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WATSTORE -- NATIONAL WATER DATA STORAGE AND RE RIEVAL SYSTEM 
OF THE U.S. GEOLOGICAL SURVEY 

USER'S GUIDE 

Management Overview 

The u.s. Geological Survey investigates the occurrenc , quantity, quality, 
distribution, and movement of the surface and undergr und water resources 
of the Nation. The investigations, which are conducte 
Resources Division, of the Survey include: systemati 
and interpretation of water data; investigation of in 
and agricultural water requirembnts ; research and dev 
study techniques and methodologjies to better understa 
principles that form the scient lific basis of investi 
cation and other forms of release to the public of r 
these investigations. 

by the Water 
collection, analysis, 

ustrial, domestic, 
lopment to improve 
d the hydrologic 
tion; and publi

sults and data from 

A large scale computerized stolge and retrie~al sys is used by the 
Geological Survey to store and isseminate water dJt acquired through 
its many activities. The Geol gical Survey•s i Nation 1 Water Data Stor
age and Retrieval System (WATS~ORE) was implemented 'n November 1971. 
In addition to its data procesJing, storage, and r~t ieval capabilities, 
WATSTORE has the capability of ~roviding computer-wr'nted tables, com
puter-printed graphs, statistical analyses of data nd digital plots. 
The system is operated and mai4tained on the pentrll computer facility 
of the Survey at its National Center, Reston, Va. an through approximately 
50 terminals in Water ResourceJ Division district an subdistrict offices 
located in major cities througJout the country. A~cess to WATSTORE is 
limited by hardware, available-[telephone lines, etc; for example, d1rect 
access is possible only throug~ terminal equipment capable of inter-
facing with an IBM 370/155 computer. 

WATSTORE is now (1975) availabl e to other Fealral agencies and selected 
cooperators of the Geological Jurvey who acqJire and(or) use water data. 
The WATSTORE User's Guide desci~bes the systeb and how it operates. 

Authorization to use WATSTORE must be obtainJa from the Chief Hydrologist, 
u.s. Geological Survey, NationJl [Center, Mai~ Stop 409, Reston, Virginia, 
22092. When the request is ap~rfved, a notice .of authorization along 
with an assigned agency (user) , code and account numbers are provided to 

I . 

the requester. WATSTORE then is available to the user for the use of 
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data placed in the system by others, unless the data are of a proprietary 
nature, and also for entry and retrieval of a user's own data. 

It is recommended that the user carefully review Chapters I and II of 
the WATSTORE User's Guide before moving to the chapters describing 
programs for .entering and retrieving data. A brief description of each 
chapter in Volume 1 is given below. Volume 2, to be issued later, will 
contain information on new additions to the WATSTORE system. 

Chapter I -- General Information 

Chapter I contains administrative (management) information including 
user-related information, access procedures, information on data security, 
output options, cost and billing procedures, and a general explanation 
of WATSTORE's two major data files--the Station Header File and the 
Daily Values File. 

Chapter II -- User Information 

Chapter II contains information common to all WATSTORE programs, such 
as: 

• Job Control Language instructions that identify a job to the 
computer. 

• Station identification number assignment procedures for general 
users and USGS users. 

• Entry and activation of passwords for. data security. 

• Record access keys which are used to uniquely identify a 
record in the files. 

• How to obtain user assistance. 

Chapter III -- Station Header File 

The Station Header File, as it pertains to an individual water-measure
ment site contains identifiers that locate and describe the station, 
such as latitude/longitude, state code, agency code and station name. 
Sixteen such identities are used and they form an independently useful 
record. Procedures for entry and retrieval of data in this file are 
also discussed. 
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Entry of data, for which there are seven mandatory and nine optional 
entry items, is accomplished by two types of cards: the Station Header 
Card and the Station Name Card. Items such as agency code, station 
identification number, state code, county code, latitude-longitude, 
station name, and site code are required for each site prior to entry of 
data. Retrieval of Station Header records may be specified through a 
variety of options such as retrievels based on station identification 
numbers, ranges of station identification numbers, and station names. 
Records may be specified by state, county, and hydrologic unit codes, or 
by geologic unit, site, and aquifer codes. Additionally, retrieval may 
be specified on the basis of drainage-area size and location, well depth 
or datum, or on the basis of a contiguous string of characters appearing 
in the station name. Map plots may be obtained for sites stored in the 
Station Header File which indicate the existence of wells and values for 
well depths, datum and drainage area. Grid reference points may be 
included as needed for clarity and the map scales changed as required. 

Chapter IV -- Daily Values Files 

The Daily Values File is limited to water data collected on a continuous 
or daily basisr Although the number of specific parameters is not 
large, the volume of data available is very large due to the frequency 
of measurement. These data include streamflow values, ground-water 
levels, sediment concentrations, and a limited number of water-quality 
parameters. Chapter IV describes application programs for use with this 
file. Programs included are: 

• Entry and Computation Program -- used to enter data into the 
Daily Values File and simulate data records from existing 
records in the file. 

• Retrieval Program -- permits retrieval of data as computer 
printout, punch cards, or on magnetic tape or disk. 

• Table Program -- prepares computer-printed tables of data 
ready for publication. 

• Inventory Listing Program -- used to produce a data inventory 
of selected portions of the file. 

• Plot Program -- used to produce a parameter versus time plot 
of Daily Values on a Calcomp plotter located at the Geological 
Survey's National Center.· 
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• Monthly and Annual Statistics Program -- permits computation 
of eight groups of monthly and annual statistics for specified 
water years. 

• Statistics Program -- produces duration tables, low-flow and 
high-flow values tables, and fits the data from these tables 
to a log-Pearson Type III frequency distribution. 

Appendices 

The User's Guide contains several groups of codes to aid the user in 
coding data and in formulating retrievals. These are agency codes 
{Appendix A), state codes {Appendix B), county codes (Appendix C), 
parameter codes {Appendix D), statistic codes (Appendix E), and aquifer 
codes {Appendix F) . 

Acknowledgment 

Mary C. Marrs, Research Associate, PRC Systems Sciences Company, McLean, 
Virginia served as a consultant on the organization of the User's Guide, 
wrote or assembled information contained in the Glossary and Chapters I 
and II, provided editorial assistance, and supervised the typing for 
the complete volume. 
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GLOSSARY 

alphabetic character: A character of the set A, B, C, ... , Z. 

alphanumeric character: a character of the 1set which includes the 
characters A through Z, digits 0 through 9, and usually other characters, 
such as punctuation marks. 

argument: a parameter passed between a calt ing program and a subprogram 
or statement function. 

ascending order: 
I 

characters ordered as follows: 
A, B, C, ••• ,Z; 1, 2, ••• , 9. 

"special characters," 

backfile: a data set (file) residing on ma~netic tape that contains 
historical data. In the WATSTORE system, this is generally data that 
is more than two years old. 

binary coded decimal (BCD): (1) pertaining / to a decimal notation in which 
the individual decimal digits are each represented by a group of binary 
digits; e.g., in the 8-4-2-1 binary coded dkcimal notation the number 23 
is represented as 0010 0011, whereas in binkry notation 23 is represented 
as 10111. (2) also used to designate a chatacter set represented by a 
certain bit configuration. 

blank: a term which describes how the comp,uter reads a column of the 
computer card which has no holes punched ~~ it. 

blocking factor: combining two or more recfrds into one block. Blocking 
factor=number of logical records combined to form a block (physical record). 

I 

card image: a 1: 1 representation of the coin tents of a punched card onto 
a magnetic device. ~ 

I 
catalog: (1) in the WATSTORE system, a co~lection of data set indexes 
that are used by the control program to 1o9ate a volume containing a 
specific data set; (2) to include the volume and unit identification of 

I a data set in a catalog. 

cataloged data set: a data set that is reJ reseJ ted in an index or 
hierarchy of indexes which provide the mea111s fo~ locating it . 
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cataloged procedure: a set of job control statements that has been 
placed in the procedure library, and which can be retrieved by naming 
it in an execute (EXEC) statement. (See "procedure library"). 

character: a letter digit or other symbol that is used as part of the 
organization, control, or representation of data. 

computing system: a central processing unit together with the main 
storage input/output channels, control units, direct access storage devices, 
and input/output devices connected to it. 

control block: a program that is designated to schedule and supervise 
the performance of data processing work by a computing system. 

core storage: the storage of data on a device which is an integral part 
of a computer. Synonymous with (internal memory) and contrasted with 
(external storage). 

data definition (DD) statement: a job control statement that describes 
a data set associated with a particular job step. 

data file: a collection of related data records organized in a specific 
manner. For example, the WATSTORE Station He~der File (one record for 
each water measuring station showing the station's I.D. number, the 
agency code of the agency monitoring it, etc.) or the Daily Values File 
(one record per year) for each of the several parameters measured at a 
water measuring station. 

data management: a major function of the operating system that involves 
organizing, cataloging, locating, sorting, retrieving, and maintaining 
data. 

default option: a language statement option that is selected by the 
ope'rating system contra~ program or processing program in the absence 
of a selection from several options by the user. 

density: the number of useful storage elements per unit of dimension, 
e.g., the number of bits per inch stored on a magnetic tape or drum 
track. 

digit: a character used to represent one of the non-negative integers 
that is smaller than the base, e.g., in base 10 (decimal ·notation), one 
of the characters 0 through 9. 
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direct access device: a device in which the acciss time is effectively 
independent of the lcoation of the data. 

disk pack: a direct access storage volume contal ning magnetic disks on 
which data are stored. When being used, a disk 
disk storage drive. 

1 ack is mounted on a 

I 
dispatching priority: a number assigned to tasks and used to determine 
precedence for use of the central processing unit of the computer in 
a multitask situation. 

error message: a message which will be printed t ut for the user in the 
event that one of a number of previously anticipated erros has occurred 
during the processing of data. 

execute (EXEC) statement: an operating system job control statement that 
marks the beginning of a job step and identifies / the program to be 
executed. 

1 external storage: a. device, not an integral par[t of a computer, on 
which data usable by a computer is stored, such ~s off-line magnetic 
tape units, disk drives, or punch card devices. 

I 
field: in this manual, the number of columns o9 a computer card which 
are reserved for specific information. Se~eral [fields may be distributed 
over the 80-column card. 

format: in this manual, a sample of the wordin~ to be used in writing 
control statements having variaples. 1 

input: (1) the data to be processed; (2) 1ihe p~ocess of transferring 
I data from an external storage to an internal stl rage. 

instruction: a statement that specifies an opeJ ation and the values or 
locations of its operands (items being operated fupon). (See "program"). 

I/0: input/output 
I 

job: the major unit of work performed under opr1 rating system control. 
A job consists of one or several related s f eps. It is defined by a 
series of job control language statements ~onsisting of a JOB statement, 
one or more job step (EXEC) statements, and, for each step, one or more 
data definition (DD) statements • 
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job control language (JCL): a high-level programming language used to 
code job control statements. These statements control the allocation 
of the resources of the computer. Only the rudiments required for using 
WATSTORE are given in this manual. 

job control statement: a statement in a job that is used in identifying 
the job or describing its requirements to the operating system. 

job management: a major function of the operating system involving the 
reading and interpretation of job definitions, the scheduling of jobs, 
the initiation and termination of jobs and job steps, and the recording 
of job output data. 

job priority: a value assigned to an MVT job that, together with an 
assigned job class, determines th priority (relative to other jobs) to 
be used in scheduling the job and allocating resources to it. 

job (JOB) statement: a job control statement that is used to identify 
the beginning of a job. It contains such information as the name of the 
job, an account nwnber, and the class and priority assigned to the job. 

job step: a subdivision of a job performed as a separate task and defined 
by an execute (EXEC) statement that, among other things, contains the 
name of a program or cataloged procedure that is to be executed to 
perform the step. 

library: (1) in general, a collection of objects (e.g., computer pro
grams, data sets, volumes, card decks) associated with a particular use, 
and the location of which is identified in a directory of some type; 
(2) any partitioned data set. 

listing: see printout 

load module: a program in a format suitable for loading into main 
storage for execution. 

logical record: a record whose scope, direction, or length is governed 
by the specific nature of the information or data which it contains 
instead of by some feature or limitation of the storage device that holds 
it. Such records differ in size from the physical records in which they 
are contained. Physical records might be limited to 400-character 
physical record size, but many logical records might require fewer or 
more than the limit. 
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MFT: multiprogramming with a fixed n tasks . 

multiprogramming: executing more than ne program concurrently by inter
leaving the execution of one with that 9f another. ' The term "multi
programming" is also broadly used to re1e:r:: to the performance of more 
than one data processing task concurren ly whether or not a single re
enterable program, or several programs, are executed to perfom the 
tasks. 

MVT: multiprogramming with a variable umber of tasks. 

on-line data: data accessable to the c rmputer without manual intervention. 

output: (1) data that have been proces ed; (2) the process of transferring 
data from an internal storage to an extr· rna! storage. 

parameter: a characteristic element or constant factor, such as agency 
code, streamflow, peak flow, or a symbor ic word used in place of a 
variable. 

parity bit: a binary digit appended to an array of bits to make the 
number of all the bits either always odf or always even. 

partitioned data set.: a special type o~ dat·a set that is stored in 
direct access storage and which can be bataloged like any other data 
set. A partitioned data set is usually called a program library. It is 
divided into independent partitions, ea h of which normally contains a 
program, or part of a program, in the f rm of one or more sequential 
data blocks. Each program library cont ins a built-in directory (or 
index) that the control program can to locate a program in the library. 

physical record: a record from the 
which it is stored, retrieved and moved. 

dpo'int of the manner or form in 

printout: the printing of coded charac ers on a device that expresses 
coded characters as hard copy. 

procedure library: a program library · direct access storage containing 
job definitions. The reader/int erpret r component of the computer can 
be directed to read and interpret a pa ticular job definition by an 
execute statement in a job stream. 

I 

program: a logically self-contained s quence of instructions that can 
be executed by a computing system to p rfo~m a specific task . 
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program fetch: a part of the-operating system supervisor that retrieves 
load modules from auxiliary storage and places them in main storage, 
relocating them as necessary. 

proprietary data: data that are generally not available to the casual 
user. 

record: a collection of related items treated as a unit. 

response time: ~1) the time between the submission of an item of work 
to a computing system and the return of the results. Loosely, turn
around time; (2) in online systems, the time between the end of a block 
of user input and the display of system response at the terminal. 

routine: a part of a program or subprogram that may have general or 
frequent use. 

run: a single, continuous performance of a computer program or routine. 

setting up: the act of preparing a computing system to perform a job 
or job step. Setting up is usually performed by an operator and often 
involves performing routine functions, such as mounting tape reels and 
loading card decks. 

setup time.:. the time required by an operator to prepare a computer 
system to perform a job or job step. 

sorting: the act of collating records of a data set or file in accordance 
with a prescribed sequence. 

special character: a character that is neither numeric or alphabetic, 
such as, /*$=) (. 

symbolic parameters: constants used in a job control (JCL) statement 
format to be replaced by the user with a required variable. This is a 
method used to input variable JCL information to JCL statements contaified 
within cataloged procedures. 

terminal: a point in a system or communication network at which data 
can either enter or leave. 

time sharing: a method of using a computing system that allows a number 
of users to execute programs concurrently and to interact with the 
programs during execution. 
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turnaround time: the elapsed time betwe n submission of a job to a 
computing center and the return of resul 

utility programs: a collection of progr . s that are designed to perform 
everyday tasks; such as transcribing dat from one storage or input/ 
output device to another. 

variable: a data item which is represen 
name and which allows a program or job s 
program is run. 

in a format by a symbolic 
to be altered each time the 

zone punch: a punch in the 0, 11, or 12 rows on a punched card. The 
top three rows of a punch card • 
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I.A. Administrative Informati 

• I.A.l. Initial User I 

• I.A.l.a. 

user terminal may be 

Chief 

rization to use WATSTORE via a selected 
writing to the following address: 

U. S. Survey 
National Cente , MS 409 
Reston, Virgin"a 22092 

outside the USGS to 
in this manual. 

allow a selected user 
computer programs and data files described 

equest for authorization should include, 
1) a general description e type of data to be stored and/or retrieved, 
2) the frequency of use, i.e., daily, weekly, or occasional, and 3) the 
name address, and telephone umber of a contact individual in your 
organization • 

• I.A.l.b. 

agencies and principal coope 
fying agencies entering or r 
Agency codes are assigned by 
may be made by writing to th 
be given a user's registrati 
USGS for billing purposes. 
in entering or retrieving da 
Agency codes are also discus 
how to code account 
card. 

• I.A.l.c. 

at a time (albeit in 

Chapter I 

Codes and Account Numbers 

making WATSTORE available to other Federal 
ators, USGS developed a system for identi
trieving data directly from WATSTORE. 
the USGS and requests for a code assignment 

above address. Each user will additionally 
number and an account number with the 
explanation of how agency codes are used 

a are contained in Chapters III and IV. 
ed in Append~x A. Section II.A.I. describes 
nd other idehtification codes on the JOB 

Criteria 

computer only performs one operation 
and there are a large number of 
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users, it is necessary to establish priorities (classes) for job proces
sing. The cost increases as the priority is raised. Generally the 
turnaround time for a Class H job is 15 minutes, Class A job is 1 hour, 
Class B job is 2 hours, Class C and D jobs are overnight, and Class E 
and F jobs are over a weekend. In the Table given on page I.7, 
A and H priorities cost roughly twice and three times, respectively, as 
much as Class B and C. Priorities B and C are about twice as costly as 
Class D and E. Users determine their own priorities based on urgency 
and cost. How to specify the priority required is detailed in Section 
II.A.l.e. 

• I.A.l. d. User Interface to Computer 

Chapter II of this manual contains information 
which is common to all computer operations available in the WATSTORE 
system. Section II.A. is a summary of Job Control Language (JCL) and 
Job Processing activities which must be performed each time a user 
accesses WATSTORE. In order to perform these activities ("interfaces") 
some understanding of JCL is necessary and helpful. Job Control Lan
guage is a written language applicable to the computer which processes 
all of the WATSTORE programs. Sections II.A.l and II.A.2 illustrate how 
JCL is used to initiate contact with the computer and to prepare it 
for processing specific operations. Also given is an explanation of 
cataloged procedures and symbolic parameters, which reduce the time and 
effort required for certain operations. 

• I.A.2. Access Procedures and Administrative Contact 

Once authorization is obtained, data transformed into 
punched cards may be entered at the central computer in Reston, Virginia, 
at any USGS regional or district terminal, or a selected user terminal. 
It will only be necessary then to provide proof of authorization by 
coding a valid agency code and account number on a JOB card as described 
in Section II.A.l. to gain access to the computer. A list of district 
offices is contained in the Appendix. Administrative information can be 
obtained by contacting the Water Resources Division of the USGS in 
Reston, Virginia, telephone (703) 860-6879 

• I.A.3. Data Security 

In order to insure the protection of proprietary data, 
the WRD has instituted a data security system which is based on the use 
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of passwords. In brief, the u er's records will be identified by unique 

code words known only to himse f. The data are secured by a user

controlled checking system bet een the data file and the Station Header 
File. It is possible for the user to secure both the Station Header 

File and the data in the Daily Values File, or either one. The password 
system is explained in detail 'n Section II.C • 

• I. A. 4. Output Options 

Data may be ret ieved in the form of printouts or in 
machine-readable form as: (1) punch cards or card images on magnetic 
tape, (2) a 408-byte magnetic ape format usable by most computers or 

(3) a 1,656-byte magnetic tap format usable on IBM 360 and 370 series 
computers. The magnetic tape may be either 7-track (even or odd parity) 

or 9-track (odd parity), 556~r 800 bits per inch (7-track), and 800 or 
1,600 bits per inch (9-track). Each of these formats are described in 
detail in later sections. P ched card output is not desirable for 
response to requests for larg volumes of data because of the handling 

and mailing difficulties asso iated with masses of cards. However, if 
the user will be accessing th data directly and providing card trans

port himself, card output pre ents no problem to USGS terminals that 
have card punch capability • 

• I.A.5. Cost and Procedures 

The data reque ter will be billed the computer charges 

associated with the preparati n of data in response to his request. 
There are many variables asso 

advance. Some of the factors 
(2) the output format selecte , 

quester, and (4) whether or n 
onto which the data are copie • 

A general rule 

with estimating these charges in 
(1) the amount of data requested, 

(3) the priority required by the re-

the requester provides the magnetic tape 

thumb to determine charges would be to 

estimate $0.20 per station y ar for output on cards, $0.10 per station 
year for output on 7-track gnetic tape {408-byte format) and $0.05 per 

station year for output on 9 track magnetic tape (1,656-byte format). 
Computer printout (tables) c approximately $0.20 per table (station 

year). These charges are baed on more than a minimum volume of output. 

The cost for 1ndividual requests can vary considerably 
from these estimates. The e timates do not include the cost of any 
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magnetic tapes required. See Table 1 for Computer Center charges. 
The Department of Interior has adopted this uniform fee schedule 
(Table 1) for all of its constituent units effective February 19, 1975. 
The schedule is appended to Part 2 of Title 43, Code of Federal 
Regulations. In addition to the above computer charges, there is a 
nominal charge for storing records in the disk file. Computer charges 
will be billed to Federal agencies monthly on Standard Form 1080 or 
1081. Non-Federal users will be billed on Form DI-1040, and payment 
by non-Federal users will be made by check payable to the U.S. 
Geological Survey. 
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CD 
11 

H 

Class 
H 
A 

Basic B 
Batch c 
Processing D 
Charges E 

! 

a. 

• • 
Central Processor 

Minimum Per Charge 
Charge Thousand Per Thousand Per Thousand per per per 
Per Job TaEe Accesses Disk Accesses Drum Accesses Hour Minute Second 
$16.00 + $33.03 + $11.01 + $3.67 + $1320 $22.00 $.367 

7.50 + 21.96 + 7.32 + 2.44 + 880 14.67 .244 
3.00 + 10.98 + 3.66 + 1.22 + 440 7.33 .122 
3.00 + 10.98 + 3.66 + 1.22 + 440 7.33 .122 
1.50 + 6.48 + 2.16 + .72 + 260 4.33 .072 
1.50 + 6.48 + 2.16 + .72 + 260 4.33 .072 
1.00 + 3.24 + 1,.08 + .36 + 130 2.17 .036 

If in any Job step the amount of core reserved exceeds the amount of core used by more than 
20K, the basic charges are increased for every Job Step by 1\ for · each lK of such excess 
core reserved. If the excess condition exists in more than one Job Step, the maximum 

Core Use excess is applied to the charges for all Job Steps. 
--------------------~~~----------~.--------~I~f~1t.'na-aanavy~J~o~tb~S~t~e~p~t~hlee-amount-o£ core reser''ed exceeds 756K, the basic charges are 

> 
I 

\0 

Computer increased for every Job Step by 0.2% for each lK of such excess core reserved. If the 
Jobs excess condition exists in more than one Job Step, the maximum excess is applied to the 

charges for all Job Steps. The minimum charge is $10.00. 

Set-up 
and 

Mounting 
Charges 

Print 
Charges 

for 
Computer 
Jobs 

c. 

Disk mount: 

WATSTORE utilizes Houston Asynchronous Spooling and Priority (HASP) systems. If so, 
much core is reserved that HASP cannot be used, the basic charges are tripled. 

$3.00 each Tape set-up: $1.00 each 

For each 1,000 lines in excess of the established limits, there is a charge of $1.50 for one-part paper 
and $3.00 for multi-part paper. 

Class 
A,B, 
C,D 
E,F 

Lines Limit 
10,000 
25,000 

100,000 

(Terminal users will not normally be concerned with this item.) 

TABLE 1 

COMPUTER CENTER DIVISION 

U.S. GEOLOGICAL SURVEY 

SCHEDULE OF CHARGES FOR EQUIPMENT AND SERVICES 
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I.B. WATSTORE Description 

The two major USGS files which are being made available consist of 
a Station Header File and a Daily Values File. These are part of the 
National Water Data Storage and Retrieval System (WATSTORE). 

1 • I.B.l. Station Header File 

II I.B.l.a. Function 

The function of the Stati0n Header 
File is to eliminate the need for storing fixed site identification and 
location parameters in each of the various files in WATSTORE and to 
provide an automated index of the file. Since Station Header data are 
recorded as a separate file, they can be updated without disturbing the 
voluminous measurement records represented. The Station Header File 
also facilitates the data security system which is described in Sec
tion II.C. 

• I.B.l.b Contents 

The Station Header Fil~ contains the following 
data items: 

• Agency Code 

• Station Identification Number 

• Station Locator (Latitude and Longitude) 

o State Code (FIPS Code) 

• District Code (USGS Users only) 

• County Code (FIPS Code) 

• Drainage Area 

• Contributing Drainage Area 

• Site Code 

• Station Name 

• Hydrologic Unit Code 

• Gage or Land Surface Datum 

• Geologic Unit Code 
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• Well Depth 

• Aquifer Type 

• Data Security Passwords 

Detailed definitions and instructions for recording each of these items 
are found in Section III.A. 

• I.B.l.c. Operations 

Station Header information can be entered or retrieved 
using a number of basic operations: 

• I.B.l.c. (l) Input Operations 

• Station Header Data Input and Update 

• Agency Code and Station Identification Number Changes 

• Station Header Record Deletions 

• Station Header Record Listing 

• I.B.l.c. (2) Output Operations 

• Retrieval by latitude-longitude polygon 

• Retrieval by qualified record 

• Retrieval by geologic function 

• Retrieval on basis of drainage area size 

• Retrieval by Station Name 

• Retrieval by Station Number 

• Retrieval by Station Number Range 

These operations and the program and job control card requirements are 
explained in detail in Section III~A. and III.B. For all procedures, 
the user is responsible for keypunch entries on locally-obtained industry 
standard card stock. 
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• I.B.2 . Daily Values File 

II I.B.2.a. Contents 

The Daily Values File is limited to water data 
collected on a continuous or daily basis. Each daily value record has 
provision for storing at each site one value pe~ day identified by a 
parameter code and statistic code as described in Appendix D and E. 
These data include: 

• Streamflow 

• Stream and Reservoir Levels 

• Water Temperature 

• Specific Conductance 

• Rainfall 

• Limited Water Quality Parameters 

II I.B.2.b. Input Operations 

Input operations of the Daily Values File 
consist of entering, updating or deleting data. The instructions in 
Section IV.A. define how to prepare input, how to organize the data, and 
describes provisions available for data conversions (such as gallons to 
acre feet) and simulation. 

II I.B.2.c. Output Operations 

Output operations ~or the daily Values File 
include retrieval by parameter code, statis~ic code, and ran~e of data 
values, as well as those listed for the Sta, ion Header File in Sec-
tion I.B.l. Details on retrieval of data f ,om the Daily Vallues File are 
contained in Section IV.B • 
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II.A . Job Control Language 

A common procedure in the comp ter industry is to "catalog" in 
a "library" instruct-ions to the computer which are used many times, 
rather than entering these instructions or each application (job). 
These instructions are called Job Centro Statements and they allocate 
the resources of the computer by telling the computer which of its 
available programs and data are needed f [ r a job. The Job Control 
Statement (JOB card) is the first step i f preparing to "run" a job. The 
function of the JOB card is chiefly to ifentify the user. A PROCLIB 
(procedure library) card is required to 1.dentify the library containing 
the requested procedure(s). A SETUP cart is needed if the job requires 
a magnetic tape for input or output. An EXEC (execute) card is submitted 
which identifies the program or procedur to be executed. Following the 
EXEC statement (card), aDD (Data Definit ion) statement may be submitted 
which specifies card input to be used by the program. Each EXEC state
ment and its associated DD statements ar called a procedure (job) step. 
The next step is feeding into the comput r the cards (data cards) required 
to activate the program which will perfo 
data (such as "H" card, "N" card, etc.). 
to end the job by telling the computer t 
This last step is accomplished by using 
commonly referred to as delimiter and 

the actual operations on the 
Lastly, it is then necessary 
complete the program execution. 

ob Control Language statements 
1 statements • 

This manual contains format in tructions in job control lan
guage for the user to copy -when initiati g and running jobs. However, 
the formats are and must be general enou h to accommodate words of 
instruction that vary from job to job. hus, the word "format" itself 
refers to a general pattern which the co puter recognizes as being 
valid. 

Formats in instruction manuals are expressed similar to the 
following: 

//wxxyyyzz JOB (aaaaaaaaa,bbbbb,cccc,dd ,eeee,ffff,g,h,ii),'your name' 

This particular example happe be a part of the JOB card 
used by USGS to initiate a job. Since 't is a format, or pattern, 
certain of the items which appear in it ust be replaced by information 
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specific to your organization, your ac_count number, etc. In general, 
the rule is that lower case letters in the format are to be replaced on 
the card by specific information supplied by you but expressed in all 
capital letters. Words that appear in all caps in the format remain as 
shown. Another general rule is that spacing (or the lack of it) must 
be duplicated. It should be remembered that each letter or character or 
space in the format corresponds to exactly one column on a computer 
card, beginning with the first column on the left. Also, if items 
appear . in parentheses, such as (aaaa), the parentheses would appear on 
the JOB card: (USGS). The same rule applies for single quotation 
marks: 'your name' should appear for example, 'MARY MARRS'. 

Punctuation, if required, must also be very carefully inserted. 
Note that if an item in the format is omitted, the commas which would 
have followed the character(s) are not omitted. In the entry "cccc,,,,N" 
items dddd, eeee, and ffff have been omitted so that default values 
would be assigned to them. The computer recognizes commas as markers of 
the variable length fields. 

Each format which is encountered in this manual will have 
instructions telling what the characters in the format represent, such 
as: 

where 

//bbbxxxx(rrrr,ss) 

bbb is a 3-digit user code 
xxxx is the year 
etc. 

The number of characters usually indicates the size of the 
entry needed. This is also referred to as a "field." If a field is 
"variable length," the position of the entry does not matter as long as 
it appears in that segment of the card. If a field is not variable but 
is "fixed," it is necessary to make sure that zeros appear at the proper 
points before and after to complete the field. 

The following sections discus_~._JQb_ Contr.ol Language in terms 
of the execution of cataloged procedures • 

• II.A.l. JOB Card 

The JOB card -\and all other cards described herein) is 
punched by the user on standard industry card stock. The format of the 
JOB statement allows variable-length fields. 
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• II.A.l.a. Description of Field 

The format of the JO statement is as follows: 

llwxxyyyzz JOB (aaaaaaaaa,bbbbb,cccc,ddd ,eeee,ffff,g,h,ii), 'your name' 

where: II a symbol needed by the co puter to recognize a JCL statement 

w an alphabetic character i dicating the organization location 
from which the job was s mitted 

xx two alphanumeric characte s indicating the user's 
organization. One of the following codes, for example, 
Gl, would be entered on t e card where xx appears in the 
format. 

yyy 

zz 

are three alphanumeric ch racters indicating the user's 
registration code. This lis a unique number for each 
individual user. It is ssigned to users by the Computer 
Center at 
offered. 

are two alphanumeric 
sure the uniqueness of c 
field. If more than 
identical characters 
to both jobs are not 

tions where machine services are 

acters Jhosen by the user to en
aracter~ in the combined wxxyyyzz 
job appears in the system with 
is comBined field, the results 

ictable.l 

aaaaaaaaa are nine alphanumeric ch racters indicating the account 
number against which uti ization will be recorded. 
Account numbers are gene ally assigned to USGS users by 
their own administrative offices J Other non-USGS users 
will have an account n er assi~ned by USGS through the 

bbbbb 

Chapter II 

I 
authorization procedure escribe& in Section I.A.l.a. 

are four or five alphan eric chl racters indicating the 
program number of the jof· Sine~ this is a variable 
length field, a leading r ero is hot required if only four 
character numbers are us d. Pro ram numbers are listed 
in Chapters III and IV • 
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NOTE: 

ecce are one to four decimal digits indicating the estimated 
execution time in minutes required for all steps of the 
job, including I/O time. (The value must be equal to or 
greater than the sum of all TIME parameters on each EXEC 
statement in the JOB.) If this field is omitted, 
a default of 2 ·minutes is automatically assigned. A 
discussion of time is contained in Section II.A.4.a. (2). 
Estimated run times are given in the program instructions 
in Chapters III and IV. 

A default value is one assigned automatically by the computer 
if a needed value is omitted by the user. 

dddd 

eeee 

ffff 

are one to four decimal digits indicating the maximum 
number of print lines permitted by the job. (The value 
is expressed in thousands of lines, e.g., 3 = 3,000 
lines of print). If this field is omitted, a default of 
2 (2,000 lines) is automatically assigned. Estimated 
printing requirements are given in the program instruc
tions in Chapters III and IV. 

are one to four decimal digits indicating the maximum 
number of cards permitted to be punched by the job. The 
value is expressed in multiples of 6 (e.g., 100 = 600 
cards to be punched). If this field is omitted, a default 
of 600 is automatically assigned. 

are one to four decimal digits indicating that a special 
form is to be mounted on the line printer. This field 
should not be used when output is to be printed on a 
terminal printer. 

g is a decimal digit which is reserved for future use. 
Users must punch a numeric "1" in this field, or omit it. 
The Computer Center will not guarantee job integrity if 
any other character is placed in this field. 

h is an alphabetic character; if "N" is indicated, the job 
will be returned to the user with all output produced by 
the uncompleted run. If any other character is used or 
if the field is omitted, the assumption is made that the 
job can be rerun. 
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'agency, 
yourname' 

ii 

continuation 
card 

are one or two decimal digits i j dicating the number of 
lines to be printed on each out~ut page during program 
execution. (This facility is ndt applicable to language 
processors, the IBM Linkage EdiJor, or the IBM Utility 
programs; these all have predetJ rmined limits for lines 
per page). If this field is oml"tted, 61 lines per page 
are assumed and a new page will be started every 61 
lines. This is referred to as 'page ejection." To 
disable page ejection altogethel , code "0" (a zero) in 
the field. 

is a variable length field up t l l 10 alphanumeric characters 
in length plus enclosing apostr phes (single quotes) . 
"agency" is the agency code for the organization accessing 
WATSTORE and to whom computer c arges will be assessed. THE 
AGENCY SUB-FIELD IS NOT REQUIREl FOR USGS USERS. "yourname" 
is the programmer name, the nam of the person submitting 
the job, or the name of the per on for whom the output is 
intended. The 10-character lim"t applies to the total field 
between apostrophes (i.e., 3-5 characters left justified for 
"agency" and 5-7 characters for "yourname"). A conuna must 
immediately follow the last cha acter of the agency code. 
Two samples are given below • 

USGS user - 'JOHN DOE' 
NON USGS - 'NYOOl,JSM' 

when it is not possible to get all of the information on 
the JOB card between columns 1 through 71, it is permis
sible to use a continuation card!. Code a comma after the 
last parameter. Code // in col~s 1 and 2 of the next 
card and continue the next parameter starting in any 
column between columns 4 and 16. 

• II.A.l.b. Positioning of Fields 

length and their column 

Col. 1 

• 
1 2 3 4 s 6 7 ·a 9 

//wxxyyyz 

Chapter II 

The following fields ake fixed both 
positions on the JOB stktement card: 

Col. 10 Col. 20 

• • 
0 1 2 3 4 5 6 7 8 9 0 1 2 3 

z J 0 B ( a a a a a a , 
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It is mandatory that items be entered for these fields. No default 
options are provided. Whether the entry is to be left or right-justified 
will be indicated in the instructions. If no indication is given, the 
entry may be placed anywhere within that particular field. 

Except for the fields mentioned above, the rest 
of the fields on the JOB card are variable in length and vary in their 
column position on the card depending on the number of defaults taken. 
The entry of an item in one of the remaining fields, bbbbb (program 
number), is mandatory. It may be 4 or 5 digits depending upon the 
program number. The rest are optional with default options provided 
where necessary. 
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Subfields in the accounting information field 
(items in parentheses in the format) can be dropped except for the 
aaaaaaaaa field. If values after aaaaaaaaa in the accounting field are 
dropped, then their positions must be maintained by commas. 

Examples: 

(aaaaaaaaa,bbbb) Fields dropped from right 

(aaaaaaaaa,bbbb,,,200) Fields cc~c and dddd omitted 

II II.A.l.c. Default Options Provided for JOB Card 

The following is a summary of the current 
default options provided by the system when a user omits a field: 

(ecce) Est. execution time 2 minutes 

(dddd) Est • lines of print 2,000 lines 

(eeee) Est. cards to be punched 600 cards 

(ffff) Special forms One part unlined paper 

(h) Can job be rerun? Yes 

(ii) Lines per page 61 

Class D priority 

II II.A.l.d. Examples of Typical JOB Cards 

A minimum JOB statement would be for a job that 
runs in 2 minutes of less, prints fewer than 2,000 lines, produces fewer 
than 600 cards, uses standard one-part unlined paper, can be rerun if 
necessary, and uses the standard page spacing: 

//wxxyyyzz JOB (aaaaaaaaa,bbbbb),'your name' 

//WG680201 JOB (450000xyz,W0103),'MARY MARRS' 
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If a user wishes to override the 600 default to 
punch 1,800 cards but, otherwise same as above (remember that cards are 
requested in multiples of 6): 

IIWG680201 JOB (450000xyz,W0103,,,300),'MARY MARRS' 

User wishes to suppress page ·ejection to plot 
continuous curves page-to-page. Remainder of standard defaults are 
acceptable: 

/IWG680201 JOB (450000xyz,W0103,,,,,,,0),'MARRS' 

User has instructed Computer Center not to 
rerun program in the event of either a job or system failure because he 
may be updating the data set: 

IIWG680201 JOB (450000xyz,W0103,14,30,,,,N),'MARRS' 

• II.A.l.e. Job Card Parameter (Class) 

The keyword parameter indicating the MVT class 
is coded on the JOB card. It permits the user to specify the scheduling 
priority of his job. The absence of this parameter will cause a default 
to CASSS=D. The format is: 

IIWG801201 JOB (acctg.info .. ),'MARY MARRS' ,CLASS=h 

or llwxxyyyzz JOB (aaaaaaaaa,bbbbb),'your name' 

IIWG801201 JOB (acctg.info.),'MARY MARRS', 
II CLASS=n 
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Where •n• is defined as follows: 

Class Description User Charge 

H Urgent Highest (lOF) 

A Daytime priority Second Highest (7F) 

B Daytime routine Third Highest (4F) 

c Nighttime priority Third Highest (4F) 

D Nighttime routine Fourth Highest (2F) 

E Weekend priority Fourth Highest (2F) 

F Weekend routine Lowest (F) 

The figures in parentheses under user charge 
indicate the approximate relative cost compared to the lowest rate (F). 

See Table I in Section I.A.S. for exact charges. "Daytime" means that 
Class A and B jobs are normally run during the daytime hours, but any 

such jobs still on hand at night would be run ahead of lower class jobs. 

"Nighttime" means that Class C and D jobs would normally not be run 

during daytime hours, regardless of the daytime workload. "Weekend" 
means that Class E and F jobs would normally not be run at all during 

the regular work week. In the event of a job failure, a class E or F 
job will not be run again until the following weekend. When jobs are 

run at night or on weekends, the completed job is held for the user 
until he "signs on" the terminal in the morning • 

• II .A. 2 PROCLIB Card 

The PROCLIB card is required to identify the library 

containing the requested cataloged procedure(s). The format of the 
PROCLIB card is: 

• 

Col.l 

• 
/*PROCLIB 

II.A. 3 SETUP Card 

Col. 12 

• 
WRD.PROCLIB 

Use of the SETUP card for job setup information is 
mandatory. Jobs submitted that require tape or disk mounting but have 
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no SETUP card will be cancelled by the operator. The SETUP card is used 
to indicate job setup requirements in terms of physical facilities such 
as tapes or disks. The format of the SETUP card is: 

Where: 

~d 

Where: 

Col. 1 Col. 12 

• • 
/*SETUP volserno/F,volserno/F, ••• volserno/F 
(do not punch beyond column 71) 
(Multiple SETUP cards may be used if required) 

volserno is a tape volume serial number on a disk volume 
serial number 

F = Disk, or, if tape, then give either t, R, or N 

11 ~ II.A.3.a. Format of SETUP Card for Tape Mounting 

Col. 1 

• 
/*SETUP 

Col. 12 

• 
volserno/tRN 

volserno is the volume serial number appearing on the VOLUME 
parameter of the DD card 

t is the numeric 9 for a 9-track tape or a 7 for a 7-
track tape 

R instructs the operator to mount the tape with the 
file protection ring in (meaning the tape is to be 
written on; if R is omitted, the tape can only be 
read, not written on) • Not to be confused with 
passwords, this applies to this job only. 

N indicates that the tape has no standard label (used when 
LABEL parameter of the DD card does not specify or default 
to SL (standard label) • 

When the user is requesting tapes from WATSTORE 
backfile, the standard volume serial number takes the form xxxxxx/9. If 
user is writing his own tape, he would then use the N and/or R parameters. 
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II II.A.3.b. Format of SETUP Card for Disk Mounting 

Col 1 Col. 12 

• 
/*SETUP 

• 
volserno/DISK 

where: volserno is the volume serial number appearing on the VOLUME 
parameter of the DD card in column 12. The format volserno/ 
DISK must be adhered to because the first blank in a column 
following column 12 will terminate the card scan. An incorrect 
SETUP card will take the job out of "hold," change in the 
"/*SETUP" to "//SETUP" and cause the job to fail with the JCL 
error. 

Example: In a job which requires the mounting of 

l. Tape 001346--a 9-track, standard-labeled tape to be used for 
input. This is the format in which WATSTORE backfile magnetic 

• 

tapes must be specifie~ • 

2. Tape 

3. Tape 

4. Disk 

The setup 

/*SETUP 
/*SETUP 

II.A.4. 

222222--A 9-track, unlabeled tape to be used 

001047--a 7-track, unlabeled tape to be used 

pack CCD046. 

information might be indicated as follows: 

001346/9,222222/9N,001047/7N 
CCD046/DISK 

Cataloged Procedures 

for input. 

for input. 

Programs that require many JCL statements and that are 
used on a regular basis by a large number of people have been simplified 
by the use of cataloged procedures. These procedures and the way to use 
them are included with the discussions of the programs to which they 
pertain. Variable information is passed to a procedure by coding 
symbolic parameters on the EXEC card as described in Section II.A.4.a(3) . 
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II II.A.4.a. EXEC Card (Execute Statement 

The EXEC statement is the first statement in 
each job step and procedure step. Its function is to identify the 
cataloged JCL procedure to be executed. 

The format of the Execute (EXEC) statement is: 

//stepname EXEC xxxx,REGION=xxxxk,TIME=(x,y) 

Where: stepname would be an entry chosen by the user to define each 
of the steps in the job, such as STEPA or STEPl 
(be sure to leave a space before and after EXEC) 

xxxx is the name of a WATSTORE cataloged procedure 

REGION & are explained and illustrated below; however, 
TIME REGION and TIME are usually included in the cata

loged procedure and therefore require no user action. 

• 
NOTE that spaces may appear only immediately before 
and after "EXEC." 

II.A.4.a(l) The REGION Parameter 

The REGION parameter of the EXEC card 
specifies the amount of core to be assigned to the job step. If the 
REGION parameter is left out, a default region will be assigned by the 
cataloged procedure. This is the most common situation therefore the 
user need not normally be concerned with REGION. Instructions given in 
later sections of the manual will contain guidelines for estimating the 
amount of core needed for certain types of jobs and data. It is im
portant for the user to follow these guidelines since the amount of core 
needed has a bearing on the overall cost of processing the job. The 
REGION parameter is coded as follows: 

//Stepname EXEC procedure,REGION=xxxxk 
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Where: xxxx stands for the number of 1024-byte blocks of core that are 
to be used for the job step and can be any number between 52 and 750. 
The "K" must be included after the xxx. Example: 

//STEPA EXEC DVINPUT,REGION=310K 

Except for special cases, the user will not have to override the default 
values for REGION assigned by the cataloged procedure • 

• II.A.4.a(2) The TIME Parameter 

The TIME parameter on the EXEC card 
specifies the amount of time that is to be allotted to the job step. If 
the TIME parameter is left out, a default time will be assigned by the 
cataloged procedure. As with the REGION parameter, guidelines for 
estimating needed time will appear along with program instructions later 
in this manual. However, the time allotted has no bearing on cost, and 
the user will be charged only for the time used. Time is important, 
however, because the computer will stop the job at the end of the time 
specified, regardless of whether the job is complete. Therefore, it is 
preferable that a user estimate time generously enough to complete the 
job. Example: 

//STEPA EXEC DVINPUT,TIME=(x,y) 

Where x stands for the number of minutes and may be any number less than 
1440. y stands for the number of seconds. If the time is to be expressed 
only in minutes, the parentheses may be eliminated, i.e., TIME=S. If 
the time is to be expressed only in seconds, the parentheses must be 
included and the number of seconds be preceded by a comma, i.e., TIME=(,45). 
If TIME is expressed in minutes and seconds, then use TIME=(5,45). 
Except for jobs that process a large amount of data, the user will not 
have to override the default valu~s for TIME assigned by the cataloged 
procedures • 

• II.A.4.a(3) Symbolic Parameters 

Most users should not be concerned 
with symbolic parameters since the discussions of the individual programs 
will provide detailed instructionr as needed • 
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Symbolic parameters are used when a 
need exists to provide variable information to a "canned" procedure. 
Symbolic parameters are JCL parameters within a cataloged procedure that 
may vary with each job. An example of such a parameter within a procedure 
might be a need for different magnetic tapes to be used for successive 
executions of the procedure. Rather than write a different procedure 
for each tape needed, symbolic parameters are used to cue the computer 
to access a specific tape for that job step. The user would follow a 
format similar to the following to accomplish the step: 

//STEP! EXEC DVRETR,VOLl=lll042 

The symbolic parameter in this execute statement is VOL!. For the 
DVRETR cataloged JCL procedure, the VOL! symbolic parameter identifies 
the volume serial number of one of the numerous Daily Values Back File 
tapes. 

Symbolic parameters are dealt with 
in detail as appropriate in discussions of specific update and retrieval 
procedures in Chapters III and IV of this manual. A list of symbolic 
parameters used in WATSTORE cataloged procedures is contained in Table I. 

• II.A. 4 ... b.. Data Definition Card (DD Statement) 

Data sets (files) that are used by a program 
being run must be represented by data definition (DD) statements. The 
DD statements for magnetic tape and disk files are generally included 
automatically within the cataloged procedures named on the EXEC card, 
and the user need not be concerned with them unless they are specifically 
mentioned in a discussion of the program control cards or unless he 
wishes to override them. A DD statement to identify card input is also 
required at times to provide for reading data cards or retrieval control 
cards. The format of this card is as follows: 

//stepname.ddname DD * 

The "ddname" is usually SYSIN for card input data sets. The user should 
not attempt to override Data Definition cards in the WATSTORE cataloged 
JCL procedures unless the user has a high proficiency in the use of IBM 
JCL. Changes in the physical record lengths (BLKSIZE) must be compensated 
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TABLE I - SYMBOLIC PARAMETERS USED IN 
WATSTORE CATALOGED PROCEDURES 

The following symbolic parameters are used to pass user information to 
WATSTORE cataloged JCL procedures. 

PARAMETER 

NAMEl 

VOLl 

UNIT! 

SPl 

FILEl 

NEWYR 

OLDYR 

YR 

DISPl 

DUMl 

REGION! 

TIMEl 

AGENCY 

PASSWRD 

OPTION 

DESCRIPTION 

Data set name. This would be the 
first assignment within a procedure. 
Subsequent names would be NAME2, 
NAME3, etc. 

Volume serial number. First assign
ment. USE VOL2, VOL3, etc., for 
additional volumes. 

Device type, i.e., tape, disk, etc. 

Space assignment in units of cylinders 
or tracks, depending on the appli
cation. 

File designation within the LABEL 
parameter • 

New year. 

Old year. 

Year. 

Data set disposition. 

Dununy DD. 

Region size. 

Step time. 

Agency abbreviation. 

Password (either update or retrieval). 

Program parameter (PARM) • 

If any of the above parameters are required more than once within a 
procedure, then the digit "1" should be replaced with 2, 3, or etc., to 
differentiate each assignment of the name. 
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in the REGION parameter. The user is referrred to the following publi
cation for a complete discussion of IBM or JCL: IBM System/360 Operating 
System, JCL Reference, GC 28-6704. 

II II.A.4.c. Delimiter Statement 

Data delimiter statements are required to 
separate successive card input files from each other. Delimiter state
ments for a simple procedure usually appear as coded below: 

• 

Col. 1 

• 
(delimiter) /* 

II.A.S. Null Statement 

Null statements 

Col • 1 

• 
II 

are coded as follows: 

• II.A.6. SamEle Job SetuE 

The following is a sample job setup utilizing all of the 
JCL Cards described in II.A.l. above: 

Chapter II 

Col. 1 

• 
//wxxyyyzz 
/*PROCLIB 
/*SETUP 
I /STEPA EXEC 
//SYSIN DD * 

/* 
II 

Col. 12 

• 
JOB (aaaaaaaaa,W0103),'MARY MARRS' 
WRD.PROCLIB 
001342/9 
DVRETR,VOL1=001342 

• 
data cards (program control cards) 

• 
• 
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II.B. 

II.B.l. 

II.B.2. 
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II.B Station Identificasion Numbers 

The Station Identification Number is a mandatory entry to 
either the Station Header Fille or Daily Values File. Each station for 
which data are entered in WA'I1STORE must have a single, unique station 
identification number. By "unique" is meant that a number assigned to 
a site should be assigned on~y to that site and should be changed only 
for the most serious reasons. The number should never be reassigned to 
another site. Should a station be destroyed or removed from service, 
its unique number will continue to be associated in the historical files 
with the data from the deact.iJvated site. In the event of an incorrect 
entry, a procedure is available for correction, and these instructions 
are contained in Section II.A. and IV.A. 

Agencies other tha~ USGS should use the numbering procedure 
described below in Section II.B.l • 

• II.B.l .. General User Station Identification Numbers 

Users other than USGS may merely assign any number to a 
station operated by them as long as it contains no more than fifteen 
digits. The Agency Code (see Record Access Keys, Section II.D.) assigned 
then assures the uniqueness of the number within the WATSTORE system. 
However, it is the responsib~lity of the user to develop a numbering 
system which insures the uniqueness of numbers within his agency. 
Duplicate station identification numbers within an agency will cause the 
WATSTORE system to consider the data as belonging to one sampling site. 
Once the user has formulated a station identifier within the allotted 15 
character field, it is necessary that the identifier be coded character 
for character exactly the same for each transaction made against the 
WATSTORE Files. For example,! if a station was identified by the characters 
100 placed in the 5th, 6th arid 7th positions of the 15 character field, 
then all references to that station must be made with "100" coded in 
EXACTLY THE SAME POSITIONS. Due to this stipulation it is generally 
easier to use the same positions for all station numbers entered by the 
user. 

USGS USERS ONLY 

• II.B.2 USGS User Station Identification Numbers 

u.s. Geological Survey offices are required to develop 
station I.D. numbe.rs which conform to the current USGS criteria. A 
number may be composed of lanitude, longitude, and a two-digit sequence 
number (a total of 15 digits), or it may be an eight--digit downstream 
order number • 
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• II.B.2.a Downstream Order Ntunber 

For the efficiency of data retrieval, the 
downstream order number is related to the river basin in which the 
station is located. Under certain conditions, the downstream order 
number may change, such as a different stream being designated as the 
headwater stream. This number is usually assigned by users entering 
data into WATSTORE. 

The eight-digit downstream order number must be 
used for on-stream sites where records are systematically collected. 
Examples of sites that meet these criteria are: 

• Regular surface-water stations 

• Partial-record (surface-water and water-quality stations) 

• Regular water-quality sites 

• Spring stations where discharge measurements are made 

When the downstream order is used, columns 2-8 
of the station identification field are left blank and the downstream 
order number is entered in columns 9-16. NOTE: A digit must appear in 
each of the columns 9-16, that is, preceding and following zeros must be 
included, such as "01030500." Punctuation such as periods or dashes 
must not be used in the number. 

• II.B.2.b. Latitude-Longitude-Sequence Identifier 

A latitude-longitude identifier is used primarily 
for offstream sites, however, they may be assigned to onstream sites 
where there is difficulty in assigning a meaningful downstream order 
number, and where data are obtained intermittently. Examples of the 
sites that meet these criteria are: 

• Water-quality grab sample sites 

• Wells 

• Surface-water sites at which miscellaneous measurements are 
made 

• Large open-water areas (lakes, reservoirs, bays) 
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If latitude and longitude to the nearest 
second are used, a two-dir it sequence number must be appended to dif
ferentiate between statiops with the same latitude and longitude. The 
format of a latitude-longi tude identif~er is: 

Latitude Longitude Seq. number 

ddmmss dddnunss nn 

where d=degrees, m=minutes, s=seconds, n=number 

The Stat'on Identification Number and 
Agency Code make up the Primary Access Key for the Station Header File. 
Record Access Keys for thb Station Hear er File and Daily Values File are 
discussed in Section II.E 
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II.C • Data Security 

A data security system was developed to enable users to 
protect data from unauthorized updates or retrievals, especially with 
regard to data that are preliminary in nature. In the WATSTORE system, 
the use of the security system is optional. It is strongly reconunended 
that passwords be used only when absolutely necessary. When they are 
necessary, they should be assigned so that they are not different from 
site to site within an agency. If they vary from site to site, then 
group retrievals (station range, polygon, etc.) for that agency will be 
impossible. The data security system provides that current records 
subject to update may be protected, while historical records are un
protected and made available to all users, if desired. 

Security is provided by the use of two passwords. One pass
word is referred to as the Update/Retrieval Password; the other as the 
Retrieval Only Password. For each user, the two passwords, assigned by 
the user, accomplish: (1) the protection of records in the Station 
Header File (fixed data) against unauthorized updates; and (2) the 
protection of the data in the Daily Values File against unauthorized 
updates and retl..:ievals. The two passwords must contain no more than 
four (4) characters which may be numbers, letters of the alphabet, or a 
combination of both. Both of these passwords are stored in the Station 
Header File • 

If a user wishes to protect his data, he may, under the Section 
Header Input/Update Program (G316), use one of two methods to enter a 
password • 

• II.C.l. Entry of Passwords 

Passwords are to be submitted tbrough the use of the Z 
card. A Z card is shown in Section II.C.4. Updates or deletions of 
passwords may be requested only by the use of the Z card. Passwords are 
entered and updated using program G316 (See Chapter III.A.) . 

• II.C.2. Recognition of Passwords for Data Processing 

In order to simplify the processing of data that has been 
password protected, symbolic parameters will be placed within the 
cataloged JCL procedures to allow for a simple method of coding the two 
passwords. Symbolic parameters can not be usecl. to enter or update a 
password stored in the Station Header File. The Z card is the only 
method to be used to store or change a password. Several examples of 
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using symbolic parameters on the EXEC card are: (Note that these are 
not formats but rather representations of sample EXEC cards. This is 
why the options, such as MYDT and USGS, are already capitalized.) 

//STEPl EXEC DVINPUT,PASSWRD=MYDT,AGENCY=USGS 
//STEP2 EXEC DVRETR,PASSWRD=MYDT,AGENCY=USGS 

Where: PASSWRD is the symbolic parameter for the Passwords. 

and, AGENCY is the symbolic parameter for the agency code. 

The secondary or card input method (Z card) is provided 
so that passwords may be recognized when the amount of data being handled 
is so large or complex that use of the program parameters is not suffi
cient. Card input of passwords can be used with all of the WATSTORE 
input, update and retrieval programs for the Station Header and Daily 
Values Files. 

It should be noted that the Z card input of passwords 
has priority over passwords initially submitted by program parameters. 
This means simply that passwords submitted on the card will override 
passwords submitted through the program parameter. 

As mentioned previously, assignment and control over 
passwords are maintained by the users. Unless a password is deleted by 
the user, the password will be retained for the life of the Station 
Header Record. 

The USGS retains access to all records by means of a 
Master Password which is kept secure by the ·central office. This Master 
Password will be recognized by all Station Header interface procedures 
in order to bypass password checking. This form of control is mandatory 
for the internal operation and maintenance of the computer system. 

For USGS Users Onl 

Computer programs involved in processing data from files 
other than the Daily Values File will activate interface pro
cedures that will bypass agency and password processing. To 
access the Daily Values Files, USGS users will be required to 
supply appropriate passwords for password-protected data. 
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• II.C.3 • Input/Update Security 

For updating a record in either the Daily Values File or 
the Station Header Record, the Update/Retri eval Password should be 

supplied to the computer, if, of course , the record(s) has been previously 
secured by a password. Securing the data against unauthorized updates 

is accomplished by the internal checking o f the user-supplied password 
against the Update/Retrieval Password stored in the Station Header File. 

Whenever Program H475 is used to input or update data in the Daily 
Values File, the program checks the user-supplied Update/Retrieval 

password stored in the Station Header File. A mismatch or failure by 
the user to submit a password will result in an error message that the 

data are password protected and that an incorrect password was sub
mitted, or that no password was submitted. The user need not submit a 

password if he is sure that the data are not password protected . 

• II.C.4. Retrieval Security 

Station Header data can be protected against updates, but 
not against retrieval. The Daily Values File is protected against 

retrieval by a Retrieval Only Password (stored in the Station Header 
File} and a Security Retrieval Flag (stored i n each data record}. Upon 

encountering this user-activated Security Ret rieval Flag, the computer 
will inform all prospective users that a password must be supplied 

before the data can be retrieved. If the user supplies the Retrieval 
Only password, the computer will check it against the appropriate pass

word stored in the Station Header File. Note that all passwords are 
stored in the Station Header File regardless of what file they protect. 

The Record Security Flag is set in an "on" or "off" 

position by the user. If the Flag is "on , " password checking will be 

required. If the Flag is "off," checking will be bypassed. 

All historical data records ("backfile"} will be stored 

in the backfile with the Security Flag in the "OFF" condition. 

Note that the Security Flag relates to securing data in 
the Daily Values File only against retrieval. Securing data against 

unauthorized updates is accomplished by the internal checking of a user
supplied password against the Update/Retrieval password in the Station 

Header File. (See Section II.C.3.} 
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Security Retrieval Flags will be set to the "on" or "off" 
condition by the Daily Values data Input/Update program H475 through the 
inclusion with other program control cards of a z card ("Password-Agency 
Code" Card) that contains the valid {i.e., previously entered) Retrieval 
Only Password for the given site. 

, 
I STATION ID PASSWORDS AGENCY 

CODES 
DOWN- UPDATE RETRIEVAL 

z STREAM RETRIEVAL ONLY 
ID CUR NEW CUR NEW CUR NEW 

00000000 00000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D D I I a I II a 88 0 D 
Ill 4 5 I II '11111111141511 11111111 lllllll4 15162111 21311132 1334351111 3131414141 4J « 45 4& 41 41 41 51 51 51 51 54 55 56 51 51 59 II II II il 14 iS K II II H I! II ll ll 14 IS II II II II • 

11111111 11111111 1111 1111 1111 1111 11111 11111 11111111111111111111111111111111111 t t 1 

22222222 22222222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 22222212222222222222222222222222222222 

33333333 33333333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 33333333333333333333333333333333333333 

44444444 44444444 4 4 44 4 44 4 4 4 4 4 4 4 44 4 4 4 44 4 4 44 4 4 44 4 4 4 4 4 44 4 44 44 4 4 4 4 4 4 4 4 44 4 44 44 44 4 44 44 4 

55555555 55555555 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 55 5 5 5 5 5 5 55555555555555555555555555555555555555 

66666666 66666666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 66666666666666666666666666&6&66666&6&& 

11111111 11111111 1111 1 11 1 1111 1 1 1 1 11111 11111 11111111111111111111111111111111111111 

l 88888888 88888888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88 88 8 88 81 8 88 

I 99999999 99999999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9! 9 9 9 9 9 9 9 
I l 3 4 5 & I 8 l1011tll314151& 11131910 111!2314 lSlillll 1!313131 3334353&31 3131404141 4J«~~U414l~~U»54~5&~5191111Uili415"iiHHIIIIlliiUl5Hllllnq 

NECC-5081 

Z CARD (PASSWORD/AGENCY IDENTIFICATION CARD) 

The Z card must precede the Daily Va~ues Code Card that 
identifies the data record(s) being updated or retrieved. To set the 
Retrieval Flag to "ON," code the word ''FLAG" in colmnns 25-28 of the 
z card. To set the Retrieval Flag "OFF," code the word "NULL" in the 
columns 25-28 of the Z card. 

I 

' 

If no Z card is processed, or if colmnns 25-28 of the Z 
card are left blank, then the Retrieval Security Flag will be set to the 
"OFF" condition for new records, and will remain unchanged for old 
records. 
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II.D • Input of Password-Agency Codes 

There are two methods by which a user may identify a password 

(Update or Retrieval) and the agency code. An agency code must be sub
mitted for each site processed. The use of a password is optional. The 

user may submit these codes by the use of symbolic parameters on the 
cataloged JCL procedure EXEC card or by means of the Password-Agency 

Identification card (Z card). Submitting the agency code and password 
by the use of symbolic parameters is discussed in Section II.C. The 

format of the Password-Agency Identification of the discussion in this 
section is intended to define the scope of the codes submitted by each 

of the two methods. 

The scope of an agency code or password submitted by use of 
the symbolic parameter is consi dered to apply to every site processed 

except for those sites that are specifically qualified by a Z card 
that is placed preceding a Daily Values Code Card (Update) or a Station 

Selection Card (Retrieval). 

A retrieval example will be given to illustrate the point. 

II EXEC DVRETR,AGENCY=USGS,PASSWRD=Ol 

IISYSIN DD * 
M 

D sta. 

z sta. 
D sta. 

D s-ta. 
z 
s sta. 

a 

b 
b 
c 

X sta. y 

(master control card) 
(station list card) 

(password-agency) 

(password-agency) 
(station range card) 

The password (Retrieval) and the agency code supmitted on the EXEC card 
will be used to process station a and c. 

The password and agency code submitted on the first Z card 
will be used to process station b. The passwora and agency code submitted 

on the second z card will be used to process all sites in the range of 

station x to station y • 
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II.E . Record Access Keys 

"Record Access Key" merely refers to the item or items within 
a record that uniquely identify it as separate from all other records in 
the data bank. Thus, it is the means by which the computer pinpoints 
the desired data. Each station has a Primary and a Secondary Access 
Key. The Primary and Secondary Keys for a given station may be the 
same, however, two stations, as indicated above, may not share the same 
keys • 

• II.E.l. Station Header Record Access Keys 

In the Station Header File, the Primary Access Key is 
composed of the Agency Code and the Station Identification Number. 
Methods of developing the Station Identification Number are explained in 
Section II.B. The Secondary Access Key is the combination of a Station 
Locator and the Agency Code of the agency which controls the station. 
The Station Locator is a number consisting of the latitude, longitude 
and sequence number. Note from your reading of Section II.B. that the 
Station Locator number can be the same as the Station Identification 
number. This is perfectly acceptable • . However, once a number is assigned 
to a station as either a Primary or Secondary Key, or both, it may not 
be assigned to any other station in any capacity (Primary or Secondary). 
The mechanics of entering the Station Locator into the file are given in 
Chapter III.A. 

The Secondary Access Key (Station Locator) is used to 
facilitate retrievals by users involving specified areas of the earth, 
called Polygon Retrievals. (Polygon Retrievals are discussed in 
Chapter III. B.) 

• II.E.2. Daily Values File Access Keys 

Since the Daily Values File contains numerous records for 
each station, several items are required to be specified in order to 
pinpoint the particular file desired. These are listed below: 

• State Code -- See Appendix B 

• Agency Code -- See Appendix A 

• Station Identification Number -- Fifteen digit station 
identification as described in Section II.B . 
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• Cross-Section Location -- The distance of the sampling point 
in feet from the left bank (as determined by looking down
stream). 

• Depth Location -- The depth of the sampling point in feet with 
positive values measured in feet below the water surface. 

• Parameter Code -- A 5-digit code to identify the type of data. 
See Appendix D. 

• Water Year -- A water year is defined as the first day of 
October through the end of September of the following calendar 
year. 

• Statistic Code -- A 5-digit code to further qualify a para
meter, such as to identify it as a daily maximum or minimum. 
See Appendix E. 

The sum total of these identifiers comprise a single access key. 

The mechanics of entering these identifiers into the 
Daily Values File are given in Chapter IV.A~ 
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II.F . User Assistance 

The following discussion outlines some procedures the WATSTORE 

user should follow in checking out abnormal program endings and print
outs • 

• II.F.l. Program Error Messages 

All WATSTORE programs will print error messages for the 

most common types of abnormal end. A list of these error messages and 
the appropriate action to take in each case is given in the sections 

pertaining to particular programs discussed in Chapters III and IV . 

• II.F.2. IBM OS Completion Codes 

The manual, "IBM System/360 Operating System: Messages 
and Codes, GC28-6631" should be consulted for information on system 

completion codes and numbered messages of the form IHExxx, etc • 

• II.F.3. Job Control Language (JCL) Errors 

The manual, "IBM System/360 Operating System: Job 

Control Language Reference, GC28-6704" should be consulted for infor
mation on correcting JCL errors • 

• II.F.4. Technical Assistance 

Technical assistance can be obtained by calling USGS, 
Reston, Virginia, telephone (703) 860-7131. Before taking this step, 

however, it may be useful in certain instances to re-run the job and 

invoke the "dump" option in program G316 and H475 to obtain a printout 

of the record in question. The User Services Section in Reston may 
request that a job deck be relayed to print and/or punch in Reston. A 

job deck may be relayed to Reston by coding the following cards: 

Col. 1 Col. 10 Col. 16 

• • • 
/*RELAY PUNCH REMOTE14 

WRD RELAY JOB FROM (name) TO (name) 

II Complete job deck except for job card. 

II Include data or program control cards. 

$$$ 
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To re-execute the job and route the print to Reston, place ROUTE and 
COMMENT card behind the JOB card and re-run the job. The format of the 
ROUTE and COMMENT cards are: 

Col. 1 Col. 10 Col. 16 Col. 25 

• • • • 
/*ROUTE PRINT REMOTE14 REl 

//*FROM (name) to (name) 

II II.F.S. List of WATSTORE Terminals 

WATSTORE terminals are located in all Water Resources Division 
district offices except Hawaii, Nevada, and Puerto Rico. Information as 
to the availability of specific types of data, the acquisition of data 
or products, and user charges can be obtained locally from each of the 
Water Resources Division's district offices listed below. 

ALABAMA, Tuscaloosa 

ALASKA, Anchorage 

ARIZONA, Tucson 

ARKANSAS, Little Rock 

CALIFORNIA, Menlo Park 

COLORADO, Lakewood (Denver) 

CONNECTICUT, Hartford 

FLORIDA, Tallahassee 

GEORGIA, Doraville 

HAWAII, Honolulu (includes 
American Samoa and Guam) 

IDAHO, Boise 

ILLINOIS, Champaign 

INDIANA, Indianapolis 

IOWA, Iowa City 

KANSAS, Lawrence 

KENTUCKY, Louisville 
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LOUISIANA, Baton Rouge 

MARYLAND, Parkville (includes 
Delaware and District of Columbia) 

MASSACHUSETTS, Boston (includes 
New Hampshire, Rhode Island 
and Vermont) 

MICHICAN, Okemos 

MINNESOTA, St. Paul 

MISSISSIPPI, Jackson 

MISSOURI, Rolla 

MONTANA, Helena 

NEBRASKA, Lincoln 

NEVADA, Carson City 

NEW JERSEY, Trenton 

NEW MEXICO, Albuquerque 

NEW YORK, Albany 

• 

• 

• 
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NORTH CAROLINA, Raleigh 

NORTH DAKOTA, Bismarck 

OHIO, Columbus 

OKLAHOMA, Oklahoma City 

OREGON, Portland 

PENNSLYVANIA, Harrisburg 

PUERTO RICO, San Juan (includes 
the Virg.in Islands) 

SOUTH CAROLINA, Columbia 

SOUTH DAKOTA, Huron 

Chapter II 

TENNESSEE, Nashville 

TEXAS, Austin 

UTAH , Salt Lake City 

VIRGINIA, Richmond 

WASHINGTON, Tacoma 

WEST VIRGINIA, Charleston 

WISCONSIN, Madison 

WYOMING, Cheyenne 
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CHAPTER III. INSTRUCTIONS FOR STATION HEADER FILE 

SECTION III.A. Entering and Updating Data 
Stored in the Station Header 
File (Program G316) 

by William G. Shope, Jr . 
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CHAPTER III. INSTRUCTIONS FOR STATION HEADER FILE 

III.A Entering and Updating Data 
Stored in the Station Header File (Program G316)- A-5 

III.A.l. Introduction 

III.A.2. Data Organization 

III.A.3. Preparation of the Input 
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b. 

c. 
d. 
e. 
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Error Messages -

FIGURES 
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III.A • Entering and Updating Data Stored in the 
Station Header File (Program G316) 

II III.A.l. Introduction 

New and updated station header data are processed by the 
use of computer program number G316 (Station Header Update Procedure). 
The purpose of the Station Header File is to provide a single source of 
station identification information for all WATSTORE data processing 
programs. 

A Station Header Record comprised of 16 fixed items of 
site identification information is available in the Station Header File 
for each data collection site for which data are stored in the WATSTORE 
data files. Data will not be stored in, or retrieved from the WATSTORE 
Daily Values File, unless the header entries for the stations to be 
processed are in the Station Header File. In other words, this restric
tion ensures that all data are associated with a properly identified 
station. 

Special procedures are provided for making agency code 
and station identification number changes and for making deletions. The 
program also allows for listing header data by site. The retrieval of 
station header data is discussed in Section III.B. 

Users of the Station Header File have the option to 
"password" protect data entered into WATSTORE for one or more specified 
sites. Station Header Data may be protected against updates only. Data 
entered into the Daily Values File may be protected against both update 
and retrieval. The passwords stored in the Station Header File will be 
the basis for all WATSTORE data security. See Section II.C. for a 
detailed discussion of data security. 

II III.A.2. Data Organization 

The types of data stored in the Station Header File are 
listed below: 

• AGENCY CODE 
e STATION IDENTIFICATION NUMBER 
• STATION LOCATOR 
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• STATE CODE 

• DISTRICT CODE (USGS Users Only) 

• COUNTY CODE 

• DRAINAGE AREA 

• CONTRIBUTING DRAINAGE AREA 

• SITE CODE 

• STATION NAME 

• HYDROLOGIC UNIT CODE 

• GAGE OR LAND SURFACE DATUM 

• GEOLOGIC UNIT CODE 

• WELL DEPTH 

• AQUIFER TYPE 

• PASSWORDS 

The eight underlined items are mandatory entries to the 
Station Header File for each station. All eight mandatory items must be 
reported prior to input, update, or retrieval of data from the Daily 
Values File. The combination of the eight mandatory entries plus the 
eight optional entries make up a Station Header Record. Station Header 
Records are stored in an on-line direct access data file that is referred 
to as the WATSTORE siation Header File. Initial entry of a site into 
the Station Header File requires that all of the eight mandatory items 
be entered on the input data cards discussed in Section III.A.3. The 
optional items may also be entered into the file on the initial site 
entry, or these data \may be entered when available. When updating data 
stored in the Station Header File, the user must always identify the 
agency code and station identification number. A listing of the Station 
Header Records (Section III.A.3.e.) may be produced by providing the 
agency code plus either the station identification number, or the station 
locator. 

Progr~ G316 was written in PL/1 for the IBM 360 or 370 
computer series by William G. Shope, Jr., USGS, Reston, Virginia. 

I 
• III.A. 3_. Preparj3.tion of the Input 

Program number G316 can perform five operations that 
involve the Station Hrader File. These operations include: 
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1 • Processing Agency Codes and Passwords 

2. Station Header Data Input and Update 

3. Station Identification Number Changes 

4. Station Header Record Deletes 

5. Station Header Record Listing 

All o~erations are controlled by the use of six input 
data cards. The use and formats of these data cards are described in 
the following sections . 

• III.A.3.a. Processing Agency Codes and Passwords 

An agency code is mandatory for all computer 
processing (retrievals, updates, deletes) that involves station header 
data. (A list of agency codes is in Appendix A.) The use of passwords 
is optional unless a station header record has been previouslypassword 
protected. The discussion in this section will be limited to the input 
and update of passwords. The use of passwords is outlined in Section II.C. 

Agency Codes may be submitted to program number 
G316 by means of either symbolic parameters on the EXEC (execution) 
card, or through the· use of the Z carQ (Password-Agency Identification 
Card--see Figure 1). Passwords are submitted on the Z card only. 

II III.A.3.a.(l) Symbolic JCL Parameters 

Agency Codes coded on the EXEC card of the 
HDRUPD (see Section III.A.4.) cataloged JCL procedure will apply to each 
site processed by the station header update program unless one or more Z 
cards are submitted with the input data cards. See the example below 
in which each line represents a card. The first entry of each line 
represents the character that would be placed in column 1 of the card. 
Those cards beginning with a slash (/) are Job Control Language (JCL) 
cards. The others are data cards and the type of card as identified by 
the first character. The second character of the data card (A, B, or C) 
represents fictitious station identifiers • 
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II EXEC HDRUPD,AGENCY=USl 

//HUPD.SYSIN DD * 
HA - Update data for station A 
ZB - Passwords and Agency Codes for station B 
NB - Update data for station B 
IC D - Change Station Identification Number from C to D 

!* 

For this example both methods of inputing 

agency codes have been used. 

The agency code submitted through the 

symbolic JCL parameters apply to the data submitted for stations A and 

c. For these stations, the Agency Code is USl (AGENCY=USl). If an 
Update/ Retrieval Password is required to update sites A and C, the 
update operations for these sites will be bypassed, and an error message 
will be printed. The Z card must be used for the processing of all 

passwords. The agency code entered on the EXEC card will be used to 
access existing Header Records and to create new Header Records unless a 

Z card is used for each site being updated or entered. The positioning 
of the Z card before the update data causes the agency code on the EXEC 

card to be ignored for Station B in the above example, in favor of the 
agency code and passwords on the Z card. The Z card format is discussed 

in the following paragraph. 

• III.A.3.a. (2) Password-Agency Identification 
Card (Z Card) 

Entries on the Z card always override 

entries made through the use of the Agency Symbolic JCL parameter. When 
used in conjunction with other station data cards for a particular 

station, the Z card must immediately precede the data cards (H, N, I, 
and D cards) . 

Use of the Z card with program number G316 
will enable the user to: 

a. Input ~ and current agency codes and passwords for a given 

site. The input of current entries identifies (agency code) 

and authorizes (Update/Retrieval Password) updates to existing 
station header records. 
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b • Change current agency code or password. 

c. Remove a current password. 

The format of the Z card is given below: 

STATION ID PASSWORDS AGENCY 

DOWN- UPDATE RETRIEVAL CODES 

z STREAM RETRIEVAL ONLY 

ID CUR NEW CUR NEW CUR NEW 
IDDDOIOD 10000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D D D 0 D 0 0 0 00000000000000000000000000000000000000 
Ill 4 5 I II ! 11111113141515 111111:!1 11 nn14 15151111 !313132 3234 35 3511 3131414142 I« 45114141415151515354 55 5651515918 i11113141511illll! lP 11111314151& lllll!R 

11111111 11111111 1111 1111 1111 1111 11111 11111 11111111111111111111111111111111111111 

2U22222 22222222 2 2 2 2 2 2 2 2 2 22 2 2 2 2 2 22222 2 2 2 2 2 2222222222r222222222222222222222222222 

33333333 33333333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 33333333333333333333333333333333333333 

44444444 44444444 4444 4 44 4 4 44 4 4444 44444 4 4 44 4 44444444444444444444444444444444444444 

55555555 55555555 5 5 5 5 5 55 5 5 5 5 5 5 55 5 5 5 5 5 5 5 5 5 55 55555555555555555555555555555555555555 

1&666666 6666&666 6 & 6 6 6 6 6 & 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 666666666666666666666666666666666666&6 

11111111 11111111 1111 1111 1111 1111 11111 11111 11111111111111111111111111111111111111 

88181881 88888888 8 88 8 I 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88888888888888888888888888888888888888 I 

99999999 99999999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 99999999999999999999999999999999999999 I 
113 4 5 iII! 1D111!13141516!1111!li11111!31'!S1ill11 H31Ul2»34»~1131H4141420«~114141U~~~~54~56~5151U~421314~11~UHrol11llll4B15111111Q 

~~-50~1 

FIGURE 1. 

Col. 1 

Col. 2-16 

Col. 17-20 

Z CARD (PASSWORD/AGENCY IDENTIFICATION CARD) 

Always enter a z 

Station Identification Number -- The format and use 
of this identifier is discussed in Section II.B. 

Current Update/Retrieval Password -- This password 
will be used to authorize data entries and updates 
in the Station Header Record for the site identified 
in columns 2-16. A complete discussion of passwords 
is given in Section II.C. If an Update/Retrieval 
password is not currently stored in the Station 
Header Record, columns 17-20 should be left blank. 
If an Update/Retrieval password does currently 
exist, then it must be supplied in columns 17-20 
before the Station Header Record can be processed • 

Chapter III A-9 



Col. 21-24 

Col. 25-28 

Col. 29-32 

Col. 33-37 

Col. 38-42 

Chapter III 

New Update/Retrieval Password -- These columns are 
used to enter a new password (initial entry), change 
existing (current) passwords, or to delete a pass
word from the Station Header Record. To enter an 
Update/Retrieval password, merely code it in col
umns 21-24. To change a password, code the current 
password in columns 17-20, and the new password in 
columns 21-24. To delete a password, code the 
current password in columns 17-20 and the word NULL 
in columns 21-24. 

Blank. 

New Retrieval Only Password -~ This entry is used to 
enter a new password (initial entry) , change existing 
(current) passwords, or to delete a password from 
the Station Header Record. For all operations 
involving the Retrieval Only Password, the Update/ 
Retrieval Password must also be code~ on the Z card 
in either columns 17-20 (current) or columns 21-24 
(Initial Entry of Both Passwords). To enter or 
update a Retrieval Only Passwo~d, code the new 
password in columns 29-3.2. To delete a password, 
code the word NULL in columns 29-32. 

Current Agency Code -- The agency code, when 
combined with the station identifier, will be used 
to reference th~ Station Header Record stored in the 
WATSTORE Station Header File. If no Station Header 
Record exists for the site, the agency code will be 
taken from columns 38-42 and combined with the 
header data on the cards that follow the Z card, and 
a Station Header Record will be created and stored. 

New Agency Code -- This entry is used to specify an 
agency code for a new Station Header Record or to 
change an existing Agency Code for a given site. To 
To change the agency code, enter the current agency 
code in columns 33-37 and enter the new agency code 
in columns 38-42. Changes to the agency code in the 
Station Header File must accompany changes by the 
user to agency codes stored in the Daily Values 
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File. For changing agency codes in the Daily Values 
File, refer to the instructions for program number H475 
(Section IV.A). Complete information on record 

Col. 43-79 

Col. 80 

• III.A.3.b. 

access keys is given in Section II.A. 

Blank 

EPA Data Transfer Option -- This option controls the 
transfer of Station Header data to the EPA STORET 
files. The USGS has an agreement with EPA to trans
fer water quality data to STORET on a regular basis. 
The specification of the option depends on the 
user's agency code. If the user's agency code is 
USGS, data will automatically be transferred unless 
an X is entered in column 80. For all other users, 
header data will be transferred only if a Y is coded 
in column 80 • 

Station Header Data Input and Update 

Station Header Data are entered in the computer 
file on the Station Header Card (Form 9-1872) (Figure 2), and a Station 
Name Card (Form 9-1843) (Figure 4) • The formats for these two cards are 
described in the following sections. Sample forms for coding data to be 
punched on the Station Header Card and Station Name Card are shown in 
Figures 3 and 5 • 

• III.A.3.b.(l) Station Header Card 

I STATION ID STATION LOCATOR 
~ ci 

>- HYDRO- TOTAL CONTRIB-

DOWN-
1-W W LOGIC DRAIN- DRAIN- TOTAL 

dO <( 1- z 0 1- DATUM W~LL.___ H STREAM LAT LONG 1- !2 :::>o- UNIT AGE AGE 
(J)'Z (/) 0 ou (/) CODE . AREA AREA 

DEPTH 
ID 

0°0 0 00000000 00000000 000000 0000000 0 0 0 0 0 0 0 0 000000 0 0 0000000 0000000 00000000 0000000000 
12 J 4 56 78 9 1011 1213 14 1516 111819202112 13141516171819 JOJI 1 33 435 6 37 38 3940 4141 434445 46 47 4 49 50 51 5153 54 5 56575859 6061 62 6364656667686970 117173 747576 71787980 

I 
11111111 11111111 111111 1111111 11 11 11 ttl 11 11111111 1111111 1111111 11111111 1111111111 

2~222222 22222222 222222 2222222 2 2 2 2 2 2 2 2 2 2 2 222222 2 2 2222222 2222222 22222222 2222222222 

33333333 33333333 333333 3333333 3 3 3 3 3 3 3 3 3 3 3 33333333 3333333 3333333 33333333 3333333333 

4~444444 44444444 444444 4444444 44 4 4 4 4 4 4 4 4 4 444444 4 4 4444444 4444444 44444444 4444444444 

55555555 55555555 555555 55555 5 5 55 55 5 5 5 5 5 55 ~5555555 5555555 5555555 55555555 5555555555 

6 &6·6 6 6 6 6 66666666 666666 6665666 6 6 6 6 6 6 6 6 6 6 6 66666666 6666666 6666666 66666666 6666666666 

I 
77777777 11717171 777777 1171711 77 77 77 777 77 71111171 7777777 7777777 77777777 7777777777 

8. 8 8 8 8 8 8 8 88888888 888888 8888888 8 8 8 8 8 8 8 8 8 8 8 88888888 8888888 8888888 88888888 8888888888 

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 .9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 ~ 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
1 1 J 4 5 6 7 8 9 10 II 1113 14 15 16 17 18 191011 21 J 141516 27 28 2900 Jl 2 JJ 4 35 6 37 38 39 40 142 43 44 4546 4748 9 50 51 52 53 54 55 56 5758 59 60 6162 63 64 65 66 6768 6970 717273 7475 76 777879 80 

I IBM S081i 

FIGURE 2. STATION HEADER CARD 
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OFFICE U.S. DEPARTMENT OF THE INTERIOR ACCOUNT NUMBER SHEET -- - GEOLOGICAL SURVEY ---
NAME PHONE---·- Water Resources Division PROGRAM - ----------·- - ···- ·-----

__ Of _ _ 

CODING FORM FOR STATION HEADER DATA 

REMARKS: - ··- - -
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52,53 54 55 56 57 58 !59 60 61 ,62 6364 65 66 67168 69,70 71 12j73 1-' 75 f/6 [17[7b /gfK 

S "TjOrt D ST~T 0~ l PCfiT R ,,_ Y RQLCpu RJliN~G I R~ IN G I TOT'*- ....: 

"' ~-IT ~D 101 G~UPE SIQ ~A IT DE TUbE ~~~ ~~R 1§ ~B ' 
ArE!'- A~E, A ~r. ~EL '5 . ~ 0 G s Q U IT -

~~ N TfiEJI~ 
cnP o~-' ~-.; IWf-> 

fccpE TDTI L 0 TIIB D~Pl~ I~ 

I 

I 

1 2 3 4 5 6 7 ~ 9 10 11 12 13 14 15 16 17 18 19 20 21 ~ 23 24 ~5 26 27 28 lzg 30 31 32 33 34 35 3§ 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72173 74l 75 76 77 78 79 80 

,OIIM 9-117JA 
JIOW; 1tn lQl _ ZERO ~- ALPHA o m _ ONE 00 _ ALPHA , ~ _ TWO ~- ALPHA z IZl- SLASH rn- VERT. BAR 8 - MINUS Q- HORZ. BAR 

'Cl U.S. GOYVINMEIIT I'IIIIITINC OffiC£: 117-527-370 
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• Col. 1 

Col. 2-16 

Col. 17-31 

Col. 17-22 

Col. 23-29 

• Col. 30-31 

• 
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Always enter an H 

Station Identification Number (MANDATORY) --
A complete discussion of the format and use of this 
field is given in Chapter II.B. 

Station Locator (MANDATORY entry except for update 
operations) -- Latitude-Longitude-Sequence Number. 
When these items are entered into columns 17-31, 
no blank spaces or alphabetic characters are allowed. 

Latitude 

Col. 17-18 
Col. 19-20 
Col. 21-22 

Longitude 

Col. 23-25 

Col. 26-27 
Col. 28-29 

Degrees 
Minutes 
Seconds 

Degrees (code a zero in column 23 for 
degrees less than 100) 
Minutes 
Seconds 

Sequence Number within Quadrant -- Columns 30-31 
must contain a two-digit number. This number is 
used to differentiate between stations having the 
same latitude and longitude and to identify the site 
location in relation to the Earth's spherical quadrants. 
Allowable sequence numbers by quadrant are listed 
below: 

Quadrant Sequence Number 

Northwest 00-69 

Northeast 70-79 

Southeast 80-89 

Southwest 90-99 

A-13 

Description 

North Latitude 
West Longitude 

North Latitude 
West Longitude 

South Latitude 
East Longitude 

South Latitude 
West Longitude 



Col. 32-33 

Col. 34-35 

Col. 36-38 

Col. 39-40 

Chapter III 

If a sequence number within quadrant is less than 
10, code a zero in column 30. 

State Code (MANDATORY entry except for update 
operations) -- Use the code of the state in which 
the station is located physically. State codes are 
listed in Appendix B. The user is cautioned that 
the state code is a part of the Daily Values Record 
Access Key (Section II.E.), and that changes to 
state codes in the Station Header File must also be 
followed by changes in data records stored in the 
Daily Values File. Instructions for updating the 
Daily Values Record Access Keys are given in Sec
tion IV.A. 

District Code (MANDATORY entry except for update 
operations) -- This entry applies only to u.s. 
Geological Survey (AGENCY=USGS) users. All other 
users are to leave this entry blank. Use the state 
code of the district or the billing code of the 
regional project having the fiscal responsibility 
for processing the data. Use leading zeros. 

County Code (MANDATORY entry except for update 
operati.ons) -- Use the code of the county in which 
the station is located physically. County codes are 
presented in Appendix c. County codes are three 
digit numbers with leading zeros when necessary. 

Site Code (Ml\NDATORY entry except for update 
operations) -- Enter one of the following codes: 

'SW' 
'SPt 

'ES' 

Stream 
Spring 
Estuary 

'GW' = Well 
'LK' Lake or Reservoir 
'ME' Meteorological 

If more than one site code is required to identify 
the primary sources of data, site codes 2 and 3 may 
be entered in columns 74-77 of the Station Name 
Card. The site code entered on this card is site 
code 1 and may be updated by submitting a new code 
in columns 39-40 of the Station Header Card. 
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For USGS Users Only 

The 1 SS 1 site code descril>ed here applies only to 
U.S. Geological Survey (AGENCY=USGS) users. The 
1 SS 1 code does not apply 1:o the Daily Values Data 
File. If the codes listed above do not describe the 
site, then the specific source code ( 1 SS 1

) may be 
used. The 1 SS 1 code indicates that a sample source 
code will be stored in thea Water Quality Data Files 
through the use of parame·ter code 72005 within 
individual analyses. See the publication "Identi
fication Codes for the Storage and Retrieval of 
Water Data" for a list of the sample source codes. 
The user should note that parameter code 72005 is 
not restricted to sites that have been identified 
with an 1 SS 1 site code. Many of the sample source 
codes pertain to a 1 GW' or well site. A site code 
is an important file entry for retrieving data; 
however, the incorrect use of an 1 SS 1 code in 
describing ground-water sites could cause many 
stations to be omitted in a retrieval that specifies 
'GW' as the site code. In general, the 1 SS 1 site 
code should be used only when absolutely necessary. 

Hydrologic Unit Code -- Hydrologic unit codes are 
given in the u.s. Geological Survey map series 
"State Basic Hydrologic Unit Maps." As the maps are 
made available, data for this field should be entered. 
The series provides a uniform, national consistent 
set of maps showing drainage, culture, hydrography, 
and hydrologic boundaries of: (1) Water Resources 
Council Regions, (2) Water Resources Council Sub
regions, (3) National Water Data Network Accounting 
Units, and (4) Cataloging Units of the Catalog of 
Information on Water Data maintained by the Office 
of Water Da~a Coordination. Each of these units is 
identified by an 8-digit number; the number for the 
unit in which the site is located is to be entered 
as the Hydrologic Unit Code • 
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Col. 49-55 

Col. 56-62 

Col. 63-70 

Col. 71-79 

Col. 80 
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Total Drainage Area (square miles) -- If the value 
contains a fractional part of a sq, are mile, then 
the decimal point must be entered. The value may 
appear anywhere within the specified card field. 

Contributing Drainage Area (square miles) -- This 
item need be entered only if the contributing area 
is different from the total drainage area. This 
situation can occur when part of the drainage area 
consists of porous soil or depressions that either 
allow runoff to enter the ground-water zone or traps 
the water in ponds so 'that rainfall does not con
tribute to runoff. 

Datum -- Report the gage or land surface datum 
(reference to mean sea level) to the nearest hundredth 
of a foot. The value must include a decimal point 
and may appear anywhere within the specified card 
field. Negative values are coded with a minus sign 
preceding the first digit. 

Depth of Well -- Report the greatest depth at which 
water can enter the well. For screened or perforated 
wells, report the depth to the bottom of the screen, 
or the lowest perforations. For open-hole or open
end wells, report total depth of the well. 

EPA Data Transfer Option -- This option controls the 
transfer of station header data to the EPA STORET 
Files. The code to be used depends on the user's 
agency code. If the user's agency code is USGS, 
data will automatically be transferred unless an X 
is entered in column 80. For all other users, 
header data will be transferred only if a Y is coded 
in column 80. 
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• III.A.3.b. (2) Station Name Card 

I. STATION 10. 

DOW':'l: 
STREAM 

- --ri:) - . 

00000000 00000 1000 
I 2 3 4 56 7 8 9 '!0111213141516 

I 
11111111 11111111 

27222222 22222222 

33333333 33333333 

4 444444 44444444 

5~555555 55555555 

6p666666 66666666 

I 
7~777777 77777777 

Ba888888 88888888 

9a999999 99999999 
I 3 4 56 7 8 9 10111213141516 

IJBM 50811 

Col. 1 

Col. 2-16 

Col. 17-64 

Chapter III 

S.TATlON N.AM£; w ....: 
GEOLOGIC~ 0.. 

.!..O.CA!.....IO£NJ.j_FIER UNIT 1- 0 
<i. CODE d 0.. 

<{ w 
000000000000000000000000 000000000000000000000000 00000000 000000 0 
nm~ro~nnan~v~~~~nn~~~D~H« ~ua«a~u~~~~u~M~~g~~w~~~6 656667686970 717 7374757677787 80 

111111111111111111111111 111111111 11 1111111111111 11111111 11111111 

222222222222222222222222 222222222222222222222222 22222222 22222222 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 13 3 3 3 3 3 333333333333333333333333 33333333 33333333 

444444444444444444444444 444444444444444444444444 44444444 44444444 

555555555555555555555555 55 55 55 55 55 55 55 55 55 55 55 55 55555555 555555S5 

666666666566666666666666 666666666666666666666666 66666666 66666666 

77777777777777 7 777777777 7 7 7 7 7 7 7 7 7 7 7 '7 7 7 7 7 7 7 7 7 7 j 7 7 77777777 717177t7 

888888888888888888888888 888888888888888888888888 88888888 88888888 

999999999999999999999999 999999999999999999999999 99999999 99999999 
nm~ro~nnan~v~~~~nn~~~D~Hw ~UG«a~o~~~ ~U~M ~~g~~W~~~6 65 6667 68 69 70 II 7 73 4757677 787 80 

FIGURE 4. STATION NAME CARD 

Always enter an "N" 

Station Identification Number (MANDATORY entry) 

Station Name and Location or Local Identifier 

(MANDATORY entry except for update operations) 

This field contains forty-eight characters including 

spaces and punctuation. It should take a form 
similar to: 

PENDLETON HILL BK NR LITTLETON FALLS PA 

Meanipgful abbreviations may be used. Users must 
exerclise care in assigning a Local Identifier to 

this ield. Requests for a listing of the Local 
Identifier using program number A534 (see Sec-
ion III.B.4.a.) will result in a printing of only 
the first 24 characters of this entry. All other 
prog ams that ·are documented in Chapters III and IV 

process the full 48 characters . 
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27 
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• 

Col. 65-72 

• Col. 73 

Col. 74-77 

• Chapter III 

In cod , ng the station name or local identifier, the 
user s ould be as consistent as possible in assign
ing n es, codes, or abbreviations. This is very 
importknt in retrieving data from the Header File. 
One ofl the retrieval options allows the user to 
specifr strings of data from 1 to 48 characters in 
length. If this string of characters appears any
where ithin the station name or local identifier, 
then t e header record will be retrieved (providing 
allot er retrieval controls are also satisfied). 

ple might be to retrieve all header records 
ve the three characters 'PA.' appearing 

anywhere within the station name field. If the 
abbre iati on 'PENNA' is used in addition to 'PA.', 

retrieval will not be complete. 

Geolo ic Unit Code -~ Reference Appendix F -- Left
justi~y the code with no embedded blanks. Report 
the gdologic unit code for the aquifer supplying 
water jto the well. If the well taps more than one 
aquift, indicate the geologic unit of major impor
tance. An indication that the well taps more than 
one a ifer is coded in column 73 • 

Aquif ,r Type (for wells only) Enter one of the 
follo ·ing codes: 

Unconfined single aquifer 
Unconfined multiple aquifers 
Confined single aquifer 
Confined multiple aquifers 
Mixed (confined and unconfined) 
multiple aquifers 

Addit~onal Site Codes -- A complete discussion of 
site t odes is given in Section III.A. 3.b. (1). Site 
codes are to be entered on this card only when there 
is more than one principal type of data collected at 
the sbe site. An example would be the collection 
of sutface water stream data (SW) and meteorological 
data {ME) at the same station. When there is a need 
for m

1 

re than one site code, site code ~ is entered 
and u dated using the Station Header Card (H card) • 
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Col. 80 

Site code ~ (columns 74-75) and site code i (col
umns 76-77) are entered and updated using the 
Station Name Card (N card). The entries made for 
site code ~ and i may be deleted by using the B 
string option described below. 

EPA Data Transfer Option -- This option controls 
the transfer of Station Header data to the EPA 
STORET files. The code to be used depends on the 
user's agency code. If the user's agency code is 
'USGS', data will automatically be transferred 
unless an X is entered in column 80. For all other 
users, header data will be transferred only if a Y 
is coded in column 80. 

The Station Header Card and the Station 
Name Card may be submitted without regard to sequence, or, for update 
operations, the cards may be submitted separately. If a data field is 
left blank, then the item will not be changed in an update operation. 
If either a mandatory field is left blank on initial entry of data or an 
error is detected in a data field, an error condition will be raised, 
and no entries for the given station will be made in the Header File. 
The resultant error messages are listed in Section III.A.S.b. 

• III.A. 3.b. (3) Deleting Non-Mandatory Entries 

Non-mandatory entries may be deleted from 
a Station Header Record by resubmitting either a properly identified 
Station Header or Station Name card with a character string of capital 
letter B's filling the field(s) in the item(s) to be deleted. For 
example, if an entry had been made in the Total Well Depth Field for a 
surface water station, the entry can be deleted by processing a Station 
Header Card with the character B coded in columns 71 through 79 • 

• III.A.3.c. Station Identification Number Changes 

Station identification numbers are changed in 
the Station Header File by the use of a Station Identifier Change Card. 
The format of this card is given below: 
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Col. 1 

Col. 2-16 

Col. 17-31 

Col. 32-79 

Col. 80 

Always enter an I 

"OLD" or Current Station Identification Number 

"NEW" Station Identification Number 

Blank 

EPA Data Transfer Option -- This option controls the 
transfer of Station Header data to the EPA STORET 
files. The code to be used depends on the user's 
agency code. If the user's agency code is USGS, 
data will automatically be transferred unless an X 
is entered in column 80. For all other users, 
header data will be transferred only if a Y is coded 
in column 80. 

Prior to submitting a station identification 
number change for the Station Header File, be sure that the "OLD" station 
number is in the Header File, and the "NEW" station number is not. 
Failure to make these checks may result in an error condition. The 
error messages associated with a station identification number change 
are listed in Section III.A.S.b • 

The change operation applies only to station 
header data that are stored in the WATSTORE Station Header File and the 
EPA STORET Data Files. Station number changes for the Header File also 
must be made in other major WATSTORE Data Files. A change in a station 
identification number affects the record access keys (Section II.E.) of 
all data files and therefore should be undertaken only when absolutely 
necessary. A change in identifier used in the record access keys for 
the Daily Values file must be made using program number H475 (Section IV.A.). 
Within the USGS, users must recognize that other files besides the Daily 
Values File may also be affected • 

• III.A.3.d. Station Header Record Deletes 

Station Header Records are deleted from the 
Station Header File by the use of a Header Record Delete Card. The 
format of this card is given below: 
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I STATION 10 
DELETE 

H 

00000000 00000000 000000 0000000000000000000000000000000000000000000000000000000000 
12 3 4 56 7 8 910111113141516 17181910212 nM~~nn~~~nn~n~n~~~~au«6~o«~~~~~~~~~~~w~~~~~~~~~ronnnM~~nnRw 

I 
11 t 11111 11111111 111111 11111111.11111111111111111111111111111111111111111111111111 ! 

I 
22222222 22222222 222222 2222222222222222222222222222222222222222222222222222222222 I 

33333333 33333333 333333 3333333333333333333333333333333333333333333333333333333333 

44444444 44444444 444444 44444444444444444444444444~4444444444444444444444444444444 

55555555 55555555 555555 5555555555555555555555555555555555555555555555555555555555 

6 6 6·6 6 6 6 6 66666666 666666 6665666666666666666666666666666666666666666666666666666666 

I 
77777777 77777777 777777 7 7 77 7 77 77 77 7 77 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 7 77 77 7 77 77 7 7 77 7 77 77 7 77 7 7 7 

I 88888888 88888888 888888 8888888888888888888888888888888888888888888888888888888888 

99999999 99999999 999999 9999999999999999999999999999999999999999999999999999999999 
12 3 4 56 7 8 910111213141516 17 18 19 20 21 22 3M~~nn~~~nn~n~n~~~~au«6~o«~~~~~M~~~~~w~~~~~~~~~ronnnM~~nnRw 

I IBM 50811 

FIGURE 6. STATION HEADER RECORD DELETE CARD 

Col. 1 Always enter an H 

Col. 2-16 Station Identification Number 

Col. 17-22 Enter the word DELETE 

Col. 23-80 Blank 

• III.A.3.e. Station Header Record Listing 

An option is available that allows the user to 
retrieve and list specified station header records .. A header record may 
be retrieved by specifying the agency code and either the station identi
fication number or the latitude-longitude sequence number. The Data 
Retrieval Card is used to request listing of Station Header Records. 
The format of this card is shown below: 
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I STATION 10 
OR STATION 

LOCATOR 

I 00000000 00000000 0000000000000000000000000000000000000000000000000000000000000000 
12 3 4 56 7 8 910111213141516 n~~W~HDMn~nn~~mHnMH~D~~O~OO«U~~~~~~U~~~~D~~~~~~~~~~~~ronnnH~Mn~~~ 

I 
11111111 11111111 1.111111111111111111111111111111111111111111111111111111111111111 

22222222 22222222 2222222222222222222222222222222222222221222222222222222222222222 

33333333 33333 1333 3333333333333333333333333333333333333333333333333333333333333333 

44444444 44444444 4444444444444444444444444444444444444444444444444444444444444444 

55555555 55555555 5555555555555555555555555555555555555555555555555555555555555555 

66666666 66666666 6666666665666666666666666666666666666666666666666666666666666666 

I 77777777 77777777 7 7 7 7 7 77 77 7 7 77 7 7 7 7 77 7 7 7 7 7 7 7 7 77 7 7 7 7 7 7 7 7 7 77 7 7 77 7 77 7 7 77 7 7 7 7 7 7 7 7 7 7 7 7 7 

88888888 88888888 8888888888888888888888888888888888888888888888888888888888888888 

99999999 99999999 9999999999999999999999999999999999999999999999999999999999999999 
12 3 4 56 J 8 910111213141516 n~~~~HDMn~nn~~ m HnMH~D~~O~OO«U~~~~~~U~~~~D~~~~~~~~~~~~ronnnH~Mn~~~ 
~ 

FIGURE 7. DATA RETRIEVAL CARD 

Col. 1 Always enter a D 

Col. 2-16 Station Identification Number or Station Locator 

Col. 17-80 Blank 

Sample listings of Station Header Records are 
shown in Section III.B.5. 

• III.A.3.f • Restrictions 

I 

I 

A Station Header Record cannot be processed 
unless a valid record access key can be defined for the site. Users 
must ensure that an agency code and a station identifier is specified 
for each site processed. If a number is to be used as the station 
identification number and/or entered as the station locator for a given 
station, no other station for the same agency may be identified or 
located by t4at 15 character code. If a conflict in the station locator 
exists for t~o or more sites, the two character sequence number (Sec
tion III.A.3.b.) can be used to create a unique 15 character locator 
field for sites that are located by an identical latitude-longitude • 
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• III.A.4. Cataloged JCL Procedure 

A cataloged job control language (JCL) procedure for 
storing and updating data in the WATSTORE Station Header File has been 
stored in a system library. The procedure name is HDRUPD and the pro
cedure may be executed using the following cards: 

Col. 1 

• 
llxxxxxxxx 
I*PROCLIB 
I I EXEC HDRUPD 
IIHUPD.SYSIN DD 

Col. 12 

• 
JOB (xxxxxxxxx,xxxx, •••••••• 
WRD.PROCLIB 

* 
data cards for program G316 

I* 
II 

The first character in each of the above lines corresponds 
to the character that is to be entered in column 1 of the punch card. 
The data cards for program G316 must be punched in accordance with the 
instructions given in Section III.A.3.a and III.A.3.b. 

An option is available to specify the agency code on the 
EXEC card through the use of Agency Symbolic JCL parameter. An example 
is given below: 

II EXEC HDRUPD,AGENCY=USl 

The agency code is specified by using the symbolic JCL 
parameter AGENCY. In the above example, the agency code is USl. If the 
agency code is not specified on the EXEC card, then the Z card (see 
Section III.A.3.a.) must be submitted for each station processed. 

If the execution time coded in the procedure (1 minute) 
is not sufficient, then the time may be changed by coding TIME.HUPD=time, 
on the procedure execution card as follows: 

II EXEC HDRUPD,TIME.HUPD=2 

The execution time coded in the procedure (1 minute) is 
sufficient to process about 300 cards. Allow approximately 50 lines of 
print for each station processed. 
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• 

An additional input file {DDNAME=HDRINPT) is available 
for submitting new and update data to the Station Header File. The DD 
{Data Definition) card describing the file is to be placed between the 
EXEC and SYSIN JCL cards. The records stored in the file describing the 
HDRINPT DD card must conform to the format given in Figure 8. An example 
of the use of tihis option is given below: {Remember that each line 
represents one card.) 

I I EXEC HDRUPD 
IIHUPD.HDRINPT DD DSN=dsname,UNIT=unitno,DISP=OLD, 
II VOL=SER=Volserno,DCB={RECFM=FB,LRECL=l52,BLKSIZE=3040) 
IIHUPD.SYSIN DD * 

Data Cards for Program G316 

• 
• 
• 

I* 

The underlined items must be replaced by the user with 
valid entries. An increase in BLKSIZE may require an increase in the 
REGION size. If there were no data cards, the SYSIN card would not be 
needed • 

• III.A.S. Output 

The output from program G316 includes printed output, 
updated data records for STORET, and new or updated station header 
records (see Figure 8). The printed output includes program revision 
dates, listing of station header records and error messages. The error 
messages are listed in Section III.A.S.b. The listing of station header 
records depends on the operation attempted. The listings shown in 
Figures 9-14 will result for the indicated operations • 

• III.A.S.a. Sample Output 

II III.A.S.a. {l) Station Header Input and Update 
(see Figures 9 and 10) 

An update header record will always be 
listed. This record contains the data that were submitted on the type Z, 
H, and N cards • 
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A current header record will be listed if 
a station header record is in the file. 

A new header record will be listed in 
order to reflect the new or update entries. 

• III.A.S.a. (2) Station Identification Number/Agency Code 
Change -- (see Figure 11) 

The old and new station identification 
numbers and agency codes will be listed. 

The new station header record will be 

listed in order to reflect the update. 

• III.A. S.a. (3) Station Header Record Delete -- (see 
Figures 12 and 13) 

An update header record will be listed 
with the word DELETE. 

The old header record will be listed if a 
record for the site exists in the Station Header File. 

A message indicates that the station was 
deleted from the header files. 

• III.A. 5. a. (4.) Station Header Record Listing -- (see 
Figure 14) 

The current station header record will be 

listed, or a message will be printed indicating that the record could 
not be located • 

• III.A.S.b. Error Messages 

The error messages are listed in capital letters 
followed by a brief explanation and a recommended user response. 
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HUOOl 

HU002 

liDO OJ 

IID004 

INVALID AGENCY CODE - Agency Code, Station Number, Station 

Identifier -- An invalid agency code was submitted to pro

gram G316. Data processing cannot continue if the code was 

submitted via the AGENCY symbolic JCL parameter on the EXEC 
card. 

User Response: Correct the agency code if the code was 

incorrect or request that the code be added to the WATSTORE 
agency code list. 

AGENCY CODE NOT SUBMITTED FOR STATION - Station Identifier -

The AGENCY symbolic JCL parameter was not specified, and no Z 

card was submitted for the station that is identified im
mediately following the message. 

User Response: Submit an agency code and reprocess. 

PASSWORD VIOLATION FOR STATION - Station Identifier; AGENCY -

Agency Code -- The user did not submit the correct Update/ 

Retrieval Password for the station that is identified follow
ing the error message. 

User Response: If the correct password is known, reprocess 
using the current password. If the password is not known, the 
user may submit a request to the WATSTORE Data Processing 

Group for permission to access the given Station Header Record. 

THE FOLLOWING DATA FIELDS FOR THE HEADER RECORD LISTED ABOVE 
WERE FOUND TO CONTAIN NO DATA. THESE ENTRIES ARE MANDATORY 

FOR NEW STATIONS. -- Following the above message, any or all 

of the items listed below will be printed: 

AGENCY CODE 
LAT-LONG-SQN 
STATE CODE 

DISTRICT CODE--(Checked only if AGENCY=USGS) 

COUNTY CODE 
SITE CODE 
STATION NAME 

User Response: Enter the missing identifier (s) on the Header 
Card(s) and reprocess • 

Chapter III A-27 



HUOOS 

.HU006 

HU007 

THE FOLLOWING DATA FIELDS FOR THE HEADER RECORD LISTED ABOVE 
WERE FOUND TO CONTAIN ONE OR MORE ERRORS. -- Following the 
above messages, any or all of the items listed below will be 
printed: 

STATION ID. NO.--{Checked only if AGENCY=USGS) 
LAT-LONG-SQN--(Edit check only) 
STATE CODE--(Illegal code) 
DISTRICT CODE--(Checked only if AGENCY=USGS) 
COUNTY CODE--(Edit check only) 
SITE CODE--(Illegal code) 
DRAINAGE AREA--(Edit check only) 
CNTRB. DR. AREA--(Edit check only) 
HYDROL. UNIT CODE--(Edit check only) 
DATUM--(Edit check only) 
GEOLOGIC UNIT--(Illegal code) 
WELL DEPTH--(Edit check only) 
AQUIFER TYPE--(Illegal code) 
SITE AMBIGUITY--(A conflict exists between the site code 
and other identifiers, i.e., well depth reported for a 
'SW' site.) 
LAT/LG OUTSIDE STATE--(The reported location of the site 
was found to be outside of the recognized state boundaries. 
UPDTE PASSWD MISSING--(A current update/retrieval pass
word must be coded in columns 17-20 of the Z card before 
a retrieval only password can be updated or added to a 
station header record. 

User Response: Enter the indicated identifier(s) and re
process. 

NO UPDATES MADE The Station Header File was not updated due 
to errors listed in a previous error message. 

User Response: Respond to the error message listed prior to 
this message. 

OLD STATION NOT FOUND -- An attempt was made to change a 
Station Identification number, and the 'OLD' Station Identifier 
(columns 2-16 Type I card) could not be found in the Header 
File. 

Chapter III A-28 

• 

• 

• 



• 

• 

• 

HU009 

HUOlO 

HUOll 

HU012 

User Response: If the 'OLD' Station Identifier (columns 2-16 
Type I card) was coded correctly, then the user should abandon 
the Station Identifier change operation, and enter the header 
data for the new identifier using card types H and N. 

ILLEGAL CARD TYPE - Card Image -- A card type (column 1) 
other than Z, H, N, I, and D was found in the input data. 

User Response: Correct the card type, or remove the card. 

STATION IDENTIFICATION NUMBER - Station Id; AGENCY=agency 
code WAS NOT FOUND IN THE WATSTORE STATION HEADER FILE -- An 

entry in the Header File could not be found for the Station 
Identifier specified in columns 2-16 of a Type D (Data 
Retrieval) card. 

User Response: If necessary, enter the Station Header Data 
into the File using the Type H and N data cards. 

ERROR FOUND IN HDRUPD PROC/ERROR MESSAGE - Error Message 

User Response: Contact the WATSTORE Data Processing Group 

ST~TION LOCATOR MATCHES LOCATOR OR ID. NO. FOR STATION - ID . 
St~tion I.D. -- An attempt to enter a station locator (col
umns 17-31 Type H card) into the Header File has failed due to 
a conflict with a previous entry. The Station Identifier for 
the previous entry is identified in the error message. The 
Station Identifier for the current update operation is listed 
below the error message in the Station Header record listing. 
The user should note that due to the conflict, no Lat-Long-Sqn 
number (Station Locator) has been stored for this station. 

User Response: If the Lat-Long-Sqn number was originally 
coded correctly, then the user should modify the sequence 
number (columns 30-31 H card) in order to generate a unique 
location identifier. After modifying the Lat-Long-Sqn number, 
reprocess the H card . 
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HU013 

HU014 

HUOlS 

HU016 

PRIME STA. ID. NOT SPECIFIED FOR UPDATE OR DELETE OPERATION -
PRIME STA. ID = Station I.D. -- The 15-character station 
identifier specified in columns 2-26 of the H, N, or -I cards 
has been previously entered into the file as a Station Locator. 
The Station I.D. for which the original Station Locator was 
entered, is listed in the error message following PRIME STA. 
ID. = 

User Response: The identifier specified on the I, N, or H 
card is not stored in the Header File as a Station Identifier. 
Further attempts to use the identifier should not be made 
unless the Station Location for the Station Identifier in the 
error message can be changed. 

'****ATTEMPT TO PROCESS MULTIPLE HORN CARDS FOR STATION 
Station No. IS ILLEGAL' -- The program found two or more 
Station Name cards or two or more Station Header cards while 
processing header updates for the Station listed in the error 
message. 

User Response: Remove duplicate cards and reprocess. 

**********THE STATION ID.. SPECIFIED WAS CODED INCORRECTLY -
ID = Station Id. No. -- This check is made only if the AGENCY= 
USGS. An eight-digit downstream station identification number 
was coded incorrectly. The first digit must be coded in 
column 9 and the last digit coded in column 16. 

User Resvonse: Recode the station identifier and reprocess 
the card. 

**********NEW STATION ID. SPECIFIED INCORRECTLY -- This check 
is made only if the AGENCY=USGS. The eight-digit downstream 
station identification number entered in columns 17-31 of the 
I (station number change) card was coded incorrectly. The 
first digit must be coded in column 24 and the last digit 
coded in column 31. 

User Response: Recode the new Station Identifier and re
process the I card. 
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HU017 

HUOlH 

HU019 

HU020 

INPUT TO HDRINPT FILE CONTAINS ILLEGAL FORMAT -- The user 
has attempted to enter station header records in the 152-byte 
format (see Section III.A.S.a. (Figure 8)), and the update 
program has detected a format error. 

User Response: Data submitted through the HDRINPT file must 
conform to the correct format. Check carefully the data 
stored in the first two bytes of the Station Header Records. 

HEADER FILE OVERFLOW FILLED -- The overflow area of the 
Station Header File has been filled and the file must be 
recreated. 
User Response: Contac;:t the WATSTORE Data Processing Unit in 
Reston, Virginia. 

KEYCOND=code -- An Imput/Output Error has occurred in pro
cessing a Station Header Record. 

User Response: Attempt to reprocess the data. If the error 
persists, contact the WATSTORE Data Processing Unit in Reston, 
Virginia. 

DATA NOT TRANSFERRED TO STORET DUE TO ERROR IN LAT-LONG 
error has been found in a Station Locator in attempting to 
transfer data to STORET. 

User Response: Correct the Station Locator (Latitude
Longitude) and reprocess • 

An 
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Data 
Bytes Format 

1 CHAR(l) 

2 CHAR(l) 

3-7 CHAR(S) 

8-22 CHAR(lS) 

23-37 CHAR(lS) 
23-28 CHAR(6) 
29-35 CHAR(7) 
36-37 CHAR(2) 

38-39 CHAR(2) 

40-41 CHAR (2) 

4-2-44 CHAR(3) 

45-50(4) CHAR (2) 

51-52 CHAR(2) 

53-100 CHAR(48) 

101-108 CHAR(8) 

Item 

RESERVED 

Charater '1' 

Agency Code as assigned by WATSTORE 

Station Identification Number 

Station Locator 
Latitude DDMMSS 
Longitude DDDMMSS 
Sequence Number NN 
D=Degree M=Minute 
S=Second N=0-9 

FIPS numeric state code where 
station is located 

For USGS sites only, the district 
(numeric state code) or the alpha 
project code will be stored for 
the office responsible for 
collecting and storing the data. 

FIPS county code where the station 
is located. 

An array of 3 possible site codes 
indicating the major class of 
data collected at the site. Codes 
are assigned by WATSTORE. 

Reserved 

Station Name 

Major Geologic Unit codes are 
assigned by WATSTORE 

FIGURE 8. STATION HEADER RECORD FORMAT (April 1975) 
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Figure 8, Continued 

Bytes 

109 

110-120 

121-124 

125-128 

129-132 

133-136 

137-140 

141-152 

Chapter III 

Data 
Format 

CHAR(l) 

FIXED BIN(31) 

FLOAT(6) 

FLOAT(6) 

FIXED DEC(7,2) 

FLOAT(6) 

CHAR (12) 

Item 

Aquifer Type Code assigned by WATSTORE 

Reserved 

Hydrologic Unit Code from USGS State 
Hydrologic Unit Maps 

Drainage Area in square miles 

Contributing Drainage Area in square 
miles 

Datum - Feet above mean sea level 

Well Depth in feet 

Reserved 
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UPDATE HEADER RECORD 
MAR 18, 1975 

STATION LOCATOR 
AGENCY 

CODE 

ST~TION 

IDfNJIFJCATION 
NUMAER 

LAT- LONG- SEQ STATE DISTRICT COUNTY SITE CODES HYOROLOGlC DRAINAGE 
CONTRIB. 
DRAINAGE 

AREA ITUDE ITUOE NUM. CODE CODE CODE #1 #2 #3 UNIT COD~ AREA 

USGS 323232120323200 323232 1203232 02 

STATION NAME OR LOCAL ~ELL NUMBER 

TEST WELL I J163/75 

STATION 
AGENCY IDENTIFICATION 

CODE NUMBER 

StATION LOCATOR 
LAT- LONG- SEQ 

ITUDE ITUOE NUM. 

USGS 323232120323200 323232 1203232 02 

STATION NAME OR LOCAL WELL NUMBER 

TEST WELL f Jl63/75 

• 

06 06 

GEOLOGIC 
UNIT CODE 

112SVLG 

016 GW 

..,Ell AQUIFER 
DEPTH TYPE 

688.23 u 

NEW HEADER RECORD 

STATE DISTRICT COUNTY SITE CODES 
CODE CODE CODE JIH #1.2 13 

06 06 016 GW 

GEOLOGIC WELL AQUIFER 
UNIT CODE DEPTH TYPE 

112SVLG 688.23 u 

• 

10842010 

PASSVORDS INTERNAL USE 
DATUM UPD RTV TDQPUMLER 

1344.57 NULL NULL 100001000 

CONTRJB. 
HYDROLOGIC DRAINAGE DRAINAGE 

UNIT CODE AREA AREA 

10842010 

PASSWORDS INTERNAL USE 
DATUM UPD RTV TDQPUMLER 

1344.57 NULL NULL 100001000 

• 
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AGE~CY 
CODE 

USGS 

STATTON 
IDF.NTIFICATION 

NUMBER 

02290718 

• 
UPDATE HEADER RECORD 

STATION LOCATOR 
LAT- LONG- SEQ STATE DISTRICT COUNTY SITE CODES HYDROLOGIC 

!TUDE ITUDE NUM. CODE CODE CODE #1 #2 #3 UNIT CODE 

14 12 40010010 

DRAINAGE 
AREA 

7.52 

• 
MAR 18, 1975 

CONTRIB. 
DRAINAGE 

AREA 

STATION NAME OR LOCAL WELL NUMBER 

STA f 18 NAMF TEST 

GEOLOGIC 
UNIT CODE 

WELL 
DEPTH 

AQUIFER 
TYPE 

PASSWORDS INTERNAL USE 
DATUM UPO RTV TDQPUMLER 

1.69 NULL NULL 100001000 

AGENCY 
CODE 

USGS 

OLD HEADER RECORD 

STATION STATION LOCATOR CONTRIB. 
IDENTIFICATION LAT- LONG- SEQ STATE DISTRICT COUNTY SITf CODES HYDROLOGIC DRAINAGE DRAINAGE 

NU,.,BER ITUDE ITUDE NUM. CODE CODE CODE #1 #2 #3 UNIT CODE AREA AREA 

02290718 253110 0802048 00 12 

STATION NAME OR LOCAL WELL NUMBER 

12 

GEOLOGIC 
UNIT CODE 

025 

WELL 
DEPTH 

sw 
AQUIFER 

TYPE 
PASSWORDS INTERNAL USE 

DATUM UPD RTV TOOPUMLER 

lOBCANAl 102 AB S21A NR HOMESTEAO FLA 1234 5678 100001000 

HU005 THE FOLLOWING DATA FIELDS FOR THE HEADER RECORD LISTED ABOVE, WERE FOUND TO CONTAIN ONE OR MORE ERRORS 

LAT/LG OUTSIDE STATE 

HU006 ************•***************************** NO UPDATES MADE *************************************************~**** 
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RECORD ACCESS KEY CHANGE 

OLO NEW 
AGENCY STATION IDFNT. AGENCY STATIO~ IDENT. 

USGS 323?32120323200 USGS 323232120323202 

OLD HEADER RECORD 

AGENCY 
COOE 

STATION 
IDENTIFICATION 

NUMBER 

STATION LOCATOR 
LAT- LONG- SEQ 

ITUDE ITUDE NUM. 
STATE DISTRICT COUNTY SITE CODES 
CODE CODE CODE iH ##2 t#3 

USGS 323232120323200 323232 1203232 00 06 06 016 GW 

GEOLOGIC WELL AQUIFER 
STATION NAME OR LOCAL WELL NUMBER UNIT CODE DEPTH TYPE 

TEST WELL - J16~/75 112SVLG 688.2~ u 

NEW HEADER RECORD 

STATION LOCATOR 

CONTRIB. 
HYDROLOGIC DRAINAGE DRAINAGE 

UNIT CODE AREA AREA 

10842010 

PASS~'ORDS INTERNAL USE 
DATUM UPD RTV TDQPUMLER 

1344.57 NULL NULL 100001100 

MAR . 18, 1975 

CONTRIB. 
AGENCY 

COOE 

STATION 
IDENTIFICATION 

NtiMBER 
LAT- LONG- SEQ STATE DISTRICT COUNTY SITE CODES HYDROLOGIC DRAINAGE ORAl~AGE 

ITUDE ITUDE NUM. CODE CODE CODE #1 #2 #3 UNIT CODE AREA AREA 

USGS 323232120323202 323232 120323~ 00 06 

StATION NAME OR LOCAL WELL NUMBER 

TEST WELL - Jl63/75 

• 

06 

GEOLOGIC 
UNIT CODE 

112SVLG 

• 

016 GW 

WELL AQUIFER 
DEPTH TYPE 

688.23 u 

10842010 

PASSWORDS INTERNAL USE 
DATUM UPD RTV TDQPUMLER 

1344.57 NULL NULL 100001000 

• 
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DELETE HEADER RECORD 

MAR 18, 1975 

STATION LOCATOR CONTRIB. 
AGENCY 

CODE 

ST~TION 
JOENTIFICATIO~ 

NUMBER 
LAT- LONG- SfQ STATE DISTRICT COUNTY SITE CODES HYDROLOGIC DRAINAGE DRAINAGE 

ITUDE ITUDE NUM. CODE CODE CODE #1 #2 #3 UNIT CODE AREA AREA 

USGS 02290731 DELETE 

STATION N-AME OR_ _L_OC~ \o'ELL NUMBER 

STATION 
AGENCY IDENTIFICATION 

CODE NU~RER 

ST A_T ION LOCATOR 
LAT- LONG- SEQ 

ITUDE ITUOE NUM. 

USGS 02290731 33~000 0833000 31 

STATION NAME OR LOCAL WELL NUMBER 

INITIAL ENTRY 

STATION DELETED FROM WRO STATION HEADER FILE 

GEOLOGIC WELL AQUIFER 
UNIT CODE DEPTH TYPE 

OLD HEADER RECORD 

STATE DISTRICT COUNTY SITE CODES 
CODE 

13 

CODE 

02 

GEOLOGIC 
UNIT CODE 

CODE tH ,_2 IJI.3 

001 LK 

WELL AQUIFER 
DEPTH TYPE 

PASSWORDS INTERNAL USE 
DATUM UPD RTV TDQPUMLER 

NULL NULL 100001000 

CONTRtB. 
HYDROLOGIC DRAINAGE DRAINAGE 

UNIT CODE AREA AREA 

PASSWORDS INTERNAL USE 
DATUM UPD RTV TOQPUMLER 

NULL NULL 100001000 
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DELETE HEADER RECORD 
MAR 18, 1975· 

STATION LOCATOR CONTRIB. STATION 
AGE~CV tDE~TIFICATION LAT- LONG~ SEQ STATE DISTRICT COUNTY SITE CODES HYDROLOGIC DRAINAGE DRAINAGE 

COOE NUMBER ITUOE ITUDE NUM. CODE CODE CODE -1 t2 •3 UNIT CODE AREA AREA 

USGS 330000083300031 DELETE 

STATION NAME OR LOCAL WELL NUMBER 

STATION LOCATOR 

GEOLOGIC 
UNIT CODE 

WELL AQUIFER 
DEPTH TYPE 

OLD HEADeR RECORD 

PASSWORDS INTERNAL USE 
DATUM UPD RTV TDQPUMLER 

NULL NULL 100001000 

CONTRIB. STATION 
AGENCY IDENTIFICATION LAT- LONG- SEQ STATE DISTRICT COUNTY SITE CODES HYDROLOGIC DRAINAGE DRAINAGE 

CODE NUMBER ITUDE ITUDE NUM. CODE tODE CODE tl •2 •3 UNIT CODE AREA AREA 

USGS 330000083300031 022907 31 

STATION NAME OR LOCAL WELL NUMBER 

INITIAL ENTRY 

13 02 

GEOLOGIC 
UNIT CODE 

001 LK 

WELL AQUIFER 
DEPTH TYPE 

PASSWORDS INTERNAL USE 
DATUM UPO RTV TDQPUMLER 

NULL NULL 100001000 

************************************************************************************************************************ 
HU013 PRTME STATION IDe NOT SPECIFIED FOk UPDATE OR DELETE OPERATION, PRIME STA. 10. • 02290731 

················································~·········~···•********************************************************* 

HU006 ****************************************** NO UPDATES MADE ****************************************************** 
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STATION 
AGENCY IDENTIFICATION 

CODE NUMBER 

STATION LOCATOR 
LAT- LONG- SEO 

!TUDE ITUDE NUM. 

USGS 323232120323200 323232 1203232 00 

STATION NAME OR LOCAL WELL NUMBER 

TEST WELL ' J16!/T5 

• 
CURRENT HEADER RECORD 

STATE DISTRICT COUNTY SITE CODES 
CODE CODE CODE tl t2 t3 

06 06 016 GW 

GEOLOGIC ~'ELL AQUIFER 
UNIT CODE DEPTH TYPE 

112SVLG 688.23 u 

CURRENT HEADER RECORD 

• 
CONTRIB. 

HYDROLOGIC DRAINAGE DRAINAGE 
UNIT CODE AREA AREA 

10842010 ~ -

PASSWORDS INTERNAL USE 
DATUM UPD RTV TDOPUMLER 

1344.57 NULL NULL 200001100 

HU010 STATION IDENTIFICATION NUMBER 323232120323202 FOR AGENCY USGS ~AS NOT FOUND IN THE WATSTORE STATION HEADER FILE. 
------~~~~~~~ . ----- PLEASE CHECK INDENTIFICATION ALIGNMENT. 
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CHAPTER III. INSTRUCTIONS FOR STATION HEADER FILE 

SECTION III.B. Retrieving Data from the Station Header File (Program G745) 

by William G. Shope, Jr • 
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CHAPTER III. INSTRUCTIONS FOR STATION HEADER FILE 

III.B. Retrieving Data from the Station Header File -
(Program G745) 

III. B,.l. Introduction-

III.BI. 2. Retrieval Specifications-
a. Mandatory Specifications -

(1) Agency Code 
(2) Master Control Card -
(3) Station Selection Cards-

b. Optional Specifications 
c. Multiple Retrievals 
d. Master Control Card 

(1) Sort Options 
(2) Extended Sort Option-

e. Locator Card 
f. Additional Identifier Card 

(1) Geologic Unit Code Retrieval 
Specifications (on A Card)-

g. Extended Retrieval Control Card-
h. Station Name Retrieval Card -

{1) MAX-MIN Range Retrieval Option -
(2) String Search Retrieval Option -

i. Password-Agency Identification Card 
j. Station Selection Cards (D, S, V cards) 

(1) Retrieval by Individual Station 

k. 
1. 

Identification Numbers (D Card) -
(2) Retrieval by Station Range (S Card)
(3) Polygon Retrieval (V Cards) -

(a) Generated Polygons (V Cards) 
Restrictions -
Organization of the Control Cards 

- B-5 

- B-5 

- B-5 
- B-6 
- B-6 
- B-7 
- B-7 
- B-7 
- B-9 
- B-9 
- B-12 
- B-13 
- B-14 
- B-17 

- B-19 
- B-19 
- B-21 
- B-22 
- B-24 

B-25 
B-28 

- B-29 
- B-30 
- B-31 
- B-32 
- B-33 
- B-33 

III.B.3. Cataloged JCL Procedures: IIDRLIST and HDRETR- - B-34 
a. BDRLIST - B-34 

ChaiJ•ter III 

(1) Listing Station Header Data with BDRLIST - - B-39 
{2) Station Header Data Punch Card Output 

Using BDRLIST - - B-40 
(3) Storing Station Header Records on a 

User-Defined Magnetic Tape or Disk 
Using BDRLIS~ 

B-3 

- B-41 



III.B.3. Cataloged JCL Procedures: HDRLIST and HDRETR -- Continued 
a. HDRLIST -- continued Page 

(4) Station Header Record Count Option 
Using HDRLIST- B-41 

(5) Allocating Additional Workspace for 
HDRLIST 

b. HDRETR 
(1) Allocating Additional Workspace for 

HDRETR -

III.-B.4. Retrieval Application Procedures 
a. Retrieval Application - Formatted Tables 

(QWTABLES) 
b. Retrieval Application - Line Printer Plots

(LPLOT) 

III.B.5. Output -
a. Time and Lines of Print -
b. Sample Retrievals and Printout 
c. Program Messages 

(1) Information Messages 
(2) Warning Messages
(3) Error Messages 

III.B.6. Interface with the Daily Values Data Retrieval 
Program -
a. Control Cards 
b. Program Messages 
c. Passwords 
d. Preprocessor JCL 

FIGURES 
1. Master Control Card 
2. Locator Card 
3. Additional Identifier Card 
4. Extended Retrieval Control Card 
5. Station Name Retrieval Card -
6. Password-Agency Identification Card (Card Type Z) 
7. Station Header Record Listing 
8. Station Header Punch Cards 
9. Station Header Record Format 

10. Formatted Table of Station Header Data 
11. Station Header Data for Site Plots 
12. Location of Data Sites 

TABLES 
1. Optional Retrieval Specifications -
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B-42 
B-42 

B-42 

B-44 

B-44 
B-47 

B-50 
B-50 
B-50 
B-72 
B-72 
B-75 
B-76 

B-81 
B-81 
B-81 
B-81 
B-81 

B-10 
B-15 
B-17 
B-20 
B-22 
B-27 
B-35 
B-36 
B-37 
B-45 
B-48 
B-49 
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• III.B. Retrieving Data from the Station Header File (Program G745) 

• III.B.l. Introduction 

The records stored in the Station Header File are for 
stations identified by station identification numbers and located by 
latitudes and longitudes. The types of data in the file include state 
and district codes, county codes, site codes, hydrologic unit codes, and 
station names. Records for surface-water sites also include drainage 
area, contributing drainage area, and gage datum. Records for ground
water sites include land surface datum, geologic-unit code, well depth, 
and aquifer type. A complete description of the Station Header File 
content is in Section III.A. 

The retrieval procedures described in this section per
mit: (1) listing of the station header records, (2) output of data on 
punch cards or magnetic tape, and (3) creation of temporary data sets 
for use with selected application programs (QWTABLES, LPLOT). The 
primary retrieval program is G745. This program is supported by an IBM 
utility sort, a station header record listing, and card punch program 
(Program number G748). These programs have been incorporated into two 
user procedures which are described in the following instructions. 

• This set of instructions supplements the "Instructions 

• 

for Entering and Updating Data Stored in the WATSTORE Station Header 
File" (Section III.A.). 

Programs G745 (Retrieval) and G748 (Listing-Punch) were 
written by William G. Shope, Jr. and Charles F. Merk, U.S. Geological 
Survey, Reston, Virginia. 

II III.B.2. Retrieval Specifications 

Retrieval specifications may be either extremely simple 
or quite complex. An example of a simple retrieval would be to supply 
only the requirement to retrieve station header data for one site. This 
would involve submitting only the following three items. 

• Agency Code (1 entry on EXEC card, AGENCY=code) 

• Master Retrieval Control Card (1 entry, M in column 1) 

• Station List Card (2 entries, D in column 1, Station 
Identifier in columns 2-16) 

Chapter III B-5 



The retrieval specifications given above will be dis
cussed in detail at a later point within this section. Depending on the 
user's needs, the retrieval specifications could grow to a point where 
large numbers of sites are involved for a request that includes controls 
or limits on every data item (i.e., county, datum, etc.) associated with 
a Station Header Record. 

Retrievals can be broken up into two classes of speci
fications; mandatory, which are required for each retrieval, and optional, 
which allow the user to define the characteristics of the sites and data 
desired. For example, a retrieval might be made of data for all surface
water sites with a drainage area greater than 100 square miles in Somer
set County, Pennsylvania. This retrieval calls for four optional speci
fications to define the appropriate sites. 

The two classes of retrieval specifications are outlined 
briefly in the following two sections. Specific instructions for coding 
specifications are given within this section (III.B.2.) • 

• III.B.2.a. Mandatory Specifications 

Three mandatory control items must be submitted 
for each Station retrieval: (1) agency code; (2) Master Control card; 
and (3) Station Selection card. 

• III.B. 2.a. (1) Agency Code 

The agency code is a key part of the 
identification of a data. collection site and must be provided for each 
retrieval. 

Either of two methods for identifying the 
agency to the retrieval program (G745) may be used. First, if the major 
part of a retrieval involves station header data collected by a single 
agency, the agency code should be placed on the EXEC card and identified 
by the use of the AGENCY symbolic JCL parameter. Second, if the Station 
Header data belongs to several agencies, use the Password/Agency Identi
fication card (Z card). This card must be positioned before (ahead of) 
a station selection card. Codes submitted on the Z card will override 
the agency code on the EXEC card. a<>th options are described in 
Section III.B.2.i. 
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A special code {ALLAG) may be used for 

regional typ~ (polygon) retrievals where data are to be retrieved for 
all stations in a given area regardless of the agencies operating the 

stations. The ALLAG code may be used with a special class of station 
range as described in Section III.B.2.i.{2). Polygon retrievals are 
discussed further in Section III.B.2.j. (3). 

II III.B.2.a. (2) Master Control Card 

This card must appear as the first card 
for each retrieval, even if the card is blank except for the M in 
column 1. 

II III.B.2.a.{3) Station Selection Cards 

Three station selection card options are 
available that will be discussed in more detail later in these instruc

tions. 

• Station Identification Number List 

• Station Identification Number Ranges 

• 

• 
Polygons defined by vertices of latitude and longitude given 
in degrees, minutes, and seconds • 

III.B. 2 .• b. Optional Specifications 

The optional specifications apply to all data 

items in the Station Header record, with the exception of the agency 
code, station identifier, station locator, and passwords. The optional 

specifications are provided to the computer either by a list, or by 
submitting a range of values. A summary of these options and their 

limits is given in Table 1. The last column in Table 1 lists the card 
type used for entering the specifications. For range specifications, 

either maximum and minimum may be given, or, each may be submitted 
separately (alone). 

If the maximum or minimum for a range is omitted, 

the check on the omitted value will be bypassed. Note that all range 
specifications are inclusive (i.e., 2-10 includes the values 2 and 10). 

If the maximum value specified is less than, or if the minimum value 
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Maximum Control 

Entry in Station Retrieval List Card 
Header Record Method Size Type 

State Code List 5 L 

District Code List 5 L 

County Code List 25 L 

Site Code List 5 A 

Station Name/Local List and N 
Well Number Range 5 N 

Hydrologic Unit List 5 L 

Drainage Area Range E 

Contributing Drainage • Area Range E 

Datum Range E 

Well Depth Range E 

Geologic Unit List 5 A 

Aquifer Type List 5 A 

TABLE 1. OPTIONAL RETRIEVAL SPECIFICATIONS 

• 
Chapter III B-8 
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specified is greater than the corresponding data value in a header 
record, the site will be rejected (header value outside of the range) . 
For list retrievals, the list may contain from one up to and including 
the maximum number of items given in Table 1. All entries in a user 
specified list are compared with the corresponding entry in each header 
record until a list is exhausted (record rejected) or a match is found 
(record accepted) • 

The omission of an optional specification 
indicates to the computer that the item is not to be considered during 
the processing of the retrieval specifications. 

If a station header record passes all retrieval 
specifications, the entire record with all entries will be retrieved. 
Detailed instructions for preparing the control cards are given in the 
following sections . 

• III.B.2.c. Multiple Retrievals 

More than one retrieval request may be sub
mitted for each execution of a Station Header File Retrieval Procedure 
providing that there are no output sort requests, or that all sort 
requests are identical. Sort requests are discussed in the next section . 
Each retrieval request must begin with a Master Control Card (M card) 
and end with a station selection card. The organization of the control 
cards is discussed in Section III.B.2.1. The retrieval program will 
sequence the output to insure that the data resulting from each request 
will be processed as specified • 

• III.B.2.d. Master Control Card 

The Master Control Card must be coded for each 
retrieval and must be the first card of each retrieval set. Figure 1 
shows the portions of the Master Control Card that pertain to the Station 
Header Retrieval Procedures. The explanation of the card format is 
given following Figure 1. 
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SORT OPTIONS a:: 
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z CD. 
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00000000000000000000 00 ooaoooooooooooooooo ooooou OOODUBIODOOOODD 0000001000000 OD 
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22222222222222222222 22 22222222222222222222 2~22222 2222222222222222 2222222222222 22 I 

33333333333333333333 3 3 33333333333333333333 3333333 3333333333333333 3333333333333 33 
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'- I Z 3 4 5 & 71 IIIU1ZI3M151ii1.1S2U~Z1PlZ425Z&VZIZS3G313Z3334J53&3ZlllS40414 4lM454S41414\I~~~g~~S5l~BM51RUMRi&&&1AI!Ili111Zn14J5JSU1! 1511 
~ 

Col. 1 

Col. 2-17 

Col. 21-22 

Col. 20-42 

Col. 43 

Col. 44-49 

Chapter III 

..1 

FIGURE 1. MASTER CONTROL CARD 

Card Type -- Enter an M 

Blank 

Nmnber of vertices to be considered if a polygon 

is included in the retrieval. These columns are 
left blank if the retrieval specifications do not 

include a polygon. Code a leading zero if the value 
is less than 10. Polygon retrievals are discussed 

in Section III.B.2.j.(3). 

Blank 

To suppress the listings of the retrieval control 
cards, code an X in column 43. The default con

dition is to list all user-prepared control cards 

in the printed output. 

Blank 
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• Col. 50-65 

• 

• 
Chapter III 

Sort Options. To specify the sorti ng order for 

output, a list of sort codes must be entered in 

columns 50-65. The available sort codes are listed 
below. 

Sort 

Codes 

A 

c 

D 

E 

G 

H 

I 

L 

p 

Q 

s 

T 

u 

w 

Sort Control Item 

Agency Code 

County Code 

District Code 

Well Depth 

Geologic Unit 

Hydrologic Unit Code 

Site Code 

Station Locator {latitude-longitude
seq. no.) 

Station Identifier 

Drainage Area 

State Code 

Aquifer Type 

Datum 

Station Name/Local Well Number 

A maximum of nine sort control items may be re

quested. There are special options available for 
theW code {Section III.B.2.d. {2)) which allow for 
multiple use of this code. Each use of the W code 
accounts for one sort control item. Instructions 
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Col. 66-78 

Col. 79-80 

for coding columns 50-65 are given in Sec-
tion III.B.2.d. (1). If more than one retrieval 
request is submitted for a given execution of a 
Station Header Retrieval Procedure, columns 50-65 of 
each M card must be identical. In other words, for 
multiple retrievals, there must be no sort requests, 
or all sort requests must be identical. 

Blank 

User Defined Retrieval Identifier. This field 
appears on most of the control cards and is intended 
to allow the user to properly sequence the cards in 
case the deck should become shuffled. This field 
will be ignored by the retrieval program. 

II III.B.2.d. (1) Sort Options 

"Sorting" refers to the organization of 
the data into categories for printout. Should the user specify state 
(major sort control) and Agency (minor sort control), (SA) the computer 

would first select the header records for all of the states specified on 
the L card. Then, of these states (for example, Arizona (04), Nevada 
(32), Tennessee (47)), the computer would arrange the station header 
records into ascending order by state code. The next step would be to 
sort the station header records by agency codes (for example, EPA, USGS) 
within each state so that the agencies will be organized in alphabetical 
order. Thus, the records for all of the stations in Arizona, operated 
by EPA, would first be printed out, then all of those in Arizona oper
ated by USGS, then the EPA stations in Nevada, and so on. For each 
retrieval, it is possible to do this for nine sort control items arranged ---- ' 
in any order desired. If a sort option is not selected, the output from 
the retrieval will be in ascending order by agency code (major) and 
station identification number (minor). 

The major to minor sort codes are to be 
inserted on the card by the user from left to right beginning in col
umn 50 of the M card. The use of the W code may require more than one 
entry to define a sort control item. Therefore, the sort control speci
fications may require from 1 to 16 characters left-justified in col
umns 50-65 to describe the required number of sort control items. As an 
example, if it is required to order the header data by ascending county 
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code numbers, and local well numbers within J ach county, a C 
I 

coded in column 50 (major sort field) and a 1 would be coded 
umn 51 (minor sort field). 

• III.B. 2.d. (2) Extended Sort q>ption 

would be 
in col-

When using the sort code W, an additional 
option ("extended sort option") is available which allows the user to 
specify a sort control field within the 48 c~aracters of the station 
name field. This field is 48 characters lon1 in the Station Header 
Record. As explained in Section III.A., it may contain a name, or some 
other local identifiers. I 

The general fo~t for the extended sort 
option is W£'~' where E is a one- or two-digJ't number which indicates 
the position (within the Header File station name/local well number 
field) of the first character which the comp ,ter should look at when 
sorting. Examples are given below. The lett er ~indicates how many 
characters should be looked at in the "sort field." If E and~ are not 
given, the appearance of a W defaults to Wl,24, which means the first 
character of the station name field, and the following characters, 
24 in all. 

The following xamples demonstrate the use 
of the extended sort option for W codes. 

Assume that a user defined municipal co e had been entered in the 
25th thru the 28th positions of the stat ion name. These positions 
correspond to columns 41 thru 44 of the station name card (N card). 
It is desired to list the data by ascen ing well depth within 
ascending municipal code within county. ~ Beginning in column 50 of 
theM Card, the following sort options kould be coded: 'CW25,4E'. 
No intervening blanks are allowed in thl sort option field. 

Assume that a township number is coded in the first 4 positions of 
the station name field, and that a range number is coded in posi
tions 5 thru 8 of the name field. It is desired to sort, in as
cending order, township numbers within range number. Beginning in 
column 50 code 'W5,4Wl,4'. Note that range number has been chosen 
as the major sort field. For this example, 2 sort fields have been 
identified within the station name field • 
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If no sort option is selected, the output 
from the retrieval will be in ascending order by agency code and station 
identification number. 

There are 4 error messages (see Sec

tion III.B.5.c.) associated with the sort options. 

The first message (SORT REQUEST CONFLICT) 
indicates that the user attempted a multiple retrieval with sort options 

specified for one or more of the retrievals. This is legitimate only if 
the sort options appearing on the first retrieval also appear on each 

successive retrieval. If this is not done, the error message will be 
printed and the retrieval will be bypassed. 

The second message (ERROR IN SORT OPTIONS) 

indicates that either an illegal code h~s been entered in the sort 
option field, or that the options have been coded incorrectly. The 

program will attempt to point· to the problem by listing the image of the 
·M card and then placing the character X over the suspect code. 

The third message (NO. SORT FLDS> 9) 
indicates that more than nine items have been specified as sort control 
fields. 

The fourth message (ERROR IN DATA TYPE FOR 
SORT) indicates a system problem. The user should contact the WATSTORE 
ADP group in Reston, Virginia • 

• III.B.2.e. Locator Card 

The L card (see Figure 2) is used to specify a 

maximum of 5 state codes, 5 district codes, 25 county codes, and 5 
hydrologic unit codes to be used in qualifying station header records 

for retrieval. This card and all fields contained on the card are 
optional and need to be coded only if a retrieval is to be restricted to 

a given set of codes. For example, the absence of state codes on the 
retrieval specification indicates that the state code is not to be 

considered in selecting station header records for retrieval. The 
format of the locator card is given below. 
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I ' STATE DISTRICT COUNTY 
CODES CODES CODES HYDROLOGIC UNIT CODES 

000 00 00 00 00 00 00 00 00 DE 000 ODD 000 000 000 0080000000000000000000000000000000000000 0000 
I 2 3 4 5 

' 1 
I t 11n !Jlo Ml! ar. •t 2121 2223~ 1'52521 ~lUI 31323: 34353& ~-~-~GG"6GQUft~~~~~5~g~"m~RUM~KAAmmnnnH~J5 ~1119. 

111 1 1 11 1 111 11 1 111 111 1 111 111 111 1 1 1 1 1 1 1111111111111111111111111111111111111111 1 11 1 

~22 22 22 22 22 22 22 22 22 22 222 222 222 222 222 2222222222222222222222222222222222222222 2222 

333 33 33 33 33 33 33 33 33 33 333 333 333 333 333 3333333333333333333333333333333333333333 3 J 33 

H H ~4 ~4 44 ~4 44 44 44 44 444 444 444 444 444 4444444444444444444444444444444444444444 4444 

:.5 55 55 55 55 55 55 55 55 55 555 555 555 555 555 5555555555555555555555555555555555555555 5555 

66 6& 66 66 66 66 66 66 66 66 666 656 666 666 666 6666666666666666666666666666666666666666 6 66 6 

I 11 11 11 77 77 77 77 77 77 17 111 777 111 111 711 1111111111111111111111111111111111111111 1717 
I .. II II II II II II II II II Ill Ill Ill Ill Ill 1111118811111811111188181111188118181181 8118 

99999999999~999999999999999~99999999~999999999999999999999999999999999999999~999 
'- I 2 3 4 S ','..!!.:,rlrzDiKJSr.&JJ•I!21llizlDMj52nJi!I2U!31323'113535II1•~41~42G"45G4JU4!~51~~~5~g~Hm~UUM~KAAmmnnnHJSJ5inlll91G 

Col. l 

Col. 2-3, 4-5, 

6-7, 8-9, lO-ll 

Col. l2-l3, 
l4-l5, l6-l7, 
l8-l9, 2Q-2l. 

Col. 22-24, 

25-27, 28-30, 

31-33, 34-36 

Chapter III 

FIGURE 2. LOCATOR CARD 

Enter an L 

Two-digit state codes. See Appendix B for a 

list of numeric state codes. 

Two-digit district codes. For USGS users 

only. 

Three-digit county codes. See Appendix C 

for list of codes. The station header re 

trieval allows for the listing of a maximum 
of 25 county codes therefore, 5 L cards may be 

required for a given retrieval. If multiple 

./ 

L cards are needed, the state, district, and 

hydrologic unit codes are to be entered on only 

the first L card • 
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Col. 37-44, 
45-52, 53-60, 
6]-68, 69-76 

Col. 77-78 

Col. 79-80 

If county codes are specified, only one state 

code may be given, otherwise an error condition 
will be raised, and the retrieval will be 
bypassed. 

Hydrologic Unit Codes. Hydrologic unit codes 

are on the U.S. Geological Survey State 
Hydrologic Unit Maps. 

Blank 

User defined retrieval identifier. Same 
I.D. that appears on M card. 

An example of the use of the L card is given below. 

llxxxxxxnn JOB ( •••••••• 
I*PROCLIB WRD.PROCLIB 
II EXEC HDRETR,AGENCY=USGS 
IIHDR.SYSIN DD * 
M (Master Control Card) 
L42 (state code) 111051009 (county codes) 

s 03020000 03100000 
L24 (state code) 023001 (county codes) 
s 03020000 03100000 

I* 
II 

The S (station range) card is discussed in Section III.B.2.j.2 and the 
JCL is discussed in Section III.B.3. 

This example allows for the retrieval of data from five counties; three 
in Pennsylvania, two in Maryland. 
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• III.B.2.f. Additional Identifier Card 

The A card (see Figure 3) is used to specify a 
maximum of 5 geologic unit codes, 5 site codes, and 5 aquifer type codes 
to be used in qualifying station header records for retrieval. This 
card and all fields contained on the card are optional and need be coded 
only if a retrieval is to be restricted to a given set of codes. For 
example, the absence of site codes on the A card indicates that the site 
code is not to be considered in selecting station header records for 
retrieval. The format of the Additional Identifier Card is given below • 

I AQUI~ 

lA 
GEOLOGIC UNIT CODES SITE FER 

CODES TYPE 

000000000 00000000 00000000 00000000 00000000 0 0 0 D 0 0 0 U D 000000000000000000000000 
I 2 3 4 56 7 8 9 1011121314151617 1819202122232425 262728293031 3233 3435363738394041 424 4445 4647 4849 5051 5 53 55 H7~~w~~~~~~n~~ronnnMDffinn~w 

I 111111111 11111111 11111111 11111111 11111111 1111 1111 11 111 11 111111111111111111111111 I 
' 2~2222222 2222222222222222222222222 i 
' 22222222 22222222 22222222 22222222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

333333333 33333333 33333333 33333333 33333333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 333333333333333333333333 

444444444 44444444 44444444 44444444 44444444 4 4 4 4 4 4 44 4 4 4 4 4 4 4444444444444444444444444 

555555555 55555555 55555555 55555555 55555555 55 55 55 55 5 5 5 5 5 5 5555555555555555555555555 

666666666 66666666 66666666 56666666 66666666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6666666666666666666666666 

I 
777777777 77777777 77777777 77777777 77777777 7 7 77 77 77 77 77 77 7777777777777777777777777 

I 888888888 88888888 88888888 88888888 88888888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8888888888888888888888888 

999999999 99999999 99999999 99999999 99999999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9999999999999999999999999 
123456 7891DUR~M~~17~~WVHDM2~VU~WDD3MH~D~H~4G4~0%4~~H~5~MHH~~~W~~~~~~D~~ronnnMDffinn~W 

I IBM 5081 I 

FIGURE 3. ADDITIONAL IDENTIFIER CARD 
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Col. 1 

Col. 2-9, 10-17, 
18-25, 26-33, 
34-41 

Col. 42-43, 

44-45, 46-47, 
48-49, 50-51 

Col. 52, 53, 

54, 55, 56 

Col. 57-78 

Col. 79-80 

Chapter III 

Enter an A 

Eight-character geologic unit codes left 
justified. See Appendix F for a list of 
codes. A discussion of the options available 

for retrievals based on the geologic unit codes 

is given Section III.B.2.f. (1). 

Two-digit site codes. The site codes are 
as follows: 

Stream sw 
Well GW 
Spring SP 
Lake or 

Reservoir LK 
Estuary ES 
Meteorological ME 

Specific 
Source SS - Sample Source 

The SS code applies only to u.s. Geo
logical Survey users (AGENCY=USGS). The 

SS code does not apply to the Daily Values 
Data Files. For multiple parameter data 

records, the sample source will be identi
fied through the use of parameter code 

72005. 

One character aquifer type code. See "In 
structions for Entering and Updating Data 
stored in the WATSTORE Station Header File" 

(Section III.A.) for a listing of the aquifer 
type codes and their use. 

Blank 

User defined retrieval identifier. 
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• III.B.2.f. (1) Geologic Unit Code Retrieval Specifica

tions (on A Card) 

When specifying a list of geologic unit 

code(s) in columns 2-41 of the A card, the user has two options. 

1. Specifying the entire geologic unit code so that retrieval 
will depend on the exact match with codes stored in the header 
records. 

2. Specifying a portion or all of the geologic age so that 
retrieval will be made for those header records that contain 

geologic unit codes belonging to the specified age group. 

To use the second option, the first ~ (n 
varies from 1 to 3) digits of the geologic age group to be retrieved 

should be coded beginning in column 2. (Column 1 is for A.) The digits 
must be left-justified in the control field(s). Based only on the 

geologic unit criteria, a header record will be selected for retrieval 
providing that it contains a geologic unit whose first ~ digits match 

one of the specifications coded in the control fields. As an example, 
if 11 had been coded in columns 2 and 3, header records containing 

geologic units belonging to the Cenozoic Era Quarternary System would be 
eligible for retrieval. Options 1 and 2 may be mixed in specifying a 

list of geologic units • 

• III.B.2.g. Extended Retrieval Control Card 

The extended retrieval control card (see 
Figure 4) is used for specifying a maximum and minimum drainage area, 

contributing drainage area, well depth, and datum. The E card is 
optional, and need not be submitted unless the user wishes to restrict 

the -retrieval of station header records based on one or more of the 
available data ranges. When coding a range of values for retrieval the 

user has 3 options: 

1. The user may code both the maximum and minimum field. This 

defines an inclusive range of values that will allow for the 

retrieval of only those header records that contain a data 
value within the specified range. 

2. The user may code only the maximum value--station header 

records containing a data value less than or equal to the 
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maximum value will be made available for retrieval. All other 
records will be rejected. 

3. The user may code only the minimum value-station header records 
containing a value greater than or equal to the minimum value 
will be made available for retrieval. All other records will 
be rejected. 

For all control fields, a decimal point must be 
entered if a fractional portion of a value is coded. The decimal point 
should occupy one column space. The control values may be entered 
anywhere within the specified input fields. 

Column 9, 17, 25, 33, 42, 51, 60, and 69 have 
been reserved for overflow checks. These columns must be left blank or 
the error message "POSITION ERROR ON E CARD" will be printed, and the 
retrieval will be bypassed. The format of the E card is given below. 

1, CONTRIBUTING TOTAL 
DRAINAGE AREA 

DRAINAGE AREA WELL DEPTH DATUM WELL 
DEPTH 

MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. 
00000000 00000000 GOOOOOOO 00000000 000000000 000000000 000000000 000000000 000000000000 
12 3 4 56 7 8 910111213141516 1; 18192021222324 2 26272829303131 3 34 3536 37 383940 41 4 43444546H484950 51525354555657585 6 6162636465666768 6970717273747576177879 80 

I 
11111111 11111111 11111111 11111111 111111111 111111111 111111111 111111111 111111111111 

22222222 22222222 22222222 22222222 222222222 222222222 222222222 222222222 222222222222 

33333333 33333333 n333333 33333333 333333333 333333333 333333333 333333333 333333333333 

44444444 44444444 44444444 44444444 444444444 444444444 444444444 444444444 444444444444 

55555555 55555555 55555555 55555555 555555555 555555555 555555555 555555555 555555555555 

66666666 66666666 66666666 65666666 666666666 666666666 666666666 666666666 666666666666 

I 
17717171 77777777 77777777 77777777 777777777 777777777 777777777 777777777 777777777777 

88888888 88888888 88888888 88888888 888888888 888888888 888888838 888888888 888888888888 

99999999 99999999 99999999 99999999 999999999 999999999 999999999 999999999 999999999999 
12 3 4 56 78 9101112 1314151 1718192011222)' 2 2627282930313 3 3435363738394041 42434445464746495G 515253545556575859 M~~~~~~~~~ronnnM~ ro nrenw 

118M 5081! 

FIGURE 4. EXTENDED RETRIEVAL CONTROL CARD 
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Col. 1 Enter an E 

Col. 2-8 Maximum Drainage Area 

Col. 9 Must be blank 

Col. 10-16 Minimum Drainage Area 

Col. 17 Must be blank 

Col. 18-24 Maximum Contributing Drainage Area 

Col. 25 Must be blank 

Col. 26-32 Minimum Contributing Drainage Area 

Col. 33 Must be blank 

Col. 34-41 Maximum Well Depth 

Col. 42 Must be blank 

Col • 43-50 Minimum Well Depth 

Col. 51 Must be blank 

Col. 52-59 Maximum Datum 

Col. 60 Must be blank 

Col. 61-68 Minimum Datum 

Col. 69 Must be blank 

Col. 70-78 Blank 

Col • 79-80 User defined retrieval identifier 

• III.B.2.h. Station Name Retrieval Card 

The Station Name Retrieval Card (Figure 5) is 
used for retrieving station header records based on information in the 
station name local identifier field. Two options are provided: (1) MAX
MIN range retrieval, (2) String Search Retrieval. The options may be 
mixed within a given retrieval • 

Chapter III 
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I STATION NAME 

N ~;I~R~ LOCAL IDENTIFIER 

0000000 000000000 000000000000000000000000 0 0 0 0000 0 0 0 0000 0 00 0 0 0 00 0 0 0000000000000000 
12 3 4 56 7 8 910111213141516 n~~W~nnH~~D~~~~HDM~~D~BW ~oa«~«~«~~~~~~H~~~~ro~nm~ ~~~~~ronnnu~HnnRw 

I 1111111 111111111 111111111111111111111111 111111111111111111111111 1111111111111111 
! 

2222222 222222222 222222222222222222222222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 22 2 2 2 2 2 2 2 2222222222222222 

3333333 333333333 333333333333333333333333 333333333333333333333333 3333333333333333 

4444444 444444444 444444444444444444444444 444444444444444444444444 4444444444444444 

5555555 555555555 555555555555555555555555 555555555555555555555555 5555555555555555 

6666666 666666666 666666666566666666666666 666666666666666666666666 6666666666666666 

I 
7777777 777777777 777777777777777777777777 777777777777777777777777 7777777777777777 

I 8888888 888888888 888888888888888888888888 888888888888888888888888 8888888888888888 

9999999 999999999 999999999999999999999999 999999999999999999999999 9999999999999999 
'-., 1 2 3 4 s 6 1 a 9 1 o 11 12 13 14 15 16 n 18 19 20 21 22 23 24 25 26 21 28 29 Jo 31 32 33 34 35 36 37 Ja 39 41141 42 43 « 4546 47 4849 so s1 s2 53 54 ss s~ 57 58 59 60 61 62 63 64 s 66 67 68 69 10 11 12 73 74 75 76 n 78 79 so 

!JBM 5081 I / 

FIGURE 5. STATION NAME RETRIEVAL CARD 

• II I. B. 2. h. ( 1) MAX-MIN Range Retrieval Option 

If the user has subdivided the name field 
into one or more fixed fields that contain local identifiers, then the 
name range retrieval option may be applicable for retrieving station 
header data. Only one subfield may be defined per retrieval. The 
subfield limits are identified to the retrieval program by the position 
within the N card name field of a specified maximum or minimum value. 
The first non-blank character found in the station name field (N card) 
is recognized as the beginning of the subfield. If the minimum value 
contains leading blanks, then replace the first or leading blank with an 
asterisk (*). This symbol will be converted to a blank after the be
ginning point of the subfield has been identified. The end of the 
subfield is located by an asterisk symbol (*) which follows the last 
position in the subfield. If no (*) symbol is found, the subfield 
extends to the end of the name field. The value entered on the N card 
is identified as a maximum or minimum by the operand coded in columns 2-
4. The values coded may contain alpha, numeric, or special characters 
((*) symbol excluded). The collating sequence (min. to max.) are special 
characters, alpha (A-Z), and numeric (0-9). 
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The format of the N card for the MAX-MIN 
range option is as follows: 

Col. 1 Enter an N 

Col. 2-4 Enter MAX or MIN 

Col. 5-16 Blank 

Col. 17-64 Station name field--Position the value string 

corresponding to the subfield that contains the 
local identifiers. 

Col. 65-78 Blank 

Col. 79-80 User defined retrieval identifier 

It is not required to submit both a MAX 
and MIN card. An upper limit (MAX) or lower limit (MIN) may be sub
mitted separately for a -given retrieval. An example of the use of this 

option is given below. Assume that a district consistantly entered a 
township number right justified in the lOth thru the 13th positions of 
the station name field. The township numbers for the given district 
range from 90N to lOlN. For this example, it is desired to retrieve 

only those sites within the range of 99N to lOON inclusive. The two N 
cards are coded as follows: 

Col. 1 

Col. 2-4 

Col. 5-25 

Col. 26 

Col. 27-29 

Chapter III 

First Card 

Enter an N 

MIN 

Blank--First 9 positions of the name field are 
blank thus positioning the first character of the 
subfield in the lOth position of the name field. 

* Asterisk indicating the beginning character is 
blank. 

99N remainder of the minimum value. 
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Col. 30 

Col. 31-78 

Col. 1 

Col. 2-4 

Col. 5-25 

Col. 26-29 

Col. 30 

Col. 31-78 

* asterisk follows the last character in the sub
field. 

Blank 

Second Card 

N - Second card 

MAX 

Blank 

lOON 

* end of subfield 

Blank 

II III.B.2.h. (2) String Search Retrieval Option 

If a specifically -identified contiguous 
string of characters (length 1 to 48) appears in fixed or varying loca
tions within the station name field, that string can be used for re
trieval. A maximum of 5 strings may be submitted for each retrieval. 
The first value of the string is coded in column 17 of the N card. An 
asterisk is coded following the last character in the string. The 
format for the N card for this option is as follows: 

Col. 1 

• 
N 

Col. 2-7 Col. 8-16 Col. 17-64 (Station Name Field) 

• • • 
SEARCH xxxxxx •.•.•. * 

where xxxxxx •••. represents a string of characters such as 
the name of a river, which appears in the station name 
field. 

The retrieval program will search through 
the entire station name field of station header records attempting to 
match the search string and a substring of the station name. A match 
will retrieve the header record. The following example illustrates this 
option. 
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Identify all sites for which records are 

in the file that are located on the Mississippi or Missouri Rivers. The 
station name fields in the header records contain, at varying positions, 

the full name of the river. The two N cards required to make this re
trieval are shown below. 

First Card 

Col. 1 Enter an N 

Co. 2-7 SEARCH 

Col. 8-16 Blank 

Col. 17-27 MISSISSIPPI 

Col. 28 * (end of string) 

Col. 29-78 Blank 

Second Card 

Col. 1 N 

Col. 2-7 SEARCH 

Col. 8-16 Blank 

Col. 17-24 MISSOURI 

Col. 25 * (end of string) 

Col • 26-78 Blank 

• III.B.2.i. Password-Agency Identification Card 

The Password-Agency card is used to identify 
the agency operating one or more data collection sites for which records 

are in the Header file. (See Figure 6.) 
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When used, the Password-Agency Identification 
card (Z card) must be positioned in the job deck so that it immediately 
precedes the station selection card to which it applies. Station 
selection cards are discussed in the next section. If a station selection 
card is not preceded by a z card, the agency code for the site will be 
taken from the AGENCY symbolic JCL parameter coded on the EXEC card. 
When the z card is used, the association with station selection cards 
(D, s, and V) cards is as follows: 

• Station List Card (D card) -- One z card preceding each D card 

• Station Range Card (S card) -- One z card preceding each S 
card 

• Polygon Vertex Cards (V cards) -- From one to five z cards (up 
to five agencies) preceding each set of V cards (each V card 
has one or two latitude-longitude identifiers on it) that 
define a polygon. (Polygon Retrieval is discussed below in 
Section III.B.2.j.(3). 

An example is given below to illustrate the 
association of agency codes with station selection cards. (Cards be
ginning with a slash (/) are job control language (JCL) cards.) The D, 
v, and s cards are station selection cards. The number with parantheses 
on the station selection cards represents a reference number for the 
purposes of this discussion. 

Col. 1 

• 
//wxxyyyzz 
/*PROCLIB 
/*SETUP 
//Stepname EXEC 
//HDR.SYSIN DD * 

Col. 12 

• 
JOB (aaaaaaaaa,bbbbb), 
WRD.PROCLIB 
volserno/9 
HDRLIST,AGENCY=USAG 

M 

D 

D 

z 

(master control card) 
(station list card) 

USGS (agency=USGS) 
D 

Z USACE (agency=USACE) 
S (station range card) 
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Col. 27 

0 

'your name' 

(1) 
(2) 

(3) 

(4) 

• 

• 

• 



• 

• 

• 

s (5) 
z USGS (agency=USGS) 
z US EPA (agency=USEPA) 
v (6) 
v (7) 
v (8) 

I* (delimiter card) 

II (null card) 

In this example, Station Selection Cards (1), 
(2), and (5) will be associated with the agency coded in the symbolic 
JCL parameter AGENCY=USAG on the EXEC card. The agency code USGS on the 
first Z card will be used by the computer to retrieve the site identified 
on Station Selection card (3). The agency code USACE on the second Z 
card will be used to retrieve all sites that are a part of the station 
range defined on Station Range card (4). Cards (6), (7), and (8) define 
a polygon. The polygon retrieval will include all sites within that 
J?Olygon that are associated with the agencies identified as USEPA and 
USGS on the two Z cards preceding (6), (7), and (8). 

The format of the Z card as it applies to 
Station Header retrievals is shown below • 

) 
STATION ID PASSWORDS AGENCY 

z 

00000000 
1! l 4 I i 11 

11111111 

22222222 

33333333 

44444444 

55555555 

H&&&666 

11 J 11 J J J 

18111118 

99999999 
1! 3 4 5 i 18 

DOWN- UPDATE RETRIEVE CODES 

STREAM . AETRIE.Y~~L ONLY 
ID CUR NEW 

CUR NEW CUR NEW 
00000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00000000000000000000000000000000000000 
! 10111!1314111il 71111l0 11!12314 21li21 !! 1930 !132 !3 3435 1631 311!414141 43 14 45 4i 41 41 4! 58 II 51 13 54 55 56 17 58 59 II il i2 63 64 iS 66 67 il 69 1~ 11 1l 1l 14 75 76 11 11 7! II 

11111111 1111 1111 1111 1111 11111 IIIII 1111111 1 111111111111111111111111111111 

22222222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 22 2 2 22222272222222222222222222222222222222 

33333333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

44444444 ~ 44 4 4444 4 4 44 44 4 4 44 44 4 44444 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44 4 44 44 

55555555 5 5 5 5 5 5 5 5 5 55 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 55555555555555555555555555555555555555 

66666666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 66666666666666666666666666666666666666 

J JJ J J J J J J J JJ J J J J J 1 J J J 11 J 111 JJ 11111 11111 1 11111111111111111111111111111111 

88888888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88888888888888888888888888888888888888 

99999999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 99999999999999999999999999999999999999 
91011121311 151611181910 21ll2324 2516 1728 293831 31 33 34353631 3139404112 4341111i41 48 49 50515153545556 57585960i1626364i56ii761i111111l1l74157i111179'D 

N£CC-508 1 

FIGURE 6. PASSWORD-AGENCY IDENTIFICATION CARD 
CARD TYPE Z 
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Col. 1 

Col. 2-16 

Col. 17-24 

Col. 25-28 

Col. 29-32 

Col. 33-37 

Col. 38-80 

• III.B.2.j. 

Enter a Z 

Station Identification Number. This entry is 
left blank when the z card precedes an S card or a 
set of V cards •. 

Blank 

Retrieval Password. The use of this field is 
discussed in Chapter IV.B. For retrieval of station 
header data this field is ignored by the computer 
program. 

Blank 

Agency Code. When the z card is used, this agency 
code will qualify the sites listed on the station 
selection card that immediately follows the Z card. 

Blank 

Station Selection Cards (D, s, V cards) 

The three types of station selection cards 
provide for obtaining: (1) a list of individual stations, by site 
identifier (D cards); (2) a group of stations whose station identifi
cation numbers fall into a defined range (S cards); or (3) a group of 
stations that lie within a polygon whose vertices are defined by latitude 
and longitude (V cards) • The user must submit for each retrieval seg
ment one or more station selection cards that define one or more of the 
three retrieval methods noted above. Within certain limits (i.e., all 
polygons must contain the number of vertices specified on the M card) a 
given retrieval may use one, two, or all three methods with repetitions 
of any or all of the methods. It must be noted that station selection 
specifications are additive rather than conjunctive, that is, each group 
of D, S, or V cards will be treated as a separate retrieval, regardless 
of any duplication that might occur. If a polygon (V cards) is speci
fied and followed by a station range (S card), all stations in the 
polygon will be retrieved followed by a retrieval of all stations in the 
station range. It is possible to have a retrieval that includes a 
station list (D cards), one or more station ranges (S cards), and one or 
more polygons (V cards). Since each station selection is handled 
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independentl y, the user should attempt to ensure that multiple refer

ences to the same station are avoided in order to prevent duplicate 

processing. 

The station selection cards activate the re

trieval of data, therefore these cards must be placed at the end of each 
retrieval. This will become clear in Section III.B.2.1. where organ

ization of the cards for a job is discussed. If this is not done, other 

retrieval specifications (i.e., state code) may be omitted. 

For each station selection card or group of 

station selection cards (vertex cards) submitted, an agency code must be 
available in order to complete or qualify the identification of the 

sampling sites. The two methods for entry of an agency code are described 
in the previous section (Section III.B.2.i.). If an agency code is not 

available prior · to the processing of a station selection card, an error 
message will be printed, and the retrieval will be bypassed. 

A detailed description of each of -the three 

station selection methods is given below. 

II III.B.2.j. (1) Retrieval by Individual Stat~on Identifi

cation Numbers (D Card) 

Data for any number of individual stations 

selected may be requested for a given retrieval (station identification 
number list). The format of the list card (D card) is given below. 

Col. 1 

Col. 2-16 

Col. 17-78 

Col. 79-80 

Chapter III 

Enter a D 

Station Identification Number. Care must be taken 

to insure that the placement or alignment of the 

identifier within the IS-character field is con
sistent. An error involving one or more positions 

will cause the retrieval to fail. 

If the user does not know all station I.D. numbers, 

he should obtain them from the agency operating the 
stations, or he may use a polygon retrieval. 

Blank 

User defined retrieval identifier 
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• III.B.2.j. (2) Retrieval by Station Range (S Cards) 

The station range retrieval permits the 
retrieval of a group of selected stations operated by a given agency. 
The specifications require a beginning and ending station identifier 
which might be numerical or alphabetical, or both. A site will be 
considered a candidate for retrieval if the collating sequence of its 
15-character station identifier is greater than or equal to the be
ginning station identifier, and less than or equal to the ending station 

I 

identifier. There is one major limitation to this method of site or 
station selection. If a requested ' si~e is identified by the same IS
characters that were used as the ~tation locator, then that site will be 
excluded from the range retrieval~ When there is a possibility that 
this condition (site identifier=site locator) exists, a polygon retrieval 
must be used. 

Care must be taken in coding the beginning 
and ending station identifiers. If a station identifier is coded in the 
wrong positions, the retrieval may fail, or the range may be incorrectly 
expanded to include a great many more sites than desired. If multiple 
types of station selection cards are processed in the same retrieval, 
the S card, if required, must always follow the D; and/or V cards. 

The format of the station range card 
(S card) is given below. 

Col. 1 Enter an S 

Col. 2-16 Beginning station identifier 

Col. 17-31 Ending station identifier 

Col. 32-78 Blank 

Col. 79-80 User defined retrieval identifier 

The values coded in columns 2-16 and 17-31 
do not have to be valid station numbers that actually occur in the 
Station Header file. 

For a given retrieval, any number of 
ranges may be submitted. The ALLAG agency code may be used with a 
station range given the following conditions. 
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0 Program G745 is being used as a preprocessor for a Daily 
Values Retrieval. 

o The beginning and ending station identifiers define a range 
that provides for the station identification formats of all 
agencies. 

o A, N, and E cards are not submitted. 

o Only state code{s) are listed on an L card {columns 12-78 of 
the L card are left blank). 

II III.B.2.j.{3) Polygon Retrieval {V Cards) 

Polygon retrievals provide an option to 
retrieve all data from within a specified area that is enclosed by a 
user defined polygon. 

Retrieval {station selection) by station 
locator {latitude-longitude) requires coding of three or more latitude
longitude vertices that define a polygon. A maximum of 25 vertex cards 
are allowed providing for 50 vertices {2 vertices per card) for each 
polygon. The number of vertices submitted must match the entry in 
columns 21-22 of the M card. 

The vertices must be ordered in a 
counterclockwise direction beginning at any vertex. The program will 
automatically close the polygon by extending a line from the last vertex 
to the starting point. Any number of polygons may be submitted for a 
retrieval, providing the number of vertices for each polygon is equal to 
the number given on the preceding M card. A polygon may not cross the 
equator or the zero and 180 degree meridians. The format of the vertex 
card {V card) is given below. 

Col. 1 

Col. 2-14 

Col. 2-7 

Col. 8-14 

Chapter III 

Enter a V 

Vertex -- code all leading or trailing zeros 

Latitude -- ddmmss where dd=degrees, 
mm=minutes, ss=seconds 

Longitude -- dddmmss 
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Col. 15-16 

Col. 17-29 

Col. 

Col. 

Col. 30-31 

Col. 32-46 

Col. 47-61 

Col. 77-78 

Col. 79-80 

• 

17-22 

23-29 

Blank 

Vertex 

Latitude ddnunss 

Longitude -- dddnunss 

Blank 

Begin Station Identifier -- This entry will 
be used only when it is necessary to limit the 
sites retrieved based on the collating sequence 
of the site identifiers. Code this entry only 
on the 01 card: 

End Station Identifier -- Defines the end of 
the range. See discussion above. 

Sequence number of card. These columns must 
be coded. Code 01, 02, 03, etc., as required. 
(MANDATORY ENTRY) If more than one polygon is 
specified, the numbering sequence (01, 02, 
etc.) is repeated for each set of V cards that 
define a polygon. 

User defined retrieval identifier 

III. B. 2. j. (3). (a) Generated Polygons (V Card) 

An option is available to request the 
retrieval program to generate a rectangular polygon that will encompass 
one or more states or one or more counties within a state. A single 
V card with the word "GENERATE" in columns 2-9 can be used to replace 
the two or more vertex cards that would normally be required. The state 
and county codes entered on the L card in the deck will be used to 
define the polygon. 

If the "GENERATE" option is selected, 
and an invalid state or county code is in the L card, the retrieval will 
not take place, and an error message (NO LAT-LNG AVAILABLE) will be 
printed. It will not be necessary to code the number of vertices (col
umns 21-22, M card) for this option. 
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The format of the V Generate Card is 
given below. 

Col. 1 Enter a V 

Col. 2-9 GENERATE 

Col. 10-31 Blank 

Col. 32-61 Begin/End Station Identifiers - (see previous 
discussion of V card format) 

Col. 62-78 Blank 

Col. 79-80 User defined retrieval identifier 

• III.B.2.k. Restrictions 

For each execution of the cataloged procedures 
described in this section, the number of retrievals is governed by the 
size of the output file (see Section III.B.3.a.(5)). Each retrieval 
must begin with an M card. A station locator cannot be used in place of 
a station identification number in a station list (D card) unless the 
two values are equal. The use of the station locator (latitude-longitude 
identifier) is limited to polygon retrievals only. The station range 
specification (S card) must not be used if there are any sites where the 
station identification number and the station locator are equal. For 
this situation, a polygon retrieval must be used • 

• III.B.2.1. Organization of the Control Cards 

For each execution of the Station Header Record 
Retrieval Procedure, the control cards must be organized as follows: 

Col. 1 

• 
1. II 
2. /*PROCLIB 
3. //STEPA EXEC 
4. //HDR.SYSIN 
5. 
6. 

Chapter III 

Col. 12 

• 
JOB card 
WRD.PROCLIB 
HDRETR 
DD * 
(Master Control Card) 
(Optional Control Cards: L,A, 

E, N, cards). The optional 
retrieval cards may be sub
mitted in any order that the 
user desires. 
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(II.A. 2) 
(II.A.3) 
(II.A.S) 
(II.A.6) 



7. 

8. 

9. 

10. 

11. /* 
12. // 

(Station Selection Cards: D, 
S, and/or V cards) 

(Master Control Card for 
retrieval number 2) 

(Optional Control Cards for 
retrieval number 2) 

(Station Selection Cards for 
retrieval number 2) 

• 
• 
• 

(II.A.7) 
(II.A.7) 

Any number of retrievals may be submitted for 
each execution of a retrieval procedure. The limiting factors will be 
disk space for the output data, lines of print and execution (CPU) time. 
For multiple retrievals, the user may wish to code a retrieval identifier 
in columns 79 and 80 of the control cards. The retrieval program does 
not read or process these card columns. 

II III.B.3. Cataloged JCL Procedures: HDRLIST and HDRETR 

The previous section explained and illustrated the control 
cards necessary to retrieve data from the Station Header File. This 
section discusses how those cards are used in conjunction with the 
cataloged JCL procedures. 

There are two cataloged job control language procedures 
for retrieving and processing station header data. The uses of the two 
procedures (HDRLIST and HDRETR) are described in the following two 
sections. The user should note that the EXEC card for each procedure 
allows for the entry of an agency code, i.e., II EXEC HDRETR,AGENCY=USGS. 
The scope of this agency code is described 'in Section III.B.2.i. 

II III.B.3.a. HDRLIST 

The HDRLIST procedure can be used to produce 
the following output: 

1. Station Header Record Listing (see Figure 7) 

2. Punch Card Output (see Figure 8) 

3. Station Header Records stored on magnetic tape or disk pack 
(see Figure 9) 
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Z Password-Agency Identification Card 
H Station Header Card 
N Station Name Card 

FIGURE 8. STATION HEADER PUNCH CARDS 
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Bytes 

1 

2 

3-7 

8-22 

23-37 

38-39 

40-41 

42-44 

45-50 

51-52 

23-28 

29-35 
36-37 

Chapter III 

FORMAT FOR WATSTORE STATION HEADER RECORDS 

April 1975 

Datg. 
Format 

CHAR(!) 

CHAR(!) 

CHAR(5) 

CHAR(l5) 

CHAR(l5) 

CHAR(6) 
CHAR(7) 
CHAR(2) 

CHAR(2) 

CHAR(2) 

CHAR(3) 

3 (CHAR(2)) 

CHAR(2) 

Item 

RESERVED 

Character '1' 

Agency Code as assigned by WATSTORE 

Station Identification Number 

Station Locator 

Latitude DDMMSS 
Longitude DDDMMSS 
Sequence Number NN 
D Degree M Minute 

S = Second N. = 0-9 

FIPS numeric state code where 
station is located 

For USGS sites only, the district 

(numeric state code) or the alpha 
project code will be stored for the 

office responsible for collecting 

and storing the data. 

FIPS county code where the station 

is located 

An array of 3 possible site codes 
indicating the major class of data 
collected at the site. Codes are 

assigned by WATSTORE. 

Reserved 

FIGURE 9. STATION HEADER RECORD FORMAT 
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Bytes 

53-100 

101-108 

109 

110-120 

121-124 

125-128 

129-132 

133-136 

137-140 

141-152 

Data 
Format 

CHAR(48) 

CHAR(8) 

CHAR(l) 

Item 

Station Name 

Major Geologic Unit codes as assigned 
by WATSTORE 

Aquifer Type Code assigned by WATSTORE 

Reserved 

FIXED BIN(31) Hydrologic Unit Code from USGS State 
Hydrologic Unit Maps 

FLOAT(6) 

FLOAT(6) 

Drainage Area in square miles 

Contributing Drainage Area in square 
miles 

FIXED DEC(7,2) Datum--feet above mean sea level 

FLOAT(6) Well depth in feet 

CHAR(l2) Reserved 

FIGURE 9. STATION HEADER RECORD FORMAT (continued) 
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The control cards for requesting the station 
header data are discussed in Section III.B.2. The type of output (i.e., 
list, punch) is not affected by the retrieval control cards. However, 
the ordering of the output is determined by the sort options placed on 
the Master Control card (Section III.B.2.d.(l). The remainder of the 
discussion in this section will deal with producing the various types of 
output once the data has been retrieved. 

II III.B.3.a.(l) Listing Station Header Data with HDRLIST 

The format for listing station header data 
by use of the HDRLIST procedure is shown in Figure 7. The standard 
Otltput or default option of the HDRLIST procedure is to list all station 
hE!ader records that have met the retrieval specifications. The JCL 
cc~ds required to list all output from program G745 is shown below. 

Col. 1 

• 
llxxxxxxxx 
I*PROCLIB 

Col. 12 

• 
JOB (accntnumb,G745) 
WRD.PROCLIB 

II EXEC HDRLIST,AGENCY=USGS 
IIHDR.SYSIN DD * 

I* 
II 

control cards 

(job card) 
(proclib card) 
(exec card) 
(card input) 
(III.B.4.) 
(end of control) 
(end of job) 

In the rema~n~ng examples of JCL, only the 
EXEC card will be shown. In controlling the output options, only the 
EXEC card need be changed. 

There are two options associated with 
listing station header data that can be used to edit the data stored in 
the WATSTORE Station Header File. The first option provides for listing 
a subset of the complete retrieval. This subset would be comprised of 
~nly those records that were missing one or or more of the eight mandatory 
entries (see Section III.A.2.). To list only this subset, modify the 
EXEC card as follows: 

II EXEC HDRLIST,OUTPUT=LINC,AGENCY=code 

The second edit option allows for printing 
only those station header records that were rejected during the retrieval 
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because an item that was a part of the retrieval specifications was 
found missing from one or more station header records. For example, if 
one or more county codes were specified in a retrieval request, then 
station header records meeting other major retrieval specifications 
(i.e., state code) but not containing a county code, will be retrieved 
and listed under this option. Records meeting the specifications, or 
records with county codes other than those requested would not be re
trieved. This option is intended to allow the user to scan his data for 
missing header entries. It must be noted that an item (i.e., well 
depth) will be checked for a missing entry only if a retrieval specifi
cation has been made on the item (i.e., Max. or Min. well depth specified). 
If this edit option is not coded (Procedure Default), only header records 
meeting all retrieval specifications will be retrieved. 

To use the rejected record edit option, 
code the EXEC card as follows: 

II EXEC HDRLIST,OPTION=HINCP 

II III.B.3.a.(2) Station Header Data Punch Card Output 
Using HDRLIST 

The formats of the punch card output are 
shown in Figure 8. The advantage of retrieving data in the form of 
punched cards is that these cards may then be used to enter data directly 
into another computer. Two options are available for producing punch 
card output. The first option allows for punching all data that has 
been retrieved. The EXEC card shown below will produce this type of 
output. 

II EXEC HDRLIST,OUTPUT=PALL 

The second option allows for punching only 
a subset of the complete retrieval. This subset would be comprised of 
only those records that were missing one or more of the eight mandatory 
entries (see Section III.A.2.). The EXEC card shown below will produce 
this type of output: 

II EXEC HDRLIST,OUTPUT=PINC 

The punching and listing options may be 
combined as shown in the following examples: 

II EXEC HDRLIST,OUTPUT='LINC,PINC' 
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In this example only the incomplete 
station header records will be listed and punched. 

II III.B.3.a.(3) Storing Station Header Records on a 
User-Defined Magnetic Tape or Disk 
Using HDRLIST 

The format of the 152-byte Station Header 
Record is shown in Figure 9. Four symbolic JCL parameters have been 
provided to allow the user to define the output file to be used for 
storing the station header records that met all retrieval specifica
tions. The four parameters are listed below. 

NAMEl 

DISPL 

UNITl 

VOLl 

Data set name of the user's data file. 

Disposition of the user's data file after completion of 
the job. Code DISP=KEEP if the data file is to be re
tained by the WATSTORE system. The default condition is 
to delete the file after the data has been listed or 
punched. 

Unit of the user defined data set, i.e., tape unit is 
2400 • 

Volume serial number of the user defined data set. 

When storing station header records on 
tape or disk, the user will need to consider whether or not the data are 
to be listed ;_n addition to being placed on tape or disk. The default 
option is to list the data. In the example shown below, the data will 
not be listed (OUTPUT=NULL) . 

II EXEC HDRLIST,NAMEl=MYDATA,DISPl=KEEP,UNIT1=2400, 
II VOLl=OOOlOO,OUTPUT=NULL,AGENCY=USGS 

II III.B.3.a.(4) Station Header Record Count Option Using 
HDRLIST 

A special option is provided for obtaining 
only the count of station header records that meet all retrieval re
quirements. An example of the EXEC card that will produce this type of 
count is shown below. 

II EXEC HDRLIST,OPTION=COUNT 
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When the procedure is executed, no data 
will be retrieved or listed. The primary output of the retrieval will 
be a count of the number of sites that met all retrieval specifications. 

• III.B.3.a. (5) Allocating Additional Workspace for 
HDRLIST 

The default conditions of the HDRLIST 
procedure allows for the retrieval and temporary storage of approxi
mately 4800 station header records. If additional temporary (disk) 
storage is required, the symbolic JCL parameter SP5 may be modified to 
provide extra space. The default assigrunent of the SP5 parameter is 60 
(tracks). One 3330 disk track will hold 81 station header records. The 

EXEC card listed below would allow for retrieval and temporary storage 
of 8100 station header records (100 x 81). 

II EXEC HDRLIST,SP5=100 

A second JCL parameter for increasing work 
space for the sort is also provided. The parameter SP4 controls the 
number of cylinders used for sorting. The default is 5, which allows 
for the sorting of 15,000 station header records. The example given 
below allows for sorting 50,000 station header records. 

II EXEC HDRLIST,SP4=17 

• III.B.3.b. HDRETR 

The primary purpose of the HDRETR is to re
trieve station header data and to reformat the records for processing by 
two application procedures. The two application procedures (QWTABLES 
and LPLOT) are discussed in Section III.B.4. The control cards for 
requesting the station header data are discussed in Section III.B.2. 
The type of application is not affected by the retrieval cards. The 
order in which the data are listed (QWTABLES) will be affected by the 
sort options placed on the Master Control Card (Section III.B.2.d. (1)). 

• III.B. 3.b. (1) Allocating Additional Workspace for 
HDRETR 

The default conditions of the HDRETR 
procedure allows for the retrieval and storage of approximately 4300 
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reformatted station header records. If additional space (disk) is 
required, the symbolic JCL parameter SP5 may be modified to provide 
extra space. The default assignment of the SP5 parameter is 60 (tracks). 
One 3330 disk track will hold approximately 72 modified station header 
records. The EXEC card shown below would allow 7200 reformatted station 
header records to be retrieved or stored. 

II EXEC HDRETR,SP5=100 

A second JCL parameter for increasing work 
space for the sort is also provided. The parameter SP4 controls the 
number of cylinders used for sorting. The default is 5 which allows for 
the sorting of 12,500 reformatted station header records. Increasing 
SP4 by 1 will increase the capacity of the sort by 2500. Shown below is 
an example showing card setup for executing HDRETR followed by QWTABLES 
and LPLOT: 

Col. 1 

• 
//xxxxxxxx 

Col. 12 

• 
JOB (----) 

/*PROCLIB WRD.PROCLIB 
//STEFl EXEC HDRETR,SP5=100 
//HDR.SYSIN DD * 

• 
• 

Control cards -- (Including x cards for programs A534 and 
W4317) 

• 
• 

I* 
II EXEC QWTABLES 

II EXEC LPLOT 

II 

For this examp·le, the station header data 
will be printed (one site per line) by the QWTABLES procedure. The data 
will also be plotted in accordance with the specifications placed on the 
X cards. Note that the X cards for the listing (QWTABLES) and plotting 
(LPLOT) procedures must be included with the control cards following the 
HDR.SYSIN DD card and following the M card for each retrieval • 
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• III.B.4. Retrieval Application Procedures 

Application procedures supplement the routine retrieval 
procedures described in the previous sections. To employ the applica
tion procedures, first retrieve the data using data and station selection 
cards (as well as the JOB and other control cards). The retrieved data 
can then be consolidated into a table or a visual plot by the use of an 
application procedure. The application procedure cards must be included 
in the same deck which contain~ the retrieval cards, thus enabling the 
computer to process the retrieval and the application procedure as a 
single job. 

There are two application procedures for listing (QWTABLES) 
or plotting (LPLOT) data stored in the Station Header File. Both pro
cedures are executed in conjunction with the cataloged JCL procedure 
called HDRETR. The HDRETR procedure retrieves data from the Station 
Header File and formats the data for input to the two application pro
cedures. The use of the HDRETR JCL procedure is discussed in Sec-
tion III.B.3.b. The use of the application procedure QWTABLES and LPLOT 
are discussed in the following sections • 

• III.B.4.a. Retrieval Application - Formatted Tables 
(QWTABLES) 

An example of printing station header data in a 
formatted table of header data is shown in Figure 10. In order to 
request this table, the user must submit an application control card 
(X card) for program number A534, and place an EXEC card for the cataloged 
JCL procedure QWTABLES in the job stream as shown in the example given 
later in this section. 

An X card must be included with the control 
cards for the station header retrieval. Place the X card between the M 
card (Master Control) and the station selection card(s). The format of 
the application card is given below. 

Col. 1 Enter an X 

Col. 2-5 Enter A534 

Col. 6-78 Blank 

Col .• 79-80 User defined retrieval identifier. Same identifier 
coded on M card. 
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• • • PRJC!SS JArE 0.,31175 

ELEV. 
OFI LA~D 
SURFACE TO·T'L 

() L.~T· L.ONG• DATE SU~F~CE DATUM DEPTH 
::r' I• I• SE~. OF 'REA CFT. QJ"t 
~ STATION ~Uio18Eq TUDE TUDE NO. SITE SAMPLE CS~U~RE ABOVE wE .. L 
rt MILES) MSL) CFTl (I) 
11 

H 394709079103.701 39 4·7 09 079 10 37 01 Gw 00•00•00 .. 3213 131 
H l'%j 394713078593801 39 47 13 078 59 3B 01 G11 00•00•00 -- 2500 100 H 1-1• 39484·70790 13601 39 48 47 079 01 3& Ol Gw 00•00•00 -- 1950 125 O'Q 

s:: 39544607fil00001 39 54 46 079 10 00 01 Glfl 00•00-00 ... 1820 150 t; 3.954540 783!7 3001 39 54 54 078 57 30 01 GW 00•00•00 .... 2150 72 (1) 

~ 
39560207d~63!701 39 56 02 078 46 57 01 GW oo-oo-oo 2040 207 0 .. 

I 39591607ts~·73201 39 59 16 078 47 52 01 G~ oo-oo-oo -- 1565 40 
40000807fi142:701 ~0 00 08 079 14 27 01 GW 00•00•00 ... -- •• 

l'%j 400008079142801 ~0 00 08 079 14 28 01 GW oo-oo-oo ·- 2040 450 0 
t; 400104071J044501 40 01 04 07~ 04 45 01 GW oo-oo-oo -- 2100 120 
m 

400128079082501 40 01 28 2020 275 rt 079 08 25 01 GW ~o-oo-oo -· rt 400258078592201 40 OC! 58 078 59 22 01 GW 00•00•00 -· 2020 158 (I) 
p. 400642078380401 40 oo 42 078 58 Oft. 01 GW oo .. oo-oo -- 1900 267 
~ 4007220 7tH61t40 1 40 07 22 078 48 44 01 GW 00•00•00 ... 2150 430 
~ 4~ 083ts0 79 0 2 5·1 01 40 08 38 079 02 51 01 GW 00•00•00 ... 1825 278 tlj 

I ~ 
tl::oo (1) 395924071J144200 39 SCi 24 079 14 42 00 L.t< oo-oo-oo ... -- ·-01 40032307'il33000 4Ci 03 23 079 13 30 00 Lt< oo-oo-oo -- -- --0 

1-h 39433707~025301 39 43 37 079 02 53 01 SP 00•00•00 -- 223:, -· 
.(/) 3947t.007'il30901 39 47 40 079 13 Oi Q1 SP oo-oo-oo -- 2530 

--rt 40002,.07~011701 40 00 24 079 01 1? 01 SP oo-oo-oo -- 24·10 --~ 
rt 
1-1• 400302079155201 ItO 03 02 079 15 52 01 SP 00•00•00 -- 2510 --0 
~ 40035l07'illl4·3201 40 OJ 51 079 14 32 01 SP 00•00•00 -- 2360 --
::c 400 4•12071J 1 ~250 1 40 04 12 079 15 25 01 SP 00-00•00 -- 2490 --(I) 01600.00 39 so 57 078 47 53 00 sw 00•00•00 9.7 
~ 03039200 40 02 49 078 50 00 00 sw 00•00•00 3.6 2340 --p. 
(1) 
t; 03039700 40 06 18 078 47 55 00 sw '()0•00•00 e.s 
t:l 030J~BUO 40 1~ 15 078 42 19 00 sw 00•00•00 s.1 -- .. 
~ 03077500 39 4~ 27 079 21 50 00 sw 00•00•00 4.36 1310 -· rt 
~ 0307~500 39 43 34 079 02 55 00 sw oo-oo-oo 24 2240 --0307~700 39 4~ 41 079 04 01 00 s~ oo-oo-oo 16 -- --

0307t$800 39 57 26 079 06 11 00 sw 00•00•00 38 -- --03078820 3'9 54 49 079 09 lit 00 SW oo-oo-oo 55 -- -· 03079000 39 Sl 35 079 13 40 00 5~ 00•00•00 392 1665 
03079200 39 47 44 079 19 24 00 sw 00•00•00 430 -- ... 
0307CJ&OO 40 00 32 079 14 0~ 00 sw 00•00•00 38 -- --
03080000 39 4~ 22 079 19 14 00 sw 00•00•00 121 1335 --03061200 39 51 39 079 21 50 00 sw 00•00•00 6.7 -· -· 



An optional list control card (0 card--alpha
betic 0) is provided for controlling the format of the table. This card 
must also be included with the control cards for the station header 
retrieval. Place the 0 card just after the X card. The format of the 
output list control card is given below. 

Col. 1 

Col. 2-6, 7-11, 
12-16, 17-21, 
22-26, 27-31, 
32-36, 37-41, 
42-46, 47-51, 
52-56, 57-61, 
62-66, 67-71, 
72-76 

Col. 57-78 

Col. 79-80 

Enter an 0 (alphabetic) 

Format control parameters; from 1 to 15 para
meters may be entered in the columns speci
fied. The parameters will be listed in the 
table in the same order coded on the 0 card. 

Blank 

*STAID 
*LATLG 
*LOCAL 

STATE 
DISTR 
CNTYC 
SITEC 
GUN IT 
SNAME 
HUN IT 
CTBDA 
AGNCY 
00049 
72000 
72008 

Station Identifier 
Station Locator 
Local Identifier (first 24 
characters of Station Name) 
State Code 
District Code 
County Code 
Site Code 
Geologic Unit 
Station Name 
Hydrologic Unit 
Contributing Drainage Area 
Agency 
Drainage Area 
Datum 
Well Depth 

(*---One of three items marked with an 
asterisk must be the first code in 
the list.) 

User defined retrieval identifier. Same 
identifier coded on M card. 

If an output list control card is not sub
mitted, the default condition will be to print the underlined parameters 
in the order specified in the above list. 
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A sample JCL setup for requesting formatted 
tables would appear as follows: 

Col. 1 Col. 12 

• • 
I lxxxxxxnn JOB 
I*PROCLIB WRD.PROCLIB 
I I EXEC HDRETR 
IIHDR.SYSIN DD * 

Station header retrieval control cards including X card for 
program number A534 

I* 
II EXEC QWTABLES (execute program A534) 
II (end of job) 

{Note: a delimiter statement (I*) is not required after EXEC QWTABLES.) 

• III.B.4.b. Retrieval Application - Line Printer Plots (LPLOT ) 

An example of line printer plots of station 
header data is given in Figures 11 and 12. In order to request these 
plots, the user must submit one or more ·application control cards (X 
card) for program number W4317, and place an EXEC card for the cataloged 
JCL procedure LPLOT in the job stream. 

The application control card(s) for program 
number W4317 must be included with the control cards for the station 
header retrieval. Place the X card(s) between the M card (Master 
Control) and the station selection card(s). The formats of the X card(s) 
for program W4317 are described separately in Section III.C. because of 
the detail involved. A sample JCL setup for requesting line printer 
plots of station header data would appear as follows. 

Col. 1 Col.lZ 

• • 
I lxxxxxxnn JOB (job card) 
I*PROCLIB WRD.PROCLIB 
I I EXEC HDRETR 
IIHDR.SYSIN DD * 

Station header retrieval control cards including X card(s) 
for program number W4317 
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j:)ROGRAM NO·. a : lli43l 7 

() 
::r 

S1' .A·TION HEADER: DATA FO~I SITE P~DTS : ~ 
rt 
CD 
li 

H 
l"%j 

STATION IO. · ~0 ·. l.ATe LON3._ SNI ST. OT. CO. sc G. UNIT PLOtT NO•. STAT ION ~-ME OR LOCAL! ~El.L N)'-f-1~ H (J'(,. 
H c 

ti 394709079103701 394709· 0791037 01 42 42 111 GW 321tPSVl. 1 56 90735{)91~001 
C1> 394713078593801 394713 07S6938 01 1+2 42 111 GW 337POCN 2 100 90835f»94~· 
j--1 3.9484 70 790 13!>0 1 39481+7 0790136 01 42 42 111 GW 321MR3N 3 61 90725f»B01001 
j--1 395446079100001 3951+1+6 07~1000 01 42 42 111 GW 324PSVL 4 53 9074;693)001 
I 395454078573001 395454 0795730 01 42 42 111 GW 321CNI.1G 5 68 908456911001 
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rt 3.95916078~75201 395916 0764752 01 42 42 . 111 GW 34·1CS<L 7 97 90gl)690)00~ 
~ 
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::s 400104079044501 400104 07~0445 01 42 42 111 GW 321MN~G 10 23 80725694)001 

= 400128079082501 400128 0790825 01 42 42 111 GW 321CNI.1G 11 94 80745&80~; 
CD ~00258078592201 400258 07S5922 01 42 42 111 GW 324KN~G 12 44 8093569~)00~ 
~ 400642078580401 1+0061+2 0765804 01 1+2 42 111 GW 324JNSN 13 42 5083 56935! p.. 
CD 400722078484401 400722 0784~44 01 42 42 111 GW 324PSvL 14 34 8082 569331 
ti 400838079025101 400838 0770251 01 42 42 111 GW 324PSVL 15 13 80715&922001 

~ 
I t:::j 3.959240 79144 200 395924 07~1442 00 1+2 42 111 LK 16 LAUREL HILU LAKEt PA. 
~ ~ 400323079133000 400323 07~1330 00 1+2 42 111 Ll( 17 KOOSER LAKEit PA. 00 rt 

~ 394337079025301 394337 07~0253 01 42 42 111 SP 321MCCK 18 9 80725&91~001 

1-h 3.94740079130~01 394740 07~1309 01 1+2 42 111 SP 32~PSVL 19 7 90735&91~002 
0 ~00024079011701 400024 07~0117 01 1+2 42 111 SP 324FROR 20 1 8072)694~0:14 
ti 400302079155201 1+00302 07~1552 01 42 42 111 SP 32:7MCCK 21 8 806256921004 
en ~00351079143201 400351 07;1432 01 42 42 111 SP 327MCCK 22 11 807356921002 
1-'• ~U0412079152501 400412 07~1525 Ol 42 1+2 111 SP 337POCN 23 6 806256921003 rt 
C1> 01b00400 395057 0784753 00 42 42 111 sw 24 SHAFFE~S RJN,· NEAR: F'AIRHO~Et PAe 
""0 03039200 4002~9 0795000 00 1+2 42 111 sw 25 .CLEA~ , ~UN ' ~EAR BUCI<STOriNt PA. 
j--1 03039700 400618 07S4755 00 42 42 111 sw 26 DA~~ · SriADE CR. AT CENTRA .. I C·I TYt PA~ 
0 
rt 03039300 401215 0784218 00 42 42 111 sw 27 CLEA~ StiAD::I CR AT OGLETO~t..it PA. 
en 03077)00 394827 07~2150 00 42 1+2 111 sw 28 YO~Gril~GHE~~ R AT YOUGHilGHE~Y RlYER OA~t ~A4 

03078500 394334 07~0255 00 42 24 111 sw 29 B·IG PI~EY ~UNr NEAR SALIS3URYt )~• 
03078700 394841 07~01+01 00 1+2 42 111 sw 30 ELKLICKi CR~EI< ' AT SJMMIT 14IILLSt PAe 
03078800 395726 07~0~~1 00 42 42 111 sw 31 CO XES CREE II\ I ~R ROCKWOOD t PA • 
03078920 395449 0790~14 00 42 42 111 sw 32 COXES CREEII\1 AT ROC.f(wOOOt PA. 
03079000 39513~ 0791340 00 42 42 111 sw 33 CASSELI.1AN ~ttVER AT MARKL:~ONt ~~. 
03079200 39471+4 17~1~24 00 42 42 111 sw 34 CASSEL~AN ~liVER · AT HARNE)SVILL It PAe 
03079600 400032 J791404 00 42 42 111 sw 35 LAUREL HILLI CRe NR. BAKE~SVILL It PA. 
03080000 394922 )791914 00 42 42 111 sw 36 LAUREL tilL\.1 CREEK AT URSI'-JAt P • 
03081200 395139 07~2150 00 42 42 111 sw 37 ORAKEi ~UN ~EAR CONF'LUENC::tt PAe 
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I* 
II EXEC LPLOT (execute program W4317) 
I I (end of job) 

(Note: a delimiter ·statement (I*) is not required after EXEC LPLOT.) 

• III. B. 5. Output 

Requirements for computer time to complete a retrieval 
and the number of lines of print are given below in Section III.B.7.a. 
Sample printed output from the retrieval and processing of station 
header data can be found in Section III.B.5.b. The user should note on 
the sample printout that an attempt has been made to list each control 
card with abbreviated headings. 

The program messages generated by the retrieval program 
are listed in Section III.B.5.c. 

A description of the machine readable output can be found 
in Figures 8 and 9. This output includes punch cards and the 152-byte 
station header record. Instructions for specifying the type of output 
desired are given in Section III.B.3 • 

• III.B.5.a. Time and Lines of Print 

Each retrieval will require a minimum of 200 
lines of print. If the HDRLIST procedure is executed with printed 
output, allow 8 lines of print for each station listed. The time pro
vided (one minute) on the JCL procedures should allow for the retrieval 
of up to 2000 stations. If additional time is required, code the TIME 
parammeter on the EXEC card as shown below: 

II EXEC HDRLIST,TIME=2 
or 

I I EXEC HDRETR,TIME=2 

• III.B.S.b. Sample Retrievals and Printout 

To illustrate the use of the Station Header 
Retrieval Program and its associated procedures, five sample retrievals 
are given on the following pages. The first two retrievals are quite 
simple while the third and fourth retrievals are more complex. Sample 
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problem five is tied together with the fourth retrieval. Sample output 

has been included for retrievals 3, 4, and 5. 

Sample Retrieval Number 1: 

The object of this retrieval is to list all USGS stations within 
the station identification range 02150000 thru 02250000. The JCL 
and control cards required to complete this problem are given 
below: 

1/xxxxxxxx JOB 
I*PROCLIB WRD.PROCLIB 
II EXEC HDRLIST,AGENCY=USGS 
IIHDR.SYSIN DD * 
M 

s 
I* 
II 

Sample Retrieval Number 2: 

02150000 02250000 

The object of this retrieval is to list all data sorted by site 
type, that are stored in the WATSTORE Station Header File for the 
state of Ohio. The JCL and control cards required to complete this 
problem are given below: 

llxxxxxxxx JOB 
/*PROCLIB WRD.PROCLIB 
II EXEC HDRLIST,AGENCY=ALLAG 
1/HDR.SYSIN DD * 
M 04 (polygon) IP (sort) 
L39 (state code for Ohio) 
V3827000844900 3827000803100 01 
V4157000803100 

I* 
II 

4157000844900 02 

The IP in columns 50-51 of the M card will cause the data to be 
listed by ascending station identification number for each site 

type present. All ES sites will be listed followed by the GW 
sites, etc. The vertices for the polygon were taken from a map. 
An alternate method of defining the polygon that surrounds Ohio 
would have been to request the retrieval program to generate a 
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polygon for Ohio. This can be done by replacing the two V cards 
shown above with a single v card with the term GENERATE in columns 
2-9. The use of this option requires that a L card with the state 
code also be submitted. 

Sample Retrieval Number 3: 

The objective of this retrieval is to list and plot (line printer) 
all USGS Delaware River surface water sites between Port Jervis, 
New York, and Marcus Hook, Pennsylvania. The listing and plotting 
will be done by program W4317 (LPLOT). 

The control cards used to complete this problem are shown on the 
sample output following this problem. A brief explanation of the 
use of these cards is given below. 

1. The retrieval was based on a polygon which enclosed the 
Delaware River from Port Jervis, New York, to Marqus 
Hook, Pennsylvania, (V cards). 

2. The site type (SW) is specified on the A card. 

3. The state codes for Pa. (42), N.Y. (36) and N.J. (34) are 
given on the L card. 

4. The surface water sites that are used for measuring the 
flow of the Delaware contain the river name within the 
station name. The NSEARCH card specified that only those 
sites containing the name DELAWARE R in the station name 
field be made available for retrieval. 

5. The output ~s to be plotted and listed by program W4317 
(LPLOT). 

The sample output follows the explanation of the problem. The grid 
point (X) locates Reading, Pennsylvania. The JCL required to solve 
this problem are listed below. 

//xxxxxxxx JOB 
/*PROCLIB WRD.PROCLIB 
//STEPR EXEC HDRETR,AGENCY=USGS 
//HDR.SYSIN DD * 

control cards for program G745 
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:::>"' 

• ~~TSTORE STATtON HEADER• ~~~E · RETq~E~AL. PR05R•M• IPGM,Nllla7,51 • DUEl D~ L.AST ' REV!SlONI MAR~ 23• 1975, • 

nus VERSION OF· F»ROGRAM• G ·7~s · PROCESSES THE STATION HE~i)ER FIIL.E' T-t~T· INCL.UOES A3ENCY' AND PASSWORD CODES. 

~GENCY CODE, JSGS WAS SUaMITTED TH~DUGH TH::I ~SENC·Y S\'M30L·IC' JCLI ;:,li\~M1ETER 0~ THE' fl(EC CARD. 

~ :ODES SUBMIT TEO TtiROUGH SY 148 OL I C JCL PARAM!IT ERS ON TriE EXEC• CA ~OS : w I L.L. BE TE'tPORAR II.. if OVERR:I DDEN 
rt I~ A Z CARD 'WITH VALID ENT~ilESt IS PL.ACt.O ;»R::CEDING A. STATIO~! SEL.ECTlON CA401e 
CD 
li 

H 
H 
H 

••••* 0 *0 ****** 0 *000****000******* 0 *0 **00** ~E!TRIEVAL.I ~0 • 1 A~R Olt 1975' ooootooooooooooooo~~~oooooooooooootoooooto 

ifATION HEADER DATA HAS BEEN REQJESTED TO 3E WRiTTEN I~!TO AN OU!T~UT F~LE~I~ TH!I FO~MAT LISTfD, BE~o~. 

~w BACKFIL.Et ~ECOROS OUTPull' RECORJS WILL.I BEi SJRii'ED, 

<•· so~rr ol:)rr"s •> 

1 z 3 4 5 6 7 8 
1234567890l2345~7a9ol2J4567B~ol234567890l234a~789olz345~7a9o12345&7s9olz34S67s9o 

i:;d -41 04· p 01 
I 

~ 1 2 3 4 5 6 7 8 
123456789012345678901234567890123456~89012345&769012345~789012345&78i01234567890 
(~4317 TITLJELAWARE RlVER S~ SITES ADJACE"rT TO PAe 

1 2 3 4 5 6 7 8 
1234567d9012345678901234567B~012345678901234i&7~90123456789012345~78~01234567890 
(M4317 PLOT •9999 

1 2 3 4 5 6 7 8 
1234567690l234567S9012345678i0123456789012345~78901234S6789012345~78901234567890 
<•4317 GRID 4020000755500 

l 2 3 4 5 ' 6 7 8 
l2345676901234567890l234567890123456789012345~78901234567~90l234S~78901234567R90 
(M4317 OPTI10l3760. 1 

STATE DISTRICT COUNTY CODES: HVDHOL.JGlC UN~T COJES 
112233~45511223344551112223334445S51lll1l112222222233333333•44444445555555S: 

.13~3642 

GEOLOGIC UNIT CODES SIT::t TYPE AlUIFER 
111111112222222233333333~~44444455555555112233445512345 

~. s~~ 

OPIT 

'46E~RCH 

<• STATION N~ME 2 3 4 
l234567890l2345678901234567S~Ol23456789012345~78 
DELAwARE HO• 

5E~RCH STRIN31 NO. 1 = DEL.A111A~E Q 

M CARD oot 

L CAHD ooo· 

A CARD *** 

N CARD *** 



9 
~ 
~ 
li 

H 
H 
H 

td 
I 

V1 
.s:--

L.A T, t.ONG·, 
OOMMSSOOO~MSS 
~'tl23590743U00 

I.AT, LONG·, 
OOMMSSDD0"'1MSS 

"3940000753000 

----------
L."T• L.ONG, 
OOMMSSOOOM'ttSS 
412J59075.:Jaoo 

L.AT, . LO~G. 
OOMMSSDDDM"SS 
3940000743000 

3-SED ONL.Y O'i1 INFORMATIO ... CW4lLABLE FROM TotE STATION HE.OE~I f"llL.Et 

co 
... 0 
01 

co 
NO 
02 

44 SITES ~ERE SELECTED FOR ~ETRIEVAL ... o. 1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

~ETRIEVAL. PRJCESSlNG ENDED 

• • • 



9 
~ 
rt 
CD 
li 

H 
H 
H 

~ 
I 

V1 
V1 

• • 
~RQG~4MIN0e •: -•317 

STATION' HEADER DAJA 'O~I SITE P~OTS 

s:Jt.T,tONIID., ~o., L.A·T• ~ONS~ SN ST. DT. CO~ SC G. UNIT PL~~ NO~ 

01434000 
01438500 
01439000 
01440090 
01440200 
01443000 
01444500 
01444BOO 
01446500 
01446550 
01446560 
01446700 
01447000 
0'1454 752 
01457500 
01458000 
01458500 
01459000 
01439010 
01461000 
01461500 
Ol4b2000 
01462300 
01452~00 
01453000 
01463480 
01463500 
01464030 
01464560 
01464598 
Ul464~00 
01467030 
01467060 
01467090 
0146·7100 
01467200 
01467300 
01467400 
01474702 
01474703 
01475200 
01476200 
01 1+77050 
01477200 

412220 0744150 00 
411830 07~4750 00 
411312 0745140 00 
410240 ~750142 00 
410042 07S05U9 00 
40~530 0750555 00 
405355 0750440 00 
404944 0750506 00 
404936 0730302 00 
404720 0730569 00 
404629 0731028 00 
404243 0751148 00 
404130 0751215 00 
404120 0751212 00 
403536 0751117 00 
403400 0750555 00 
403140 0750400 00 
402525 0730350 00 
402523 0750342 00 
402425 0750220 00 
402410 0745~50 00 
402150 07~5~55 00 
~01740 0745210 00 
401533 0745049 00 
4014t5 0745010 00 
401364 0744~44 00 
401318 0744~42 00 
401232 0744o04 oo 
400734 Ol44859 00 
400442 0745228 00 
400555 0745158 00 
400157 07~5~46 00 
~00105 07~0216 OD 
395857 0750~29 00 
395809 07SOo41 00 
395711 0750~05 00 
39555~ 0750S11 00 
395256 0751043 00 
395243 0751138 00 
3952~5 07~1211 00 
395042 0751~10 00 
395057 0751943 00 
395012 OJS2200 00 
394801 0752510 00 

36 36 
34 34 
42 34 
42 42 
34 34 
42 34 
34 34 
34 34 
34 34 
42 42 
42 42 
~2 42 
42 42 
42 34 
34 34 
3~ 34 
34 34 
42 34 
34 34 
42 34 
34 34 
34 34 
34 34 
34 34 
4Z 34 
42 34 
34 34 
34 34 
34 34 
34 34 
42 42 
42 42 
34 34 
42 35 
42 42 
42 't2 
42 42 
42 42 
42 34 
42 42 
34 34 
42 42 
42 42 
42 42 

011 s~ 
037 sw 
103 sw 
089 sw 
041 sw 
095 s~ 
041 sw 
041 sw 
041 sw 
095 sw 
0~5 sw 
095 sw 
095 sw 
095 sw 
041 sw 
019 sw 
019 sw 
011 sw 
019 sw 
017 sw 
019 sw 
019 sw 
021 sw 
021 sw 
011 sw 
011 sw 
021 sw 
021 sw 
005 sw 
005 sw 
017 sw 
101 sw 
007 sw 
101 sw 
101 sw 
101 sw 
101 sw 
101 sw 
101 sw 
101 s~ 
015 sw 
045 sw 
045 sw 
045 sw 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4-l 
42 
43 
44 

ST-TION ~~ME OR L.OCAL.t IIEL.L NJ~e 

DE~A~A~E RIVER AT PORT JERVIS• NY 
DEL.AIIJARE R AT MONTAGUE NJ. 
OELA~A~E R AT OING~A~S F~RRY P~. 

• 

DEL.ANA~E RIVER NEA~ EAST STROU)SaURGt PAe 
DELA~A~E R BL.i TOCKS 1 NR DELAw~RE IIAT!Ri .3 •. :al PA 
DELANA~E R AT PORT~AND P~. 
DELA_.A~E R AT DE~AI'IARE NJ. 
DELAI'IA~E R N~ RlCH"10NO P~ . CBEL.~IDE~E NJ) 
DELANA~E R AT BELVIDERE ~U 
D[L.AWA~E . R NR. MARTINS C~EEKt ~A. 
DEL.AI'IARE RIVER AT '1ARTINS! CREE<It PA. 
DEL.AI'IA~E RIVER AT EASTONt P~. 
DELA~A~E RIVER AT. EASTO~, PA. 
DELAfiA~E R BLI LEHIGH R AT EASTJN PA 
DELA~A~E R AT RIEGELSVI~~E NJ 
OELAI'IA~E R AT MIL.FO~D ~J 
DELAI'IAQE R AT FAENCHTO~~ ~J 
DELAI'IA~E R AT POINT PLEAS~NT P~ . 
DELAwA~E R TR A.T BYRAM \IJ. 
DELAWA~E R AT LU ... BERV ILL ~I PA 
0 E LA 1'1 A ~ E R A T S T 0 C K T 0 1-.J N J. 
DE~A~A~E R AT LAMHERTVIL~E NJ. 
DELA~A~E R AT WASHINGTON C~OSSIN3 ~U 
DE~A~A~E R AT SCUDDER FA_LS ~J 
DEI.A~A~E R AT YARDLEY PA 
DEL.4·"~A~E R DIV AT "10RRISvtLLE' :)A 
DELA~A~E R AT TRENTO~ ~J 
OE~A.-JA~E R AT RT 1 BOG AT. TRENTO~ ~U 
DEI.AI'IA~E R AT .rl.ORENCt: NJ. 
DEL.A~ARE R AT BURLINGTO~ NJ. 
DEL.AwA~E RIVER AT BRISTO_~ PAe 
DELA~AqE R AT TORRESOAL.E INTAK~~ P~l.••• P-• 
DELAHA~E R AT PAI.Y~RA ~J 
DE1ANA~E R AT DELAIR NJ 
DEL.ANA~E R AT LEHIGH AVE, PHIL~•• P~. 
DELAt~A~E R AT PHILA• <BE"I FRAN<LIN B~IIOG::D t PAe 
DE~AHA~E RAT WHARTU~ ST, PHILl.t ~~. 
DELA~A~E R AT LEAGUE ISL~NOt P~aLA.t PA. 
DELAt~A~E R BLI SCttiUYLKIL.L R AT =-HILAD::LPHIA P. 
DELA~A~E RIVER AT FORT MIFFLIN• PA. 
DEL.ANARE R AT PAULSdORO "U 
DELAwA~E R AT EDDYSTONE, PA. 
DE~AwA~E RIVER AT CHESTE~~ PA. 
DEL.AWA~E RIVER AT ~ARCUS HOO~~ PA. 
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~ 
~ 

~ 
li 

H 
H 
H 

td 
I 

VI 

" 

• • • 
--------------·~-~--·--· EKPI.,~N~TIO'il OF MAP PLO·T 

-----------------------· 

~4P PI.OTTED BY ALBERS EQU~I. ARE~ . CONIC PR:>\J::CTION. 
·'iORTH IS AT TOP OF PLOT • G~1ID ~OINTS ARE DENOTED av· THE SYI48:>L X. 
LOCATION OF DATA POI~TSt ~E~RESENTED BY •• •t AND O~E~PRI~r SYM30LS C*l LEiTERSte ARE PLPTTED TJ• THE :LOSEsr· L~~ES ANll :OL~~NS~ 
OVERPHINT S'0'1601.S (VAI.Ur=.S A~E LISTED SENElJ-41 PLOT A~D IDE~iTIF ,IE) i AS TO L,INEi NIJMBE~O ARE , ORDERED FROM ;.EF',f Tl• RI3tiT P'iO~tl ZD"4Tli.l.lt 
A~D TOP TO 30TT014 VERTICA.I..Ye 
A •1 DENOTES J)ATA SA~PLIN31 i)QI~T · AT WHICH S=>ECIF1IEO P!.OT VAI.UEI liAS ~OT DETERMINED (PLOTTED ONLIY IF1 RE)UESTEll ON O·:liTIO"<<t :t\~0) • 

SCALE IS 16,000 MILES P::R INC~I OR 1 TO 10137&0. 

VERTICAL PRINTI~G INCREME ... , = 
liORIZONTAI.I ~RINTING INC~E~E~r a 

THE ~IGrtT LIMIT OF PLO·TTE)t )lATA IS 

2.667 

1.600 

141 LES PERl I. I ... E • C •· MARKS B-Y L1INEI NU 14BERS ARE! ONE INCH A :l~RT) 

MII.ES Pf~l COI.U14N. 

4e2 INCHES FROI41 ~EFT 0 0~1 THEI HORIZO ... tTAL SCAl.E! CFOR USE ONr MULTI ::>Lf,.Pil3ED ;)LO;fS) • 



~ 
0 
ft 
t; 

H 
H 
H 

lELA WARE RIVER Sw SITES ADJ-'CENT TO• PAe 
~OCATtON OFI DATA SIT!S SHE~IT ~U-43ERI 1 

.liNE I ~CI-tES .IINEI 
1 1 1 

o----·----l---------z------·--3···-----·•·-·------s---------6------·-·7·····----e---------9--·------o---------~---------~. 
1• 
2 
3 
4 
5· 
6· 
1• 
8 
9 

10 
11 
12 
13-
14· 
15· 
16 
17 
18 
19• 
20 
21 
22 
23 
24 
2s-
26 
27 
28. 
29 
30 
31• 
3Z 
33. 
34 
35' 
36 
37•· 
38 
39 
40 
41 

X 

•4 
+5 

+6 
+7 

91 
• •10 

*8 

+15+16· 
•17 

B 
•· •21 

+1 
•2 

+3 

•22 

c 
•• •41 

+44 

•32 
••33 

••·35 
•37 

+23 
+24· 

• . 8 
•28 

*+29 
+30 

1 1 1 

• 

• 

1 
z. 
]. 

4· 
5' 
6• 
1 
9· 
~· 

10 
11 
1 ;!, 

• . 13. 
14· 
1 ;• 
1 &• 
17' 
19· 

• · 1~· zo 
21 
22. 
23 
24· 

• z~ ~ 

26• 
27 
28· 
2~· 

30 
• . 31 

32i 
33. 
34· 
JS• 
3&· 

•. 37 
J9. 
J~· 

140 
41 

o---~----·1·····-·-·2·------~-3··----·-·4···-·-···5•--···~--6·-----·-·7---~--·-~e-------··9·---·-··-0···-·-···~--------·a~ 

.ll "'E 

.liNE 

OVEHPRINT VALUES 

15 B • 8 
q 

I 'ICHES l.llNEI 

SCAl.E IS U1eOOO '41-.ES ~E~I IN:tot 0" 1 TO· 1013760e 

• • 



• 

• 

• 

~ ~·N ~~ 0 ~~~ - • ~ o~~ ~N 
~ ~-~ -- N NNN ~ ~ ~ ·~~ ~· 

• •co CD • •m • • • u • • 
-D (X) "' .0 0 I") ~ ~ ~ 0 - - N N ~ C"') C"') C"') C"') • 
"' "" &&.1 "" &&.1 w w &&.1 &&.1 w 
z z z :z z z 'Z z z z 
tt t::l t::l t::l t::l t::l t:f t:f t:f t::l 

• • • t • • t t • • 
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I* 
IISTEPL EXEC LPLOT 
I* 
II 

Sample Retrieval Number 4: 

The object of this retrieval is to list those wells that are found 
in Jackson County Mississippi that meet the following criteria. 

a. The wells tap aquifers of the Tertiary system (age 
group) • 

b. The well depths are equal to or greater than 200 feet. 
c. The wells are located in any of Sections 1 thru 12 for 

the township identified as 08S06W. 

Before continuing with the retrieval specifications it is necessary 
to list the format of the local identifiers used by the Mississippi 
District. 

Positions 

1 Map Grid Letter 

2-4 Well numbers within Grid (Minor Sort Field) 

5 Quarter-Quarter Section 

6 Quarter Section 

7-8 Section Number (require 01 thru 12) (Major Sort Field) 

9-11 Township Number (require 08S) 

12-14 Range Number (require 06W) 

The cards used to make the retrieval are shown in the sample output 
following the problem statement. A detailed listing of the re
trieval and output specifications are given below. For each 
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specification, the card(s) used for input of the requirement(s) are 
referenced. 

1. The retrieval will be based on a four-sided polygon that 
encloses Jackson County (V cards). 

2. The state and district code for Mississippi is 28 (L 
card). 

3. The code for Jackson County is 059 (L card). 

4. The site type for wells is GW (A card). 

5. The request for all aquifers belonging to the Tertiary 
system (12) is placed in columns 2 and 3 of the A card. 

6. 

Note that all aquifer codes beginning with a 12 will 
satisfy the aquifer retrieval specification. 

The Township control is given on the NSEARCH card. See 
the local identifier format given above. If the con
tiguous string of characters 08S06W appears anywhere 
within the station name, the site will be a candidate for 
retrieval. 

7. It is desired to further restrict the retrieval to a 
given range of section numbers. The minimum Section 
number (01) is coded in columns 23-24 (Positions 7-8 of 
station name) of the NMIN card. The maximum section 
number (12) is coded in the same location on the NMAX 
card. 

8. The minimum well depth (200 ft) is coded in columns 43-45 
of the E card. 

9. The data is to be printed by program A534 (QWTABLES) 
using the ground-water format (X card). 

10. The data is to be listed by ascending the well number 
(positions 2-4 of Local ID.) within section number (Major 
Sort Field). The sort control is coded in columns 50-57 
of the M card • 

Chapter III B-61 



9 
~ 
rt 
CD 
ti 

H 
H 
H 

txl 
I 
0\ 
N 

- ................. .,,"'•"''' nc:."uc.rc· '"""".:; RET~IIEWAL. PR03RIA14·• CPGM.NO .. G745~ • · OATEI OF L.AST ~EVIS~ONI MA~:. 2lt 1975·. 

HUS VE~SION OFI F>ROGRAM· G7~5 PROCESSES THE STATION HE.rJER FIIL.EI T-t•T INCLUDES AGENCY. AND F>ASSWORD CODES. 

'3ENCY CODE1 AI.I.A3· wAS SUBMITTED TH~OUGH TH::t AGENC¥ SYM30L.ICt JCL.I e>"RAMETERI ON Tl'tE fi(EC· CARD. 

:ODES SUBMIT TEO THROUGH SY ~BJL. I C JCL. PA~AM::fr ERS ON T ~E EXEC• C~ROS : wU.L BE TE"4PJRAR I l.rt' OVERR I DOEN 
IF' A Z CARD wiTH VAI.ID ENT~II::&, IS PI.ACt.O PR::tEOING A. STATIO"I SEL.EC·TION· CARD. 

****************************************** ~ETRIEVAL.l "'0• 1 APR Olt 1975· ****************************************** 

srATION HEAO::R DATA HAS BEEN REQUESTED TO 9E wRITTEN 1"~0 AN OJ~PUT FIIL.E~I" THEI FO~MAT L.lSTED BE~o•. 

4aW BACKFII.Ei ~ECORDS OUTPV~ RECORD& WILLI BE. SJRfEO 

· <•· so~~ oP~"s -> 

1 2 3 4 5 6 7 8 
l23456789012345b789012345678901234S6189012345&789012345~78~012345&78901234567890 
'41 04· W7t2W2.t3 01 

1 2 3 4 5 6 7 8 
1234567890123456789012345~78~0123456789~12343&78~0123456789012345&78~012345678~0 
(A534 3 T ~ 

STATE DISTRICT COUNTY CODES: HYDROLJGIC U"lT CODES 
112233~455ll22334455111222333444655111111J12222222233333333~444~44455555SS5 · 

.28 2 s. '0.59 

GEOI.OGIC UNIT COOES SIT::t TYPE A~UIFER 
111111112222222233333333~44444446555SSS51122334~55123~6 

'l2 Gl/ 

OPIT 

~MIN 

<• STATION ~AME 2 3 4 
12345678~0l23456189012J4567890123456l8~012345&J8· 

01• ' . 

.. liN' STRING • 01 BEGIN~lNG P~SITION WITHIN TrtEI N4ME. FIIELD •• 7 

OPT 

~MAX 

<• STATION NAME 2 3 4 
1234567890123456789012345678~0123456789012345678 

12* 

'4"'X .STRING • 12 BEGINNING PJSITIO~ IIIIITHIN TotE· NAME FIIELD c: 7 

O?IT <• STATION NAME 2 3 4 
1234567890123456789012345678~012345678~012345678 

• • 

M CARD. *** 

L t•RDt *** 

A CARD *** 

N, c•Ro. ••• 

N c•Ro; •••· 

N CARD *** • 
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~ 
rt 
ro 
li 

H 
H 
H 

~ 
I 
0\ 
w 

• • 
~6ElRCH 08506~· 

SEARCH STRIN3• ~0. 1 • 08S06W -----· 
DRAINAGE ~RE~ CONTR18, ~REA WELI.I DEPT ~I D~ .T JM 
~~X•••• MIN•••• MAX •••• MIN•••• MAX••••• ~~~~•••• M~X••••• ~~N~•••• 

~I 200 

I.ATe LONGe 
DOM,.,SSDOO~MSS 

~3010000ti81500 

l.A T, LONG·. 
DDMMSSOD0"1MSS 

i311000089SSOO 

l.ATe l.ONG, 
DOMMSSDOOM'15S 
lllOOOOdtU,OO 

I.A T • l.O~<h 
OOMMSSDDi)M'15S 
3010000S'j5SOO 

311\SED ONl.Y 0~1 INFORMATION· 4.V~lL~9t..EI FROM T"fE STATION HEAOEFtl 'IIL.E• 

-tROOO 28· POSSIBl.E Sl T~l SEl.EC•TIONS WEREI ~EJEC:rEo OJE TOt '411 SSING 

CD 
~0 

01. 

CD 
NO 
02 

• 
E CARD *** 

3" SITES 'ERE SELECTED FOR ~ETRIE~AL.I ~0. 1 

COU...,TV CODES 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

~ETRIEVAL PR~CESSlNG ENOEO 
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• • • 
l» .. lC€:55 J•TE O~.t.)l/75! 

LOC~L 
L.A T•· LONG• ID~NT• DATE 

1•· I• seQ·, I• JF )tl s-
() STATIO"' NJMaER TUD::I TUDE! "10'. F I E~l SA"1PI.E STATEr T ~II CT COU"ITf SITE 
::r 
~ 
rt 302253089321201 30 22 53 0'38 32 12 01 P06781\010BS06~ oo-oo-oo 28 26 05~ 3w CD 30c?2~i089321701 30 22 41 098 32 17 01 P069CA0108506tJ oo-oo-oo 28 29 os~ · 3w fi 

302221083330903 30 2~ 21 038 33 09 03 P072CC0108S06N 00-00•00 28 28 OS~ :;w H 
302~4808~333;)01 30 22 4!:i 098 33 35 01 P073830108506N oo-oo-oo 28 2~ OS~ 3w H 

H 31)223608~315401 30 22 3~ 098 31 !)4 01 Pl42A)0108S06.¥ oo-oo-oo 28 ?.8 05~ 3w 

3022ltj089321701 30 22 us 098 32 1f 01 P147AC010BS06N oo-oo-oo 28 28 OS~ :;w 
30224408~32::>~01 30 22 4~ · 0 3_8 32 bd 01 POo8DA02.08506.¥ oo-oo-oo 28 28 OS~ 3w 
302252U83365501 30 22 52 098 3o 55 01 P094B3020850f>~ oo-oo .. oo 28 !'9 05~ 3w 
30224208~3:,0701 30 22 42 OS8 3:) 07 01 P082 0408506~ oo-oo-oo 28 -:d 05~ 3w 
302149083340b01 30 21 4~ 038 34 oo 01 Pl08 0508506~ oo-oo - oo 28 2 !:i 05~ 3w 

302205089334001 30 22 05 038 33 40 01 P109B30508S06~ oo ... oo-oo 28 28 05~ 3W 
30~20!:>083JJ4003 30 22 05 068 33 40 03 P111B30508S06tl ' o o-.o o-o o 28 28 OS~ :;w 
302~05U8~U:i4004 30 22 05 088 33 40 0~ P112d:30508S06.¥ oo-oo-oo 28 28 05~ 3w 
30220508'3334005 30 22 05 098 33 40 05 Pll3B3050B50614 oo-oo-oo 28 28 05~ 3w 
302l57U8'jJ34~0l 30 '1 57 088 33 4~ 01 Pll5 :30508506.¥ oo .. oo-oo 28 28 OS~ 3w 

302134083330t302 30 21 3ft 098 33 Od 02 Pl23 0508506#1 o o-·o o-o o 28 28 05~ 3w 
t};1 3-02101 08~334 701 30 21 01 098 33 47 01 P130B:OS08S0614 00•00•00 28 28 05~ sw 
I 302U:,60883.3430l 30 20 5~ 098 33 ~J 01 Pl31 COS08S0614 ' oo-oo-oo 28 28 05~ 3W C"t 302042083331801 30 20 42 098 33 ld 01 Pl34 )050850614 oo ... oo-oo 28 29 05~ Gw l. . .n 

30212008~3.30001 30 21 20 098 33 ou 01 Pl45C30508506N oo-oo-oo 28 28 05~ 3w 

302237089340203 30 22 37 098 31+ · 02 03 P077 30708S06fl oo-oo-oo 28 28 05~ 3w 
3u2C:37U83340205 30 2C: 37 098 34· 02 05 P079 010BSObN oo-oo ... oo 28 28 OS~ 3w 
30~13408~3.J0803 30 21 34 038 33 Od 03 Pl24C)0708S06tl oo-oo-oo 28 28 05~ 3W 
3022tt908~332~01 30 22 4~ 098 33 29 01 Pl48 3070850611 oo-oo-oo 28 28 05 ~ · 3w ~ ~ 
30cU'+008333J:j0l 30 20 40 038 33 3~ 01 P132 OSOB506!N oo-oo-oo 28 28 OS~ 3w (1) t1 

rt t-J· 
t1 ::s 

30204708933~!301 30 20 47 098 33 2d 01 Pl3883090BS06..t oo-oo-oo 28 2B 05~ 3w t-J· rt 
CD 0 3ocl0008SJctl=>Ol 30 21 00 098 3ft l:j 01 P291 090850614 oo-oo-oo 28 2B OS~ 3W <: ~ 

30~~2808936~901 30 22 2!:i 098 3b ~9 01 Pl02A30;08506.¥ oo-oo-oo 28 28 OS~ · 3w Pl rt 
f-1 30213408~330901 30 21 3C. 098 33 09 01 P121C)l108S06.¥ uo-oo-oo 28 2B 05 ~ · 3w H1 

30~13408!D30S01 30 21 3ft 098 33 Od 01 Pl22CO:l108S0611 oo-oo-oo 28 28 05i 3w !Z 0 
~ t1 

g.C/l 
CD ~ 
t1 't:l 
.+:--f-1 

(t) 



PRlC£65 Ollf!· 041"'Dll75t 
E~EV. 

OF l.AN)I 
SU=ff'AC~t TOTA~I 

9 DATE 9EO• SURFACE 04TUM DEPTH 
OF' I L=>GIC AREA eFT • OF 

~ STATION NU14BER SAMI)LEt JNIT (SQUARE A30VE WELL1 
rt 1411 L.£5.) 145L.) CF!T) CD 
t; 

H 3022530tt8321201 00•00•00 1213R14F -- 13 300 
H 302241088321701 00•00•00 122140CK -- 14 302 
H 3 02221088330 903. 00•00•00 12l3R14F -- 16 336 

30224808~333501 oo-oo-oo 122140CN -· 7.0 900 
302236088315\01 00•00•00 122;)C3L.i ... 15 650 

3022180b8321701 00•00~00 1213R~F -· 12 29tt 
3022440~8325801 oo-oo-oo 1213R14F ·- 12 292 
3022520t;8365501 oo-oo-oo 12z~csL -- 10 758 
3022420t:H~350701 oo-oo-~o 1213R~F -- 11 304 
30214908d340601 oo-oo-oo 122.,C3L.t ·- 1,0 783 

3022050d833~001 oo-oo~oo 122~csL -- 14 875 
3022050d833tt.003 oo-oo-oo 122140CN -- 14 1600 
3022050t;833ft004 oo-oo-oo 122~CsL -- 14 800 
30220 S08d33 r.·o os oo-oo~oo 121CR~L. .... 13 3t;8 
30215708833'+901 oo-oo-oo 1213R14F -- a.o 316 

0;1 
I 

0\ 30213'+08833()802 oo-oo-oo 122140CN -- 6.0 340 
0\ 

30210108833~·701 oo-oo-oo 121cR~L. -- 3.0 200 
30205bOdd33'+·301 oo-oo-oo l22~C3L. -- 4.0 812 
30204208d33l801 oo-oo-oo 122~C3L -- 11 . 750 
302120088330001 oo-oo-oo 122~csL ·- 10 805 

30223708d340203 oo-oo-oo 122~ocN ·- 3.0 230 
302237088340205 oo-oo-oo 12214o:N 

--
4,0 294 

302134088330803 oo-oo-oo 122~C3L ·- 11 801 
3022490ij8332.90l oo-oo-oo 1213R~F -- 10 350 
302040 OM833 3.90 l oo-oo-oo 12l3R~F .... s.o 357 

30204 70ijdJ3 28 01 00•00•00 122~CGL ·- 10 750 
302100088341501 00•00•00 1213RI4F ... 10 280 
302229088365901 oo-oo-oo 122~ocN -- 10 262 
30213ftOijd330901 oo-oo-oo 122~o:N --· 9,0 340 
3021340~8330901 00•00•00 1213RI4F -- 14 3'+0 

• • • 
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Since the data is to be listed by QWTABLES procedure, the header 
data must first be retrieved and then converted to the QW format. 
The JCL cards necessary to do this and print the tables are shown 
below. 

//xxxxxxxx JOB 
/*PROCLIB WRD.PROCLIB 
//STEFA EXEC HDRETR,AGENCY=ALLAG 
//HDR.SYSIN DD * 

• 

(Retrieval and conversion) 

control cards for program G745 

• 
/* 
I /STEB EXEC QWTABLES 

II 

Sample Retrieval Number 5: 

The listings from the previous problem indicated that 28 possible 
site selections were rejected due to missing county codes. The 
object of program is to list those 28 sites. The -JCL and control 
cards required to do this are listed below • 

//XXXXXXXX JOB 
/*PROCLIB WRD.PROCLIB 
/ /STEPL EXEC HDRLIST ,. OPTION=HINCP, AGENCY=ALLAG 
//HDR.SYSIN DD * 

/* 
II 

• 
control cards used in problem 4 

• 

It is important to note that the same control cards used in problem 4 
are also used in problem 5. The printed output resulting from this 
problem includes a listin9 in the standard station header record 
format, of the 28 sites that do not have a county code stored in 
the WATSTORE Station Header File. A portion of the listing is 
given following this problem. The stations listed are not ground 
water wells as requested by the control cards, but the sites do 
appear within the polygon. The sites are tested for county codes 
prior to the site type test. When a retrieval test fails because 
of a "no value," succeeding tests are omitted . 
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() 
::r 

THIS VERSION OF· ~ROGRAM· G7~5 PROCESSES THE ST'ATION HEA~ER ~II~E · T!oiAT INCLUDES: A3ENCY' AND PASSWORD. CODES, 

~GENCY COD£1 ~1.1.A3 · WAS SUBM 1 TTED TH~OuGH TH=:t ~GENCY SYM301.I C' JCI.I PARA 111E TERI ON TrfE E l(EC CARD, 

~ :ODES SUBMITTED TriROUGt+ SY~B~l.IC JCl. PAHAM:;IrERS ON T1E EXEC' CA~DS: WH.L B£! Tft,tPORARil.rf OVERRIDDEN 
£" IF· A Z CAR.) NlTH VALID· ENT~tiESt IS P~ACt:O ;:.R::CEDING A STATIO\Ji SEI.ECTI0\1 CARD·, 
li 

H 
H 
H 

••••********************** •• ************** ~El'R I EVAI.I '10, l APR Olt 1975' ****************************************** 

S:TATION HEAOC:R DATA HAS i3EEN .REQIJESTEO TO 3£> llllfHTTEN I'liTO AN OJifPUT Fill.£ l'li THEI FO~MAT L.ISTED BE~DW, 

t:d 

lNCOMPl.ETE STA, HDR, RCDS, OUTP1Jif RECORDS Wll.L.I 3£ ! SORTE~ I 

<• SORIT OPIT\15 •> : 

1 2 3 4 5 6 7 8 
l234567890123456789012345b7890123456789U12345~78901234567890123~S678901234567890 
-11 04 p 01 

b 1 2 3 4 5 6 1 8 
00 123456789012345678901234567990123456789~123436~890123436789012345678901234567890 

I(AS34 3 T 1.1 

STATE OISTRICl COUN~Y' CODES: HYDROL.lGlC· UNiT COlES 
ll2233445Sl1223344551112223334~~655111111Ll2222222233333333~4~4444455555S55 
28 29· 0~9 

GEOL.OGlC uNIT CODES SlTEI TYPE A:iiUIFER 
1111111122222222333333334~4~444~555S55~5112233445Sl23~6 

U2. G~ ' 

OPIT 

~SE~RCH 

<•· STATION NAME 2 3 4 
123'+5& 78901 Z3l•S& 7$90123456 ra.~o 123456 78 ~o 12345678· 
oaso&w•· 

SE4RCH STRING• NO, l a : OBSObW 

OPtr 

~MIN 

·-----
<•· ST4TION N~ME • 2 3. 4 
1234567890l23456789012l45678i0123456789012345678 

01* 

"II~ · STRING • 01 BEGINNINij P:>SITION IIIIITHIN TofE NAME FIIEL.O • : 7 ·-
OPIT <• STATION N4M£ 2 3 4 

123456789012345678901234567Bi012345678~012345678 · 

• • 

M CARD **« 

1. CARD *** 

A CARD •••· 

N CARD ***· 

N CARD *** 

N CARD *** 

• 



9 
~ 
rt 
CD 
ti 

H 
H 
H 

t:d 
I 

0'\ 
\0 

• • 

~MAX 12• 

-111\)( STRING • 12 BEGINNING POSITION! _.ITHIN T.'iEi NAME FII,LD at 7 -· 
ORAINAG~ ~RE" CONTI~ ·I~. ~RE~ wELL1 DEPT'il OATJM 
~AX•••• MINe••• ~AX, ••• MIN•••• ~AX••••• ~~~~~•••• MAX••••• ~~~~•••• 

::1 2DO 

I.. AT • LONG·, 
00MMSSDOO\o1MSS 
~3010000881500 

LATe LONGe 
ODMMSSDOO~MSS 
~3110000695500 

LII\T, I.O~c;, 

DOMMSSOOOM ~SS : 
31100008~1~00 

I.AT, LONGe 
OOMMSSODOM_,SS 
3010000895~00 

311\SEO ONL.Y 0~1 INFORMATION A.VAlLA3LE! FROM TotEt STATION HE"OE~ 1 FilLEt 

-tROOO 28· POSSIBLE SlTEI SELEC•TIONS WERE! ACCEPrTEO DJE T:>• "1 llSSING 

co 
~0 
01 

co 
'JO 
02 

E CARD •••· 

28 SITES ~ERE SELECTED FOR ~ETRIE~AL.I "0• 1 

COU'ITV CODES: 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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() 

! 
~ 
11 

H 
H 
H 

= I ..... 
0 

• 

~RO STATIO~ · 'iEADER RECORD i.O:S!TIN3• PROGRAM CPGM·e NO, Gl148) • o•TE O'II.AST REWISION 5Y2217~ 

.liSTING COOES: ~•NOITORY J•TA ~ISSING 
l.AT•I.O~G·SQN I. 

s 
0 
c 
I 
N 

STATE CO:>E 
DISHUCT COOEI 
COuNTY ClOE 
SITE C::>OEI 
STATIO~t ~AME 

~. I.IISTING OF A'IAlL.ASl.E I~PJIT PA~UME'f'!RS TO T'41IS OROGA-141 IS GIVEN BELOW, 

~-l.L. • L.lST 41..1 HEADER RECORlS 

i.II~C • L.lST ON~~ I~COMPL.ETE ~E~DER RECOROS 

~ALL • PUNCH Ai.L HE.OER R~CO~oS: 

~~~~C • PUNCH O~LY INCO~PLETE H!.OERI RECO~OS 

'4UI.L • BYPASS: -.II ST I PUNCH OPE~- Tl ONS: 

INPUT PAAAMETERCSl SPEClF~ED FO~ THI~ EXECJITIO~ •· LALL 

• • 



9 
~ 
g 
11 

H 
H 
H 

~ 
I 

" .... 

• • 
51ATION HEADER RECORD LlSTIPJNCH FOR RETRIEW,LI NUMBER! 1 

STATION STATION LOCATOR 
'LlENCV IOE~ii'IFICATION L~ .T· t.ONG• SE:Il• STATE O~S1RICil' C)U~~V 

CODE .~IJ~BER• I r·JoE I TUDE NU'11e CODE CODE CO·:>E 

YSGS 02 .~·74750 310955 0885~55 00 28 28 ----· ----·----·----·· GEO:.OG I C• -EI.L 
STAT I :>N NAME OR. LOC ~I. wEL.~I NUMBEH UNIT COOEI DEPTH 

:•RTERS C,· AT 3EA~MONTt MISS, 

STATION STATION LOCATOR 
UiENCY IOE~ITIFICATION L~ .T· L.ONG• SE:Il• STATE O~STRICT COU~rry 

COO£ ~UMdER IT JOE ITUOE NU 141e COO£ CODE CO~E 

USGS 02,.·71t850 310747 088611~ 00 28· 28 ----· ----·----·----· GEOI.OGIC• NEI.L 
STATION NAME OR LOC~L. WELLI NUMdEH UNIT CODE! DEPTH 

.liTTLE C, ~R. BEAIJMON·r'i. M·lSSa 

STATION STATION L.OCATOR 
lBENCY IOE~ITIF 1 CAT ION· L.~T· I.ONG• SE~t STATE O~STRIC~ COU~~y 

CODE ~UMBER I TUDE LTUOE NU'41a CODE CODE CODE 

USGS 02~75082 305i00 0~~4,.00 00 28 28 ----· ----·----·----·· GEOI.OG I Ct ~ELL 
STAT 1 ON NAME 0~ LOC ~l. WEI.\.1 NU"18E~ UNIT CODEI DEPTH 

.EAF R. AT M~RRILL~ MISS. 

• 

CON TRIBe 
SITEt CODES H\'OROI,.OGIC· DR~l~AGE D~~INAG~t 

•1 N2. ff3 JNI T COOEi ~REA A~EA 

sw 
AQttl F.ER PI\SSWO~OS l~lrER~Il.l US~I 

TYPE· DATUM UPO ~rr v TOQPJM.ER· 

~UL.L NJLLI 100000001 1????1' 

=· 
CON TRIBe 

SIT!t CODES HYOROl.OCH C OR ·~ .I NllGE D=fll I NAG!:t 
N'l _,2 jJ IJN'IT COO! lREA A~!A 

sw 
AQUIFER PllSSWO~DS . 1 ~lfER~A.I UStl 

TYPE DATUM UPD ~lfV TOQPIJM.E~ 

~UI.L NJLI.I 100000001 .,.,,.,.,, 
C• 

CONTRIB. 
SITE COOES HYDROL.OGIC Dflt~IN~G! OQAINAG!I 

•·1 --~ •3 Jt•UT CODE •RE" A~EA 

sw 
AQUIFER P~SSWO~OS l~lfER~Il;.IIJS!:I 

TYPE DATU~ UPO ~lTV TD~PJM.ER 

~ULL ~JLLI 100000001 'l????'l 
C• 



• III.B.S.c. Program Messages 

This section has been divided into the follow-
ing three subsections. 

• Information Messages 

• Warning Messages 

• Error Messages 

The first subsection lists the information type 
messages that require no action by the user. These messages are not 
numbered as are the warning and error messages. An explanation will be 
given for those messages that are not self explanatory.. The second 
section contains warning messages and an explanation of their meanings. 
In most cases these messages are concerned with missing data from the 
Station Header File. The warning messages are numbered HROOO thru 
HR020. 

The last part of this section discusses the 
program error messages. In most cases the error messages relate to 
errors found in the retrieval control cards. Once an error is found, 
the retrieval program will stop processing the control cards that are 
associated with the last Master Retrieval Control Card (M card) read 
into the computer. An error message will be listed, and the retrieval 
will be bypassed. If there are additional retrieval requests, the 
retrieval program will search for a new M card and will attempt to com
plete the remaining retrievals. 

Error messages are numbered from HR021 thru 
HR999. For each error message that is listed, a brief explanation is 
given followed where necessary by a recommended user response. Many of 
the messages will contain a printed image of the control card which 
contains the error. 

II III.B.S.c. (1) Information Messages 

e WATSTORE STATION HEADER FILE RETRIEVAL PROGRAM (PGM.NO.G745) -
DATA OF LAST REVISION -- date 

e AGENCY CODE agency code WAS SUBMITTED THROUGH THE AGENCY 
SYMBOLIC JCL PARAMETER ON THE EXEC CARD. 
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Explanation: This me:ssage will be listed only when the 
agency code is entered. by coding the AGENCY Symbolic JCL 
parameter on an EXEC card. 

THE PASSWORD password WAS SUBMITTED AS INPUT THROUGH THE 
PASSWORD SYMBOLIC JCL PARAMETER ON THE EXEC CARD. 

Explanation: This me~ssage will be listed only when the 
password is entered by coding the PASSWRD Symbolic JCL 
parameter on an EXEC c:ard. 

e CODES SUBMITTED THROUGH SYMBOLIC JCL PARAMETERS ON THE EXEC 
CARDS WILL BE TEMPORAl~ILY OVERRIDDEN IF A Z CARD WITH VALID 
ENTRIES IS PLACED PRECEDING A STATION SELECTION CARD. 

Explanation: See Section III.B.2.i. 

e A STATION HEADER RECOHD LIST WILL NOT BE GENERATED FOR THE 
RETRIEVAL. 

Explanation: The reorieval specifications do not require that 
the preprocessor search the Station Header File for sites that 
meet the retrieval criteria. The preprocessor has determined 
that the retrieval is data dependent, and that the data re
trieval program will lbe able to search for, and check all 
retrieval specifications. The Station Header File will be 
accessed after the data records have been accepted for 
retrieval. 

e BASED ONLY ON INFORMA'TION AVAILABLE FROM THE STATION HEADER 
FILE, ~ SITES WERE SELECTED FOR RETRIEVAL NO. yyy 

The underlined items (nnn,yyy) will be replaced with numerical 
values. The selection of a site for retrieval indicates that 
all retrieval specifications that are related to the informa
tion stored in a station header record have been satisfied. 
Once retrieved, the station header data is subject to the 
output specifications that are requested by the user. The 
number yyy is set by program G745. If the value of nnn is 
zero (0), there were~ sites that met all of the specifica
tions given on the retrieval control cards. 

Chapter III B-73 



e RETRIEVAL NO. YrJ_ date 

This message identifies the beginning of the retrieval numbered 
yyy where yyy is set by the retrieval program. The word date 
will be replaced with the calendar date when the retrieval was 
completed. 

e STATION HEADER DATA HAS BEEN REQUESTED TO BE WRITTEN INTO AN 
OUTPUT FILE IN THE FORMAT LISTED BELOW. 

Following this message, one of the following messages will be 
printed. 

QW BACKFILE RECORDS -- Results from the execution of the 
HDRETR JCL Procedure. The resulting QW records will be pro
cessed by one or both of the application procedures (LPLOT, 
QWTABLES). 

STATION HEADER RECORDS -- Standard output from the HDRLIST JCL 
Procedure. 

STATION HEADER RECORD LIST -- Program G745 is being run as a 
preprocessor for a data retrieval program. A second message 
may indicate that the retrieval is totally data dependent and 
that the list was not created. 

INCOMPLETE STA. HRD. RCDS. -- Indicates that the HDRLIST JCL 
Procedure is being executed with OPTION=HINCP. See 
Section III.B.3.a.(l). 

STATION HEADER RECORD COUNT -- Indicates that the HDRLIST JCL 
Procedure is being executed with OPTION=COUNT. See 
Section III.B.3.a.(4). 

OUTPUT RECORDS WILL BE SORTED -- A request has been made on 
the M card for sorted output, or the program has determined 
that a sort is necessary to insure that the output records are 
in ascending order by agency code and by station identifier 
within agency. 

• Formatted Card Images of all control cards. Unless the user 
suppresses the printing of retrieval and application control 
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cards (Column 43 M card), all i~~ut cards processed by program 
G745 will be listed. Those cards directly related to station 
header data will be listed beneath specific headings. Other 
cards will be listed under a general heading. 

HROOO 

• III.B.S.c. (2) Warning Messages 

nnn POSSIBLE SITE SELECTIONS WERE disposition DUE TO MISSING 
header item. 

Where: nnn equals thE~ number of sites found to have the 
missing entry. 

disposition For standard retrievals, this term will be 
replaced by the word 1lliJECTED. 
header item -- The station header entry that was found to be 
missing in ~records. It must be noted, that a header entry 
(i.e, county code) will not be checked unless it has been 
specified as a retrie,iral control item. 
user response -- The user may list the header records that 
contain the missing entries by executing the HDRLIST procedure 
with OPTION=HINCP (sete Section III.B.3.a. (1)). When the HINCP 
option is used, the t~erm identified as disposition will be 
replaced with the word ACCEPTED. A sample warning message is 
given below. 

HROOO 20 POSSIBLE SITE SELECTIONS WERE REJECTED DUE TO MISSING 
DRAINAGE AREAS. 

This message indicates that: 

One of the retrieval specifications was a Drainage Area 
Range (E card). For all of those sites that were con
sidered candidat.es for retrieval, 20 stations were re
jected because the header records for those stations did 
not contain a value for drainage area. 

The value of 20 does not reflect those sites that were 
rejected becausel a reported drainage area was outside of 
the requested ramge • 
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HROOl 

HR021 

HR022 

WARNING, IF STA. ID 

STATION RANGE 
LOCATOR, DATA CAN NOT BE RETRIEVED USING 

The user has submitted a station range (S card) with a be
ginning and ending identifier that may define a range that 

includes sites whose station identifier and locator (latitude
longitude) are equal. Because of the file structure, these 

types of sites (Id.=Locator) cannot be retrieved using a sta
tion range retrieval. A polygon (V cards) or a station list 
(D cards) will retrieve those sites that have been identified 
by use of the latitude-longitude locations. 

II III.B.S.c. (3) Error Messages 

CONTROL CARDS FOR RETRIEVAL NO. nn DID NOT INCLUDE EITHER D, 

S, OR V STATION SELECTION CARDS 

User Response -- Enter the appropriate station selection 
cards. Station selection cards are a mandatory entry. 

AN ERROR WAS FOUND IN ATTEMPTING TO RETRIEVE DATA FOR STATION 
Station Identifier AGENCY CODE agency code. 
PLEASE CHECK ID ALIGNMENTS--ERROR MESSAGE - error message 

Where error message will be replaced by one of the following 

statements: 

STATION NOT FOUND -- There currently exists no stat_ion header 
record in the WATSTORE file with an identifier that matches 

the entry printed in the error message. Check the D card for 
alignment errors and if necessary, enter the site in the Sta
tion Header File using the instructions in Section III.A. 

AGENCY CODE MISSING -- An agency code was not submitted by 
either the AGENCY symbolic JCL parameter or by placing the 

code on a Z card that precedes the D station list card. 

STA. ID. MISSING -- Columns 2-16 on the D card were left 
blank. 

If a message other than those three listed above is printed, 

contact the WATSTORE ADP group in Reston, Virginia. 
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HR023 THE FOLLOWING CONTROL FIELDS HAVE BEEN CODED INCORRECTLY . 

Following the above me!ssage, any or all of the i terns listed 
below will be printed. Reference to an authorized list or a 

discussion of the indicated entry are given with parenthesis. 

SITE CODE -- Invalid code listed (Section III.B.2.f.) 

GW SITE CODE MISSING -·- There is a conflict between a requested 
site code (A card) and one or more other retrieval specifica

tions. If one or more~ site codes are requested, and if the 
retrieval specifications also include aquifer codes, aquifer 
types or well depths, then one of the requested site codes 
must be either GW and/or SP. 

SW SITE CODE MISSING, --- A conflict exists between a requested 

site code (A card) and one or more other retrieval specifica

tions. If one or more site codes are requested, and if the 
retrieval specifications include drainage area or contributing 

drainage areas, then ·the requested site codes must include one 

or more of the following three codes: SW, LK, ES. 

STATE CODE Invalid code listed (Appendix B). 

DISTRICT CODE-- Invalid code listed (USGS users only). 

COUNTY CODE-- Invalid code listed (Appendix -C). 

STATE/COUNTY CODE CONFLICT -- County codes have been listed in 

combination with more than one state code. A maximum of one 

state code may be listed if county codes are specified. 

GEOLOGIC UNIT-- Code:d incorrectly (Appendix F). 

AQUIFER TYPE -- Invalid code (Section III.A.4.b.) . . ' 

User Response -- Check entries on the L or A card and correct 

indicated error before reprocessing. 

This error message will be followed by an error message num

bered HR090 which will list the L or A card that contains the 
error . 
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HR060 
HR102 

HR060 -
HR067 

HR070 

HR071 

HR072 

HR075 

The following error messages will all be listed using the 
following format. 

HRnnn HEADER FILE ACCESSING ENDED, COMPLETION MESSAGE - message 
LAST CARD PROCESSED - Card image 

With the exception of error message HR090, the Card image will 
represent the control card that contains the error. 

The value of ~ depends on the message printed. The various 
messages and associated causes are listed below: 

CONV. ERROR - E CARD -- An error occurred in attempting to 
convert an entry to a numeric value. The numeric value 
following the HR indicates the exact entry that was miscoded. 

060 - Maximum Drainage Area 
061 - Minimum Drainage Area 
062 - Maximum Contributing Drainage Area 
063 - Minimum Contributing Drainage Area 
064 - Maximum Well Depth 
065 - Minimum Well Depth 
066 - Maximum Datum 
067 - Minimum Datum 

The numeric values coded in the above control fields must not 
contain embedded blanks or alphabetic characters. 

ERROR IN DATA TYPE FOR SORT -- Contact WATSTORE ADP group in 
Reston, Virginia. 

NO.. SORTFLDS. > 9 Not more than 9 items may be specified as 
a sort control field for any given sort request. 

ALLAG CANNOT BE PROCESSED The generalized agency code ALLAG 
has been used with either a station range (S card) or a station 
list. Except where noted in the instructions (Section III.B.2.j. (2)) 
the use of the ALLAG agency code is restricted to polygon 
retrievals. 

• 
PASSWORD INCORRECT -- The password submitted thru the PASSWRD 
symbOlic JCL parameter contains more than the allotted four 
characters. 
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HR076 

HR077 

HR079 

HR080 

HR082 

HR083 

HR084 

HR086 

HR087 

HR088 

HR089 

HR090 

HR091 

HR092 

HR093 

NO. PARMS > 15 -- More than 15 parameters were specified on an 
Output List Control Card (0 (alphabetic) card). 

NO. AGENCIES .> 5 -- More than 5 agency codes were submitted in 
building an agency code list for a polygon retrieval. 

AGENCY CODE MISSING -·- An agency code was not submitted by 
either the AGENCY s~bolic parameter or by use of the Z card. 

ILLEGAL CARD TYPE Check column 1 for an illegal character. 

CONV. ERROR L CARD -- Error in coding a hydrologic unit code. 

NO. COUNTY CODES ~ 25 -- The number of county codes is limited 
to a maximum of 25 pe:r retrieval. 

N CARD NAME POSITION :ERROR -- Search string must begin in 
column 17. 

ERROR IN M CARD NO. VERT. -- Error .in the number of vertices 
listed in columns 21-22 of the M card. 

ERROR IN VERTEX CARDS. -- Latitude-longitude error, or card 
numbering error in a V card • 

POSITION ERROR ON E CARD -- An entry extended into an area 
reserved for blanks. (Columns 9, 17, 25, 33, 42, 51, 60, 69) 

N CARD OPTION UNDEFINED -- Option coded in columns 2-7 not 
recognized. 

ERROR ON L OR A CARD -- This error message is related to error 
message HR023 which immediately precedes HR090. This message 
will list the L or A card containing the error. 

M CARD MISSING -- No M card was found preceding other control 
cards. 

s CARD OUT OF ORDER -·- When multiple types of station selection 
cards are processed in the same retrieval, the D and/or V 
cards must precede S (Station Range) cards. 

ERROR IN STATION RANGE -- The identifier specified as the 
beginning station idemtifier exceeds the identifier listed as 
the ending station identifier • 
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HR094 

HR095 

HR096 

HR097 

HR098 

HR099 

HRlOO 

HRlOl 

HR102 

NO. SEARCH STRINGS > 5 -- More than 5 N cards requesting a 
string SEARCH have been submitted for a retrieval. 

ILLEGAL OPTION -- An illegal entry was submitted to the 
program thru the use of the OPTION symbolic JCL parameter. 

SORT REQUEST CONFLICT -- More than one sort per retrieval may 
be made only if all sort requests are identical. 

NO. VERTICES < 3 -- At least 3 vertices must be given to 
define a polygon. 

ERROR IN SORT OPTIONS -- An invalid sort code has beeh coded 
in columns 50-65 of the M card. The card image printed 
preceding this message will contain an X printed above the 
suspected illegal character. 

NO STATE CODES GIVEN -- An attempt was made to GENERATE a 
polygon based on state codes or state and county codes. The 
program was unable to form the polygon because no state codes 
were submitted. 

NO LAT-LNG AVAILABLE -- An attempt was made to GENERATE a 
polygon based on state codes or state and county codes. The 
program was unable to form the polygon because latitude
longitude data was not available for a given state or county. 
The state or county will be identified in an error message 
numbered HRlOl (state) or HR102 (county). 

UNABLE TO GENERATE A POLYGON BASED ON STATE CODE -- State 
Code -- Insufficient data is available to generate a polygon 
for the state identified in the error message. User must 
submit a polygon based on actual latitude-longitude verticies. 

UNABLE TO GENERATE A POLYGON BASED ON COUNTY CODE - county 
code FOR STATE state code -- Insufficient data is available to 
generate a polygon for the county identified in the error 
message. User must submit a polygon based on actual latitude
longitude verticies. 
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• III. B. 6. Interface with the~ Daily Values Data Retrieval Program 

In addition to functioning as an independent retrieval 
program for station header data, program number G745 also acts as a 
preprocessor for the Daily Values Retrieval Program (H475). The Daily 
Values Retrieval is discussed in detail in Section IV.B. Mention of the 
subject is made here so that users could be made aware of four important 
points involved in the relationship between Program G745 and the Daily 
Values Retrieval Program. Those users that are interested only in the 
retrieval of station header data need not be concerned with this section • 

• III.B.6.a. Control Cards 

The control cards described in Section III.B.2. 
are also used by the Daily Values Retrieval Procedure to define re
trieval specifications that involve Station Header Data (i.e., county 
code, datum, etc.) • 

• III.B.6.b. Program Messages 

The program messages listed in Section III.B.5.c. 
are included in the printed output of the Daily Values Retrieval Pro
cedure. Program G745 is execute!d as the first step of the Daily Values 
Retrieval, therefore, the preprocessor messages appear first in the 
printed output • 

• III.B.6.c. Passwords 

Station header records are not password pro
tected for retrieval, however, password checking for authorization to 
retrieve Daily Values Data is a function of Program G745. The use of 
passwords to authorize retrieval of Daily Values Data Records is described 
in Section IV.B. When the Pass~~ord-Agency Identification card is processed 
(see Section III.B) the password entries are ignored. The passwords 
retrieved from the Station Headter Records by program G745 will not 
appear in the output. This will not affect the original passwords that 
are stored in the Station Header File • 

• III.B.6.d. Preprocessor JCL 

When utilized as a preprocessor, the Job Control 
Language (JCL) for Program G745 will be included automatically in the 
cataloged JCL procedure for the retrieval of Daily Values data. The 
JCL procedures described herein pertain only to the retrieval of station 
header data • 
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III.C • Map Output from the Line Printer (Program W4317) 

II III.C.l. Introduction 

Computer program number W4317 plots on the line printer 
maps of parameter distribution using data from the WATSTORE Station 
Header File. These map plots (Good, 1964) use Alber's equal area conic 
projections with two standard parallels as the technique for terrestrial 
distribution (Tolber, 1965; U.S. Army, 1956). The program allows plotting 
of maps to any desired scale. Ground-water data can be mapped on the 
basis of geologic formation. The program was written in Fortran IV (G) 
for the IBM 360 and 370 Computer series by Charles 0. Morgan, U.S. 
Geological Survey, Laguna Niguel, California. 

Output includes: (a) a table of Station Header data; 
(b) an explanation of the map plot; and (c) the requested map plot. 
Examples of the output from the computer program are given in Section III.C.4. 

II III.C.2. Input 

Input to computer program W4317 is station header data 
arranged in the format described for the Retrieval program (G745; Sec
tion III.B.). The data are assumed to have been sorted by the retrieval 
program; however, program W4317 has the capability of sorting by geologic 
units. 

The control cards for the map plot program must be sub
mitted with the Station Header Retrieval Program (G745) control cards 
which are outlined in detail in Section III.B. The retrieval program 
(G745) will select the data upon which program W4317 is to operate. 

II III.C.2.a. Control Cards 

At least one of the program control cards 
listed below must be submitted in order to execute program W4317. Each 
card will result in a specific type of output as explained in the 
following discussion. 

Title Card 

Plot Card 

Option Card 
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Grid Card 
Geologic Unit Card 

The control cards for program W4317 are identified 
by an X in column 1 and W4317 in columns 2-6. The control cards are 
placed immediately following the Master Retrieval Control Card (M Card), 
(See Section III.B.2). The control cards for program W4317 may be 
arranged in any desired order. Each of the cards will result in a 
specific type of output as is explained in the following discuss~ons. 
Included in these discussions are the default conditions that will 
result from the absence of a user request. 

II III.C.2.a.(l) Title Card 

The card is used to identify data to be 
plotted in map form (input data). As shown in Figure 1, the title may 
be very general, such as "SAMPLING SITES ON STREAMS IN SOUTHERN CALIFORNIA." 
Another title could be a specific township, range, section of a partic-
ular valley or river drainage basin. The title should, however, describe 
the input data obtained by retrieval program G745. The use of the TITL 
card is limited to one per retrieval. 

If the TITL card is not submitted, the 
title, INPUT DATA NOT IDENTIFIED, will be printed on the output sheet. 

The format of the title card: 

STREAMS IN SOUTHERN CALIFORNIA 

00000000 0 0 0000 0000 0000 0 00000000000000000000000000000000000 
I 2 3 4 5 6 7 8 U 10 11 I 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3L 33 34 JS 3G 37 33 JHn 41 42 43 44 45 46 47 48 49 50 51 52 53 54"55 56 57 58 59 60 61 62 63 64 65 66 67 68 6~ 70 n 72 73 74 75 76 n 78 79 80 

1111 11111111 11111111111111111111 1111111111111111 1111111 11111111111111111111 

22222222 222 2222 22222 2222 22222222222222222222222222222222222222 

3333 333333 3333333 333333333333 33333 3 333333333333333333333333333 

44444444 44 44444444444444444444 4444444 444444444444444444444444444444444444 

5 5555555555555555 55555 55555555 55555 555555 5 55555555 5555555555555555555555 

6666666666666 66666666666 666666666666666666666666 

t777 11717 717 777 777777777777777777777777777777777777777777777777777777777777 

s 8888888888888888888888888888888888888888888 8888888888888888888888888888888888 

9999999 9999999 9999 999999999 99999 99999999 99999 99 9 999999999999999999999 
345E~~:nanM~ffi17~~w~nnN~~nn~w~~n~~RDRDw~aa~~~~~~~~~~~MMU~~w~~~64~~~~~~nnn~mren~~w 

FIGURE 1. TITLE CARD 
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Col. 1 

• 
X 

Col. 2-6 

• 
W4317 

Col. 9-12 

• 
TITL 

• III.C.2.a. (2) Plot Card 

Col. 13-78 

• 
titlexxxxxxxx 

This card is used to specify parameters to 
be plotted. The available parameters are: 

• Site location (-9999) -- latitude-longitude 

• Drainage area at site location (00049) 

• Datum value at site location (72000) 

• Well depth value at site location (72008) 

One or more of these parameters may be 
specified. One map will be printed for each parameter requested. A 
maximum of four fields are provided on the Plot Card for requesting 

parameters. If only one parameter is to be plotted, then code the para

meter code in columns 16-20 leaving the remaining entries blank. If a 

plot of two parameters is requested, then the second parameter code 

should be coded in columns 21-25, etc. If the PLOT card is not sub
mitted, the default condition will be to plot the site locacions (-9999). 

11"4317 PLO f-999'= 0004~17200( 

0 0 0 0 0 ( 0 0 0 0 0 ( 0 0 0 0 0 0 ( 0 0 00000000000000000000000000000000000000000000000000 
12 3 4 56 7 ~ 10 11 1 13111 16171R192 112223242 25 272819 3 3132 33 34 35 36 3138 ~~ 40 4142 4344 414S 41 48 49 50 51 5153 54 55 55 57 58 59&0 61 62 63 64 65 66 67 68 €9 Je 11 n n 14 75 /G 11 78 79 so 

111 111 111 11 11111 11111 11111 11111111111111111111111111111111111111111111111111 

222222 2 2 2 2 2 2 2 2 2 2 2222;2 2 2 2 2222222222222222222222222222222222222222222£222222 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 J 3 3 3 3 3 33333333333333333333333333333333333333333333333333 

l 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44444444444444444444444444444444444444444444444444 

'555555 5 5 5 55 5 5 5 5 5 5 5 5 5 5 5 5 5 5 55 55555555555555555555555555555555555555555555555 5 55 

6 6 6 6 6 6 S E 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6666666666666666666666666666666666GG66G66666666E66 

I 
77 7 7 7 77 7 7 77 77 7 77 77 7 7777 77777777777777777777777777777777777777777777777777 

I U88888 8 8 8 8 8 8 E 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88888888888888888888888888888888888888388888888888 
I 

~9999~ 9g9999 9 9 g 9 9 9 9 9 9 9 9 9 9 99999999999999999999999999999999999999999999999999 
13 4 56 ,~ ~11 13141 1617181920 112223242 262728293 ~~DMU~D~~~~UG«O~O~~~~U~~a~D~~W~NnM~~~~~ronn73MD~77HRW 

-- I ./ 

FIGURE 2. PLOT CARD 
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The format of the Plot Card is: 

Col. 1 Col. 2-6 Col. 9-12 Col. 16-20 

• • • • 
X W4317 PLOT parameter 

Col. 21-25 Col. 26-30 Col. 31-35 

• • • 
parameter parameter parameter 

• III.C.2.a.(3) Option Card 

Four of the program default conditions may 
be changed by ~he Option Card. (1) The scale of the map plot may be 
changed from 3 miles per inch to one of the Input Values given in Table 1 
or a value of the user's choice. (2) A listing of parameter values may 
be requested. (3) Also, data sites may be plotted on the· map regardless 
of whether data for the requested parameters are available for them. 
(4) Overprint values beneath the map plot, which are usually listed, may 
be deleted. An overprint value is defined as where more .than one value 
falls at the same print position. Also included as a overprint value 
is a single data location where there is not room on the map for the 
number value (i.e., well depth) to be printed to the right side of the 
location position. 

;~431( r,JPTt 500000. 

1 100000000 0 00 OOOOOOOOOOOOOOOU J OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
I 2 J 4 5 6 1 8 D 10111 13141516111819 2( 21222324 2526 21282930 31313Jl43536' ll 383940 4142 4344454641484950515253545556 57585960 616263646566.616869101112 7374 75 ;G 17181980 

1111 1111111111111111111 1111 111111,11111111111111111111111111111111111111111111 

22222222222L22222222222222222222222222222122222222222222222222222222222222222222 

333 333333 3333333 333333333333333333333333333333333333333333333333333333333333 

4k 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44 4 44 4 44 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

515 55 55 55 55 55 5 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 

6 666666 66E66666666666666666666666666666666666666666666666666666666666666666666 

11 777 777 7777777777777777777777777777777777777777777777777777777777777777777777 

SS88888888888888888 888888888888888888888888888888888888888888888888888888888888 

9~99999~999 99999999999999999999999999999999999999999999999999999999999999999999 
1 3 4 5 6 ~ ~11 13 14 15 16 11 18 19 2 21 22 23 24 25 26 21 28 29 30 31 32 33 34 35 36 37 38 39 40 41 41 4344 4546 474149 so 51 52 53 54 ss ss s1 sa 596C s 1 62 63 64 65 6& 6768 6970 n 12 73 74 7576 777879 so ..) 

FIGURE 3.. OPTION CARD 
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for example only): 

Col. 1 Col. 2-6 

• • 
X W4317 

Column 12: 

Col. 13-20 

Col. 25 

Col. 30 

Col. 35 

are left blank. 

The format is as follows (values shown are 

Col. 9-12 Col. 13-20 Col. 25 Col. 30 Col. 

• • • • • 
OPT! 63360. 1 1 1 

The following will explain entries after 

Control for changing scale of map (default is 1 to 
190080 o~ 3 miles per inch). Punch the desired 
scale in columns 13-20. See Table 1 for common 
scales (note that any scale value can be used) • The 
decimal point must be punched. The example scale 
(63360) ~iven in the format shown above, represents 
a scale of 1 mile per inch. 

Punch a l if it is desired to produce the listing of 
the parameter values (00049, 72000, 72008) requested 
on the Plot Card. A separate listing will list 
pertinen~ site location data • 

I 

Punch a 1 if it is desired to have all sites plotted 
whether there is data for the requested parameters. 
(Default, is to delete such sites from the Plot). At 
those si'tes where no data was available, a -1 will 
be printed on the map. 

Punch a 1 in Column 35 if it is desired to delete 
overprint values beneath the map plot. 

Default will occur for those entries that 

• I I I • C . 2 • a • ( 4) Grid Card 

The Grid Card allows input of grid reference 
points for use in positioning the map plot. The reference points may be 
quad corners, township corners, the trace of a stream, or any other 
geographic detail. These grid points are shown on the plot as an X. 
(Default is for the program to determine the outer boundaries of the 
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Miles 

Input Per 
Values Inch 

24000. .37879 
30000. .47349 
31680. .50000 
42240. .66666 
45000. .71023 
62500. .98642 
63360. 1.00000 
84480. 1.33333 
90000. 1.42046 
95040. 1.50000 

125000. 1.97285 
126720. 2.00000 
187500. 2.95926 
190080. 3.00000 
250000. 3.94570 • 253440. 4.00000 
316800. 5.00000 
380160. 6.00000 
500000. 7.89141 
506880. 8.00000 

1000000. 15.78282 
1013760. 16.00000 

TABLE 1. COMMON MAP SCALES 

• 
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data coordinates and plot an X at the northeast, northwest, southwest, 
and southeast corners). The program can handle a maximum of 200 grid 
points. Four l -atitude-longitude points per card may be entered. For 
longitude degrees having less than three digits, enter a zero in the 
first position: 3245220144000. Latitude must be six numbers (ddmmss) 
and longitude seven (dddmmss -- d=degree, m=minute, s=second). 

XW4317 GRID 3245001144000 3500001144500 3710001173000 3230001171000 

00000000000000000 0000 0 0 0 0 00000 00000 0 0 0 0 0 0 0 0 0 00 0 0 0000000 
I 2 3 t 5 6 1 I I 10 II 12 13 14 IS 16 11 II 19 20 21 22 13 14 15 11 21 18 19 30 l l 31 33 34 35 31 31 38 39 40 41 42 4l 44 45 & 41 41 4! 5I 51 52 53 54 55 5& 51 58 ~~ &0 &I &1 63 14 65 61 61 II 69 1! 11 11 13 4 15 16 1l 11 1! 81 

1111 1111111111111111 1111111111111 111111111 111 1111111111111 1 1111111111 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 22 2 22 2 2 2 2 2 2 

333 33333333333 33333333333333 33333333333333 33333333 33 ,333 3 33333333333333333 

44 44444444 44444 44444 4444444444444 4444444444444444444444444444444444444444 

555555555555555555 555555555555 55555555 555555555555555555555555555555555555555 

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 16 6 6 6 6 6 6 6 6 6 _6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

1171 11 1111111717111111717111111717171111111 111711 17171111111111 77777771777 

8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 3 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

999999999 999999999999999999999999999999999999999999999999999999999999999999999 
I 2 3 4 56 l 8 91!111!13141516111BI91D!I1223!42526212B293B31323331l5363lJ83948414!4J44454G411i495CSIS2 lJS4 555&SI5B59606162 63646S66i1616918111213l4151illi819RD 

NECC-5081 

Col. 1 

• 
X 

FIGURE 4. GRID CARD 

The card is coded as follows: 

Col. 2-6 Col. 9-12 

• • 
W4317 GRID 

Col. 46-58 

• 
latitudelongitude 

Col. 16-28 

• 
latitudelongitude 

Col. 61-73 

• 
latitudelongitude 

II III.C.2.a. (5) Geologic Unit Card 

Col. 31-43 

• 
latitudelongitude 

The Geologic Unit Card is required only 
for plotting ground water data sites. It allows the plotting of data 
for specific geologic units. A set of maps is obtained for each geologic 
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unit. The number in the set is governed by the number of parameters re
quested (PLOT CARD). The program allows for a maximum of 36 geologic 
units. 

~ J431 7 ~QIJI ~ t tAL VL ~ttRVCL· ~20TRTR 20MOCN 

I I 0 0 0 0 0 0 0 0 000000000 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 00 . 0000 00000000000000000000000 
I 2 3 4 56 7 8 9101112 ) 1415161718192 12223242526 27 82930 31323334353637 83040 4142 43 44 45 46 47 8495( 1 5!53545556 57 ss 5960 61626364656&67686~70 1112 n 74 75 76 n 7879 so 

1111 111 111 11111111 111 111 1111 111 111111 111 111111 11111111111111111111111 

222222 2 2 2 2 2 2 22222222 2222222 ~ 2 2 2222222 ~ 2 2 2 2 2 2 2 2 72 2 2 2 2 2 2 2 2 22 22 222 2 2 222 22 22 2 22 2 2 2 

3 3 3 3 3 3 3 3 3 3 3 33333333 3 3 3 3 3 P33 3 3 3 3 3 3 3 3 3 3 3 3 3 J 3 3 3 3 3 3 3 333333333333333333333333 

4~ 444 4 4 4 4 4~4444444 .. 444444 4 4 4444444 ~ 4 4 ~444444 4 4 444 444 44444444444444444444444 

555555 55 55 55 55555555 55 55 5 5 a 55 55 5 5 55 ~ 5 5 ~555555 ~ 55 555555 55555555555555555555555 

6 6 6 6 6 6 6 6 6 6 6 ~ 66666666 6666666 b 6 6 ~666666 ~66 ~666666 ~ 6 6 6 6 6 6 66 6 6 66 6 6 6 6 666 6 6 6 6 6 66 6 66 66 

7777 71 7777 ~7171117 11177777 777 7777777 777 7771777 ~ 7 7 7777777 77777777777777777777777 

388888 8 8 8 8 8 P888888 ~888888 8 8 8 8888888 ~ 8 8 8888888 H8 8888888 83888888888888888888888 

999999 9 9 9 9 9 ~9999999 p99999 9 9 9 ~99 999 9 9 9 9 9 9 9 9 ~ 9 9 ~999999 99999999999999999999999 
12 3 4 56 

~ ~112 
314151617181920 1222324252627 82930 131333053637 tJa3940 1414344454647 f-495( 152535455565 ~ 5960 61&2 63146566&7&1&1 101112 73 74 75 76 n 78 798o 

1 

FIGURE 5. GEOLOGIC UNIT CARD 

The format ·of the Geologic Unit Card is 
shown below. Geologic unit codes shown below are for example only. 

Col. 1 

• 
X 

Col. 2-6 Col. 9-12 

• • 
W4317 AQUI 

Col. 51-58 

• 
300PLZC 

Col. 21-28 

• 
310JSVL 

Col. 61-68 

• 
121SLLK 

Col. 31-38 

• 
313GDLP 

Col. 71-78 

• 
122YKFK 

Col. 41-48 

• 
221MRSN 

Geologic Unit codes are listed in Appendix F . 

• III.C.2.b. Restrictions 

• The program is limited to a maximum of 10,000 plotting points. 
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• 

• The program is limited to a maximum of 5, 000 overprint values 
on the map. 

• A maximum of 36 geologic unit sorts are available with the 
program. 

• A maximum of 200 gri<d points can be entered to outline bound
aries or denote geog~aphic features on the plot. The grid 
points are included in the 10,000 maximum plot points. 

• Exercise care in selecting a scale for the plot. A scale too 
small will print endless reams of output, while a scale too 
large will condense the plot into nothing but overprint values. 
Also, the smaller the scale of the plot, the more computer 
time is required for execution. 

• The program will attempt to plot any latitude-longitude 
coordinate entered from the data file or as a grid point. Be 
sure that these cooi:~dinates fall in the range of the map plot. 
A polygon retrieval (Section III.B.) will insure that all 
sites required are contained with predefined bounds . 

• III.C.2.c. Execution Time 

Execution time on the 370/155 is approximately 
17 seconds for four different maps of parameters from 100 stations in a 
one township area at a scale of 1/63360. The time to complete the job 
will increase as the number of miles per inch is decreased . 

• III.C.2.d. Lines of Print 

1. The table identifying input from the Station Header File 
requires four lines per site. The grid points require three 
lines each. 

2. Messages for identifying geologic unit and null data for a 
requested plot requires a separate sheet of paper. 

3. The explanation of the map plot requires one sheet of paper. 

4. The lines of print required for the map plot depends on the 
size of the area and the scale requested • 
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II III.C.3. Cataloged JCL Procedure LPLOT 

A cataloged procedure is available in the WATSTORE library 
to plot on the line printer maps of parameters (Station location, drainage 
area, well depth, datum) from the Station Header File. The procedure 
includes program W4317 only. The procedure name is LPLOT and may be 
executed using the following cards: 

Col. 1 

• 
lljobnumber 
I*PROCLIB 
II EXEC 
IIHDR.SYSIN 

Col. 12 

• 
JOB (accntnumber,W4317,3,3,,,,,0), 
WRD.PROCLIB 

HDRETR 
DD * 
• 
• 

Retrieval cards for program G745 
including X cards for program W4317 

I* 
II 
II 

EXEC 

• 
LPLOT 

Procedure LPLOT must be executed foll~wing the retrieval 
procedure HDRETR. All retrieval options are specified on the input 
cards for program G745. To execute LPLOT, at least one X card for 
program W4317 must be included with the card input (X card(s) immediately 
follow the Master Control Card) . Note the five commas and the number 
zero following the line count on the JOB card. This allows for sup
pression of the automatic page ejection, thus permitting the plot to be 
printed over the page perforations. If the TIME and REGION specified in 
the procedure are not sufficient for a particular retrieval, then these 
parameters can be changed by coding the EXEC card as follows: 

II EXEC LPLOT,TIME.LTLG=zz,REGION.LTLG=xxx 

The REGION size should not vary significantly. The TIME 
coded in the procedure (2 minutes) is sufficient to plot approximately 
40 maps. 
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• III.C.4. Output 

III.C.4.a. Program Messages 

1. The following printed message identifies the program, indicates 
when it was most recently revised, and gives the date on which 
program is run. 

MAP PLOT PROGRAM (W4317)--REVISED APRIL 1974 

DATE PROCESSED--(month/day/year) 

2. Each new segment of output is identified by the title sub

mitted on the TITL card or by the default title. 

3. The table of site header data has the following title: 

STATION HEADER DATA FOR SITE PLOTS 

This table contains the following information for each site 
for which data are plotted. 

a. Station Identification Number 

b. Latitude-Longitude-Sequence Number 

c. State Code (FIPS) 

d. District or USGS Project Code 

e. County Code 

f. Site Code (SW, GW, Etc.) 

g. Geologic Unit, if reported. 

h. Plot Number -- This value is used in the site plot. 

i. Station Name or Local Well No. 

4. The table or the plotted values has the following heading: 

TABLE OF SITE IDENTIFICATIONS, LATITUDE-LONGITUDE CCORDINATES, 
AND SELECTED VALUES FOR MAP PLOTS. 

SITE IDENTIFICATION LATITUDE-LONGITUDE PARAMETER CODES 

(CODE) (CODE) (ETC.) 
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This table lists the requested data (-1.0 means no value) and 
identifies these data as to site identification, and latitude
longitude. 

5. Grid points are identified on the table in the following ways: 

a. **GRID POINT (for coordinates entered on the GRID control 
cards) 

b. **COMPUTED GRID POINT (for coordinates computed within 
the program) 

6. Map plots for individual geologic units are identified by the 
following: 

AQUIFER CODE = (code) 

7. When no data are available for a parameter, the following 
message is written: 

NO DATA AVAILABLE FOR PARAMETER (code) 

AREA SPECIFIED FOR MAP (title) 

8. When no data are available for a parameter sorted by geologic 
unit, the following message is written: 

NO DATA AVAILABLE FOR THE ABOVE AQUIFER FOR PARAMETERS (code) 

AREA SPECIFIED FOR MAP (title) 

9. The following explanation is printed on the page preceding 
each map: 

MAP PLOTTED BY ALBERS EQUAL AREA CONIC PROJECTION. NORTH IS 
AT TOP OF PLOT. GRID POINTS ARE DENOTED BY THE SYMBOL X. 

LOCATIONS OF DATA POINT, REPRESENTED BY +, -, AND OVERPRINT 
SYMBOLS (*,letters), IS PLOTTED TO THE CLOSEST LINE AND 
COLUMN. 
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OVERPRINT SYMBOLS (VALUES ARE LISTED BENEATH PLOT AND IDENTIFIED 
AS TO LINE NUMBER) ARE ORDERED FROM LEFT TO RIGHT HORIZONTALLY 
AND TOP TO BOTTOM VERTICALLY. 

A -1 DENOTES DATA SAMPLING POINT AT WHICH SPECIFIED PLOT VALUE 
WAS NOT DETERMINED (PLOTTED ONLY IF REQUESTED ON OPTION CARD). 

SCALE IS (number) MILES PER INCH OR 1 TO (number). 

VERTICAL PRINTING INCREMENT = (number) MILES PER COLUMN. 

THE RIGHT LIMIT OF PLOTTED DATA IS (number) INCHES FROM LEFT 
ON THE HORIZONTAL SCALE (FOR USE ON MULTIPLE-PAGES PLOTS). 

10. At the top of the map is printed the title and the fo~lowing: 

a. For plotted parameters 

IDENTIFICATION CODE OF PLOTTED PARAMETER=(code) 

SHEET NUMBER= (number) 

b. For a plot of data site locations --

LOCATION OF DATA SIZES 

SHEET NUMBER= (number) 

c. If some of plotted values are below 10 units, the fol
lowing message will be printed: 

VALUES ON PLOT ARE TIMES (multiplier) TO INCLUDE VALUES 
BELOW 10 THAT HAVE DECIMALti 

d. The top (north) and bottom (south) of the plot are divided 
into 12 one-inch units. 

The sides of the plot {east and west) are identified by 
line numbers (for ease in denoting overprint values) and 
inch marks denoted by ticks. 

e. The scale is given below the map plot as follows: 

SCALE IS (number) MILES PER INCH OR 1 TO (number) 
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11. If overprint values are on the map plot, they will be below 
the printout. They are identified by the heading: 

OVERPRINT VALUES 

Beneath the heading are the overprinted values identified as 
to line number and overprint character. If grid points 
happened to be included in the overprint value table, the 
following message is printed. 

***THE -1000000 VALUE(s) ARE FOR GRID POINTS 

If the option for deleting the listing of overprint values is 
used, the following message will be printed: 

***OVERPRINT VALUES DELETED AS REQUESTED-----

12. When the width of a map plot exceeds the width of the printer 
paper (about 11.5 inches), the program will print a second 
sheet, third sheet, etc., each to be positioned to the right 
of the preceding one, until the eastern-most data point is 
plotted. The zero (0) horizontal position of each added sheet 
will overlay the right limit of the immediately preceding 
sheet: e.g., sheet one on left may have "RIGHT LIMIT OF 
PLOTTED DATA IS 11.5 INCHES", (See Item 9) therefore, the zero 
of sheet two, on right, overlies sheet one at the 11.5 inch 
position. In many cases the length of the maps will exceed 
one sheet. The user should request suppression of the auto
matic page ejection so as to permit the plot to be printed 
over the page perforations (See Section III.C.3.) • 

• III.C.4.b. Sample Output 

Given below is the JCL and program control 
cards for a sample job that requests the use of program W4317 (LPLOT). 
The X cards request three line printer plots; by site location (-9999); 
datum plotted at the site location (72000) ; and well depth plotted at 
the site location (72008) • 
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Col. 1 

• 
IIVG423320 
I I CLASS=B 
I*PROCLIB 

II EXEC HDRETR 
IIHDR.SYSIN 
M 
XW4317 
XW4317 
XW4317 
XW4317 GRID 
A 
NSEARCH 
NMIN 
NMAX 
V3351371161802 
V3346201162418 

I* 
II EXEC LPLOT 

II 

Col. 12 

• 
JOB (400000000,W4317,2,3,,,,,0) ,'M.MARRS', 

WRD.PROCLIB 

DD * 
04 W9,3 

TITLCOACHELLA VALLEY--T.4S.,R.6E. 
OPTI 63360. 1 
PLOT -99997200072008 
3351371141802 3351371162418 3346221161801 

GWSP 

00450006E* 
05* 
34* 

3351371162418 
3346221161801 

The computer printout produced by this 11 job 11 is 
shown on the following pages. Only the site location and datum plots 
are shown in the sample output . 

Chapter III C-19 



• 
PROGRAM NO. • · W4317 

STATION HEADER DATA FOR SITE PLOTS 

STATION ID, NO. LAT. LONG. SN sr. or. co. sc Ge UNIT PLOT NOe STATION NAME OR LOCAL WEll NO._ 

3J51 01116230701 l35101 1162307 01 06 06 065 GW 1 004S006E05M01S 
335017116224501 335017 1162245' 01 Ob 06 065 GW 2 004S006E08L01S 
334942116194401 334942 1161944 01 06 06 065 GW 3 004S006E14C01S 
334901116222301 334901 1162223 01 06 06 065 GW 4 004S006El7R01S 
335017116234501 335017 1162345 01 06 06 065 GW 5 004S006El8K01S 
334910116233401 334910 1162334 01 06 06 065 GW 6 0045006E18Q02S 
334857116234801 334857 1162348 01 06 06 065 GW 7 0045006E19COlS 
334831116232901 334831 1162329 01 06 06 065 GW 8 004S006E19J02S 
334847116222801 334847 1162228 01 06 06 065 GW 9 004S006E20A01S 
334836116225001 334836 1162250 01 06 06 065 GW 10 004S006E20f01S 
334821116225201 334821 1162252 01 06 06 065 GW 11 004S006E20L01S 
33480411·621180 1 334804 1162118 01 06 06 065 GW 12 0045006E25COiS 
334728116210601 334728 1162106 01 06 06 065 GW 13 0045006E27N01S 
3J4754ll62ll701 334754 1162117 01 06 06 065 GW 14 004S006E28A01S 
334753116221201 334753 1162212 01 06 06 065 GW 15 004S006E28E01S 
334 743116211301 334743 1162113 01 06 06 065 GW 16 004SOQ6E28H01S 
334 741116213601 334741 1162136 01 06 06 065 GW 17 0045006E28K01S 
334804116221301 334804 1162213 01 06 06 065 GW 18 004S006E29A01S 
3J4751116231201 334751 1162312 01 06 06 065 GW 19 0045006E29E01S 
334713116204901 334713 1162049 01 06 06 065 GW 20 · 0045006E34C01S 
334647116202301 334647 1162023 01 06 06 065 GW 21 004S006E34K01S 
334641116203601 334641 1162036 01 06 06 065 GW 22 0045006E34K02S • 334623116203601 334623 1162036 01 06 06 065 GW 23 0045006E34Q025 

PROGRAM EXECUTION ENOED DUE: TO PROCESSING COMPLETED • EOFB 

• 
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"AP PLOT PROGRAM (W4317)•-REVISED APRIL 1974 

DATE PROCESSED·- 8/21/75 
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CD 
li 
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C) 
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EXPLANATION or MAP PLOT 

-----------------------

MAP PLOTTED BY ALBERS EQUAL AREA CONIC PROJECTION. 
NORTH IS AT TOP OF PLOT. GRID POINTS ARE DENOTED BY THE SYMBOL x. 
LOCATION OF DATA POINTSt ~EPRESENTED ~y +t •t AND OVERPRINT SYMBOLS C•t LETTERS)t ARE PLOTTED TO THE CLOSEST LI~ES ANO COLUMNS. 
UYERPRlNT SYM~OLS CVALUtS ARE LISTED SENEATH PLOT AND IDENTIFIED AS TO LINE NUMBER) ARE ORDERED FROM LEfT TO RIGHT HO~IZONTALL~ 
AND TOP TO BOTTOM VERTICALLY• 
A •l DENOTES DATA SAMPLING POINT AT ~HlCH SPECIFIED PLOT VALUE WAS NOT DETERMINED (PLOTTED ONLY IF REQUESTED ON OPTIO~ CARD). 

SCALE IS leOOO MILES PER INCH OR 1 TO 63360. 

VERTICAL PRINTlN~ INCREMENT • Oel667 MILES PER LINEe C• MARKS BY LINE NUMBERS ARE ONE INCH APART) 

HORIZONTAL PRINTING INCREMENT • OelOOOE ·00 MILES PER COLUMN. 

THE RIGHT LIMIT OF PLOTTfO DATA IS 6e2 INCHES FROM LEFT 0 ON THE HORIZONTAL SCALE (FOR USE ON MULTIPLE•PAGED PLOTSJe 

• • 
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42 
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15 
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20 
21 
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~s-
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30 
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34 
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• 19 
20 
21 
22 
23 
24 

- 25 
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SCALE IS 1.000 MILES PE~ INCH OR 1 TO 6l360e 
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-----------------------EXPLANATIO~ OF MAP PLOT 

-----------------------

MAP PLOTTED BY ALBERS EQUAL AREA CONIC PROJECTION. 
~ORTH IS AT TOP OF PLOI. GRID POINTS ARE DENOTED BY THE SY~BOL X. 
LOCATION OF DATA POINTS, REPRESENTED BY •• •• AND OVERPRINT SYMBOLS C•t LETTERS)t ARE PLOTTED T~ THE CLOSEST LI~E~ AND COLU~NS~ 
OVERPRINT SYMSOLS (VALU~S AHE LISTED 8ENEATH PLOT A~D IDENTIFIED AS TO LINE NUMBER) ARE ORDERED FROM LEFT TO· RIGHT HO~lZONTALLW 
AND TOP TO BOTTOM VERTICALLY. 
A •l DENOTES DATA SAMPLING POINT AT ~HlCH SPECIFIED PLOT VALUE ~AS NOT DETERMINED (PLOTTED ONLY IF REQUESTED ON OPTIO~ CARD)• 

~CALE IS 1.000 MILES PER INCH OR 1 TO 63360. 

VERTICAL PRINTINi INCREMENT • o.1667 MILES PER LINE. C• MARKS BY LINE NUMBERS ARE ONE INCH APART) 

HORIZONTAL PRINTING INCRE~ENT • O.lOOOE 00 MILES PER COLUMN. 

THE RIGHT LIMIT OF PLOTTED DATA IS 6.2 INCHES FROM LEFT 0 ON THE HORIZONTAL SCALE CFOR USE ON MULTIPLE•PAGED PLOlS) • 

• • 



9 
~ 
rt 
CD 
11 

H 
H 
H 

n 
I 

N 
VI 

• • • 
COACH.ELLA YAL.l.EY••T .45. tR.6E• 
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• III.C.4.c. Error Messages 

HPOOl 

HP002 

HP003 

ILLEGAL CONTROL CODE (program number) (control card) FOR 
MAP PROGRAM, EXECUTION TERMINATED 

Solution: Check control card for errors. 

OVERPRINT VALUES HAVE EXCEEDED ARRAY, PLOT OF THIS MAP 
DISCONTINUED. 

Solution: The program is limited to 5000 overprint 
values; reduce data group size. 

****INPUT DATA HAS EXCEEDED PROGRAM ARRAY SIZE OPERATION 
CONTINUING WITH 1000 LOCATION. 

Solution: Reduce Input Data Size • 

• III.C.5. References 

Good, D.I., 1964, FORTRAN II Trend- Surface Program for 
the IBM 1620; Kansas Geol. Survey Spec. Distrib. Publ 14, 54 p. 

Lowell, B.H., Morgan, c.o., and McNellis, J.M., 1970, 
Brief Description of and Examples of Output From Computer Programs De
veloped for use with water data in Kansas; Kansas Geol. Survey Spec. 
Distrib. Pub. 48, 54 p. 

Tobler, W.R., 1965, Geological Coordinate Computation in 
Computer Techniques for the Petroleum Geologist: University of Michigan 
Engineering Summer Conferences May 11-21, 1965, 6502, 28 p. 

U.S. Army, 1958, Universal Transverse Mercator Grid; 
Dept. of Army Tech. Manual, TM 5-241-8, July 1958, 66 p. 
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CHAPTER IV. INSTRUCTIONS FOR DAILY VALUES FILE 

SECTION A. Daily Values Data Entry and Computation (Program H475) 

by Owen 0. Williams 
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IV.A. 

IV.A.l. 

IV.A.2. 

IV.A.3. 

IV.A.4. 

IV.A.5. 

CHAPTER IV. INSTRUCTIONS FOR DAILY VALUES FILE 
Page 

Daily Values Data Entry and Computation (Program H475) - A-7 

Introduction - A-7 

Daily Values File Organization - A-8 

Data Security- A-9 
a. 
b. 

Symbolic Parameter (PASSWRD) -
Password/Agency Identification Card (Z Card)-

Data Editing -

Program Operations -
a. Data Identification -

b. 

c. 

(1) Agency Identification-
(a) Symbolic Parameter (AGENCY) -
(b) Password/Agency Identification 

Card (Z Card)-
(2) Primary Identifier-

(a) Daily Values Code Card (2 Card)-
(b) Special Program Option Card (6 Card) -

Data Entry (ENT) -
(1) Preparation of Input -

(a) Password/Agency Identification 
Card (Z Card)- -

(b) Daily Values Code Card (2 Card)
(c) Daily Values Data Card (3 Card)
(d) Total Check Card (T Card)-

(2) Data Conversion
(3) Zero Value Input 
(4) Updating and Deleting Data -
(5) Sample Input and Output -
Subdivided Computation and Entry of 
Water-Quality Discharge (SSD)-
(1) Preparation of Input -

(a) Password/Agency Identification 
Card (Z Card)-

(b) Daily Values Code Card (2 Card)-
(c) Special Program Option Card (6 Card) -
(d) Water-Quality Discharge Card (5 Card)
(e) Sample Input and Output 

A-10 
A-10 

A-10 

A-13 
A-13 
A-13 
A-15 

A-15 
A-15 
A-15 
A-18 
A-19 
A-19 

A-20 
A-20 
A-21 
A-23 
A-24 
A-25 
A-25 
A-26 

A-26 
A-29 

A-30 
A-31 
A-31 
A-32 
A-35 
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IV.A.5. Program Operations -- continued 
d. Data Computation (MPL)- - A-35 

e. 

f. 

g. 

1) Preparation of Input-
(a) Password/Agency Identification 

(Z Card) -
(b) Daily Values Code Card (2 Card) 
(c) Special Program Option Card (6 Card)

(2) Sample Input and Output-
Data Computation From Conversion Table (RAT) 
(1) Preparation of Input-

(a) Password/Agency Card (Z Card) -
(b) Daily Values Code Card (2 Card) 
(c) Special Program Option Card (6 Card)
(d) Rating/Conversion Card (7 Card) 

(2) Sample Input and Output-
Computation of Water-Qaulity Discharge (CON) 
(1) Preparation of Input-

(a) Password/Agency Identification 
Card (Z Card) 

(b) Daily Values Code Card (2 Card) 
(c) Special Program Option Card (6 Card) 

(2) Sample Input and Output-
Add or Subtract Two Records (ADD/SUB)
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IV.A • Daily Values Data Entry and Computation (Program H475) 

• IV.A.l. Introduction 

The Daily Values Data Entry and Computation Program (pro
gram number H475) has been designed to (1) enter and update data in the 
Daily Values File; (2) compute data and store the results in the Daily 
Values File; (3) delete data from the file; and (4) correct the data 
identifiers. 

The agency code, station identification number, parameter 
code, and statistic code must be furnished for each item to be stored. 
The cross.section location and depth location should be furnished only 
in special cases (i.e., to identify temperatures collected at top and 
bottom locations). The state code, district code, county code, station 
name, latitude and longitude, and site type must be ~vailable in the 
Station Header File in order to store data in the Daily Values File. In 
the case of daily streamflow where computations are to be made, the 
drainage area also must be available. For information concerning the 
entry and updating of the Station Header File refer to Section III.A., 
entitled, "Instructions for Entering and Updating Data Stored in the 
Station Header File." The job control language for program number H475 
has been cataloged and the procedure name is DVINPUT. Symbolic pa
rameters are available within the cataloged procedure for specifying an 
agency code, an update password and an edit suppress. 

In any given execution of the cataloged procedure, data 
may be entered from a tape or disk in the standard daily values record 
format (see Section IV.B.4.d. for format description) with or without 
data cards. The program will first transfer the data in the standard 
daily values record format on to a disk file and then process the data 
control cards. 

Ten operations are available when using card input. 
Operation codes have been established to request each operation and a 
daily values code card (see Section IV.A.5.a.(2)) is used to design~te 
the operation. 

Program H475 was written in PL/1 for the IBM 360 and 370 
Computer Series by the following USGS personnel: Owen 0. Williams, 
Reston, Virginia, Harry W. Doyle, Salt Lake City, Utah, and Michael G. 
McDonald, Trenton, New Jersey • 
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• IV.A.2. Daily Values File Organization 

The Daily Values File is a general purpose file for the 
storage of water data collected or measured on a daily schedule. The 
file is divided into two basic subfiles: {1) the current file and 
{2) the historical file {backfile). The current file is a direct
access, on-line file that contains all daily values data being actively 
processed and updated. The current file contains all daily values data 
that were collected during the current or immediately preceding water 
year, plus updates to the historical file. A water year is defined as 
the twelve-month period beginning October 1 and ending September 30. 
The historical file is a sequential file stored on magnetic tapes and 
contains daily values data that were collected in water years that 
precede the two most current water years. Historical data are removed 
from the current file at six-month intervals and merged into the his
torical file. Historical data entered into the Daily Values File be
tween merges will reside in the current file until it is merged into the 
historical file. Program H475 stores all data in the current file in 
ascending order of the record access key {refer to Section II.E.).I The 
record access key consists of the identifiers in the order listed below. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

State Code --

Agency Code --

Station identification 
number --

Cross section locator --

Sampling depth --

Parameter code --

Water year --
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See Appendix B for list of 
state codes. 

See Appendix A for list of 
agency codes. 

See Section II.B. for discussion 
of station identification num
bers. 

Distance in feet from left bank 
{as determined by facing down
stream). 

The depth in feet at which 
observation was made. 

See Appendix D for list of 
parameter codes. 

The 12-month period, October 1 
through September 30, spanning 
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8. Statistic code --

• IV.A.3. Data Security 

two calendar years and desig
nated by the year in which the 
12-month period ends. 

See Appendix E for the list of 
statistic codes. 

Program H475 allows for the protection against unauth
orized updates and retrievals of daily values records. The data security 
features are optional and should be utilized only when there is a need 
to prevent others from accessing specific data records. If an Update/ 
Retrieval Password has been stored in a station header record, a daily 
values record for that station cannot be created or updated unless the 
user supplies a matching password. If the user-supplied password does 
not match the Update/Retrieval Password in the station header record, 
the input for that station will not be processed and an error message 
will be printed. A user-supplied password need not be specified if an 
Update/Retrieval Password is not stored in the station header record. 

Daily Values records also may be protecte~d against un
authorized retrievals if: (1) both an Update/Retrieval Password and a 
Retrieval Only Password have been stored·in the station header record 
(see Section III.A.) and (2) the Daily Values Record security flag has 
been set "on" (see Section IV.A.3.b.). 

Data that were processed from card input may be protected 
against unauthorized retrieval at time of initial entry or at a later 
time during an update operation. A detailed discussion of the steps 
required to request retrieval protection is given in Section IV.A.3.b. 
The retrieval of daily values records is discussed in Section IV.B. 

Input data in the standard daily values record format 
(see Section IV.A.7.) from tape or disk cannot be protected against 
unauthorized retrievals until after the data are stored. During an 
update of these records the security retrieval flag may be set "on." 
This may be performed during the same execution of DVINPUT • 
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• IV.A. 3. a. Symbolic Parameter (PASSWRD) 

The symbolic parameter PASSWRD within the 
cataloged procedure DVINPUT is available for specifying an Update/Re
trieval Password. The password is specified on the job control language 
(JCL) EXEC card (see Section II.A.) as ·shown below: 

II EXEC DVINPUT,PASSWRD=your password 

where "your password" is the user-supplied password. 

The password specified by means of the symbolic parameter PASSWRD re
mains in effect throughout the execution of the cataloged procedure 
DVINPUT, except when it has been temporarily superseded by a password 
submitted by means of a password/agency identification card. The pass
word submitted on the password/agency identification card will apply to 
only the daily values record defined on the succeeding daily values code 
card or special program option card (see Section IV.A.S.a.) 

• IV.A. 3.b. Password/Agency Identification Card (Z Card) 

The password/agency identification card 
(Z card) which is optional, is shown in Figure 1. When required, it 
immediately precedes either a daily values code card or special program 
option card. The Z card may be used to: 

(1) Separate the data and identify the password 

(2) Request the protection of data against unauthorized retrievals 

(3) Separate and identify the data by agency (detailed discussion 
~n Section IV.A.S.a. (1)) 

(4) Update the agency and state codes in the daily values records 
(detailed discussion in Section IV.A.S.h.). 

A z card indicates that one of the above options 
are to be applied to the data which are identified by the succeeding 
daily values code card or special program option card. The passworq 
coded on the z card will supersede the password submitted by means of 
the symbolic parameter only for records identified by the card that 
immediately follows the z card. Only an Update/Retrieval Password may 
be coded on a z card preceding a daily values code card. Either an 

Chapter IV A-10 

• 

• 

• 



• 

• 

• 

update/Retrieval Password or a Retrieval Only password may be coded on a 
Z card preceding a special program option card, except when correcting 
data identifiers (see Section IV.A.5.h.). Then, the Update/Retrieval 
password, if required, is specified. A security retrieval flag is 
stored in each daily values data record. Processing of this item re
lates to the security of data retrieval only. If a flag is "on" then 
password checking will be required prior to allowing a user to retrieve 
the data record. If the flag is "off" then password checking will be 
bypassed on retrieval. Security flags will be set to the "on" or "off" 
condition by the appearance of a password/agency identification card 
that contains the valid Update/Retrieval Password for the given site. 
The card must precede the daily values code card that identifies the 
data records. If columns 25-28 (Figure 1) of the z card are coded with 
the word FLAG ~hen the retrieval flag is set "on." If they are coded 
with the word NULL then the retrieval flag already set to "on" will be 
set "off." If no agency identification card is processed, or if col
umns 25-28 are left blank, the security retrieval flag will remain 
unchanged for all data records being updated and set "off'-' for initial 
entry. Security retrieval flags cannot be set "on" or "off" for any 
data identified by a special program option card, i.e., columns 25-28 of 
a z card are ignored when a special program option card f.ollows • 

I 

/z STATION 10. s 

~~~so 
T 

DOWN- FLAG AGCY A 
STREAM T 

E 
00000000 00000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00000000000000000000000000000000000000 
I 2 3 4 56 78 9 10tl1213141516 11 1919 20 21 22 2324 25 26212 2930 3132 33 34 353631 383940414 434 45 46 474849 50 51 52 53 54 5556 57 58 5960 6162 636465 666168 6970 111273747576 71 1819 8 

I 11111111 11111111 1111 1111 1111 1111 11111 11111 111111111 1 1111111111111111111111111111 I 
22222222 22222222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 222222222222222222222222222222222222 

33333333 33333333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3333333 3 3333333333333333333333333333 

44444444 ~4444444 4444 4444 4444 4444 44444 4 4 4 4 4 4 4 444444444444444444444444444444444444 

55555555 55555555 55 55 5 55 5 55 55 55 5 5 55 55 5 55 55 5 55 555S555 j 5555555555555555555555555555 

66666666 66666666 6 6 6 6 6 6 6 6 6 56 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6666666 fi G666666666666666666666666666 

' 

17171711 17171171 7 77 7 7 77 7 1117 7 71 7 77 77 7 17171 7 7 1 7 1 7 71 7 7 7 7 7 77 77 7 11 71 7 77 17 11 7 71 7 77 17 7 

88888888 88888888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 888888888888888888888888888888888888 

99999999 99999999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 999999999999999999999999999999999999 

' 
12 3 4 56 1 8 9 10 If 12 13 14 15 16 11 18 19 2~ 212223 24 25 262728 2930 31 32 33343536 31 3839404142 4344 a«ou~ ~ ~~~M~~n ~ ~M~~~~~~~~~ro11nn~D~nn~8 

-~ - - - IIIIN 50811 

FIGURE 1. PASSWORD/AGENCY IDENTIFICATION CARD (Z CARD) 

The password agency identification card format is described below • 
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The password agency identification card format is described below. 

Col. 1 

Col. 2-16 

Col. 17-20 

Col. 21-24 

Col. 25-28 

Col. 29-32 

Col. 33-37 

Col. 38-42 

Col. 43-44 

Enter a z. 

Blank. 

Code only the Update/Retrieval Password if a daily 
values code card follows. Code either an Update/ 
Retrieval or Retrieval Only Password if a special 
program option card follows. 

Blank. 

Code the word FLAG if the security retrieval flag 
is to be set "on." Code the word NULL if an ex
isting security retrieval flag is to be set "off." 
If this field is left blank, security retrieval is 
set "off" on initial entry, and unchanged during 
update. This field is applicable only when the 
daily values code card follows the z card. 

Blank. 

Agency Code -- code this field with the agency code 
that identifies the data in the Daily Values File 
(see Section IV.A.5.a. (1)). 

Blank. 

State Code -- When doing a CID or a DSP operation 
and the state code is to be corrected or deleted, 
then code this field with the state code with which 
the data in the Daily Values File is identified. 
Otherwise, leave this field blank. See Sec-
tions IV.A.5.h. and IV.A.5.j. 

Col. 45-80 Blank. 

• IV .A. 4. Data Editing 

Program H475 edits data according to USGS standards (see 
Appendix D) prior to entry or update. However, the user retains the 
option to have coded (non-computed) values entered into the Daily Values 
File exactly as the value appears on the input cards. To request this 
option, the user must code the EDIT symbolic parameter on the EXEC card 
as follows: 
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II EXEC DVINPUT,EDIT=NORND 

If the NORND is not requested, the default will be to 
round all input data according to USGS standards prior to storage in the 
WATSTORE Daily Values File. All computed values will be rounded prior 
to storage. 

• IV.A.5. Program Operations 

Ten program operations are available when using card 
input. Table 1 summarizes the operations and lists the corresponding 
code to request each operation. The last column in the table indicates 
the card types available for each operation. The operation code is 
specified by means of the daily values code card. 

The card formats as they apply to each operation are 
described in Sections IV.A.5.b. through IV.A.5.j. Some descriptions may 
be repetitious, however, the objective is to aid the user by having all 
requirements for each operation within a section. 

• IV.A. 5. a. Data Identification 

Some operations require as many as three data 
records which are uniquely identified by the following items: agency 
code, station identification number, cross section location, sampling 
depth, parameter code, and statistic code. For simplicity of discus
sion, all the above listed identifiers, except agency code, are referred 
to as the primary identifiers • 

• IV .A. 5. a. (1) Agency Identification 

The agency responsible for the data stored 
in the Daily Values File is identified by a code consisting of 3 to 5 
alphanumeric characters (see Section I.A.). Each record in the Daily 
Values File must be identified by an agency code. The use of an agency 
code in processing daily values data is MANDATORY. A data record not 
identified by agency will result in an error message, and the data will 
be ignored. The agency code may be specified by means of the symbolic 
parameter AGENCY or the password/agency identification card • 
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Code 

'ENT' 

'SSD' 

'MPL' 

'RAT' 

'CON' 

'ADD' 

'SUB' 

'CID' 

'YER' 

'DSP' 

Operation 

Enter data from cards into Daily 
Values File 

Make subdivided days computation 
for concentrations (mg/1) and 
water-quality discharges (tons/day) 
and store results in Daily Values 
Files 

Compute data using general log-log 
first order derivative equation 

c 
Y a + bX 

Compute data from a conversion table 

Compute water-quality discharge 
(tons/day) using equation 

L = 0.0027QC 

.Add two data records 

Subtract one data record from 
another 

Correct the identifiers with which 
data in the Daily Values File are 
stored 

Correct the water year with which 
data in the Daily Values File are 
stored 

Request a period of record to be 
deleted or other available record 
disposition feature 

Cards 

Z,2,3,T 

Z,2,6,5 

Z,2,6 

Z,2,6,7 

Z,2,6 

Z,2,6 

Z,2,6 

Z,2,6 

Z,2 

Z,2 

TABLE 1. SUMMARY OF OPERATIONS AND CORRESPONDING CODES 
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• IV.A.5.a~(l).(a) Symbolic Parameter (AGENCY) 

AGENCY is the symbo~ic parameter 
within the cataloged procedure DVINPUT for specifying the agency code on 
the EXEC card. 

II EXEC DVINPUT,AGENCY=agency code 

where "agency code" is the agency code to be stored with the data 
upon initial entry, or the agency code identifying the data during 
an update. 

The agency code specified by 
means of the symbolic parameter AGENCY remains in effect for all input 
data except when temporarily superseded by an agency code submitted by 
means of the password/agency identification card. The agency code 
submitted by means of the password/agency identification card will be in 
effect only for the daily values record defined on the succeeding daily 
values code card or special program option card. 

• IV. A. 5. a. ( 1) • (b) Password/Agency Identification 
Card (Z Card) 

The Z card (Figure 1), which is 
optional, may be used to separate and identify data by agency. When 
required, it immediately precedes either a daily values code card or a 
special program option card. The agency code on the z card will super
sede the agency code submitted by means of the symbolic parameter only 
for records identified by the card that follows the Z card. The Z card 
format is described in Section IV.A.3.b • 

• IV.A.5.a. (2) Primary Identifier 

The primary identifiers are specified on 
the daily values code card (Figure 2) or the special program option card 
(Figure 3). The format of these two cards is given below. 

• IV .A. 5. a. (2). (a) Daily Values Code Card (2 Card) 

The daily values code card 
(2 card) is required to identify the data to be entered or updated in 
the Daily Values File and to specify the operation. The daily values 
code card is des-cribed below • 
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I 

I 

BEGIN END 
liw ~~ 

2 STATION ID. XSEC DEPTH PARM STAT. DATE DATE wO ~~ CODE CODE a..o ou () 

0000000000000000 000000 000000 0 0 0 0 0 0 0 0 0 0 00000000 00000000 0 0 0 0 0 000000000000000000000 
12 J 4 5; I 8 9 10111213 141516 11181920212 23242526272 29303132Jl 3435363738 3940414243444146 4748495051525354 55565 5 59 w~~u~~-~~~ronnnMmffin~~w 

11111!1111111111 111111 111111 11111 11111 11111111 11111111 111 11111111111111111111111 

2222222222222222 222222 222222 2 2 2 2 2 2 2 2 2 2 22222222 22222222 2 2 2 2 2 222222222222222222222 

3333333333333333 333333 333333 3 3 3 3 3 3 3 3 3 3 33333333 33333333 3 3 3 3 3 333333333333333333333 

4444444444444444 444444 44'4444 44444 4 4 4 4 4 44444444 44444444 4 4 4 44 4 44444444444444444444 

5555555555555555 555555 555555 55 55 5 5 5 5 5 5 55555555 55555555 55 5 5 5 555555555555555555555 

6666666666666666 666666 666566 6 6 6 6 6 6 6 6 6 6 6666S666 66666666 6 6 6 6 6 666666666666666666666 

7777777777777777 711171 717171 7 7777 71177 17111171 77777777 777 77 111111717111111171171 

8888888888888888 888888 888888 8 8 8 8 8 8 8 8 8 8 88888888 88888888 8 8 8 a 8 888888888888888888888 

9999999999999999 999999 999999 9 9 9 9 9 9 9 9 9 9 99999999 99999999 9 9 9 9 9 999999999999999999999 
1 2 3 4 s 6 1 8 9 10 i11213141516171819202122 31425262728293031323334353&3738394041424344454~ 7484950515253545556575859 06162636465666768&970n127374757&n 787980"J 

__ _ ltBM _so~-~- ~ ----- _ _ __ _ _ _ _ __ ---~ _ ·- -· __ __ __ __ _ __ . _ _ -----~-- ------- __ 

FIGURE 2. DAILY VALUES CODE CARD (2 CARD) 

Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-54 

Enter a 2. 

Station identification number. 

Cross section locator (ft) -- The distance of the 
sampling point in feet from left bank (as determined 
by facing downstream). If not applicable leave this 
field blank. 

Sampling depth -- Depth in feet at which sample was 
taken. Positive value is measured down from water 
surface. If not applicable leave this field blank. 

Parameter code (Appendix D). 

Statistic code (Appendix E). 

Date Fields -- The use of the date fields depends 
on the operation (Col. 55-57) requested. Detailed 
instructions are given in Sections IV.A.5.b. through 
IV.A.5.j. 
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• Col. 39-42 

Col. 43-44 

Col. 45-46 

Col. 47-50 

• Col. 51-52 

Col. 55-57 

• 
Chapter IV 

Beginning calendar year -- Code this field with the 
beginning calendar year of the period of record to 
be processed. If operation code is YER then code 
this field with the water year to be corrected. If 
operation code is ENT or SSD, then leave this field 
blank. 

Beginning month -- Code this field with a two-digit 
number which represents the beginning month of the 
period of record to be processed (e.g., 01 for 
January, 12 for December). If the operation code is 
YER, ENT, or SSD, then leave this field blank. 

Beginning day -- Code this field with a two-digit 
number representing the beginning day of the month 
of the period of record to be processed. If the 
operation code is YER, ENT, or SSD, then leave this 
field blank. 

Ending calendar year -- Code this field with the 
ending calendar year of the period of record to be 
processed. If operation code is YER, then code this 
field with the correct water year. If operation 
code is ENT or SSD, then leave this field blank. 

Ending month -- Code this field with the two-digit 
number which represents the ending month of the 
period of record to be processed. If the operation 
code is YER, ENT, or SSD, then leave this field 
blank. 

Operation code -- Detailed instructions are given 
in Sections IV.A.5.b. through IV.A.5.j. 

ENT Data entry. 
SSD Subdivided day computation and entry of 

dissolved or suspended water quality dis
charges. 

MPL Data computation. 
CON Compute chemical discharges. 
RAT Compute from a conversion table. 
ADD Add two records. 
SUB Subtract two records • 
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Col. 58 

Col. 59 

Col. 60-64 

Col. 65 

CID 
DSP 

Change record access key. 
Delete records or apply the record disposition 
code specified. 

Record disposition code This code is only appli-
cable if columns 55-57 are coded with DSP (see 
Section.IV.A.5.j.). 

Check code -- This code is applicable only if 
columns 55-57 are coded with ADD or SUB (see Sec
tion IV.A.5.g.). 

Concentration parameter code -- This field is appli
cable only if columns 55-57 are coded with SSD. 

Blank. 

• IV. A. 5. a. ( 2) • (b) Special Program Option Card 
(6 Card) 

The special program option card 
(6 card) is used to identify the data required for computations or 
corrections. Records identified by "6" cards (see Figure 3) must reside 
in the current file and will remain unchanged after the operation is 
performed; except if the operation code is CID (refer to Section IV.A.5.h.). 
The special program option card is described below. 

I ~ 
EQUATION DEFINITION 

6 STATION ID. XSEC DEPTH PARM STAT. FIELDS 
CODE CODE 

0000000000000000 000000 000000 000000 0 0 0 0 0000000 0000000 0000000 0 000 0 0 00 00 00 0 00 0 00 0 0 0 
12 3 4 56 7 8 91011121314151 17181920212 23242!'> 26 27 2 29303132333 3536 373 39 40 4142 4344 4 46 47 484950 51 5 53 54 5556 5758 5 ~~~~~~"~~~ronnnu~~nn~~ 

I 1111111111111111 111111 111111 111111 1111 1111111 1111111 1111111 111111111111111111111 : 
i 

2222222222222222 222222 222222 222222 2222 2222222 2222222 2222222 2 2222222 2 2222 22 22 222 2 

3333333333333333 333333 333333 333333 3 3 3 3 3333333 3333333 3333333 333333333333333333333 

4444444444444444 444444 444444 444444 4444 4444444 4444444 4444444 444444444444444444444 

5555555555555555 555555 555555 555555 55 55 5555555 5555555 5555555 55 55 5 55 55 55 5 555 55 55 55 

6666666666666666 666666 666566 666666 6 6 6 6 6666666 6666666 66666£6 666666666666666666666 

I 
7777777777777777 777777 777777 777777 7777 7777777 7777777 7777777 777777777777777777777 

I 8888888888888888 888888 888888 888888 8 8 8 8 8888888 8888888 8888888 888888888888888888888 

9999999999999999 999999 999999 999999 9 9 9 9 9999999 9999999 9999999 999999999999999999999 
1 2 J 4 s 6 7 a 9 IO 11 12 IJ 14 15 IS 17 18 19 20 21 22 J 14 15 26 27 28 9 JO 31 32 33 34 tis 36 37 38 Ho 41 4243 « u G 47 48 49 so 51 52 J 54 55 56 57 53 59 o 61 62 63 ~ 65 66 67 sa 69 10 n 12 n 74 75 76 n 78 79 so 

I IBM 50811 ./ 

FIGURE 3. SPECIAL PROGRAM OPTION CARD (6 CARD) 

Chapter IV A-18 

• 

• 

• 



• 

• 

• 

Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-59 

Enter a 6. 

Station identification number. 

Cross section locator. 

Sampling depth. 

Parameter code (Appendix D). 

Statistic. code (Appendix E). 

Equation definition fields for use with MPL opera
tion (see! Section IV.lA.~.g.). 

\j 

Col. 60-80 Blank. 
i 

• IV.A.5.b. data Entry (ENT) \ 

; I 
~he operation code ENT indicates daily values 

data are to be entered from cards and stored in the daily values current 
file. The primary identifieJrs~ i.e., station identification number, 
cross section locator, sampling depth, parameter code, and statistic 
code, are specified on the daily values code card along with the opera
tion code ENT. The daily values data are entered on the daily values 

I 

data card (see Figure 4) inul\lediately following the daily values code 
card. The user also has the option of using a total check card (Fig
ure 5) which, if used, must immedia~ely follow the daily values cards 
for the water year to which it lapplies. The total check card is used to 
check the total value of the d~ys existing in the record after the daily 
values data cards are processe~ • 

• IV.A.5.b. (1) Preparation of Input 

1 
Four card formats are available for input 

by operation ENT. These! are as follows: 

(1) Password/Agency identification card (Z card), optional. 

(2) Daily values code card (2 card), mandatory. 

(3) Daily values data card (3 card), mandatory. 

(4) Total check card (T card), optional • 
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• IV.A.S.b. (1). (a) Password/Agency Identification 
Card (Z Card) 

The z card is optional. If 
required during an ENT operation, it must precede the daily values code 
card. The update/retrieval password and/or agency code specified on the 
Z card will supersede the password and/or agency code submitted through 
the symbolic parameter. The security retrieval flag may be set "on" or 
"off" by means of the Z card (refer to Section IV.A.3.b.). The format 
of the z card used in an ENT operation is described below. 

Col. 1 

Col. 2-16 

Col. 17-20 

Col. 21-24 

Col. 25-28 

Col. 29-32 

Col. 33-37 

Col. 38-80 

Enter a z. 

Blank. 

Update/Retrieval password -- If it is necessary to 
override the PASSWRD symbolic JCL parameter, then 
this entry must be coded. 

Blank. 

Security retrieval flag -- If this field is left 
blank, the flag is set "off" on initial entry and 
unchanged during update. If not applicable, leave 
this field blank or: 

Code 

FLAG-- Set flag "on." 
NULL -- Set flag "off." 
Refer to Section IV.A.3.b. 

Blank. 

Agency code -- If it is necessary to override the 
AGENCY symbolic JCL parameter, then code this field. 

Blank. 

• IV.A. S.b. (1). (b) Daily Values Code Card (2 Card) 

The "2" card (Figure 2) is re
quired to identify the data to be entered or updated in the Daily Values 

Chapter IV A-20 

• 

• 

• 



• 

• 

• 

File. The format of the "2" card as it applies to the ENT operation is 
described below. 

Col. 1 Enter a 2. 

Col. 2-16 Station identification number. 

Col. 17-22 Cross section locator. 

Col. 23-28 Sampling depth. 

Col. 29-33 Parameter code (Appendix D). 

Col. 34-38 Statistic code (Appendix E). 

Col. 39-54 Blank. 

Col. 55-57 Operation code -- Enter ENT. 

Col. 58-80 Blank. 

• IV. A. 5. b. ( 1) • (c) Daily Values Data Card (3 Card) 

The Daily Values Data Card 
(3 card) is required for entering data, updating data, or deleting data 
for individual days. The "3" card (Figure 4) can be used only when the 
operation code ENT is specified on the daily values code card. The 
"3" card format is described below. 

/w DATE 0 DA Y VA UE 
:.:!: ~ 4 5 6 8 

IL STATION ID 0 
z 9 0 2 3 14 15 16 

>- YEAR 0 _17 8 19 2(] 2 22 ?~ '4 
1- ::::!: 0 25 26 27 28 29 3(] 31 

0000000000000000 0 0 0 0 0 0 0 0 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 
I 2 3 4 5 5 1 8 9 10 II 12 13 14 1516 11181921 212 232 252&2728293031 31333435363738 39 40 4142 43 44 4 4647484950515 53 54 55 56~~ 58 5 60616263646566 67686970117213 14751611181980 

I 1111111111111111 1111 1111 1111111 11 111 1 1 1111111 1 111111 1111111 1111111 1111111 1111111 

2222222222222222 2222 22 22 2222222 2222222 2222222 2222222 2222222 2222222 2222222 2222222 

3333333333333333 3 3 3 3 3 3 3 3 3333333 3333333 3333333 3333333 3333333 3333333 3333333 3333333 

4444444444444444 4444 4 4 4 4 4444444 4444444 4444444 4444444 4444444 4444444 4444444 4444444 

5555555555555555 55 55 55 55 5555555 5555555 5555555 5555555 5555555 5555555 5555555 5555555 

6666666666666666 6 6 6 6 6 6 6 6 6566666 6666666 6666666 6666666 6666666 6666666 6666666 6666666 

I 7777777777777777 7 7 77 77 77 7777777 1711717 7777777 1171171 7117111 1717117 1171171 7171717 

8888888888888888 8 8 8 8 8 8 8 8 8888888 8888888 8888888 8888888 8888888 8888888 8888888 8888888 

9999999999999999 9 9 9 9 9 9 9 9 9999999 9 9 99999 9999999 9999999 9599999 9999999 9999999 9999999 
I 2 3 4 5 6 1 8 9 10 II 12 1314 IS 16 1718 19 20 2122 324252&82829 3031 32333435363738 9·1•)4142434445 647 4849505152 JS45556575859 0616263 646566 67 68 59 70 71 ~2 13 14157611181980 

I liM 5081! 

FIGURE 4. DAILY VALUES DATA CARD 
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Col. 1 

Col. 2-16 

Col. 17-20 

Col. 21-22 

Col. 23-24 

Col. 25-80 

Chapter IV 

Enter a 3. 

Stat~on identification number -- Same as on daily 
values code card. 

Calendar year -- Code a four-digit number repre
senting actual calendar year of data on the card. 

Month -- Code a two-digit number representing the 
month. For example, March is punched as 03. 
November is punched as 11. 

Card number -- A two-digit number representing the 
fraction of the month that the data values were 
collected. This number is coded as follows: 

Card No. Days 

01 1-8 
02 9-16 
03 17-24 
04 25-31 

Daily values -- Eight seven-column fields in which 
the daily values are punched for the designated 
days. The value is punched with decimal point and 
significant digits to the right of the decimal point 
where needed. Whole numbers need no decimal point. 
Bl~nk fields will be interpreted as no data availa
ble (initial entry) or no modifications necessary 
(updates). The data value may be punched anywhere 
in the field (e.g., bbl9.2b, where b=blank). There 
must be no alphabetic characters or embedded blanks 
within the data values. The decimal point is 
punched only when a fractional portion is to be 
reported. A field of 999999 will be interpreted as 
a deletion code on an update, and the value in the 
current disk file for the corresponding day will be 
deleted. A field of 999998 will be interpreted as a 
deletion code on an update, and the value in the 
current disk file and the magnetic tape backfile for 
the corresponding day will be deleted. 
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A field of -99999 in day 01 for any particular month will 
cause a complete month of zero values to be stored. See 
discussion of "Total Check Card" below for method to 
enter complete year of zero flow. 

• IV. A. 5. b. ( 1) • (d) Total Check Card (T Card) 

The total check card (Figure 5) 
is optional and may be used only when the operation code ENT has been 
specified on the daily values code card. It is used to check the total 
value for the water year after the type 3 cards are processed. This 
total will include the val'Jles submitted on the preceding "3" cards, plus 
all other data values that were previously stored in the record. 

I ' a: a: TOTAL 
T STATION 10. ~:3 CHECK 

~> 
VALUE 

oooooooocooooooo 0 0 0 0 000000000000 000000000000000000000000000000000000000000000000 
I 2 3 4 5 6 7 8 9 tO 11 12 13 14 1516 17181920 21 22 23 24 25 26 212829 30 3132 DM~~n~M~~~a«~%UU~~~~~~~~o~~~~~~~~~~~~ronnn~Th~nn~~ 

1111111111111111 1111 111111111111 11111111111111111111111111111111111111111111111 t 

2222222222222222 2 2 2 2 222222222222 222222222222222222222222222222222222222222222222 

3333333333333333 3 3 3 3 333333333333 333333333333333333333333333333333333333333333333 

4444444444444444 4444 444444444444 444444444444444444444444444444444444444444444444 

5555555555555555 55 5 5 555555555555 555555555555555555555555555555555555555555555555 

6~66666666666666 6 6 6 6 666665666666 666666666666666666666666666666666666666666666666 

I 
7777777777777777 7777 777777777777 7 77 77 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 77 7 7 7 7 7 7 7 7 77 7 7 7 7 7 

8888888888888888 8 8 8 8 888888888888 888888888888888888888888888888888888888888888888 

9~999999999999999999999999999999999999999999999999999999999999999999999999999999 
" 1 2 3 4 s 6 1 8 9 tO 1112 13 14 1516 11 18 19 20 212223242526 21282930 31 32P334 35~ 37 ~39404142 43«4546 47 484950 51 5253545556 57 58 59606162 6364 65666768 6910 111273141516 n 781980 
~ 

Col. 1 

Col. 2-16 

Col. 17-20 

Chapter IV 

FIGURE 5. TOTAL CHECK CARD 

Enter a T. 

Station identification number -- Same as on the 
daily values code card. 

Water year -- A four-digit number representing the 
water year for which the total value is to be 
checked • 
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Col. 21-32 

Col. 33-80 

The total value (sum of daily values in record) -
This value is punched with a decimal point and 
following significant digits if necessary. If an 
incomplete water year of daily values is submitted 
for processing, the total on this card, if used, 
must be the total for the days for the data existing 
in the file after processing the preceding "3" cards. 
The total check card must immediately follow the 
daily values .cards for the water year to which it 
applies. The absence of a total check card for a 
water year will cause an advisory message to be 
printed, but will not prevent data from being en
tered into the file. To enter a complete water year 
of zero values, this field (col. 21-32) should be 
coded with -99999. It is strongly recommended that 
the total card be used as a quality control device 
for all data to be entered into storage. The use of 
the total card not only is a check on the keypunch 
and verification process, but it also is a check on 
data communication lines, in the case of computer 
terminals, and the card reader facilities on the 
computer or terminal. If the total card is not 
used, then manual proofreading of the data is re
quired to ensure that the data have been correctly 
punched and entered into storage. 

Blank. 

• IV. A. 5 • b. ( 2) Data Conversion Upon Entry 

Provisions are made in the computer pro
gram for using the operation code ENT to convert streamflow in million 
gallons per day (mgd) to streamflow in cubic feet per second (cfs), air 
and water temperature in degrees Fahrenheit (°F) to temperature in 
degrees Celsius (°C), and reservoir storage in thousands of acre-feet to 
reservoir storage in acre-feet. When the parameter codes for mgd, Op, 

or thousand acre-feet are specified on the daily values code card, the 
computer program automatically converts the values to cfs, °C, or acre
feet before storage. When these data are to be retrieved at a later 
date, the parameter codes for cfs, 0 c, or acre-feet must be used. 
Table 2 shows the units and input code, and the corresponding output 
code and units. 
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Input Code 

99994 

99996 

99997 

99998 

Units 

Reservoir Storage 
thousands of ac-ft. 

Temperature, Water 
in degrees F. 

Temperature, Air 
in degrees F. 

Streamflow in 
million gallons 
per day. 

Output Code 

00054 

00010 

00020 

00060 

Units 

Reservoir Storage in 
ac-ft. 

Temperature, Water 
in degrees C. 

Temperature, Air in 
degrees c. 

Streamflow in cubic 
feet per sec. 

TABLE 2. DATA CONVERSIONS PERFORMED BY OPERATION ENT 

• IV.A.S.b. (3) Zero Value Input 

In order to relieve the user from entering 
zero values for every day, provision has been made for entering one 
daily values data card to indicate a complete month of zero values or 
one total check card to indicate a complete water year of zero values • 
If the field for day 01 for any particular month on the daily values 
card is coded with -99999, a complete month of zero values will be 
stored. If the field for the total values (sum of daily values entries) 
on the total check card is coded with -99999, a complete water year of 
zero values will be stored • 

• IV.A.S.b. (4) Updating and Deleting Data 

Data may be updated (corrected) and indi
vidual days deleted in the current disk file using the operation code ENT. 
Data also may be updated and individual days deleted in the historical 
file on magnetic tape. All update information for the historical file 
is entered into the current file. 

The historical file is then corrected by 
merging the new information from the current file about twice a year. 
Prior to the merge operation, the Daily Values Retrieval Program (Sec
tion IV.B.) will apply the updates to data retrieved from the historical 
tape files. The procedures for updating and deleting data available 
using operation ENT are explained below: 
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(1) To update data in . either the current disk file. or the magn~tic _ 

tape historical file, enter the data onto the current disk 
file. The data being entered will overwrite data previously 
entered for the same period or day. Data in the historical 
file will be overwritten when the data are merged into the 
historical file (about twice yearly). Blank fields on the 
daily value data card indicate the daily value is not to be 

changed when updating. 

(2) To delete ·individual days from the current disk record only, 
enter a daily value of 999999 on the day to be deleted. The 
corresponding day in the magnetic tape historical file (if it 
exists) will not be deleted. 

(3) To delete individual days from the magnetic tape historical 
file, enter a daily value of 999998 on the day to be deleted. 
This day in the current disk file (if it exists) will be 
deleted immediately, and/or the corresponding day in the 
magnetic tape historical file will be deleted during the merge 
of data to the historical file • 

• IV.A.5.b. (5) Sample Input and OUtput 

A sample card deck setup using only the 
ENT operation is shown in Figure 6. Cards beginning with a slash are 
job control (JCL) cards. Note that each time the primary identifier 
changes a "2" card is required. A sample printout produced from· these 
cards is shown in Figure 7 • 

• IV.A. 5. c. Subdivided Computation and Entry of Water
Quality Discharge (SSD) 

The operation code SSD indicates that daily 
suspended or dissolved water-quality discharge data are to be computed 
from subdivided day of values of streamflow (cfs) and dissolved or 
suspended water-quality concentrations (mg/1). Basically, the input 
consists of streamflow and concentration. The input values represent 
daily means, mean values for a specified period of time (hours), or 
instantaneous values. The output consists of new or updated daily 
values water-quality ·concentrations (mg/1) and water-quality discharge 
(tons/day) records stored in the Daily Values File. 

Chapter IV A-26 

· ·-

• 

• 



• • 
II JOB ( ••••) t ' ttCI..ASS• 

9 I*PROCL.It:i WRO,tJRQCI.IB 

~ II EXEC DVINPUTtAGENCY•USGS 
~ 1/0VIN,SYSlN OU * 

~ 
z FLAG 
2 01463500 000600000J ENT 
3 014635001~731001 1 oo·o 1000 1000 1000 1000 1000 . 1000 1000 
3 Ol'+6Jsool-t73lOOc 1000 1000 1000 1000 1000 1000 1000 1000 
3 014635001~731003 1000 '1000 1000 1000 1000 1000 1000 1000 
T 01463~001974 2400U 
3 0146350019,7'+1001 1000 1000 1000 1000 1000 1000 1000 '1000 
3 014635001~74100~ 1000 1 0"00 1000 1000 1000 1000 1000 1000 
T 014635001~7~ 16000 
2 ' 01463500 0001000003 ENT 
l Ol463500li73100llU 10 10 10 10 10 10 10 
3 014635001~7310021~ 10 1u 10 10 10 10 10 
3 014635~01~7410011~ 10 io 10 10 10 10 10 

t 3 014635001~7410021~ 10 10 10 10 10 10 10 
N l. I~YL.L. " 2 01463500 00010000~1 ENT 

3 014635001~73100110 10 10 10 10 10 10 10 
3 01463500l~7J10021~ 10 io 10 10 10 10 10 
3 014635001~74100110 10 10 10 10 10 10 10 
3 014oJsou1~74l00219. 10 ~~ 10 10 10 10 10 II• 
II 
II 

FIGURE 6. SAMPLE CARD INPUT USING THE ENT OPERATION CODE 
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(1) 
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00 
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YUU HAVE SUdMlTT~U A l CAHU 10 PRUG~AM rl475 WHICH ~ESULTED THE FOLLOWING CO~DITIONSI 

AG~NCY COOt = U5GS 
UPUAT~ PASSwOkU : 
SECURITY k~THlEVAL FLA~ TURNED ON FUR ALL UATA UPUATEO OR CREATED 

THE AdOWE CONU!llUNS WILL d~ USED FOH !HIS PROGRAM ONLY FOR THE NEXT INPUT UATA 

DATA ENTER dY U~ERATlUN ENl AGENCY CODE : USGS SECURITY RETRIEVAL fLAG•ON 
51AT10N= Ul4oJ~vOo XSECTION: t U~PTH: t PARM_CODE: UOO~O, STATISTIC•00003t STATE= ~~, DISTR1CT3 J4 
DRAINAGE AREA= o7dO,OU DELAWARE R AT TRENTON NJ 

YR OCT NOV UEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL 
1~74 

7272Vo00 ld~ldUouO 9o3U~U.UO 60Z700,00 4Sij140,00 596900,00 791400,00 453110,00 2c7ijJO,OO 149590,00 177bUO,OO 350840,00 5033040,00 
TOTAL OF DAlLT FIGUR~~ UOES NOT Ab~~E WITH PUNCHEU CHECK TOTAL - CHEC~ T~TAL• 24COOoOO 

1~75 -
12359Uo00 c77o~Oo00 610700 0 00 577780oUO 6021~0,00 546400,00 2738340o00 

TOfAL OF OAILr FIGURE~ DUES NOT AG~~E WITH PUNCHED CHECK TOTAL CHEC~ TOTAL• 16000o00 

DATA ENTI:.R 8Y OPI:.~ATlON ENT 
U146J500t XSECTION• Sl ATIUI~· 

DHAINAGt. Af!EA• 6780.00 
NOV DEC 

AGENCY CODE • USGS SECU~ITY RETRIEVAL FLAG•OFF 
, UEPTH• ' PARM_CODE• 00010, STATISTIC•00003t 

DELAwARE R AT TRENTON NJ . 
JAN FE8 MAR AP~ MAY JUN 

STATE• 3~, DISTRICT• J4 

JUL AUG SEP TOTAL VR OCT 
1'11(4 

32coJ'll C:U4oC:9 U9,Jc 4J,6d 79,89 98,14 318,45 5~8,87 542.75 794.10 4J8,5J 5JO,UJ 4034,44 

1975 
266o74 cdUoOf .I.U'ii,Od 2J.1J !J'ilo36 

YOU HAV~ &U~MITl~U A Z CARU TO PROGRAM H475 WHICH f!ESULTEO TrlE FOLLOWING CONOITlONSI 

A&~~CY COO~ ~ USGS 
UPOAT~ ~ASSwORu = 
SECUHITV REfH&EVAL FLAG TURNED Off fUH ALL OATA UPDATED OR CREATEU 

THE AdUV~ CUNOlTlUNS wiLL ~~USED FOR fHIS PROGRAM ONLY FOR THE NEXT INPUT DATA 
THESE CUNUIT10NS WILL THL~ BE HEPLAC~U ~y THE ORIGINAL PASSwORDS THAT WERE SU~MITT~D TO PROGRAM H475 

NO CHECK TOTAL 

738,38 
NO CHECK TOTAL 

dY O~t:HATIUN C.ii!T 
O.I.46J500t X~t:CTIUN= 

DATA Et~TER 
SI'ATI0N• 
DHAINAGt: AREA• 

AGENCY CODE • USGS SECURITY RlTRlEVAL FLAG•OFF 
' O~PTH• ' PARM_CODE• 00010, STAT1ST1C•00001t STATE• ~~' DISTRICT• 34 

VR ocr 
1974 

3!)4oJ9 

1'>175 
271oJC 

STATE AGt::NCY 

34 USGS 
34 USGS 
34 U!:IGS 
34 U!:ll.:iS 
34 USGS 
34 USGS 

o7dO,OO 
I~OV vEe 

C:&!9oUi:! 1J4,ti9 

2CJ:>o'll6 1~~.96 

STATiON 

u&46J!:IOO 
U14b3!:100 
ul46J!:IOO 
0146JSOO 
0&4o3!)00 
01463!:100 

DE~AwARE R AT TR~NTON NJ . 
JAN FEd MAH APR MAY JUN JUL AUG SEP TOTAL 

so.~~ 96,!)7 115,16 340,66 !)63,!15 613.39 844,89 465,68 576.40 4385.30 
. NO CHECK TOTAL 

ii!!lo~~ o"f o4&! 787.18 
1.10 CHECK TOTAL 

RECORDS TRANSFERRED TO DISK 
UTE~ YEAR PCODI:. STATISTIC ,Jf.SECT10N DEPTH OfoiERATlON RETRIEVAL FLAG 

1'llH 00060 00003 t:NT ON 

1975 00060 00003 ENT ON 

1974 00010 00003 t:NT OFf' 

197!:1 'lOO 10 00003 ENT OFF 

1974 00010 00001 ENT UFf 

1'il7!:1 1)0010 00001 ENT OF~ 

NURMAL END OF PROCESSING UF PROGRAM H'+l~ 

FIGURE 7. SAMPLE PRINTOUT WHEN OPERATION ENT PERFORMED 
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The mean daily concentration value stored is 
computed as follows: 

i=n 

I c. 8t. 
l. l. 

i=l c = 
m 24 

Where C is the daily mean concentration, 
m 

C. is the concentration (mg/1) measured over an incremental 
l. . . tl.Dle per l.od, 

~t. is the incremental time period (hrs.), 
n Is the total number of increments, and 
24 is the number of hours in a day. 

The mean daily water-quality discharge value is computed as follows: 

i=n 

I 
L = 0.0027 

i=l 
c .. Q. 8t. 

l. l. l. 

24 

Where L is the mean daily water-quality discharge (tons/day) 

c. is the mean concentration (mg/1) measured over an incre
l.. 

mental time period, 
Q. is the mean streamflow measured over the incremental time 

l. "od perl.. , 
8t. is the incremental time period (hrs.), 

.l- . 
n l..S the total number of increments, 
.0027 is the conversion factor, and 
24 is the number of hours in a day • 

• IV.A.S.c. (1) Preparation of Input 

Four card types are available for input 
when operation code SSD is specified. They are: 
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(1) Password/agency identification card (optional), 

(2) Daily Values code card (mandatory), 

( 3) Special program option card (mandatory) , 

(4) Water-quality discharge card {mandatory). 

II IV.A.S.c. {l).(a) Password/Agency Identification 
Card (Z Card) 

The password/agency card is 
optional. If required, it must precede the daily values code and/or the 
special program option card. When -preceding the daily values code card, 
the password specified must be an Update/Retrieval Password, and the 
security retrieval flag may be set "on" or "off." When preceding ~e 
special program option card, the password ·may be either an Update/Re
trieval Password or a Retrieval Only Password. A brief description of 
the format for use with the SSD operation code follows {see Sec-
tion IV.A.3 •. b. for detailed description): 

Col. 1 

Col. 2-16 

Col. 17-20 

Col. 21-24 

Col. 25-28 

Col. 29-32 

Col. 33-37 

Col. 38-80 

Chapter IV 

Enter a z. 

Blank. 

Password {if required). 

Blank. 

Security retrieval flag -- Applicable only when 
preceding a daily values code card. If left blank 
flag is set "off". on initial entry and unchanged 
upon update. 

Code 

FLAG set flag "on." 
NULL set flag "off." 

Blank. 

Agency code (if required). 

Blank. 
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• IV .A. 5. c. (1). (b) Daily Values Code Card (2 Card) 

The "2" card is required to 
identify ~e water-quality discharge and the concentration data to be 
entered in the Daily Values File. The primary identifiers for the 
water-quality discharge and the concentration must be the same with the 
exception of the parameter code. The water-quality discharge parameter 
code is specified in columns 29-33 and the parameter code for the con
centration is specified ' in columns 60-64. The format of the daily 
values code card is described below: 

Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-54 

Col. 55-57 

Col. 58-59 

Col. 60-64 

Col. 65-80 

Enter a 2. 

Station identification number. 

Cross section locator. 

Sampling depth. 

Water-quality discharge parameter code (Appendix D). 

Statistic code (Appendix E). 

Blank 

Operation code -- Enter SSD. 

Blank. 

Concentration parameter code (Appendix D). 

Blank • 

• IV.A.5.c. (1). (c) Special Program Option Card 
(6 CcU'd) 

The "6" card is required to 
identify the streamflow data to be used for the computation of the 
water-quality discharge. The "6" card must follow the "2" card, unless 
a z card is required to further identify the streamflow. When needed, 
the Z card follows the "2" card and precedes the "6" card. The format 
of the special program option card is described below: 
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Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-80 

Enter a 6. 

Station identification number. 

Cross section locator. 

Sampling depth. 

Parameter code --

Statistic code. 

Blank. 

• IV.A.5.c. (1}. (d) 

Enter 00060. 

Water-Quality Discharge Card 
(5 Card} 

For subdivided day processing, 
the streamflow and concentration data along with the corresponding date 
and time entries are entered on the water-quality discharge card (Fig
ure 8} • If it is desired to override the computed water-quality dis
charge value, then code the discharge value in tons per day in the 
appropriate field (col. 48-58) on the water-quality discharge card. Do 
not enter daily mean streamflow data on the water-quality discharge card 
if the streamflow values are to be obtained from the daily values cur
rent file. A water-quality discharge card may contain input values that 
represent the entire day (time not given) or portions of a subdivided 
day (time reported). For complete months of zero flow, code a -99999 in 
the field for streamflow on the water-quality discharge card along with 
the station identification number, year, and month. Leave the remainder 
of the card blank (including day number). The concentration and water
quality discharge daily values for the month will be set equal to zero. 
Thus, the user is relieved of entering zero values for every day. 

The "5" cards follow the "6" card. 
The format of the water-quality discharge card is described below: 
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I · DATE w-;:: ffio: SUSPENDED SEDIMENT LENGTH 
~~ ~..c t-~U DISCHARGE OF SUB-
~ STATION ID -~ <(W.£.. (cfs) ~pNCEN- DISCHARGE DIVISION 
t- YEAR M o t-~ s;t- I' ,~11PN (tons/day) 

1 
(hours) / 

0 D D D D D D D D 0 D D D D 0 D D D D D D D D D 0 D D D 0 ololo D D 0 D 0 ololo D 0 0 0 D 0 0 0 0 0 0 0 0 0 olo1o 0 0 olo1o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 2 3 4 5 6 1 8 9 101112 13 14 15 16 111819 21 212 2324 2526 2721 2330j3113 3334 3536 37 39f9140 4 414344 4545 47484950 51 5153 54 5515515758 5960,61

1
6163 54 6566 57686970 II 12731475 75 71 78 79 80 

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 111j11 1 1 1 1 1
1
1
1
1 1 1 I I I I I I I I I I I I 1: I !II 1 IIIII 1 I 1 I 1 I I I 1 I I I I I I I I I 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 h12 2 2 2 2 2 21212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2j2112 2 2 21,212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
II II I 

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 31313 3 3 3 3 3 31313 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3:313 3 3 31313 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
1
14,

1
4 4 4 4 4 4 41414 4 4 4 4 4 4 4 4 4 4 4 4 4 4 414:4 4 4 4:4:4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

II I I 
55 55 55 55 55 55 55 55 55 55 55 55 55 s 55 5l5l5 55 55 5 51515 55 5 5 5 55 55 5 55 55 5l5l5 55 5

1
151

1

5 5 5 s 55 5 55 5 55 5 55 5 55 5 
II II 

& 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 s 6 6 6 61&16 6 6 6 6 6 61
1
61
1
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 61616 6 s 61616 6 s 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

II II II I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 mo 1 1 1 1 1 11111 1 1 1 1 1 1 1 1 1 1 1 7 7 1 1
1
1

1
1 1 1 1,111 1 7 1 1 1 7 1 7 1 1 1 1 1 7 1 7 1 1 

8 8 8 s 8 8 8 8 8 8 s 8 8 8 8 8 8 8 8 8 8 8 8 8 8 s s 8 8 8:8:8 8 8 8 8 8 8ls:8 a a 8 8 8 8 8 a 8 8 8 8 8 8 8:8:8 8 a a:8:B 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 91919 9 9 9 9 9 9l9l9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 sl919 9 9 9l9l9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
1 2 3 4 56 ~1121314151611111920i2!2l~2425262721i2930lJ!b2333435363738~9k041424344454647 849505151535455b6)57585960I61~263 4656667586970 71127374757571787980 / 

Col. 1 

Col. 2-16 

Col. 17-20 

Col. 21-22 

Col. 23-24 

Col. 25-28 

Chapter IV 

FIGURE 8. WATER-QUALITY DISCHARGE CARD 

Enter a 5 • 

Station identification number (same as on "2" card). 

Calendar year -- Code a four-digit number repre
senting actual calendar years of data on the card. 

Month -- Code a two-digit number representing the 
month. For example, March is coded as 03; November 
as 11. 

Day of the month. 

Time designation -- The following options apply to 
these columns and to: 

Columns 59-63: 
a. Leave all time entries blank if the streamflow 

(cfs) and concentration (mg/1) apply to the 
whole day (no subdivision) . 
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Col. 29-32 

Col. 33-41 

Chapter IV 

b. 
I 

Subdivided days can be handled by two different 
methods as follows: 

1. The time at the beginning and end of the 
subdivision can be reported (use 24 hours 
clock system and code all values in 
col. 25-28). If this option is used, the 
first card of the subdivided day must have 
a time equal to 0000 coded in col. 25-28. 

The user must then code on consecutive 
cards, the instantaneous streamflow and 

sediment concentr~ation for the beginning 
and end of a give subdivision. For 
example, if the f'rst period in a given 
subdivided day en ed at 1530, 0000 would 
be coded in col. 5-28 of the first card 
for that day, then 1530 would be coded in 
col. 25-28 of the second card. The values 
coded on the second card will be interpreted 
as the instantaneous ending values for the 
first period, and the beginning values for 
the second period. The instantaneous 
values at the beginning and ending of each 
subdivision will be averaged to find the 
mean concentration and streamflow for the 
subdivided period. The time of the last 
card for each subdivided day must be coded 
as 2400 in col. 25-28. 

2. An alternate method based on time inter
vals for computing subdivided days is to 
code the number of hours (to the nearest 
hundredth of an hour) that the streamflow 
and sediment concentrations is applicable 
in col. 59-63. The streamflow and sedi
ment concentration shown must then be the 
mean for the given time interval. Note 
that the decimal point is always punched 
on col. 61. Also note that the number of 
hours for a subdivided day must add up to 
24 hours. 

Blank. 

Streamflow (cfs) -- Code the mean (daily or sub
divided) or instantaneous streamflow in these 
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Col. 42-47 

Col. 48-58 

Col. 59-63 

Col. 64-80 

columns. It is not necessary to code daily mean 
.streamflow that are available from the Daily Values 
current file. The computer program will compute a 
time-weighted daily mean streamflow from the sub
divided values entered on the input cards. Stream
flow data specified in these columns or computed 
from these col~s are not stored in the Daily 
Values File. 

Suspended or dissolved concentration (mg/1) -- Code 
the mean (daily or subdivided) or instantaneous 
concentration in these columns. A zero, "0", con
centration is to be reported for days of no flow. 
When entering an estimated water-quality discharge 
(tons/day), a mean concentration for that discharge 
also must be provided. 

Dissolved or suspended water-quality discharge 
(tons/day) -- If these columns are left blank, the 
computer program will compute the discharge from the 
available information. If it is desired that the 
program not compute the discharge value, then code 
the desired value, in these columns • 

Time interval -- See discussion included with 
col. 25-28. 

Blank. 

• IV. A. 5 • c. ( 1) • (e) Sample Input and Output 

A sample card deck setup using 
only ope~ation code SSD is shown in Figure 9. Cards beginning with a 
slash are job control language (JCL) cards. Note that the Z card, if 
required, precedes the "2" card and/or "6" card. A sample printout 
produced from these cards is shown in Figure 10 • 

• IV .A. S.d. Data Computation (MPL) 

The operation code MPL indicates that each 
daily value within a period of record (specified by dates) in the file 
is to be the independent variable (X) in the general log-log first order 
derivative relation, 

c 
Y = a + bX 
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II JOB (··~~),t '•CL.ASS= 
I*PROC~IB WRO.PRQCLIB 

II EXE~ DVINPVT•AGENCY~USGS 
IIDVIN.SYSIN DO * 
z 
61 
5 
5 
5 
5 
5 
s 
5 
5 
s 
I* 
II 
II 

01463500 
01463500 
0146~5001~730213 
01463500197.3021'+ 
01463500197302lb0000 
01463500197302161~00 
01463500197302162400 
014635001~730217 
01463500li730217 
0146350019.730217 
Ol46JSOOl97JlO 

80l550000J 
0006000003 

100.00 
9o,uo 
so.oo 
10.00 
ao.oo 
7o,oo 
60.00 

·9999~ 

75 
75 
14 
13 
12 
15 
14 
13 

SSD 

17.36 

80154 

12.00 
6.00 
6,00 

FIGURE 9. SAMPLE CARD INPUT USING THE SSD OPERATION CODE 
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UATA COMPUTED ~y OPE~ATlON ~SD AGENCY CODE = USGS S£CURITY RETRIEVAL FLAG_OFf 
SlATlUN= Ol4b3~0Ut XSECTION= t D~PTH= t PARM_CODE= 80l55t STATISTIC= 00003t STATE= 3~, DISTRICT= 3~ 
OHAINAGE AkEA= 6JijO.OO UELAWAHE ~ AT TRENTON NJ 

YH OCT NOV oc:c JAI~ FEd MAR API'< MAY JUN JUL AUG SEP TOTAL 
l 'i73 COt'<IC 

1n.oo 177.00 
1'173 LOAD 

42.00 42.00 

RECORDS TRANSFERRED TO DISK 
Sl'ATE AGENCY STATiON wATER YI:.AH PCOD£ STATISTIC ~'.SECTION DEPTH OPERATION RETRIEVAL FLAG 

34 USGS OJ.4bJ500 1973 ij0155 00003 SSD OFF 
34 USGS u.t~oJ!;)OO l1J73 80l!:i4 00003 SSD OFF 

NVRMAL END OF PHO~ESSING OF ~HOGHAM H~7~ 

FIGURE 10. SAMPLE PRINTOUT WHEN OPERATION SSD PERFORMED 



Where Y is the dependent variable to be computed and stored, "a" is a 
constant, "b" is the coefficient, and "c" is the exponent. The station 
identifiers for the dependent variable (Y), the period of record, and 
the operation code MPL are specified on the daily values code card. The 
station identifiers for the independent variable (X) along with the re
quired values for "a," "b," and "c" in the above equation are specified 
on the special program option card. 

If "a," "b," or "c" are not specified, the 
default value for each are as follows: 

a = 0, b = 1, and c = 1. 

By not specifying ."a," the log-log relation 
c 

Y = bX may be computed; by not specifying "c," the linear least-square 
equation Y = a + bX may be computed; and by not specifying "b" or "c," 
the equation Y =a+ X may be computed. The values for "a," "b," and 
"c" may be specified as negative by prefixing the value with the minus 
(-) sign. This operation may be used to make corrections· to already 
existing data records by specifying the same primary identifiers on the 
special program option card as on the daily values code card. An ex
ample of the use of this option for making corrections weuld be datum 
corrections or correcting data in which a decimal has been misplaced. A 

• 

request for this operation consists of only one daily values code card • 
and one special program card, each preceded by a Z card if required • 

• IV.A.S.d~ (1) Preparation of Input 

Three card types are available for use 
with operation MPL. They are: 

(1) Password/agency identification card (optional) 

(2) Daily Values co~e card (mandatory) and 

(3) Special program option card (mandatory) • 

• IV .A. 5. d. (1). (a) Password/Agency Identification 
(Z Card) 

If required, the z card must 
precede the daily values · code. card and/or the special program option 
card. When preceding the daily values code card, the Update/Retrieval 
Password must be specified and the security retrieval flag may be set 
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"on" or "off." When preceding the speci~l program option card the 
Retrieval Only password .may be specified. 

A brief description of the 
Z card (see Section IV.A.3.b. for a detailed description) follows: 

Col. 1 

Col. 2-16 

Col. 17-20 

Col. 21-24 

Col. 25-28 

Col. 29-32 

Col. 33-37 

Col. 38-80 

Enter a z. 

Blank. 

Password (if required). 

Blank. 

Security retrieval flag -- Applicable only when 
preceding a daily values code card. If left blank, 
flag is set "off" upon initial entry and unchanged 
during update. 

Code 

FlAG 

NULL 

Blank. 

Set flag "on." 
Set flag "off." 

Agency code (if required). 

Blank. 

• IV .A. 5. d. (1). (b) Daily Values Code Card (2 Card) 

The primary identifiers for the 
dependent variable (Y) and the period of record to be computed are 
specified on the "2" card. The "2" card is described below: 

Col. 1 Enter a z. 

Col. 2-16 Station identification number. 

Col. 17-22 Cross section locator. 

Col. 23-28 Sampling depth. 
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Col. 29-33 Parameter code (Appendix D) • 

Col. 34-38 Statistic code (Appendix E). 

Col. 39-42 

Col. 43-44 

Col. 45-46 

Col. 47-50 

Col. 51-52 

Col. 53-54 

Col. 55-57 

Col. 58-80 

Beginning calendar year -- Code a four-digit number 
representing the beginning calendar year of the 
period of record to be processed. 

Beginning month -- Code a two-digit number repre
senting the beginning month of period of record to 
be processed, e.g., 01 for January. 

Beginning day Code the beginning day of the 
period of record to be processed. 

Ending calendar year Code the ending year of 
the period of record to be processed. 

Ending month Code the ending month of the period 
of record to be processed. 

Ending day -- Code the ending day of the period 
of record to be processed. 

Operation code -- Enter MPL. 

Blank • 

• IV.A.5.d. (1). (c) Special Program Option Card 
(6 Card) 

The primary identifiers for the 
independent variable X, the constant a, the coefficient b, and the 
exponent c, in the general log-log equation, 

c 
Y a + bX 

are specified on the "6" card (see Section IV.A.5.a. for general dis
cussion of the "6" card). 

A description of the "6" card as 
it applies when operation code MPL is specified follows: 
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Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

col. 39-45 

Col. 46-52 

Col. 53-59 

Col. 60-80 

Enter a 6 . 

Station identification number. 

Cross section locator. 

Sampling depth. 

Parameter code (Appendix D). 

Statistic code (Appendix E). 

This field is coded with the value for the con
stant "a" in the equation Y = a + bXc. The value 
may be in any contiguous part of the field with 
decimal if appropriate. If this field is left blank 
then a default for "a" is a value of zero. This 
field is applicable only for operation code MPL. 

This field is coded with the value for the coeffi
cient "b" in the equation Y =a+ bXc. The value 
may be in any contiguous part of the field with 
decimal if appropriate. If this field is left blank 
then the default for "b" is a value of one. This 
field is applicable only for operation codes MPL. 

This field is coded with the value for the ex-
. c 

ponent "c" in the equat~on Y = a + bX • The value 
may be in any contiguous part of the field with 
decimal if appropriate. If the field is left blank, 
the default for "c" is a value of 1. This field is 
applicable only for operation code MPL. 

Blank. 

• IV. A. 5 • d . ( 2 ) Sample Input and Output 

A sample card deck setup using only the 
MPL operation is shown in Figure 11. Note that only "2" and "6" cards 
are mandatory. Z cards precede the "2" and "6" cards if required. A 
sample printout produced from these cards is shown in Figure 12 . 
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II JOB (••-•)•' '•C~ASS• 
I*PROCLIB WRO.PROC~IB 

II EXEC DviNPUTtAGENCYwUSGS 
IIOVINeSYSIN DO * 
2 01463500 ~Ol540000Jli731001l97S0630MPL 
6 01463500 0009SOOOOJ eOl 
2 01463500 009150000J1973100ll9750630MPL 
6 01463500 000950000J .02 
2 01463500 703000000Jl973100ll9750630MP~ 
6 01463500 000950000J .1 
I* 
II 
II 

FIGURE 11. SAMPLE CARD INPUT USING THE MPL OPERATION CODE 
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UATA CUMPUT~D dY O~E~ATlUN MPL AGENCY CODE = USGS SECURITY HETRIEIJ~L FLAb_OFF 

STATION= Ol4oJ!)oo, J.St:CTION= ' Ut::PTrl:z ' PARM_CODE= 801~4, STATISTIC= 00003, STATE= 34, DISTRICT= 34 
i)HA.INAbt. Akt:.A= b780oUU DELAwARE R AT TR~NTON NJ 

YR UCT NOV Dt:.C ,JAI-l FE8 MAR APH MAY JUN JUL AUG SEP TOTAL 
1'1174 

7cH, 00 ~JOoOV J't!;,oO ~o.uu 42.00 31,00 J3,0U dl,OO 351.00 246.00 ~J7.00 11~9.00 393b,OO 
1'1175 

Jo.oo ct!),OO cb,OU 10oUU c11.oo 27!:)0,00 !lti'i,OO 3479,00 

UATA COMPUTED tiY U~ERATlUN MPL AGENCY CODE = USGS SECURITY HETRlt:.VAL FLA~_OFF 
SfATlON= V1ttb35U0t XSE.CTION= ' O£PTI1= ' PARM_COOE= OO'il!:)• STATISTIC= 00003t STATE= 3'+t DISTRICT= 34 
OHAINAbE AREA= b1bO.UO DE~AWARt:. R AT TRENTON NJ 

YR ocr NOV UE.C vAi-l FEB MAR APR MAY JUN JUL AUG SEP TOTAL 
l'i74 

8bo00 dOoOO ~J.uo 3boOU 7!::>.00 75,00 10.00 10,00 Jo,oo 23.00 12.00 o.oo 622.00 
1'1175 

o~oOO 'i'+oOO bb,UO ~!::>.uu :;,;c,oo 301,00 

DATA COMPUTED tiY OPERATlUN MPL AGENCY CODE = USGS SECURITY RETRIEVAL FLA~_OFF 
SfATlUN= Ol4o3500t X£ECT10N= t UEPTrl= , PARM_COUE= 70~00• STATISTIC= 00003, STATE= 34, DISTRICT= 34 
DHAINA~E AREA= b78Uo00 DEL AwARE R AT TRENTON NJ 

YR OCT NOV ut.c .;AN fEt:j MAR APt< MAY JUN JUL AUG SEP TOTAL 
1'1174 

42'io00 3"'1,00 c:.n.oo 187.~~ 3'17.00 386,00 373,00 J:;,r.oo 17J.OO 118.00 ob,OO 30.00 3184.00 
1'1175 

3llo00 47b.OO J~C:!.uO 12J,~O 21;)2.00 H9tto00 

R~CORDS TRANSFERRED TO DISK 
STATE A"ENCY STAT !ON t~ATER YE::AR PCIJDE STATISTIC X5ECTION DEPTH OPERATION RETt1IEVAL FLAG 

34 USGS V!4o3500 1974 80154 00003 MPL OFF 
34 us~s OJ.ttoJ~OO 1'175 80154 00003 MPL OFf 
34 USGS ul4t;,J::)OO l'JH 00'115 00003 MPL UFF 
34 USGS 0J.'+6J!:IOO 1975 00915 00003 MPL OFF 
34 USbS 0J.'+6J500 l9H 70JOO 00003 MPL OFF 
34 USbS Ohb.bOO 1975 70300 00003 MPL OFF 

~URMAL END OF PRUCE~SI~G UF P~OGRAM Hct/5 

FIGURE 12. SAMPLE PRINTOUT WHEN OPERATION MPL PERFORMED 



• IV.A.S.e. Data Computation from Conversion Table (RAT) 

The operation code RAT indicates that a period 
of record is to be computed by applying a rating (conversion) table to a 
period of record stored in the file. The operation provides only for 
rectilinear interpolation between points. 

• IV.A.S.e. (1) Preparation of Input 

Four card types are available for use with 
operation code RAT. They are: 

(l) Password/agency identification card (optional) 

(2) Daily Values code card (mandatory) 

(3) Special program option card (mandatory) 

(4) Rating/conversion card (mandatory) 

• IV.A.S.e.(l).(a) Password/Agency Card (Z Card) 

The Z card is optional. It may 
be required to: (1) supersede the password submitted by means of the 
symbolic parameter, (2) supersede the agency code submitted by means of 
the symbolic parameter, and (3) set the security retrieval flag "on" or 
"off" for data identified on the "2" card. The Z card must precede the 
"2" card or the "6" card. The password specified on the Z card, when it 
precedes the "2" card, must be the Update/Retrieval Password. The 
password may be the Retrieval Only Password when the Z card precedes the 
"6" card. A brief description of the Z card (see Section IV.A.3.b. for 
a detailed description) follows: 

Col. 1 

Col. 2-16 

Col. 17-20 

Col. 21-24 

Col. 25-28 

Chapter IV 

Enter a Z. 

Blank. 

Password (if required). 

Blank. 

Security retrieval flag -- Applicable only when 
preceding a daily values code card. If left blank 
flag is set "off" upon initial entry and unchanged 
during update. 
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Col. 29-32 

Col. 33-37 

Col. 38-80 

Code 

FLAG 

NULL 

Blank. 

Set flag "on." 
Set flag "off." 

Agency code (if required). 

Blank. 

• IV.A.5.e.(l).(b) Daily Values Code Card (2 Card) 

The primary identifiers for the 
data to be computed and the period of record are specified on the daily 
values code card. A "2" card is the first card of a RAT operation re
quest unless preceded by a Z card. A description of the "2" card as it 
applies to the RAT operation follows: 

Col. 1 

Col • 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-42 

Col. 43-44 

Col. 45-46 

Col. 47-50 

Col. 51-52 

Chapter IV 

Enter a 2. 

Station identification number. 

Cross section locator. 

Sampling depth. 

Parameter code (Appendix D) . 

Statistic code (Appendix E). 

Beginning calendar year of period record to be 
processed. 

Beginning month of period of record to be processed. 

Beginning day of period of record to be processed. 

Ending calendar year of period of record to be 
processed. 

Ending month of period of record to be processed. 
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Col. 53-54 

Col. 55-57 

Col. 58-80 

Ending day of period of record to be processed. 

Operation code -- Enter RAT. 

Blank • 

• IV .A. 5. e. (1). (c) Special Program Option Card 
(6 Card) 

The primary identifiers for the 
data in the daily values file to be used for the computation are speci
fied on the "6" card. The "6" card follows the "2" card unless a Z card 
is required to further identify the "6" card. In this case, a Z card is 
placed after the "2" card and preceding the "6" card. A description of 
the "6" card as it applies to the operation RAT follows: 

Col. 1 Enter a 6. 

Col. 2-16 Station identification number. 

Col. 17-22 Cross section locator. 

Col. 23-28 Sampling depth. 

Col. 29-33 Parameter code (Appendix D). 

Col. 34-38 Statistic code (Appendix E). 

Col. 39-80 Blank. 

• IV.A. 5. e. (1). (d) Rating/Conversion card (7 Card) 

The rating/conversion card (see 
Figure 13) is used only when the RAT option is to be performed. This 
program provides only for rectilinear interpolation between points. A 
maximum of 48 rating points or 12 cards can be used with each rating. 
The "7" cards always follow the "6" card. One rating is allowed for 
each RAT operation. The format of this card is described below: 
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' /w STATION 10 w PAAM BEGIN 1 2 3 4 

I 0 .J CODE DATE 
Q. DOWN- ~~OFFSET > I STREAM y M D H INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT ... 
o o o o o o o olo o o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0000000 0 0 0 0 0 0000000 0 0 0 0 0 0000000 0 0 0 0 0 0000000 
12 3 4 5 & 1 ai9I011121314151G 171819 20 Zl 22 2324 2526 272 2930 3132 3334353637 38 3940 4142 4344 45464748l9 50515253545556 5758596061 6263646566&168 970717273 747576 n 787980 

I 
11111111!1 1111111 111 11111 1111 1111 11111 1111111 11111 1111111 11111 1111111 11111 1111111 

2 2 2 2 2 2 2 212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2222222 2 2 2 2 2 2222222 2 2 2 2 2 2222222 2 2 2 2 2 2222222 
I 

3 3 3 3 3 3 3 313 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3333333 3333333 3 3 3 3 3 3333333 3 3 3 3 3 3333333 3 3 3 3 3 3333333 

4 4 4 4 4 4 4 414 4 4 4 4 4 4 4 4 4 4 44444 44 44 4 4 4 4 44444 4444444 44444 4444444 44444 4444444 44444 4444444 
I 

5 5 5 5 5 5 5 515 5 5 5 5 5 5 5 5 55 55 55 5 55 55 5 5 5 5 55 55 5 5555555 5 5 55 5 5555555 5 5 55 5 5555555 55 55 5 5555555 
I 

6 6 6 6 6 6 6 616 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 6 6 6 6 6 6 6 6 6 6 6 6666666 6 6 6 6 6 6666666 6 6 6 6 6 6666666 6 6 6 6 6 6666666 

I 7 7 7 7 7 7 7 7:7 7 7 7 7 7 7 7 777 77777 77 7777 77 7 77 77 7777777 7 77 77 7777777 7 7 7 7 7 7777777 7 77 7 7 7777777 

I a a a 8 8 8 a ala 8 8 8 8 8 8 8 8 8 a a 8 8 8 8 8 8 a 8 8 8 8 8 8 8 a 8 a 888aa8a 8 8 8 8 8 a888a88 8 8 8 8 8 8a8888a a 8 8 8 8 888aa88 
I 

g g g g g g g gig g g g g g g g g g g g g g g g g g 9 9 9 9 9 9 9 9 9 9 9 9999999 9 9 9 9 9 99999gg g 9 g 9 9 9gg99g9 g 9 9 9 9 99999g9 
1 2 3 4 5 & /,.!';0 ~0, ;112 13 14 15 I& 1118 19 20 21222324 25 2& 272 930 31 3 33 34 353& 3 3839404142 4344~546 474849 o 51 5253 54 55 56 57 sa 59606162 63 64 &566&7 6869 70 71 7273 74 757& n 7879 ao 

Col. 1 

Col. 2-16 

Col. 17-19 

Col. 20-24 

Col. 25-32 

Col. 33-80 

Chapter IV 

FIGURE 13. RATING/CONVERSION CARD 

Enter a 7. 

Station identification number. Same as on the 
daily values code card. 

Blank. 

Parameter code (Appendix D). Same as on the daily 
values code card. 

Blank. 

Rating points -- There are four sets of fields, each 
containing a five-digit input value, and a seven
digit output value. In both subfields, code values 
in whole numbers unless a significant digit is 
required to the right of the decimal point, in which 
case code the decimal point in the appropriate 
place. The input values are coded in columns 33-37, 
45-49, 57-61, and 69-73, and the corresponding 
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output values are coded in columns 38-44, 50-56, 
62-68, and 74-80. Input values must be coded in 
ascending order, and each output value must be equal 
to or greater than the previous value. For example, 
if dissolved chloride concentrations are to be 
computed from a rating with conductivity, the values 
for conductivity are coded in columns 33-37, 45-49, 
57-61, and 69-73 in ascending order and the values 
for chloride concentration are coded in columns 38-44, 
50-56, 62-68, and 74-80 with each value equal to or 
greater than the previous value • 

• IV.A.5.e. (2) Sample Input and OUtput 

A sample card deck setup using the RAT 
operation code is shown in Figure 14. The printout produced from these 
cards is shown in Figure 15. 

• IV.A. 5. f. Computation of Water-Quality Discharge (CON) 

The operation code CON indicates that a water
quality discharge (tons/day) is to be computed using the relation 

L = 0.0027QC 

where L is the water-quality discharge in tons/day, Q is the streamflow 
in cfs, C is the concentration in mg/1 and 0.0027 is the conversion 
factor. 

The concentration and the streamflow data must 
exist in the daily values current file. 

• IV. A. 5 • f. ( 1) Preparation of Input 

Three card types are available for use 
when operation code CON is specified. They are: 

(1) Password/agency identification card (optional) 

(2) Daily values code card (mandatory) 

(3) Special program option card (mandatory) 
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II JOB (----),t '•CLASS= 
I*PROCLIB WRO,PROCLIB 

II EXEC OVlNPUTtAGENCY~USGS 
IIDVIN.SYSIN DO * 
2 01463500 0094500003l973l00ll9750630RAT 
6 Ol46JSUO 0009500003 
7 01463500 00945 0 0 100 99 300 
2 01397000 00060000031~73l00119750630RAT 
6 01386000 0006000003 
7 01397000 OOObO 0 0 50 100 51 
I* 
II 
II 

FIGURE 14. SAMPLE CARD INPUT USING THE RAT OPERATION CODE 

• 

290 1000 900 

204 300 1200 
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UATA C~MPUTEO dY UPE~ATl~~ ~AT AGENCY CODE = USGS SECURITY RETRIEVAL fLAG_OFF 
Sf ATION• OH635UUt X:)t.CTION= ' UEPTH= ' PARM_COUE= 00~~5, STATISTIC• 00003, STATE• 3., DISTRICT~: 3~ 
OHAINAGE M~EA• 67tSOoUO DELAWARE R AT TRENTON NJ 

YR OCT NOV OEC JAN FEt:i MAR AP~ MAY JUN JUL AUG SEP TOTAL 
1'Htt 

4lo!:lo0U 3787.00 c7J.l,uo 18Ju.~~ 388!:1.00 378tt,OO 3658,00 3479,00 1669oOO 1155.00 6~3.00 c9s.ou 31061.00 
1'1175 

29'+'to0U 46.Jit,UO Jl~&.uo 119'11.~~ Z!:»Sl.Oo 14484,00 

UATA CUMPUTEO ~y OPERATION HAT AGENCY CODE • USGS SECUHlTY RETRIEVAL FLAG_OFf 
SlATION= Ul.l970UUt K~ECTION• ' UEPTHa ' PARM_COOE• 00060• STATISTic:.: 00003, STATE• 3•• DlSTRICT• 34 
OHAINA<;t:; AHEA• 1HoUO Sd ~ARITAN R AT STANTON. NJ 

YR UCT NOV ut::c ,JAI'l FEI:I MAR APH MAY JUN JUL AUG SEP TOTAL. 
1"'74 

ltb.htiU 3c~t,~tl.l 97d7,tlo JU7o.~U 1791to00 3476.00 4870,00 2378,00 701.20 221.00 ltt6,60 1834.110 29113.60 
11175 

!Hi ottO lO.J'lloOO 7Jo'i,OO 816oo~~ s7oo.oo 590,00 236·76.80 

RECORDS TRANSFERRED TO DISK 
Sl ATE AGt::NCY STATlON wATER YEAH PCOOE STATISTIC XSECTlON DEPTH OPERATION ~EiTRlEVAL FLAG 

34 USGS uho3soo 1974 00945 00003 RAT OFF 
34 USGS 0!463!:100 1975 00945 00003 RAT OFf 
34 USGS U!J'I7000 1974 00060 0001l3 RAT OFF 
34 UStJS UJ.39 ./000 1975 00060 00003 RU OFF 

~URMAL ENU OF PRO~ESSINb Uf PROG~AM H~7~ 

FIGURE 15. SAMPLE PRINTOUT WHEN OPERATION RAT PERFORMED 

• • 



• 

• 

• 

• IV. A. 5. f. ( 1) • (a) Password/Agency Identification 
Card (Z Card) 

If required, the password/agency 
identification qard must precede the daily values code card or special 
program option to which it applies. If it is necessary to supersede the 
password submitted by means of the symbolic parameter PASSWRD: 

(1) The password specified on the. z card preceding the daily 
values code card must match the update/retrieval password in 
the station header record. 

(2) The password specified on the Z card preceding the special 
program option card must match either the Update/Retrieval 
Password or the Retrieval Only Password in the station header 
record. A brief description of the z card (see Section IV.A.3.b.o 
fqr detailed description) follows: 

Col. 1 Enter a z. 

Col. 2-16 Blank. 

Col. 17-20 Password (if-required). 

Col. 21-24 Blank. 

Col. 25-28 Security retrieval flag -- Only applicable if 
preceding a daily values code card. - If left blank, 
the flag is unchanged on update and set "off" upon 
initial entry. 

Code 

FLAG Set flag "on." 
NULL Set flag "off." 

Col. 29-32 Blank. 

Col. 33-37 Agency code (if required). 

Col • 38-80 Blank. 
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• IV. A. 5. f. ( 1) • {b) Daily Values Code Card (2 Card) 

The primary identifiers for the 
water-quality discharge data and the period of record to be computed are 
specified on the "2" card. The "2" card is the first card for each 
request of the CON operation except when preceded by a z card. Refer to 
Section IV.A.5.a. for a general description of the "2" card. A descrip
tion of the "2" card when CON is specified follows: 

Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-42 

Col. 43-44 

Col. 45-46 

Col. 47-50 

Col. 51-52 

Col. 53-54 

Col. 55-57 

Col. 58-80 

Chapter IV 

Enter a 2. 

Station identification number. 

Cross section locator. 

Sampling depth. 

Parameter code (Appendix D) • 

Statistic code (Appendix E). 

Beginning calendar year of period of record to be 
processed. 

Beginning month of period of record to be processed. 

Beginning day of period of record to be processed. 

Ending calendar year of period of record to be 
processed. 

Ending month of period of record to be processed. 

Ending day of period of record to be processed. 

Operation code -- Enter CON. 

Blank. 
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• IV. A. 5. f. ( 1) • (c) Special Program Option Card 
(6 Card) 

Two "6" cards are required when 
the operation code CON is specified. The primary identifiers for the 
concentration data are specified on the first "6" card following the 
"2" card and the primary identifiers for the streamflow data are speci
fied on the second "6" card. A z card may precede each "6" card if 
required. 

A brief description of the 
"6" card follows: 

Col. 1 Enter a 6. 

Col. 2-16 Station identification number. 

Col. 17-22 Cross section locator. 

Col. 23-28 Sampling depth. 

Col. 29-33 Parameter code. 

Col. 34-38 Statistic code. 

Col. 39-80 Blank • 

• IV.A.S.f. (2) Sample Input and Output 

A sample card deck setup is shown in 
Figure 16. The printout produced from the cards is shown in Figure 17. 

• IV.A. S.g. Add . or Subtract Two Records (ADD/SUB) 

The code ADD indicates that the daily values 
from two different records stored in the file are to be combined for 
a specified period, and the results stored in the Daily Values File. 
The code SUB indicates the daily values from one record in the file are 
to be subtracted from the daily values of another record in the file for 
a specified period, and the results stored in the file • 
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II JOB (••••),t '•CLASS;; 
I*PROC~lB WRD.PROC~IB 

II EXEC OVINPUTtAGENCY•USGS 
1/0VIN,SYSIN DO * 
2 01463500 
6 01463500 
6 01463500 
2 01463500 
6 01463500 
6· 01463500 
2. 01463500 
6 01463500 
6· 01463500 
I~ 
II 
II 

8015500003l973100ll9750630CON 
8015400003 --
0006000003 
70290000031973100119750630CON 
009150000J . 
0006000003 
7030200063lV73100ll9750630CON 
7030000003 
0006000003 

FIGURE 16. SAMPLE CARD INPUT USING THE CON OPERATION CODE 
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UATA CvMPUTEO ~y UPERATIUN CON AGENCY CODE • USGS SECU~ITY HETRIEVA~ FLAb_OFF 

STATlvN= Uho350Ut XSECTION= • OEPTH=- • PARM_COUE• o0~55t STATISTIC• OOOOlt STATE.• J•• 
OHAINAt;t AHEA• 67do.uo DELAwARE R AT TRENTON NJ 

YR UCT NOV DEC JAN FE~ MA~ APH !'lAY JUN JUL AUG 
1'1174 

23clo.oo 60~t2.00 .H7y!),OO 4310.00 l68b,OO 1612.00 2230.00 2771,00 hlileOO 3279.00 10019.00 
l'J75 

51J2ed0 J.O~to.oo 131:110,00 4'Jb.~~ 1003,00 101000,00 2031!:)0,04 

UATA COMPUTEO ~y OPERATJ.UN CON AGENCY COUE = USGS SECUHITY RETRIEVAL FLAG_OFF 
STATION= 0146351)0. XSt::CTION= • DEPTH= • PARM_CODE= 7~?90t STATISTIC• 00003t STATE= 34t 
OHAINAGt:: AREA= 6780,\10 DELAWARE R AT TRENTON NJ 

YR vCT NOV UEC .JAI'l FEB MAR APR MAY JUN JUL AUG 
11J74 

337.70 lltHaOO J7tso.oo 2077eQO 31J2,00 3836,00 4724.00 2no.oo 702.00 356.00 124.00 
J.lj75 

12'+be00 21~o.oo JJ'll4,00 J.20't·Y~ 1868.00 

UATA COMPUTEU dY OPEI(AflUN CON AGENCY CODE = USGS SECURITY HETRIEVAL FLAG_OFF 
SlATlvN= UhoJ~OOt XSECTION= • Ut:PTH= • PARM_COUE• 70302• STATISTIC• 00003t STATE:a lftt 
O..CAINAGt:: AREA= o7ao.oiJ DELAwARE R AT TRENTON NJ 

YR OCT NOV ut.c JAr~ FEB MAl'( APto< MAY JUN JUL AIJG 
l'i74 

170Je00 571il,OO 1'J~:lii,O{) lOtiOJ..~V, 16664.00 19989,00 25ft2S.OO 13835.00 3378.00 1841,00 b82.00 
l'H5 

62~'+.00 uao,oo loOJ9,oO 598~.~~ 9380.00 

RECORDS TRANSFERRED TU DISK 
SlATE AGENCY STAT LON WATER YEAR PCOOE STATISTIC ASECTlON DEPTH OPERATION 

34 U~G~ OL4oJ500 11174 80155 00003 CON 
34 USGS ~ Oi'tbJSOO 1975 BOlSS 00003 CON 
34 U~GS Oho::J50o 1974 70291) 00003 CON 
34 USGS U.i.46::J500 1975 70290 00003 CON 
34 USG:;) OJ.'tb3:)00 1974 70302 00003 CON 
34 USGS 0A.It6J500 1975 70302 00003 CON 

NUHMAL END OF PRO~ESSlNG UF PROGRAM H475 

FIGURE 17. SAMPLE PRINTOUT WHEN OPERATION CON PERFORMED 

• 
DISTRICT• 34 

SEP TOTAL 

~571!:».00 14·3166.00 

308&71.84 

DIS!~ICh: 34 

SEP TOTAL 

416.00 23385.70 

9908.00 

DISTRICT= 34 

SEP TOTAL. 

2080.~0 122148.00 

48882.00 

RETRIEVAL FLAG 

OFF 
OFF 
OFF 
OFF 
OFF 
OFf 



• IV. A. 5 • g. ( 1) Preparation of Input 

Three card types are available for use 
when ADD or SUB code is specified. They are: 

(1) Password/agency identification card (optional) 

(2) Daily value~ code card (mandatory) 

(3) Special program option card (mandatory) 

• IV. A. 5. g. ( 1) • (a) Password/Agency Identification 
Card (Z Card) 

The Z card is optional. De
tailed descriptions of its use for password specification, and retrieval 
protection are in Section IV.A.3.b. Detailed description of its use for 
agency specification is in Section IV.A.5.a. (1). (b). A brief descrip
tion of .the z card follows: 

Col. 1 

Col. 2-16 

Col. 17-20 

Col. 21-24 

Col. 25-28 

Col. 29-32 

Col. 33-37 

Col. 38-80 

Chapter IV 

Enter a z. 

Blank. 

Password (if required). 

Blank. 

Security retrieval flag. Applicable only if Z card 
precedes a "2" card. If left blank, theflag is set 
"off" on initial enery and unchanged during update. 

Code 

FLAG 
NULL 

Blank. 

Set flag "on." 
Set flag "off." 

Agency code (if required). 

Blank. 
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• IV .A. 5. g. (1) • (b) Daily Values Code Card (4 Card) 

The primary identifiers for the 
data being computed, the period of record to be computed, and the opera
tion code are specified on the "2" card. A check option may be coded in 
column 59. If this column is left blank, a no-value indicator will be 
stored for those days where data are missing for either of the two 
records specified on the special program option cards. If a "1" is 
coded in column 59 and data is missing for the record identified by the 
second "6" card then the data from the record identified by the first 
"6" card will be stored with the results. The "2" card is described 
below: 

Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-42 

Col. 43-44 

Col. 45-46 

Col. 47-50 

Col. 51-52 

Col. 53-54 

Col. 55-57 

Chapter IV 

Enter a 2. 

Station identification number. 

Cross section locator. 

Sampling depth. 

Parameter code • 

Statistic code. 

Beginning calendar year of period of record to be 
processed. 

Beginning month of period of record to be processed. 

Beginning day of period of record to be processed. 

Ending calendar year of period of record to be 
processed. 

Ending month of period of record to be processed. 

Ending day of period of record to be processed. 

Operation code. 

Code 

ADD Add two records. 
SUB Subtract two records • 

A-57 



Col. 58 

Col. 59 

Col. 60-80 

Blank. 

Check code. 

Blank -- Store no-value indicator if data for record 
identified by second special program option card is 
missing. 

"1" - Store data from record identified by first 
special program option card if data for record 
identified by second program option card is missing. 

Blank. 

• IV. A. 5. g. ( 1) • (c) Special Program gption Card 
(6 Card) 

Two special prc)gram option cards 
are required for each ADD or SUB operation. 

When SUB is specified on the 
daily values code card, the data identified on the second "6" card is 
subtracted from the data identified by the first "6" card. If required, 
a z card may precede each "6" card. 

A brief description of the 
"6" card follows: 

Col. 1 Enter a 6. 

Col. 2-16 Station identification number. 

Col. 17-22 Cross section locator. 

Col. 23-28 Sampling depth. 

Col. 29-33 Parameter code. 

Col. 34-38 Statistic code. 

Col. 39-80 Blank. 
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• IV.A.S.g. (2) Sample Input and Output 

A sample card deck setup using the ADD and 
the SUB operation cards is shown in Figure 18. The printout produced 
from these cards is shown in Figure 19 • 

• IV.A.S.h. Change Data Identifiers (CID) 

The operation code CID indicates that records 
in the file are to have one or more of the following identifiers updated~ 

Agency Code 

State Code 

Station Identification Number 

Cross Section Locator 

Sampling Depth 

Parameter Code 

Statistic ConA 

The new or corrected identifiers, with the 
exception of agency code and state code, must be specified on the daily 
values code card along with the operation code CID and the period of 
record. The current identifiers, with the exception of the agency code 
and state code, must be specified on the special program option card. 
If the agency code or state code has been updated in the Station Header 
File, then the ~ agency code (col. 3-37) and/or ~ state code 
(col. 43-44) must be specified on the z card preceding the daily values 
code card; and the current agency code and/or current state code must be 
specified on the Z card preceding the special program option card. If 
the operation CID is to be performed upon records residing in the his
torical file, they must be retrieved by the cataloged procedure DVRETR 
(see Section IV.B.) and entered into the current file using the cata-
loged procedure DVINPUT. An example of using both procedures is shown 
in Section IV.A.9. All records specified on the special program option 
card will be marked with a D, indicating they are to be deleted during a 
merge/update or retrieval operation. 

• IV .A. S.h. (1) Preparation of Input 

The three card types available for use 
with operation code CID are: 
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II JOB (••-•)tl •tCL..ASS;:: 
I*PROCLIB WRD.PROCLIB 

II EXEC DVINPUTtAGENCY;::USGS 
/IOVIN~SYSIN DO * 
? 01460500 
6 01460901 
6 01463500 
2 01460501 
6 01463500 
6 01460500 
I* 
II 
II 

0006000003l~73100ll9750630SUB 
0006000003 
0006000003 
000600000319731001197506JOADD 
0006000003 
0006000003 

FIGURE 18. SAMPLE CARD DECK US!NG ADD AND SUB OPERATION CARDS 
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"'d 
r1' 
(t) 
1'1 

H 
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0\ 
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DATA COMPUTED ~y OPERATION ~UB AGENCY CODE = USGS SECURITY RETRIEVAL FLAG_OFF 
STATION= Ol460SVOt XSECTlUN= 
D~AINAuE AHEA= 0,00 

, DEPTH= t PARM_COUE= OOV60t STATISTIC= U0003t STATE= J4t DISTRICT= 34 
DELAWARE AND RARITAN CA AT KINGSTON NJ 

YR ocr i'IUV Ut.C ..JAN FE I:! MAR APR ~AY JUN JUL AUG SEP TOTAL 
l '117 4 

JO'+u,ou • 30~u,uo Jluu.oo 3100·~~ 2770.00 3100,0\J .3000.0\J 29~0,00 2~00.00 t!110,00 2tbo,oo 2ti70,00 35100,00 
l'i75 

310UoUO 3000,00 jlcu.oo 3010.~0 ~790,00 .300,00 ls~ao.ou 

OATA CUMPUTED ~y vPERATIUN ADD AGENCY CODE = USGS SECURITY RETRIEVAL FLAG_OFF 
STATION= Ol4b05Ult X~~CTION= 
DRAINAGE AREA= o,ou 

t DEPTH= t PARM_CODE= 00060t STATISTIC= 00003t STATE= 34t DISTRICT= 34 
DEL ~ RARITAN CANAL AT KING~TON NJ tl::!t 

YR UC T 1110'1 OE:C ..JA1'1 ft:.l:j MAR APR MAY JUN JUL AUG StY TOTAL 
1~74 

757ou.oo 1~21~u.ou 9ool~v.uu o0~8ou.uu 4609lv.ou 600ooo.oo 794400,00 4561Vu.oo 2JOJ!O,oo lScJoo.oo 1804~0.00 J~J7lo.ou ~ObtH40oOU 

1'175 
l266~v.oo 280o~o.uv 61J~ov.uu sooabo.ou 60498o,oo 96800,00 2303B20.00 

RECORDS TRANSFERRED TU DISK 
STATE AGE.NCY ~TAll UN ~A H.R YEAR PC ODE STATISTIC X~ECTION DEPTH OPERATION RETRIEVAl.. FLAG 

34 USb~ V146U~00 1~74 00060 00003 SUB OFF 
34 USGS UJ.4b0~00 197!:> 00060 00003 SUB OFF 
34 USGS UJ.4bU501 1~74 00060 00003 ADD on 
34 USGS OJ.it·bU501 1~7:;, 00060 00003 ADD OFf 

~URHAL ~NU OF PHOCESSlNb vf PHOGRAM H47~ 

FIGURE 19. ADD AND SUB OPERATION PRINTOUT 



(1) Password/agency identification card (optional) 

(2) Daily values code card (mandatory) 

(3) Special program option card (mandatory} 

• IV. A. 5. h. ( 1) • (a) Password/Agency Identification 
Card (Z Card) 

The password/agency identifica
tion card is optional. It may be required to: 

(1) Supersede the password submitted by the symbolic parameter 

(2) Supersede the agency code submitted by the symbolic parameter 

(3) Correct the agency code in the daily values file 

(4) Correct the state code in the daily values file 

If the agency code is to be 

corrected, then the correct agency is specified in columns 33..:37 of the 
Z card preceding the daily values code card, and the current agency code 
is specified in columns 33-37 of the Z card preceding the special pro
gram option card. Likewise, when correcting the state code, the correct 
state code is specified in columns 43-44 of the z card, preceding the 
daily values code card, and the current state code in columns 43-44 of 
the z .card preceding the special program option card. The password, if 
required, must be an Update/Retrieval Password whether the Z card pre
cedes a "2" card or a "6" card. A brief description of the Z card 
follows: 

Col. 1 

Col. 2-16 

Col. 17-20 

Col. 21-24 

Col. 25-28 

Chapter IV 

Enter a z. 

Blank. 

Update/Retrieval Password {if required). 

Blank. 

Security retrieval flag. Applicable only if z card 
precedes a "2" card. If left blank, flag is set 
"off." 
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Code 

FLAG Set flag "on." 
NULL Set flag "off." 

Col. 29-32 Blank. 

Col. 33-37 Agency codf (if required). 

Col. 38-42 Blank. 

Col. 43-44 State code (if required) • 

Col. 45-80 Blank .. 

• IV .A. 5. h. (1). (b) Daily Values Code Card (2 Card) 

The correct primary identi
fiers for the data are coded on the daily values code card. The period 
of record and the operation code CID also are coded on the daily values 
code ·card. The "2" card is the first card except when preceded by a 
Z card. Refer to Section IV.A.5.a.(2). for general description of the 
daily values code card. A description of the "2" card as it applies to 
the CID operation follows: 

Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29~33 

Col. 34-38 

Col. 39-42 

Col. 43-44 

Col. 45-46 

Chapter IV 

Enter a 2. 

Correct station identification number. 

Correct cross section locator. 

Correct sampling depth. 

Correct parameter code. 

Correct statistic code. 

Beginning calendar year of period of record to be 
processed. 

Beginning month of period of record to be processed. 

Beginning day of period of record to be processed. 
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Col. 47-50 

col. 51-52 

Col. 53-54 

Col. 55-57 

Col. 58-60 

Ending calendar year of period of record to be 
processed. 

Ending month of period of record to ·be processed. 

Ending day of period of record to be processed. 

Operation code -- Enter CID. 

Blank. 

• IV .A. 5. h. (1). (q) Special Program Option Card 
(6 Card) 

The current primary identifiers 
are coded on the special program option card. The "6" card follows the 
"2" card. If required, a Z card may precede the "6" card. Refer to 
Section IV.A.5.a. (3). for a detailed description of the special program 
option card. A description of the "6" card as it applies to the CID 
operation follows: 

Col. 1 Enter a 6. 

Col. 2-16 Current station identification number. 

Col. 17-22 Current cross section locator. 

Col. 23-28 Current sampling depth. 

Col. 29-33 Current parameter code. 

Col. 34-38 Current statistic code. 

Col. 39-80 Blank. 

• IV.A.5.h. (2) Sample Input and OUtput 

A sample card deck setup using the CID 
operation code is shown in Figure 20. A sample printout produced from 
these cards is shown in Figure 21. 
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VI 

• • 
II JOB (••-•)•' ••CLASS• 
I*PROC~IB WRD,PROC~IB 

II EXEC OVlNPUTtAGENCY=USGS 
IIDVIN,SYSIN DD * 
2 01463500 
6 01463500 
2 01463500 
b 01463500 
I* 
II 
II 

00915000011963100119650930Cl0 
0091500003 
801540000l1963100119650930CID 
8015400003 

FIGURE 20. SAMPLE CARD DECK SETUP USING CID OPERATION CODE 

• 



n 
::r 
Pl 

"C 
rt 
(t) 
1'1 

H 
< 

~ 
0'\ 
0'\ 

O~EHATlUN Ciu P~kFUHM~U 

SlATlU~= Ul•bJ~OUt XSECTION= 
OHAlNAGE AkEA= oTbO.vO 

SfATlUN= vl~b~500t XSfCT!UN= 
DHAINAbE AHEA= b7~0.UO 

1 ~b'+ CUI"'PLE:. H..D 

l~jbS CUMPLE.TED 

O~EHAflvN Ciu PE.HFOHI"'EO 

SIATIUN= Oi4b~~ou, XSE:.CTIUN= 
OhAlNAbt Ak~A= b7dO.UU 

SlATlUN= U!4o3~0Ut XSECTlUN= 
D~AlNAbt ARE:.A= b7dO.UO 

l~b4 c.;uMPLE:.Tt:.u 

l~bS Ci.JI"'PLE:.TEu 

OLD STATION RECOHO 
A~FNCY CODE = USGS 

' DEPTH= t PARM_COUE= OU~jl~t STATISTIC= 00003t STATE= 34, DISTRICT: 34 
DELAWAHE H AT TRENTON NJ 

NEW STATION RECUHU 
~GE.NCY COOt = USGS SECURITY R~TRIEVAL ~LAG•OfF 

t Ut:.PTH= ' PARM_CUUE= OU~lSt STATISTIC= OOOOlt STATE= J4t OIS!RICT= ~4 
DELAWARE R AT TRENTON NJ 

OLD STATION RECUHD 
AGENCY CODE = USGS 

, Ut:.PTH= , PARM COUE= B01~4t STATISTIC= OOOU3t STATE= J4t DISTRICT= 34 
DELAwARE. R AT TRENTON NJ- . -

NE~ STATION HECU~D 
~GENCY CUDt. = US~S SE:.CUHITY Rt:.TRIEVAL FLAG•OFF 

, UE.PTH: ' PARI"'_CUUE= d0154t STATISTIC= 00001t STATE= 34t DISTRICT• 34 
DELAWARE R AT TRENTON NJ 

RE:.CORUS TRANSFERRED TU DISK 
SlATt. AGI:.NCY STATiON vtATER YEM< PC ODE. STATISTIC ASECTION DEPTH OPt::RATlON RElklE~AL FLAG 

J4 U~(:;S UJ.•oJ~OO l~o4 00~1~ 00001 ClO on 
J4 USGS U!4bJ~OO llib~ 00111~ 00001 CID OFF 
34 U~bS vJ.,.bJ~UO l~o't ~OlStt 00001 CID OFF 
34 USGS ll.l.,.oJ~OO 19o~ l:i015tt 00001 ClU OFF 

NU~MAL tNU OF ~~U~t.SSING UF ~HOG~AM H•f~ 

FIGURE 21. SAMPLE PRINTOUT WHEN OPERATION CID PERFORMED 
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• 

• IV.A.5. i. Update Water Year {YER) 

The code YER indicates that a record in the 
file has been stored with an incorrect water year which is to be cor
rected. Only the daily values code card is required for this operation. 
The password/agency identification card is optional. The primary identi
fiers and the code YER are specifie·d on the daily values code card. The 
current water year is specified in columns 39-42 and the correct water 
year in columns 47-50. If the record to be corrected .resides in.the 
historical file, it must be brought forward to the current file prior to 
use of this operation {see Section IV.A.9.) • 

• IV.A.S.i. {1) Preparation of Input 

The two cards available for use when 
updating the water years are: 

{1) Password/agency identification card {optional) 

{2) Daily values code card {mandatory) 

• IV .A. 5. i. {1). {a) Password/Agency Identification 
Card {Z Card) 

If required, the password/agency 
identification card must precede the daily values code card. Refer to 
Section IV.A.3.b. for a detailed description. A brief description of 
the z card follows: 

Col. 1 

Col. 2-16 

Col. 17-20 

Col. 21-24 

Col. 25-28 

Chapter IV 

Enter a z. 

Biank. 

Update/Retrieval Password {if required). 

Blank. 

Security retrieval flag. If left blank, flag is set 
"off." 

Code 

FLAG 
NULL 

Set flag "on." 
Set flag "off." 
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Col. 29-32 Blank. 

Col. 33-37 Agency code (if required). 

Col. 38-80 Blank. 

• IV .A. 5. i. (1). (b) Daily Values Code Card (2 Card) 

The primary identifiers, the 
current water year, the correct water year, and the operation code YER 
are coded on the daily values code card. A description of the "2" card 
as it applies to the YER operation follows: 

Col. 1 Enter a 2. 

Col. 2-16 Station identification number. 

Col. 17-22 Cross section locator. 

Col. 23-28 Sampling depth. 

Col. 29-33 Parameter code. 

Col. 34-38 Statistic code. 

Col. 39-42 Current water year. 

Col. 43-46 Blank. 

Col. 47-50 Correct water year. 

Col. 51-54 Blank. 

Col. 55-57 Operation code -- Enter YER. 

Col • 58-80 Blank. 

• IV • A. 5 • i • ( 2) Sample Input and OUtput 

A sample card deck setup is shown in 
Figure 22. A sample printout produced from these cards is shown in 
Figure 23. 
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• • 
II JOB (··~·)•' t t CL.ASS• 
I*PROC~IB WRO.PROC~IB 

II EXEC DVlNPUTtAGENCY•USGS 
1/DVIN.SYSIN DD 0 

l 01463500 
l 01463500 
2 01463500 
2 Ol4b3500 
I* 
II 
II 

80154000031974 
80154000031975 
009150000Jl974 
00915000031975 

196'+ 
1965 
1964 
1965 

FIGURE 22. SAMPLE CARD INPUT USING YER OPERATION CODE 

YER 
YER 
YER 
YER 
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O~EHATlUN Y~H P~H~OHMEU AGENCY CUD~ • USGS ~~CUHlTY R~THl~VA~ F~~G·UFF 
SfATlUN• U!4bJ~UUt XS~CTlON• t O~PTH• t PAHM_COOt• d01~4t ST~TlSTlC• OOOOJ, STATE• 34 

O~TlUN YER ~AECUT~U CHANblNb wAT~H YtAH• 1974 TO WATER YEAH• 1~b4 

O~ERATlUN YEH P~H~UHM~U AGENCY CUDt • USGS SECURITY R~THIEVA~ fLAG•UFF 
SfATlON• 0'4b3b0Ut X~ECTlUN• t U~PTH• t PAHM_COO~• 80154t STATISTiC• OOOOJt STATE• 34 

O~TIUN YEH E~ECUT~O CHAN~!NG wATER YEA~• 197~ TO WATER YEAR• 19b~ 

O~EHATlON YER PtHF.ORM(U AGENCY CUOt • U&GS SECURITY H~THlEVA~ F~AG•OFF 
STATION• ' Ul4bJ500t A~tCTION• t UEPTH• t PAHM_CODt• 009l5t STATISTIC• UOOOJt STATE• 34 

O~TION YEH ExE~Uf~D CHANblNG wATER YtAH• 1974 TO wAT~H YEAR• l9b4 

O~ERATlUN YE~ P~HfOHMtU AG~NCY COOt • USGS S~CURITY R~TRltVA~ F~AG•OFf 
SIATION• Ol4bJ~OUt XS~CTlON• t DE~TH• t PARM_COUt• OO~lSt STATISTIC• OOOOJt STATE• 34 

O~TIU1~ YEH EXE~UT~U CHANb!Nu WATtH YtAH• 1975 TO wATtR Y~AR• 1965 

H~COROS TRANSFERRED Tu DISK 
STATE AGE.NCY S TAIL UN w~Tt::R YEAH PC ODE. STATISTIC XSECTIUN DEPTH OPERATION HtTHl. EVA~ FLAG· 

~ft USGS Uhbj~QO l'J164 ij01!)4 00003 YEH UFF 
34 USGS Oht>J~OO 1~6!) 80154 00003 YEH OFf 
34 usc;s IH~bJSOO 1'164 009!5 00003 - YER OFf 
34 USGS 0J.'+b3~00 1'1&:, 0091!:> 00003 YEH OFF 

~URMA~ ~~0 OF PkO~fSSINb UF PROG~AM H'+7~ 

FIGURE ·23. SAMPLE PRINTOUT WHEN OPERATION YER PERFORMED. 
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• IV.A.5. j. Record Disposition and Delete (DSP) 

An operation code is given to indicate that 
data records are to be deleted or that a special request for the dis
position of data records has been submitted. This code is DSP and must 
be coded in columns 55-57 of the daily values code card. An addi.tiona1 
code, called a record disposition code, has been established to dif
ferentiate which of the delete and record disposition options is re
quested. The record disposition code is entered in column 58 of the 
daily values code card. 

If the record disposition code in column 58 is 
an A and the operation code is DSP, then the complete water years of 
data within the specified period of record will be deleted from the 
current disk file without affecting the historical file. Fractiona1 
water years within the specified period of record will have the data 
values for individual days set to 999999, i.e., deleted from current 
file but not from historical file during update merge and retrieval 
operations. 

If the record disposition code in column 58 is 
a D, then complete water years of data within the specified period of 
record are marked with D indicating corresponding records in hjstorical 
file are to be deleted during update/merge and retrieval operations. 
Fractional water years within specified period of record will have the 
data values for individual days set to 999998, indicating the corre
sponding data values are to be deleted from the historical fiie during 
update/merge and retrieval operations. 

If the record disposition icode in column 58 is 
an L, then all records within the specified period of record will be 

marked with an L so as not to be merged into the historical file. The 
recdrds will reside in the current file until they are no longer a part 
of the two current water years. Once removed from the current file, the 
data will be lost. 

If the record disposition code in column 58 is 
a K, then all records within the specified period of record will not be 
removed from the current file for the historical file merge until its 
data are not part of the purrent two water years ~until the records 
have existed on the disk file for at least three months • 
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If the record disposition code in column 58 is 
an R, then all records within the specified period of record previously 
marked with a D, L, or K will have the marks removed and be treated in 
normal manner during update/merge and retrieval operations. 

If a station header record does not exist in 
the Station Header File for the data records when these options are 
requested, the state code must be specified on the z card. If a station 
header record is available, the Update/Retrieval Password must be speci
fied, if a password has been stored in the header record • 

• IV.A.S.j. (1) Preparation of Input 

The two card types available when re
questing the record disposition and delete operation are: 

(1) Password/agency identification card (optional) 

(2) Daily values code card (mandatory) 

• IV. A. 5. j. (1) • (a) Password/Agency Identification 
Card (Z Card) 

precede the daily values code card. 
detailed description of the Z card. 

If required, the Z card must 
Refer to Section IV.A.3.b. for a 
A brief description follows: 

Col. 1 

Col. 2-16 

Col. 17-20 

Col. 21-24 

Col. 25-28 

Col. 29-32 

Chapter IV 

Enter a z. 

Blank. 

Update/Retrieval Password (if required). 

Blank. 

Security retrieval flag. If left blank, security 
retrieval flag is unchanged. 

Code 

FLAG 
NULL 

Blank. 

Set flag "on." 
Set flag "off." 
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• 

Col. 33-37 Agency code (if required). 

Col. 38-42 Blank. 

Col. 43-44 State code (if required). 

Col. 45-80 Blank. 

• IV. A. 5 • j . ( 1) • (b) Daily Values Code Card (2 Card) 

The primary identifiers, the 
period of record (specified by date), the operation code DSP, and the 
record disposition code are specified on the daily values code card. 
Refer to Section IV.A.5.a. (2) for detailed description of daily values 
code card. 

Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-42 

Col. 43-44 

Col. 45-46 

Col. 47-50 

Col. 51-52 

Col. 53-54 

Col. 55-57 

Chapter IV 

Enter a z. 

Station identification number. 

Cross section locator. 

Sampling depth. 

Parameter code. 

Statistic code. 

Beginning calendar year of period of record to be 
processed. 

Beginning month of period of record to be processed. 

Beginning day of period of record to be processed. 

Ending calendar year of period of record to be 
processed. 

Ending month of period of record to be processed. 

Ending day of period of record to be processed. 

Operation code -- Enter DSP. 
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Col. 58 

Col. 59-80 

Record disposition code 

Code 

A -- Delete complete water years of data within the 
specified period of record from the current file 
without affecting historical file. For fractional 
water years within specified period of record, set 
data values for individual days to 999999, i.e., 
deleted from current file but not from historical 
file. 

D -- Mark complete water years of data with a D 
indicating corresponding records in historical file 
are to be deleted during update/merge and retrieval 
operations. For fractional water · years within 
specified period of record, set data values for 
individual days to 999998, indicating the corre
sponding data values are to· pe deleted from his
torical file during update/merge and retrieval 
operations. 

L -- Mark all records within the specified period of 
record with an L so as not to be merged into the 
historical file. 

K -- Mark all records within specified period of 
record with a K so that they are not removed from 
the current file for historical file merge until 
they have existed in the current file for at least 
three months. 

R -~ Remove marks from all records within specified 
period of record previously marked with a D, K, or 
L. 

Blank • 

• IV.A.S.j. {2) Sample Input and Output 

A sample card deck setup using operation 
code DSP is shown in Figure 24. A sample printout produced. by these 
cards is shown in Figure 25. 
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VI 
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II JOB (••--),t ttCL.ASS• 
I*PROC~I8 WRO,PROC~IB 

II EXEC OVINPUTtAGENCY•USGS 
IIDVlNeSYSlN DO * 
2 01463500 
2 01463500 
2 01463500 
I* 
II 
II 

8015400003l973100119750930DSPR 
00915000031973100119750930DSPR 
00915000031963100ll96509300SPO 

FIGURE 24. SAMPLE CARD DECK USING OPERATION CODE DSP 
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rt 
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~ ...... 
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O~ERATluN DSP ~~H~OHMEU AGENCY CoDE = USGS SECURITY RtTRIEVA~ FLAG•OFF 
STATION= Ul~b35UOt XS~CTION= t D~PTH= t PARM_COD~= 80!54, STATISTICa 00003, STATE= 34 

IIJATER Yt.AH= l<j74 wA:, UPUAlt.u WITH DSP U~TIOr~ AND DISP. COOt::= H 

IIIATEH YEAR= 1975 WAS UPUAIE.U wiTH DSP U~TION AND DISP. CODE= R 

OPERATlUN DSP PEkFORMED AGENCY CODE = USGS SECURITY RETRIEVA~ FLAG-OFF 
STATION= 0!4bJ50Ut XSt.CTlUN= t Ut::PTH= t PARM_COUE.= 00915, STATISTIC= 00003, STATE= J~ 

IIIATEH YEAR= 197~ WAS UPIJAH:.iJ wiTH DSP 01-'TION AND DISP. CODE= R 

WA TEl-< YEAH= 19"75 WAS UPUA f~U w I'TH DSP UPTI UN ANU DISP. CODE= R 

OPERATION OSP PtRFURMED AGENCY CODE = USGS SECURITY RETRIEVAL FLAG-OFF 
SIATIUN= O!~bJ500t A~E.CTION= ' D~PTH= t PARM_CODt.= 00915t STATISTIC= 00003, STATE= 34 

IWATEH YEAR= 1964 WAS UPUA ft::.O wITH DSP OPTION Ai\10 DISP. CODE= 0 

IIIATEH YEAH= £-jb::> WAS UPUA Tt.U wiTH DSP UPTION AtiiD DISP. COUE= D 

RECORDS TRANSFERRED TO DIS~ 
STATE AGt::.NCY STAT !0111 WATEH YEAR PC ODE STATISTIC X SECTION DEPTH OPERATION 

34 USGS U.14bJ500 1974 d015'+ 00003 USP 
34 USGS uHoJsoo 1975 ~0154 00003 OSP 
34 US <:iS OH6J500 l9H 00915 00003 DSP 
34 USGS UhoJ!lOO 1975 00915 00003 DSP 
34 USGS OJ.I+b::S::>OO 1964 00~15 00003 USP 
34 USI:iS OJ.'+6J~OO 19b5 00915 00003 OSP 

~URMAL fNU OF PROCESSIN~ UF PKOGHAM H41~ 

FIGURE 25. SAMPLE PRINTOUT WHEN OPERATION DSP PERFORMED 

• • 

RETRIEVAL FLAG 

OFF 
OFf 
OfF 
OFF 
on 
OFF 
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• IV.A.6. Multiple Operations 

Any number of operations may be submitted for a given 
execution of the cataloged procedure DVINPUT. Each "2" card indicates 
the beginning of an operation • 

• IV .A. 6. a. Organization of Input Data Cards 

The input data cards must be organized in 
accordance with the following rules: 

(l) When a password/agency card (Z card) is required, it must 

precede the daily values code card (2 card) or the special 
progam option card (6 card) to which it applies. 

(2) The first card for each operation must be a "2" card except 

when a Z card precedes the "2" card. 

(3) Daily values data cards (3 card) are used only when the opera

tion code on the preceding "2" card is ENT. 

(4) Total check cards, if required, must follow the "3" cards to 

which they apply, except when used to set an entire water year 
of data equal to zero. In which case, the T card immediately 

follows the "2" card if the operation code is ENT. 

(5) Water-quality discharge cards (5 card) are used only when the 
operation code on the preceding "2" card is SSD. 

(6) Special program option cards (6 card) are used only when the 

operation code on the preceding "2" card is MPL, CON, RAT, 

SUB, ADD, SSD, or CID. 

(7) Rating/conversion cards (7 card) are used only if the opera
tion code on the preceding "2" card is RAT. The type "7" cards 

must follow the "6" card and a maximum of twelve "7" cards are 
allowed per operation. 

A sample deck setup using multiple operations 
in the same job is shown in Figure 26 . 
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II JOI:i <----) '' '•CLASS:: 
/ 0 PROCL.ltj w~O.Pt-<I,.ICLlB 

II t.AEC U¥lNPUT,AGt.NCY::u~bS 
//UVlNe!:tYSIN UIJ 0 

t. 
2 
3 
3 
3 
T 
3 
J 
T 
2 
3 
3 
J 
3 
(. 

2 
j 

J 
3 
3 
2 
b 
7 
2 
b 
7 
2 
b 
5 
5 
5 
:, 
:, 
5 
5 
5 
:; 
2 
b 
2 
b 
2 
b 
2 
b 
b 
i:! 
b 
b 
2 
b 
b 
2 
b 
b 
2 
b 

b 
2 
2 
2 
2 
2 
2 
c 
2 
b 
2 
b 
t• 
1/ 
II 

fLAG 
Ol4b3~00 00061JOOOU.J E. NT 
014b350Ul~7J10IJ1 1\JIJO 1000 1000 1000 1000 
Ol46J!::IOU1'17.3100~ 1000 10UU 1000 1000 1000 
Ul4oJ5001~13100J 1000 1000 1000 1000 1000 
014o.3S001~74 24000 
0146.35001~741001 1000 1000 1000 1000 1000 
0146J!:IOol':174lOO~ 1000 1000 1000 1000 1000 
Ol4bJ50U1':i7!J 1bOVO 
o l46J50o 000100000.$ t:NT 
Ol46.35UU1':i7.;S10U11U 10 10 10 10 
014bJ50Ul~7J100~1v 10 10 10 10 
014bJ5001'17410Ull~ 10 lo 10 10 
Ol46~!:1001~74lOU~1V 10 10 10 10 

•'lULL 
Ul4b.3500 
0146J!:I001~7J100llo 
014635001~7Jl00~1u 
0146J5vo1~7410011v 
Ol46JS001~7410Ul10 
0146.$500 
O}t+6J!:IUO 

0001000001 ENT 
10 . l~ 10 10 
10 1o 1o 10 
10 10 10 10 
10 11J 10 10 

u09450000J!~7Jl001197!::10630RAT 
U00950000J 

1000 
1000 
1000 

1000 
1000 

10 10 
10 10 
10 10 
10 10 

lO 10 
10 10 
10 10 
10 10 

Ul46J':l0U 0 0 100 9':1 300 290 
OlJ'HOOO 
Ol3~b000 
Ol.J970UO 
Ol4bJ5UU 

UOOoO 

0146J:>OU 
Ol4635001~7.JOllJ 
Ol4bJ50Ul~7JOcl4 
Ol4635UUl~7J02lbOOUO 

Ol4bJ5001~7J02lbl~OO 
0146J5o01~7Joc162~oo 
Ol46J':l001i17JU2lf 
Ol46J500197J02lf 
Ol46.J5001~7J0217 
o !1+6J500 l 'i 1 Jl o 
01463!:100 
0146.3::;00 
01463500 
Ol46J500 
Ol4bJSOU 
01463500 
Ol46J500 
Ol4b350U 
0 l46JSOU 
Ol46J5VO 
0146.3500 
0!46.$500 
0146J500 
01463500 
Ol4b3500 
0 l'+60':lOO 
0146050! 
01463!:100 
01460501 
0146J!:IOU 
0!4b05uo 
OHbJ500 
01463500 
0146J5UO 
Ol46J~UIJ 

014bJ!JOO 
V146j500 
0146J500 
014635(10 
0146.3!:100 
Ol46J500 
01463!::)00 

U00600000~1~7J1001197~0630RAT 
OU0600000J 

0 
t!Ol5~1J000.;S 

U00600000J 

100ol)0 
~o.oo 

':lUoOO 
1Ue00 
so.oo 
7o.oo 
bu.oo 

0 50 100 
5!;0 

17.36 

-9":1~~'-J 

~Ol540000Ji~7J100ll~7!:106JOMPL 
ooo9sooooJ .o1 
OU9150000Jl~7J10011~750630MPL 
U00950000J ,02 
7U3000000j1~73l001197506JOMPL 

U009!:1UOOOJ .1 
t!Ul550000.;Sl~7310011~7!:10630CUN 
bUl540000J 
U00600000.J 
7U290000UJ1~7Jl001l'J7506JOCON 
U09l~OOOO.J . . 
1.100600000~ 

I03020000.;Sl~7310011~7!:106JOCON 
'103000000.$ 
U00600000.;S 
OOU600UOO.;Sl~7Jl001l'J7':l06JOSU~ 
U00600000.J -
U00600000.J 
U00600000.Jl~7J1U01197!:1063UA00 
000600UOO.J 
U00600000.;S 
li0l540000J1~74 1':i64 YER 
d0l540000J1~75 1':16!:1 YER 
UU9150000.J!~74 1~64 YER 
UU9l!:IUOOOJi~75 !9b5 YER 
liOl540000Jl~731001197~0930U~PH 
U091~0000.J1'J7310011~7!J09JODSPR 
0 0':11500 OOJl '1631 0011 ':1650930DSP.D 
o09150000!1~631001l~6509JOClD 
0091500UOJ 
liUl540000!1':i6J10011~650~JOClO 
d01540000J 

51 
li0154 

1~.oo 

6.00 
o.oo 

~04 

1000 
1000 
1000 

1000 
1000 

10 
10 
10 
10 

10 
10 
10 
10 

1000 

300 

FIGURE 26. SAMPLE DECK SETUP USING MULTIPLE OPERATIONS 
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• IV.A. 7. Standard Daily Values Record Format Input 

In any given job step, data may be entered from a tape or 
a disk in the standard daily values record format (see Section IV.B. for 
format description) with or without card input by means of program 
number H475. The program will first transfer the data in the standard 
daily values record format to the current disk and then process the card 
input. The cataloged procedure (DVINPcrT) has been designed for this 
capability (see Section IV.A.9.) • 

• IV.A.8. Output 

The output consists of daily values records stored in the 
current file that are the result of the data entered or computed by 
program H475. In addition, a printout (Figure 27) is received listing 
the data records stored or deleted, and monthly totals for data entered 
or converted. The printout in Figure 27 was produced from the card deck 
setup shown in Figure 26. 

• IV .A. 8. a. Diagnostic Messages 

Diagnostic messages are printed to show the 
status of the processing by program H475. The diagnostic messages are 
identified by DUxxx, where DU is a unique abbreviation for program 
number H475 and xxx is a three-digit sequence number. All diagnostic 
messages printed by program number H475 are sequentially listed below. 
The card image on which an error was detected will generally be printed 
immediately above the error message. 

DUOOl 

DU002 

STATION NOT ON HEADER FILE-PROCESSING FOR THIS STATION 
TERMINATED. 

Check card for error and resubmit if there was an error on 
card. If no card error, make update or correction to station 
header file. 

MANDATORY ENTRIES MISSING FROM STATION HEADER FILE. 

XXX ETC. XXX 1 
XXX ETC. XXX 2 
XXX ETC. XXX 3 

XXX ETC. XXX 4 
XXX ETC.XXX 5 
XXX ETC. XXX 6 
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DATA ENTERt:.N ~y U~EkAT!UN ENl AGENCY CODE a uSGS SECURITY WtTRit:.VAL FLAG-ON 
, OEPTHa t PARM_CODE= OOOoo, STATISTIC•OOOOJt 

DELAWAHt RAT TRENTON NJ · - -
iiATION= 014oJ5VUt XSt:.CTION= STATEa ~~' DISTRlCTa 34 
DkAINAGt:. AREA= b7~o.ou 

fR UCT I~UV Ot:.C ..JAN FE~ MAR APR MAY JUN JUL AUG SEP TOTAL 
1~74 

7272o.oo 1B9lbOoOO 9oJO~u.vo o02700.oo 45B140,oo 59o9oo.oo 
TOTAL OF UA1L c FIGUHt:.~ DOtS NOT Ab~tE wiTrl PUNCHED CHECK 

1~75 

791400.00 453110.00 2c7810o00 149590.00 177600,00 350840.00 
TOTAL - CHECK TOTAL'"' 

50330'it0o00 
24000.00 

123~9o.oo c77o2o.oo ol07oo.ou 5777bv.uu o02l9o,oo S4640o.ou 
TOTAL OF DAILr FlGUHt:.~ OOES NOT A~~~E wiTH PUNCHED CHECK TOTAL 

AGENCY CODE = USGS SECURITY RETRIEVAL FLAG-OFF 

CHECK TOTAL= 
2738340.00 

1600~.00 

OA TA EN fEREN tH 
S IATIOIII= 
OkAli'lAut. AREA= 

OI>EHA T1 vN E1~T 

Ol4b3500t XSECTION= 
o7tiOoOU 

t OEPTH= , PARM_COOEz 00010, STATISTlC=00003t STATE= 3<tt DISTRICT= J4 
DELAWARE R AT TRENTON NJ -

YR OCT 
1'1174 

J2o.J9 

1 'HS 
26oo74 

NOV 

204.2'1 

2tl0o0/ 

ut:.c ..JAN 

ll'J.J2 4J.~d 

l0'>1 0 Utl cJ.~~ 

FEB MAR APk MAY 

79.89 '18.14 318.4;, !:)~8.87 

~9.3b 

YvU HAVE SUBMITTt:.U A Z CAHu TO PROGRAM H47~ WHICH RESULTED THE FOLLOWING CONDITIONS! 

AGENCY COOt = U~GS 
UPUATE PAS~WORU = 
SE~U~ITY R~lkiEvAL FLAG TUKNED OFf fOR ALL DATA UPDATED OR CREATED 

THE Advvt:. C0NOlTIUNS WILL ~E uS~D FOk THI~ PROGRAM ONLY FOR THE NEXT INPUT UATA 

JUN 

542.75 

JUL 

794.10 

THESE CONDITION$ WILL THtN ~t REPLACtu-cy THE URI~INAL PASSwORDS THAT WERE SUBMITTED TO PROGRAM H475 

AGENCY CODE = USGS SECURITY R~TRIEVAL FLAG-OFF 

AUG 

4~8.53 

StY TOTAL 

SJO,OJ 4031to44 
NO CHECK TOTAL 

738.38 
NO CHECK TOTAL 

DATA ENTEREN BY 
STATION'" 
DRAINAGE AREA= 

UI>E.RATlON ENT 
0!4bJ500t XSECTION= , DEPTH= , PARM_COD~= 00010, STATIST1Ca00001t 

DELAWARE R AT TRENTON NJ - . 
STATE= ~~· DISTRICT= 34 

YR UCT 
1~74 

J~4.J'll 

1'>'75 
2"71.32 

o7l:IOoUO 
NOV Ot:.C 

2~9.0i:! lJ<t.ts'>l 

i:!9!':1o'llb 10::3.96 

UATA COMPUTED dY OPERAT!UN HAT 

..JAI~ 

50.4~ 

28.;;,c 

S I ATION= Ol4oJ500t -1\St:.CTION= 
OHAINAGI:. AREA= oltlo.uu 

YR OCT NOV ut:.c .;AN 
1'>'74 

<it1b!:;o00 3"Tti7oOO c7.Ll.uo ltl30o0~ 
1'1175 

2'114<to00 <t6J~.oo Jl;,o.oo 1199.~~ 

UATA ~OMPUTEO dY OPERATiON KAT 
S I"ATivo~a Ol3'>1700Ut XSt.CTIUN= 
DRAINAGE Af(EA= 1<t7.UO 

YR ocr NOV ut:.c ..JAN 
1~74 

4bJol:IO .JC4o40 97o7.tlo 307b·~~ 
1'1175 

tlllodO lUJ'>IoOO 7419.00 d1booUV 

FEB MAR APR MAY JUN JUL AUG SEP TOTAL 

9b.~H 115.lb 340,66 5b3,d5 613.39 844,89 465,68 576,40 4385.30 
. ~0 CHECK TOTAL 

o7.42 7tH.18 

AGENCY CODE = USGS SECURITY RETRIEVAL FLAG_OFF 

' UEPTH= . PARM_COUE: 00'>'45• STATISTIC= 00003, STATE= 34t DISTRICT• Jolt 
DELAWARE R AT TRENTON NJ 

FE.~ MAR APk MAY JUN JUL AUG SEP T'tiTAL 

31H~5.00 3784.00 3657.00 3479.00 1669.00 1155,00 6~3.00 2~5.~0 31060.00 

2551.00 14484.00 

AGENCY CODE = USGS SECURITY RETRIEVAL FLA~_OFF 

' UEPTH= ' PARM_CODE= 00~60t STATISTIC= 00003, STATE• 34, DISTRICT• 34 
SB RARITAN R AT STANTON NJ 

FEB MAR APk MAY JUN JUL AiJG SEP TOTAL 

1844.00 4426.00 <it870,00 2J7d,OO 701.20 221.00 11:16,60 18~4.~0 30113.60 

5700.00 b40.00 23776.80 

FIGURE 27. PRINTOUT PRODUCED FROM CARD DECK SETUP IN FIGURE 26 
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UATA COM~UTEU ~y OPERATlUN ~SO AGENCY CODE = USGS SECURITY HETRI~VAL FLAG_OFF 

S.T AT! UN= 0!463~00t X~t.CTION= • Ot.PTH= • PARM_COUE= d0~55t STATISTIC= 00003t 
OHAINA"'E AHt::A= bltiO,OO UEL.AwARt:: R AT TRENTON NJ 

YR OCT r>IUV DtC vAN FEb MAR API< MAY JUN JUL 
1~73 CONC 

177.00 
1973 LUAD 

(+2,00 

UATA CUM~UTEU ~y OPEHATlUN MPL. AGENCY CODE = USGS SECURITY RETRIEVAL. FL.Ab_OFF 
SfATION= 0!(tb35U\Jt XSE:CTION= ' UEPTH= ' PARM_COUE= 80~~4t STATISTIC= 00003t 
D~AINAGI::: M~EA= o7tiOoOU DELAwARE R AT TRENTON NJ 

YR OCT N(JV utc JAN FEI::i MAR AP~ MAY JUN JUL 
1~74 

7tHoOO ~Ju,oo .;;o,~!;),UU dO.~y 42.00 31,00 33,00 dl,OO 3Slo00 24&,00 
1975 

30.00 ,.~.oo t:b,OO !0·~~ c':l,oo 2750,00 

UATA COMPUTED ~y OPERATlUN MPL. AGENCY CODE = USGS SECURITY RETRIEVAL FLAG_OFF 
STATIO,~= Oh&350Ut XStCTION= • DEPTH= • PARM_COUE= OO~l5t STATISTIC= 00003t 
DHAINAGE AHEA= 67dO,UO DELAwARE R AT TRENTON NJ 

YR OCT NOV Dt.C vA'~ FEb MAR API< MAY JUN JUL 
1.,74 

8bo00 dUoOO !)J,uo 3boU~ 7~.00 75.00 70,00 '7o,oo 3bo00 23,00 
1~75 

b~oOO 'i4oOiJ tH~,uo ~~·1!1! !lc,OO 

UATA CIJMPUT£0 ~y U~ERATiUN MPL AGENCY CODE = USGS SECURITY RETRIEVAL FLAG_OFF 
~I AT ION= OJ.4b.:S!;0Ut XSECTION= • UEPTH= • PA~M-COuE= 70~00t STATISTIC= 00003t 
DRAINAbt:: ARt:A= 6780,00 DELAwARE R AT TRENTON NJ 

YR veT NUV UEC JAi-4 FE~ MAR API< MAY JUN JUL 
1"'74 

~c9oOO J•:HoOO 217.00 ld7o00 397.00 38&,00 373,00 3!:17,00 173.00 118.00 
1"'7S 

311.00 •t'7o. o u .:s"~.oo 12J·I!~ 2bl,OO 

FIGURE 27, Continued 
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STATE= 34t DIS!HICf= 34 

AUG SEP TOTAL. 

177.00 

42.00 

STATE= 3f+t t)ISTidCI= 34 

AUG SEP TOTAL. 

!:)37,00 1129.00 393b,OO 

!'d9,00 3479,00 

STAT£= 3f+t DISfRICT= 34 

AUG SEP TOTAL 

12.00 6,00 &22.00 

3.U1o00 

STATE= 34t DISTRICT= 34 

AiJG SE~ TOTAL 

66,00 30,00 3184.00 

14'>1~.00 
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UATA CUMPUT~O dY U~~~ATlVN ~UN 
It lATlUN• UhoJ~UUt X.~ECTION• 
OHAlNAI;IIi. A..CEA• b•tb0,\111 

YR vcr I'IIOV LH.C ..JAI-4 
lY74 

232lt1eUU C,U'tieUO J .. .,.,~.uo .. JlUell~ 
l~7S 

b~c!et:IU 1u .. u.uo lJ<;U,UU 4+9Ch ~~ 

UATA CUMPUTEO dY O~t~ATlUN CUN 
SlATION• uhoJ~Uu• x.St.CTIUN• 
OtoCAINAGt:; AkEA• t)7t:IU • UU 

Yk VCT I'IIOV Ut.C ..J~N 

1~74 
33'7e7U llt:lleOU J7t:IU,u0 i.U77·~~ 

l'i75 
l24beUO 2l<;beUU JJ'JI'+eUU !lO'+·~~ 

UATA CUMPUTEO till OP~~AT1UN CUN 
SlATlON= u l'+b3511 I)' )(!)t.CTlUN-= 
OHAINAt:it. M~EA= b'ldu,uu 

YH UCl 1'40V Ut:.C .JAI~ 

1~74 
170Je00 57'1leuU lli~:;,~.ou lOSOl.uU 

1'1175 
62!::1'+.00 ll~c::u,ou .lbU..:t'J,UU 59!;~.~~ 

UATA CUMPUTEO BY U~~HATlUN SUB 
S I ATlUi~= O!ltoO!)UU• X.St::CTION= 
OHAINAI:iE A~EA= o.uu 

YR \JCT I~UV ot.c ..JAIII 
1'1174 

Jo .. u.ou 3\J l u. ij'l) llUO,OO 310UeUU 
lt;75 

Jluu.oo Juuo,uo Jlcu,ou 3070.~~ 

A~ENCY COOE • USGS SECUHITY HETHiaVA~ FLAij_OFF 

' OE:I-'TH• ' PAHM_COOE• ~U~~St STATISTIC• OOOUlt STATt:• l~t OlS TI'Cl Ch ;$4 
OELAWAHE H AT THENTON NJ 

fEti MAH APH MAY JUN JUL AUG SEP TOTAL. 

lbtto.oo lb12,00 2230,01) 2771,00 7491.00 3279,00 tuuu.oo ~571s.og UllbbeUO 

1UUJ,OU lUlOUO,OU 2U31:i0 • 04 30d6,7leh 

A~ENCY COUE • USGS SECU~ITY ~ETRI~VAL FL.Ab_OFF 

' IJ~PTH• ' PAHM_COUE• 7~~90t STATISTIC• 00003t STATE• l4t OlS!HICTa 34 
OEI.A-AHt. R AT TR~NTON NJ 

FE til MAH APH MAY JUN JUL AUG SEP TOTAL 

JlJc.ou 383b,OU 47Z4,0U l7cu,oo 702eUO 356.00 lc!4,00 4l6eUU 23385.70 

lt:lbtt.ou 990~.00 

AGENCY CUOE • USGS SECUHlTY HETHI~VAL FL.AG_oFF 

' DEPTH• ' PARM_COUE• 7U~Oct STATISTIC• 00003, STATE• 34, DISrRICf• 3~ 
OELAWAHt. R AT TRENTON NJ 

FEB MAR APH MAY JUN JUL. AUG SEI'-' TOTAL 

lbbb4.00 19'i89.00 2Slt25,00 lJb~!::I.OU J378eUO U"tleOO bt:l2,00 coso.uo l22H8.00 

~J~;o.ou •ass~.ou 

AGENCY COOE • USGS SECU~lTY HETRlEYAL ri.AG_OFF 

' UEPTH• ' PARM_COUE• 0~~60t STATISTIC• OOOOJe STArt.• J,., DIS!RIC1• 34 
UELAwAHE ANU RARITAN CA AT ~INGSTON NJ 

Ft. til MA~ API'C MAY JUN JUL AUG SEP TOTAL 

c77u, oo JlOO,OO Juoo,ou c9~o.oo zsou.oo 2770,00 ztt~o.oo 2tS?OeUU 35lOO.OU 

27'110.00 300,1)0 153t:IO,OO 

FIGURE 27, Continued 

• • 



(') 
::r 
Ill 

"'d 
rt 
(I) 
t1 

H 
< 

~ 
00 
Vol 

• • • 
UATA CUMPUTEU dY OPEHAT1UN AUU AGENCY CUUE = USGS SECURITY RETRIEVAL FLAG_OFF 

SlATlUN= U!4o05Vlt XSECTlUN= t UEPTH= t PAHM_CODE= OOUbOt STATISTIC= 00003t STATE• 3~t DISTRICT= 34 
DEL ~ RAHITAN CANAL AT KINGSTON NJ tBt . OKAlNAGE AREA= OoUU 

YR uCT I~UV ut.c JAI~ fE~ MAR API'< MAY JUN JUL AUG SfY 
1._74 

757ou.oo l~cl~u.ou ~oo!~o.vo 605~oo,oo 46091o.oo 60oooo.oo 7~~~oo,ou 45ol~o.ou 2JOJlo.oo l52Joo,oo 1B045o.oo 3537!o.oo 
1._75 
!26b~O.OU c~Ob~O.OO blJb~U.UU 580b50eUU 604~dU,OO Y6~oo.ou 

O~ERAilUN YEK ~~HFUHMEU AGENCY CUDE = USGS SECURITY RETRIEVAL FLAG•Off 
SlATlut~= O.~o~o,~OUt X~ECTION= t U~PTH= t PARM_COOE= 801~4t STATISTIC• OOOOJ, STATE• 34 

OPTION YEH EX~CUTEU ~HAN~lN~ wATER YEAH• 197~ TU WATER Y~AR= 1964 

O~EHATlUN YEH P~KFUKMEU AGENCY CUOE = USGS SECURITY HtTRIEVAL FLAG•OFF 
SIATIUN• 0!4b35UU• X~ECTlUN= ' uEPTH= t PAHM_COOE• ij0l~4t STATISTIC• OOOUJt STATE• 34 

U~TION YER EXECUTtU CHAN~!Nb wATER YEAH• 197b TU WATER YEAH• 196~ 

OPERAllUN YEH ~E~iOHMEU AG~NCY CUD~ • USijS SECU~ITY ~~THlEVAL FLAG•OFF 
SlATION• U!4bJ500t x~~CTIUN= t UEPTH= t PARM_CODE• 00._1St STATISTIC• OOOOJt STATE• 34 

OPTION YER EXECUT~U CHANG&Nij wATER Y~AK= 1W7~ TO WATER Y~AR• 1Yb4 

O~ERATLUN Y~H ~~t1F,Ot1M~U AGENCY CUDE • USGS SECURITY H~TRlEVAL FLAG•OFF 
SIATIUN= Ul4oJ5UUt x~~CTIUN= t U~PTH• t PARM_COU~• 00._1~, STATISTIC• OOOOJt STATE• 34 

O~TION YEH EAECUl~U CHAN~ING wATEH YEAH• 197~ TO wATEH YEAH• l9bS 

O~EHArlUN U~P PtHfUHM~U AG~NCY CODE • USbS SECURITY H~THlEVAL FLAG•OFF 
~lATlUN• Ul~bJ~UUt X~~CTION• t U~PTH• t PA~M-CUU~• ijQ1~4t STATISTIC• OOOOJt STAT~• J4 

•ATEH Y~AH• 1974 WA~ U~UAf~U wlTH DSP U~TlUN AND DISP. CODE• R 

~ATEH Y~AH= 1._7~ wAS U~UATEU wiTH DSP UPTlON ANU DISP. COOE• R 

FIGURE 27, Continued 
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O~ERATlUN USP P~HEORMEU AGENCY COOt = USGS SlCURITY RETRIEVAL FLAG•OFF 
SlATION= Ol-b3bU~, ~~ECTION= ' UlPTH= . , PARM_CODE= 00915, STATISTIC= 00003, STATE= 34 

IIIATER Yt::AR= l9 f- WAS UPUA H.U WITH DSP OPTION ANU DISP. CODE= R 

IIIATER Yt:.AI-<= 19'7::, wA::i UPIJAlEU wiTH DSP UPTION ANI) DISP. CODE.= R 

OPE.RAT!UN DSP ~t:.kfOI-<MED AGENCY CODE = USGS SECURITY R~TRIEVAL FLAG-OFF 
STATIUN= 014b350Ut X::iECTION= ' DEPTH= , PAHM_COUE= 009~5, STATISTIC= 00003t STATE= 34 

IIIATER YEAR= l9b4 WAS UPUATt.U WITH DSP IJPTION AND DISP. CODE= 0 

IIIATER Yt.AR= l9b~ WAS UPUA I t:u w lTH DSP UPT I ON AND DISP. CODE= D 

OPERATION CID PERtOHMEu 

STATIUN= U14bJ5UUt X::iECTION= 
OHAINAGt. AREA= 67bO.UO 

SlATIUN= Ol4bJ500t XSECTION= 
DHAINAGt AHE.A= 67dO.OU 

lj64 CUMPLETED 

1':1165 CUMPLETEU 

OPERATlON CIV PERFORMED 

SfATIUN= Ul4bJ5UUt XSt::CTlON= 
DHAINAGt AREA= o7bO.UU 

STATION= Ol4&350Ut XSECTION= 
DRAINAGE AREA= 67b0e00 

1'164 COMPLETED 

1 '165 CUMPLEH.O 

OLD STATION RECORD 
AGENCY CODE = USGS 

, DEPTH= 999999t PARM_CODE= 00'115t STATISTIC= 00003, STATE: 34t DISTRICT= ' 34 
DELAwARE ~ AT TRENTON NJ . - . 

NEw STATION RECORD 
AGENCY CUDE = USGS SECURITY RETRIEVAL FLAG-OFF 

• DEPTH= 'i99999t PARM_CODE= 00915• STATISTIC= 00001t STATE= 34, DISTRICT• 34 
OELAwAHE R AT TRENTON NJ - . . 

OLO STATION RECO~D 
AuENCY CODE a USGS 

, UEPTH= 999999t PARM_COUE= H0154t STATISTIC• 00003t STATE= 34t 01STRICT= 34 
DELAWAR~ H AT TRENTON NJ . -

NEW STATION RECORD 
AGENCY CODE = USGS SECURITY R~TRIEVAL FLAG•OFF 

, OEPTrl= 99999'1• PARM_COUE= 80~54t STATISTIC• OOOOlt STATE= 34t DISTRICT• 34 
DELAWARE R AT TRENTON NJ 

FIGURE 27, Continued 
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DU003 

DU004 

DUO OS 

DU008 

DU009 

DUOlO 

DUOll 

Station header .record was found, and from 1 to 6 of the man
datory entries was missing. Check card for error and resubmit 
if there was an error on card. If no card error, make update 
or correction to station header file. 

PASSWORD SECURITY VIOLATION-DATA FOR THIS STATION NOT 
PROCESSED. 

Check card for error and resubmit if there was an error on 
card. If no card error, then password submitted thru H475 was 
in error, or no password was submitted. 

AGENCY CODE MISSING-DATA FOR THIS STATION NOT PROCESSED. 

Check card for error and resubmit if there was an error on 
card. If no ~ard error, then agency symbolic parameter passed 
into H475 was in error. 

IMPROPER OR MISSING STATION IDENTIFIER. 

Check card for error and resubmit card with valid station ID. 

NO PARAMETER CODE-DATA NOT PROCESSED. 

No parameter code submitted on "2" card. Correct cards and 
resubmit. 

NO STATISTIC CODE DATA NOT PROCESSED. 

No statistic code submitted on "2" card. Correct card and 
resubmit. 

CODE CARD MISSING. 

No "2" card submitted for "3" or T card. Submit correct 
"2" card and resubmit data. 

WRONG STATION NUMBER-CARD IGNORED. 

Station ID submitted on "3" card did not match station ID on 
"2" card. 

Chapter IV A-86 
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DU013 

DU014 

DU015 

DU016 

DU017 

DU019 

DU020 

DU021 

DU024 

WRONG WATER YEAR-CARD IGNORED. 

Water year on T card did not match water year submitted on 
"3" card. Correct card type T card and resubmit. 

DATE ERROR-CARD IGNORED. 

Erroneous date submitted. Correct and resubmit. 

ERRONEOUS CARD NUMBER-CARD IGNORED. 

Erroneous card number submitted for "3" card--correct and 
resubmit. 

ILLI~GAL PARAMETER CODE TAPE-DATA NOT PROCESSED. 

IllE~gal parameter code yyyyy encountered during processing-
corJrect and resubmit. 

!~~GAL PARAMETER CODE-DATA NOT PROCESSED. 

Ill•agal parameter code yyyyy encountered during processing-
cor:rect and resubmit • 

MISSING BEGIN OR END DATE-OPERATION NOT COMPLETED. 

Supply missing begin or end date and reprocess data. 

NO STATE CODE AVAILABLE-RECORD NOT DELETED. 

No header record was found and no z card submitted supplying a 
sta.te code. Correct and resubmit data. 

NO STATE CODE AVAILABLE-RECORD ID NOT CHANGED. 

No header record was found and no z card submitted supplying a 
stat e code. Correct and resubmit data. 

RECORD NOT ON DISK. 

Heading supplied above this message indicates record not found 
on disk. Correct card or check header record for error and 
resubmit data • 
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DU025 

DU028 

DU029 

DU041 

DU044 

DU045 

DU046 

DU047 

INCORRECT OPTION SPECIFIED. 

Heading supplied above this message indicates record for which 
illegal option specified. Correct and resubmit. 

NO TYPE 6 CARD SUBMITTED. 

Entire period not completed. Only one "6" card submitted and 
operation required two "6" cards. Correct and resubmit. 

INVALID TYPE CARD SUBMITTED-OPERATION NOT COMPLETED. 

Heading supplied above this message indicates record for 
invalid data card. Correct and resubmit. 

PARAMBTER AND STATION ID ON "7" CARD 00 NOT AGREE WITH "2" CARD. 

Correct "7" card to match parameter code and station ID on 
"2" card and resubmit data. 

VALUE OUTSIDE RANGE OF TABLE. 

Daily value in daily value file was outside range of submitted 
rating cards and could not be computed. Therefore, processing 
terminated. Correct "7" card to include erroneous data value 
or change daily value and resubmit data for processing. 

TABLE CONSISTS OF ONLY ONE ENTRY. 

Nmnber of set values has to be at least two. Correct "7" cards. 
Correct and resubmit data for processing. 

MORE THAN 48 ENTRIES SUBMITTED FOR TABLE. 

Program H475 can handle up to 48 se~s of rating points on 
twelve "7" cards; correct data input and resubmit for pro
cessing. 

HEADER RECORD NOT AVAILABLE. 

Record disposition option specified as K, L, or R but no 
available header record. Correct and resubmit data for pro
cessing. 
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DU0 57 

DU061 

DU062 

DU063 

DU064 

FIRS'J? INSTANTANEOUS TIME IS NOT 0000. 

When computing daily chemical loads from instantaneous samples 
the first card must have a time of "0000." 

TOTAl... TIME FOR DAY EXCEEDS 24 HOURS. 

When computing daily load the total number of hours covered by 
the c::oncentrations on the "5" cards exceeded 24 hours. 

ERROR IN SPECIFICATION OF . TIME IN TYPE "5" CARD. 

Corr,ect time and resubmit. 

CONCENTRATION NOT SUBMITTED ON "5" CARD-CARD IGNORED. 

When using the SSD option a concentration must be entered on 
every "5" card. 

DISCHARGE IS NOT AVAILABLE FOR CHEMICAL LOAD COMPUTATION. 

Discharge was not entered in the "5" card and no "6" card was 
submitted • 

• IV.A.9. Cataloged Procedure 

A. cataloged procedure for the entry and update of data, 
the computation and simulation of data, the deletion of data, and the 
correction of record access-keys by means of the program H475 has been 
stored in the WATSTORE procedure library. The procedure name is DVINPUT 
and the procedure may be executed for card input by using the following 
cards: 

Col. 1 Col. 12 

• • 
I /xxxxxx.xx JOB (----) 
/*PROCLI:S WRD.PROCLIB 
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II EXEC DVINPUT,AGENCY=agency,PASSWRD=password 

//DVIN.SYSIN DD * 

• 
• 

Data cards for program H475 

/* 
II 

• 
• 

where "agency" is the agency code indicating the agency responsible for 

the data and "password" is the password required to access data that has 
been password protected for updating. If the data has not been password 

protected, a password is not required. 

If the input data is on a nine-track tape in the standard 
daily values record format (LRECL=l656 see Section IV.B. for record 
format), then the procedure should be executed by using the following 
cards: 

Col. 1 

• 
//xxxxxxxx 
/*SETUP 
/*PROCLIB 

Col. 12 

• 
JOB ( ----) 

tapeno/9 

WRD.PROCLIB 
II EXEC DVINPUT,AGENCY=agency,PASSWRD=password,VOLl=tapeno, 

II NAMEl=datasetl,UNITl=TAPE9 

where "tapeno" is the volume serial number of the input nine-track tape, 
and "datasetl" is the data set name. 

I 

If any of the operations require data that are stored on 

one of the daily values historical file tapes, use the following card 
setup: 

//xxxxxxxx JOB (----) 

/*SETUP tapein/9 
/*PROCLIB WRD.PROCLIB 

II EXEC DVRETR,VOLl=tapein,AGENCY=agency,PASSWRD=password 

//HDR.SYSIN DD * 

• 
• 
Retrieval cards for program G490 

/* 
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II EXEC DVINPUT,AGENCY=agency,PASSWRD=password,NAMEl='&BKREC' 

IIDVIN.SYSIN DD * 

I* 
II 

• 
Data ca:rds for H475 

• 

where "tapein" is the volume serial number of a daily values historical 

file magnetic t.ape. See description of procedure DVRETR in Section IV.B. 
The DVRETR proc edure will retrieve the required data from the historical 

tape. The DVINIPUT procedure will store the retrieved data in the current 

disk file and '~rill perform those operation requested by means of the 

data cards. For this operation, card input is optional. 

If the execution time coded in the procedure is not 
sufficient, the~n the time may be changed by coding TIMEl=time on the 

execute card as shown below: 

II EXEC DVINPUT,TIME1=4 

The symbolic parameter TIMEl is in minutes. The complete 
list of syrnboli<;:: parameters that may be used with procedure DVINPUT and 

the default values are listed below. 

Parameter 

VOLl 

NAMEl 

UNITl 

Chapter IV 

Description 

Volume serial number of the input magnetic 

disk or tape containing data in the stand
ard daily values record format. Code 
VOLl=xxxxxx. 

The data set name that has been assigned 

to the input data set on tape or disk. 
Code NAMEl=name. If this data set is 

created on a systems disk by DVRETR in the 
same job as a temporary data set, then 

code NAMEl='&BKREC.' 

Device type for input data set in standard 
daily values record format on tape or 

disk. For a 9-track tape, code UNITl= 
TAPE9. For a private disk code, UNIT1=2314 
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FILEl 

LBl 

AGENCY 

PASSWRD 

EDIT 

TIMEl 

Chapter IV 

or UNIT1=3330. Default is SYSDK for a 
temporary data set passed from DVRETR. 

The data set sequence number which 
specifies the relative position on a 
magnetic tape of the input data set in the 
standard daily values record format. The 
default is FILEl=l. 

The label type subparameter which tells 
the system what type of label is asso
ciated with the magnetic tape input data 
set in standard daily values reco=d format. 
The default is LBl=SL. 

The agency which is responsible for the 
data. Code AGENCY=agency. 

The Update/Retrieval Password required 
for password protected data. Code PASSWRD= 
password. 

Code EDIT=NORND if it is require~ to have 
coded (non-computed) data entered into the 
Daily Values File exactly as the value 
appears on the input cards. 

If the execution time in the procedure is 
not sufficient, then the time may be 
changed by coding TIMEl=time where "time" 
is in minutes. 
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CHAPTER IV. INSTRUCTIONS FOR DAILY VALUES FILE 

SECTION B. Daily Values Retrieval (Program G490) 

by Owen 0. Williams 
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IV.B • Daily Values Retrieval (Program G490) 

• IV.B.l. Introduction 

The Daily Values File retrieval program (program number G490) 
permits the retrieval of data from the WATSTOJ~E Daily Values File. The 
data may be retrieved (1) in the form of a computer printout, (2) in 
punch card output, (3) in monthly character format on a magnetic device, 
and (4) in the standard daily values record format on a magnetic device. 

Data retrieved in the standard daily values record format, 
either in a permanent or temporary data set, ·may be presented by selected 
application programs. 

Retrieval specifications, entered by means of data control 
cards, are edited first by the preprocessor program G745. This program 
also creates a subfile of required station header records. When the 
execution of program G745 is completed, program G490 is invoked. Pro
gram G490 retrieves daily values data records from the Daily Values File 
if the records satisfy the specifications on the data control cards and 
have a corresponding station header record in. the subfile created by 
program G745. If sorting is specified and the standard daily values 
format is requested for output, the system sort routine is invoked when 
program G490 is finished executing. 

In order to simplify the retrieval of data from the Daily 
Values File, the job control language (JCL) for program G490, including 
the associated preprocessor program G745, and system sort routine has 
been cataloged in a procedure called "DVRETR" (Refer to Section IV.B.S 
for detailed discussion of "DVRETR"). 

Section III.B. describes the options available for the 
retrieval of data from the Station Header File by program G745. All 
retrieval options discussed in Section III.B .. are applicabl~ to the 
retrieval of daily values data from the Daily Values File. Reference 
should be made to Section III.B. prior to continuing with this section. 

Program G490 was written in PL/1 for the IBM 360 and 370 
computer series by Owen 0. Williams, U.S. Geological Survey, Reston, 
Virginia • 

• IV.B.2. Daily Values File Organization 

The Daily Values File is a general purpose file for the 
storage of water data collected or measured on a daily schedule. The 
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file is divided into two basic subfiles: (1) the current file and 
(2) the historical file (backfile). The current file is a direct
access, on-line file that contains all daily values data being actively 
processed and updated. This file contains all daily values data for the 
current and immediately preceding water year, plus any updates to the 
historical file that were entered since the last merge of data to the 
historical file. The historical file is a sequential file stored on 
magnetic tapes and contains all data that were collected prior to the 
two most current water years. Historical data are removed at six-month 
intervals from the current file' and merged into the historical file. 
Historical data entered into the current file between merges will reside 
in the current file until it is merged into the historical file. 

All data are .stored in the Daily Values File in ascending 
order of the record access key (Refer to Section !I.E). The record 
access key consists of eight identifiers in the order listed below. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

State code 

Agency code 

Station identification 
nmnbers 

Cross section locator 

Sampling depth 

Parameter code 

Water year 

Statistic code 
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See Appendix B for list of 
state codes. 

See Appendix A for list of 
agency codes. 

See Chapter II.B. for discussion 
of station identification 
nmnbers. 

Distance in feet from left 
bank (as determined by facing 
downstream). 

The depth in feet at which 
observation was made. 

See Appendix D for list of 
parameter codes. 

The 12-month period, October 1 
through September 30, spanning 
two calendar years and desig
nated by the calendar year in 
which the 12-month period ends. 

See Appendix E for list of 
statistic codes. 

• 

• 
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• IV.B.3. Retrieval Specifications 

Retrieval specifications define the Daily Values records 
that are to be retrieved by program G490. All identifiers and parameter 
values are applicable retrieval specifications. Three specifications 
are mandatory. The omission of a mandatory specification will cause the 
retrieval request to be ignored and a diagnostic message to be printed. 
Eighteen specifications are optional. The omission of an optional 
specification indicates that the item is not to be considered during the 
processing of retrieval specifications. If a station header record and 
daily values record passes all retrieval specifications, both records 
with all entries are merged and retrieved. 

• IV.B.3.a. Mandatory Specifications 

The three mandatory specifications required for 
each retrieval are (1) agency code, (2) station selection method, and 
(3) input file type. 

• IV .B. 3. a. (1) Agency Code (see Appendix A) 

The agency code for each retrieval is 
furnished either by a symbolic parameter within the cataloged procedure 
(see ~ection IV.B.S.) or password/agency identification cards (see 
Section IV.B.3.d. (8)). An agency specified by a password/agency identi
fication card for a given station specification will supersede the 
agency specified by a symbolic parameter. If data for all agencies are 
required, use the code "ALLAG" either in the symbolic parameter or in 
the proper field on the password/agency identification card. 

• IV.B.3.a. (2) Station Selection Method 

Data may be retrieved, (1) by listing 
individual station identification number(s) (see Section III.B.2.j. (1)), 
(2) by a range of station identification numbers described by a beginning 

and ending station number, and (3) by geographic area using vertices of 
latitude and longitude which describe a polygon. Data for any number of 
individual stations may be requested. All three methods with repetitions 
of any or all of them may be incorporated in one retrieval. Note that a 
retrieval using more than one station selection method, such as a range 
and a polygon, may result in the same stations being selected twice and 
therefore cause duplication in the data retrieval. All polygop specifi
cations that are part of a retrieval must contain the same number of 
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vertices. The type of station selection is specified by coding the 
station selection cards (see Section III.B. for card formats and de
tailed discussion on station selection method). 

II IV.B.3.a. (3) Input File 

Each retrieval may encompass data from the 
Daily Values historical file only, the Daily Values current file, or 
both files. When making a retrieval from both files, the selected 
records from the historical file records are updated and merged with 
records from the current file and the resulting data is placed into a 
user specified output format. The type of file selection is specified 
on the master control card (see Section IV.B.3.d. (1)). 

II IV. B. 3 • b. Optional Specifications 

Each optional specification is either ~iven by 
a list of identifiers or parameter values, or a range of values defined 
by a maximum and a minimum. A summary of these options and the maximum 
number per retrieval are .listed in Table 1 in Sec~ion IV.B.4.a. The 
last column in Table 1 lists the card type for entering the specifications. 
For optional specifications involving a range, both a maximum and a 
minimum value may be submitted, or either may be submitted alone. If a 
maximum value is submitted alone, then the value of the corresponding 
entry, either in the station header record or in the daily values record, 
must be less than or equal to the given maximum value in order for the 
daily values record to be retrieved. If a minimum value is submitted 
alone, then the value of the corresponding entry in the data files must 
be greater than or equal to the given minimum for the daily values 
record to be retrieved. If maximum and minimum values are submitted, 
the value of the corresponding entry must be greater than or equal to 
the minimum value and less than or equal to the maximum value for the 
daily values record to be retrieved. For list retrievals, the list may 
contain from one to as many as the maximum number shown in Table 1 . . 

Entries in a list are compared with the corresponding entry in the 
station header record or daily values record until a list is exhausted 
(record rejected) or a match is found (record accepted). 

II IV. B. 3 • c. Data Security 

A security retrieval flag is stored in each 
record in the daily values current file to protect against unauthorized 
retrieval. The flag is tested to see if password checking is required. 
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• Entry in St tion Header 
/or Daily Retrieval Maximum 

Values Method List Size Control Card TyPe 

Password List 1 Agency Identification(Z) 

State Code List 5 Locator (L) 

District C e List 5 Locator (L) 

List 25 Locator (L) 

Hydrologic Code List 5 Locator (L) 

Station N List 5 Station name (N) 

Range Station name (N) 

Drainage Range Extended Retrieval (E) 

Contributi Range Extended Retrieval (E) 
Area 

Datum Range Extended Retrieval (E) • Well Depth Range Extended Retrieval (E) 

it Code List 5 Additional Identifier (A) 

Aquifer T e List 5 Additional Identifier (A) 

Site Code List 5 Additional Igentifier (A) 

Locator List 12 Cross Section Locator (P) 

Sampling List 12 Sampling Depth (Q) 

Parameter Code List 15 Retrieval List (R) 

Year Range Master Control (M) 

Statistic Code ·List 15 Statistics List (F) 

Daily Val es Data Range Control Values (C) 

• TABLE 1. RETRIEVAL OPTIONS FOR DAILY VALUES RETRIEVAL PROGRAM 
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If required, the user-supplied password will be checked against the two 
passwords stored in the Station Header File. If a match is found, the 
data are retrieved; if not, a diagnostic message is printed indicating 
the sites for which data could not be retrieved. Data stored in the 
historical file cannot be protected by a security retrieval flag. Thus, 
passwords need not be supplied if a retrieval encompasses data from the 
historical file only. A password is specified by means of the symbolic 
parameter, PASSWRD, within the cataloged procedure or by means of the 
password/agency identification card. Refer to Section II.C. for a 
detailed discussion on data security. 

• IV.B.J.d. Control Cards 

Fourteen types of control cards are available 
for retrieval specifications. The formats and coding instructions for 
the seven listed below are described f~lly in Section III.B.2. 

1. Locator control card--card type L 

2. Additional identifier control card--card type A 

' 3. Extended retrieval control card--card type E 

4. Station name control card--card type N 

5. Station list card--card type D 

6. Station range card--card type s 

7. Polygon retrieval card--card type V 

The other seven types of control cards, listed 
below, are described fully in the following sections. 

1. Master control card--card type M 

2. Application control card--card type X 

3. Cross section locator list card--card type P 

4. Sampling depth list card--card type Q 

5. Parameter code list card--card type R 

6. Statistic code list card--carp type F 

7. Password/agency identification card--card type z 
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II IV.B.3.d. (1) Master Control Card 

The master control card (Figure 1) is 
required fo~ each retrieval and must be the first card of each retrieval 
set. This card is used to specify the input files, the period of record, 
the number of vertices of a polygon retrieval, the output format, sort 
options, and the 12-month period the daily values data array is to 
comprise wten the output is in the standard daily values record format 
(refer to Section IV.B.4.d. (1) for the description of the data array 
within tlie standard daily values format). 

The format for the master control card is 
described l elow. 

I 

I ~0 
BEG!~ END ci ~ ;>~ 

M ~ DATE DATE p...,: a: 1r SORT OPTIONS ~~ 
,, YEAR M D YEAR M D !Z,... ~ ~~~ wo 
~ 0 w~ ~ 

0 000000000(0000000000000000000000000000000000000000000000000000000000000000000000 
a: 1 2 3 4 5 6 1 a 9 ., n 12 13 14 15 16 11 11 19 20 21 2 3 2 25 26 27 28 29 30 31 32 33 34 35 36 37 3139 40 41 4 4 4 4li 4 4 ~51 52 53 54 55 56 51 51 59 &O &1 62 63 64 &: 56 67 &H! 10 n n 13 7415 16 n 1 79 so 

I
~ 111111111 1111111111111111111111111111111111111111111111111111111111111111111111 

~ 2~2222222 2222222222222222222222222222222222222222222222222222222222222222222222 
... . 
~ 333333333 3333333333333333333333333333333333333333333333333333333333333333333333 
0 

~ 4~~4~4444 4444444444444444444444444444444444444444444444444444444444444444444444 
> i 5~~5~5555 5555555555555555555555555555555555~55555555555555555555555555555555555 

~ 6~~6~6666 6666666666666665666666666666666666666666666666666666666666666666666666 a: I ffi 7~77 7777 7777777777777777777777777777777777777777777777777777777777777777777777 

i 8~~8a8888 888888~8~8888888888888888888888888888888888881888888888888888888888888 
9~~999999 999999~9~9-99999999999999999999999999999999999999999999999999999999999 

\... 1 2 3 4 ~ 6 ~ o, 1 12 3 14 15 16 1 os 9 20 Ill 22 3 24 25 26 21 2129 JO 31 32 JJ 34 35 J& 31 3139 40 4142 ~si!G 1 48 9 so 51 s2 53 54 55 56 51 51 59 60 6162 63 64 &'l && 67 &a 6910 n n 13 74 7516 n 1 7980 

Col. 1 

Col. 2 

Chapter JV 

FIGURE 1. MASTER CONTROL CARD (TYPE M) 

Enter an M 

Type of input file. 

Code 
1 - Current file only. 
2 - Backfile only. 
3 - Both files • 
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Col. 3-4 

Col. 5-8 

Col. 9-10 

Col. 11-12 

Col. 13-16 

Col. 17-18 

Col. 19-20 

Col. 21-22 

Chapter IV 

Blank 

Beginning calendar year --._ Thie field is coded 
with a four-digit number which represents the first 
calendar year of period requested (e.g., '1971'). 
If this field is left blank then columns 9-10 should 
be left blank and the earliest year of record in the 
Daily Values File will be made available for retrieval. 

Beginning month -- This field is coded with a 
two-digit number which represents the first month of 
the period requested (e.g., code '01' for January, 
'12' for December). If the output is in the standard 
daily values format the data array for the beginning 
year will comprise a 12~month period which includes 
the beginning month requested. 

Blank 

Ending calendar year -- This field is coded with 
a four-digit number which represents the last 
calendar year of period requested. If this field 
is left blank then columns 17-18 should be left 
blank and the year coded in columns 5-8 will be made 
available for retrieval. If the beginning year also 
is left blank, then the entire period of record in 
the Daily Values File will be made available for 
retrieval. 

Ending month -- Code this field with a two-digit 
number which represents the last month of the period 
requested. If the output is in the standard daily 
values record format the data array for the ending 
year will comprise a 12-month period which includes 
the ending month. 

Blank 

Number of vertices to be considered if a polygon 
is included in the retrieval. Refer to Sec
tion III.B.2.j. (3). 
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• Col. 23-24 

Col. 25-43 

Col. 44 

Col. 45 

Col. 46 

• Col. 47 

Col. 48 

Col. 49 

Col. 50-65 

• Chapter IV 

A two-digit nmnber to specify the first month of 
each 12-month period the daily values data array is 
to comprise when the output is in the standard daily 
values record format (refer to Section IV.B.4.d. (1) 
for the description of the data array within the 
standard daily values format). If this field is 
left blank the default is '10' (water year). 

Blank 

Code this colmnn with any non-blank character if 
a printout is required of each record retrieved. 
This option may be selected with any of the option 
in columns 46-48. See Table 2 for a sample printout. 

Blank 

Code this colmnn with any non-blank character to 
request that the output data set be in the monthly 
character record format (see Section IV.B.4.c.) with 
a record length of 408 bytes. Do not code this 
colmnn if colmnn 48 is coded • 

Code this colmnn with any non-blank character to 
request that the output data set produced be card
images of station header data. The format is described 
in Section III.

1

A. This colmnn is coded only if 
colmnn 48 also is coded. 

Code this colmnn with any non-blank character to 
request that the output data be card-images of daily 
values data, i.e., the daily values code card (type 2) 
and the daily values data card (type 3). The card 
formats are described in Section IV.A. 

Note: If no code is in colmnns 46-48, the output 
will be in the standard daily values record format 
(1656-byte record). 

Blank 

Sort options -- Seventeen record identifiers are 
available for sorting. However only nine identi
fiers (any nine of the 17) may be specified, in any 
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order, for a retrieval. If a sort option is not 
selected, the output will be in ascending order by 
state code, ascending order by agency code within 
the state, and ascending order by station identifica
tion number for stations belonging to the agency. 
From one to nine codes may be inserted in the card 
from left to right beginning in column 50 according 
to the order in which the output is required. As an 
example, if · it is required to order the header data 
by ascending county code numbers, and local well 
numbers within each county, code a C in column 50 
and a W in column 51. When using the sort code W, 
an extended sort option is available. Its use is 
described in Section III.B.2.d. (2). 

If a number of retrievals within a given execution 
of the procedure, DVRETR, are to be sorted, the sort 
options must be identical on each master control 
card (refer to Section IV.B.3.d. (9) for example 
setup). 

The sort options are applicable only if output 
requested is in the standard daily values record 
format. 

The sort control items are listed alphabetically 
with corresponding codes. 

Agency code A 
Aquifer type T 
County code C 
Datum U 
District code D 
Drainage area Q 
Geologic unit code G 
Hydrologic unit code H 
Site code I 
Parameter code R 
State code S 
Station identifier P 
Station locator L 

(latitude-longitude 
sequence number) 
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Col. 66-78 

Col.,.. 79-80 

Station name/local w 
well number 

Statistic code F 
Well depth E 
Year y 

Blank 

User defined retrieval identifier. Any alpha
numeric characters. Optional field. 

• IV. B. 3 • d. ( 2) Application Control Card 

The application control card (Figure 2) 
identifies the application program that will process the data retrieved. 
If an application control card(s) is required it immediately follows the 
master control card. An application control card indicates that another 
procedure will be executed following the retrieval. An application 
control card is not to be used if output is in the monthly character 
format or Daily Values punch card format. 

The format of the application card is 
described below • 

;~'~------------------~ 
X PGM d · CONTROL OPTIONS 

NO ~ 

00000000000000000000000000000000000000000000000000000000000000000000000000000000 
1 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 11 13 19 20 21 22 23 24 25 26 21 28 29 30 31 J2 33 3435 3& 31 38 39 40 41 42 4344 45 46 41 48 49 50 51 52 53 54 55 56 5118 59 60 61 62 63 64 65 66 6168 69 10 II 12 13 141516 ll 1819 80 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

22222222222222222222222222222222222222222222222222222222222222222222222222222222 

JJJJJJJJ333333333JJJJJ3JJJJ3JJJJ3JJ33333333333333333333333JJ33333333333333333333 

44444444444444444444444444444444444444444444444444444444444444444444444444444444 

55555555555555555555555555555555555555555555555555555555555555555555555555555555 

66666666666666666666666665666666666666666666666666666666666666666666666666666666 

77 77 7 1 7 77 7 7 1 7 1 7 7 77 7 7 77 7 77 77 7 7 7 7 77 7 1 7 7 7 77 7 77 7 7 7 7 7 7 77 7 7 77 7 7 7 7 7 7 7 7 7 7 7 7777777 17 17 111 

88888888888888888888888888888888888888888888888888888888888888888888888888888888 

FIGURE 2. APPLICATION CONTROL CARD (TYPE X) 
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Col. 1 

Col. 2-6 

Col. 7-8 

Col. 9-78 

Col. 79-80 

Enter an X 

Program number of the application program left 
justified 

Optional sequence number to be processed by the 
application program 

Control options for the application program. Refer 
to Sections IV.C. through IV.G. for detailed de
scription. 

Retrieval identifier 

• IV. B . 3 • d. ( 3) Cross Section Locator List Card 

The cross section locator card (Figure 3) 
specifies as many as 12 cross section locators (see Section II.E.) for a 
given retrieval. This list is checked against the cross section stored 
with each daily values record. If a match is found and the record meets 
the other specified options, it is retrieved. This card need be coded 
only if a retrieval is to be restricted to a given set of cross sections. 
The cross sections are to be coded beginning in the left most field. If 
records for which cross section locators are not applicable (have not 
been reported) are to be retrieved, properly code '999999' in the card. 
The absence of the card for a given retrieval indicates that the cross 
section locator is not to be considered in selecting daily value records 
for retrieval. The format of the cross section locator card is given 
below: 

/ 

I CROSS SECTION LOCATION 
~~ p XSEC XSEC XSEC XSEC XSEC XSEC XSEC XSEC XSEC XSEC XSEC XSEC ti~ 1 2 3 4 5 6 7 8 9 10 11 12 

000000000000000000000000000000000000000000000000000000000000000000!000000 
lr-

0 0 0 0 0 0 0 
12 3 4 56 7 8 9 '10111213 141516171819 20212223: 425 26272829303 32333435363 38394041424 44454647484 50515253545 56 5758 5960 6 G2 636465666 68691011727 7475767778 7980 

I 1111111 111111 111111 111111 111111 111111 111111 111111 111111 111111 111111 111111 11111 11 
I 2222222 222222 222222 222222 222222 222222 222222 222222 222222 222222 22222, 222222 2 2 2 2 2 2 2 i 

3333333 333333 333333 333333 333333 333333 333333 333333 333333 333333 333333 333333 3 3 3 3 3 3 3 

4444444 444444 444444 444444 444444 444444 444444 444444 444444 444444 444444 444444 44444 44 

5555555 555555 555555 555555 555555 555555 555555 555555 555555 555555 555555 555555 55 55 5 55 

6666666 666666 666666 666666 566666 666666 666666 666666 666666 666666 666666 666666 6 6 6 6 6 6 6 

I 
7177777 777777 777777 777777 777777 777777 777777 777777 777777 777777 777777 777777 77 77 7 77 

I 8888888 888888 888888 888888 888888 888888 888888 888888 888888 888888 888888 888888 8 8 8 8 8 8 8 

99999999999999999999999999999999999999999999999999999999999999999999999999999999 
\.... 12 3 4 5 6/,.!:0~01 ll1213 41516171819 02122232425 62728293031323334353637383940414243k4454G474849 05152535455 657585960611s2636465666768697071727l7475767778 980 

FIGURE 3. CROSS SECTION LOCATOR LIST CARD (TYPE P) 
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Col. 1 

Col. 2-7, 
8-13, 14-19, 
20-25, 26-31, 
32-37, 38-43, 
44-49, 50-55, 
56-61, 62-67, 
68-73 

Col. 74-78 

Col. 79-80 

Enter a P 

Cross Section Locator -- The cross section locator 
should be entered within the field with decimal 
point, if applicable. 

Blank 

Retrieval identifier 

• IV. B. 3 • d. ( 4) Sampling Depth List Card 

The sampling depth list card (Figure 4) 
specifies as many as 12 sampling depths (see Section !I.E.) for a given 
retrieval. This list is checked against the sampling depth stored with 
each daily values record. If a match is found and the record meets the 
other specified options, it. is retrieved. This card need be coded only 
if the retrieval is to be restricted to a given set of sampling depths. 
The sampling depths are to be coded beginning in the left most field • 
If records for which sampling depths are not applicable (have not been 
reported) are to be retrieved, properly code '999999' in the card. The 
absence of the card for a given retrieval indicates that the sampling 
depth is not to be considered in selecting daily values records for 
retrieval. The format of the sampling depth card is given below: 

I SAMPLING DEPTH >· 
a:~ a DEPTH DEPTH DEPTH DEPTH DEPTH DEPTH DEPTH DEPTH DEPTH DEPTH DEPTH DEPTH ~~ 1 2 3 4 5 6 7 8 9 10 11 12 ~t:9 

0000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 0 0 0 0 0 0 0 
12 3 4 56 7 8 910111213 141516171819 202122232425 262728293031 323314353637 83340 4142 4 4445464748 4 50515253545 56575859606! 626364656667 686970017273 7475761178 '980 

I 
1111111 111111 111111 111111 111111 111111 111111 111111 111111 111111 111111 111111 11111 11 

2222222 222222 222222 222222 222222 222222 222222 222222 222222 222222 222222 222222 2 2 2 2 2 2 2 

3333333 333333 333333 333333 333.333 333333 333333 333333 333333 333333 333333 333333 3 3 3 3 3 3 3 

4~44444 444444 444444 444444 444444 444444 444444 444444 444444 444444 444444 444444 4 4 4 4 4 4 4 

5~55555 555555 555555 555555 555555 555555 555555 555555 555555 555555 555555 555555 55 5 5 5 55 

6666666 666666 666666 666666 566666 666666 666666 666666 666666 666666 666666 666666 6 6 6 6 6 6 6 

I 
7777777 777777 777777 777777 777777 777777 777777 777777 777777 777717 777777 777777 77 7 7 7 77 

8888888 888888 888888 888888 888888 888888 888888 888888 888888 888888 888888 888888 8 8 8 8 8 8 8 

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 99"9 9 9 9 9 9 9 9 9 g 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
! 2 3 4 s 6 1 8 9 10 1112 13 14 1516 11 18 19 o 21 222324 25 6 212829 30 31 12 J334353s 37 839404142 43~44546 474849 o 51 525354 ssbs 5758 5960 6162 6364 656667 68 6910 11 12 n 74 75 76 n 78 79 so 

I IBM 50811 

FIGURE 4. SAMPLING DEPTH LIST CARD (TYPE Q) 
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Col. 1 

Col. 2-7, 
8 ... 13, 14-19, 
20-25, 26-31, 
32-37' 38-43, 
44-49, 50-55, 
56-61, 62-67' 
68-73 

Col. 74-78 

Col. 79-80 

Enter a Q 

The sampling depth should be entered within the 
field with decimal point, if applicable. 

Blank 

Retrieval identifier 

• IV. B. 3 • d. ( 5) Parameter Code List Card 

The parameter list card (Figure 5) specifies 
as many as 15 five-digit parameter codes (see Appendix D) for a given 
retrieval. This card need be coded only if the retrieval is to be 
restricted to a given set of parameter codes. The parameter codes are 
to be coded beginning in the left most field. The absence of the card 
for a given retrieval indicates that the parameter card is not to be 
considered in selecting daily values records and that daily values data 
for all parameters will be retrieved. The format of the parameter code 
list card is given below: 

I """ 
A PAAM PAAM PAAM PAAM PAAM PAAM PAAM PAAM PAAM PAAM PAAM PAAM PAAM PAAM PAAM ~~ CODE CODE CODE CODE CODE; CODE CODE CODE CODE CODE CODE CODE CODE CODE CODE 

w~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I 2 3 4 56 I 8 91011 1213141516 1718192021 2223142526 2728293031 3233343536 3738394041 424344454 4748495051 525354555 575859606 626364656 6768697071 7273747576 n 11 !Ju 

I 111111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11 11 

I 2?2222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

333333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4~4444 4 4 4 4 4 4 4 4 4 4 44444 4 4 4 4 4 4 4 4 4 4 44444 44444 4 4 4 4 4 4 4 4 4 4 44444 44444 4 4 4 4 4 44444 ~4444 4 4 4 4 

5~5555 55 55 5 55 55 5 55 5 5 5 55 55 5 5 5 5 55 55 5 55 55 55 5 5 55 5 5 5 5 5 5 5 5 5 5 55 55 5 5 5 55 55 5 55 5 5 5 55 55 5 55 55 

6~6666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

I 
0 t7 77 7 7 7 77 77 7 77 77 77 77 7 7 77 77 77 77 7 77 77 7 7 77 77 77 77 7 77777 77 77 7 7 77 77 77 77 7 7 77 77 77 77 7 77 77 

I ~~8888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

~ ~ 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 99 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

\.. 
I 3 4 56 7 8 9 10 II 213141516 718192021 213242526 728293031 3233343536b738394041 243444546 748495051 253545556 7585960611&263646566 7686970 ll 273 747576 n 787980 

I liM SOBll 

FIGURE 5. PARAMETER CODE LIST -CARD (TYPER) 
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Col. 1 

Col. 2-6, 
7-11, 12-16, 
17-21, 22-26, 
27-31, 32-36, 
37-41, 42-46, 
47-51, 52-56, 
57-Gl, 62-66, 
67-71, 72-76 

Col. 77-78 

Col. 79-80 

Enter an R 

Five-digit: parameter codes. See Appendix D for 
list of pc~ameter codes. 

Blank 

Retrieval identifier 

• IV. B. 3 • d. ( 6) Statistic Code List Card 

The statistic code list card (Figure 6) 
specifies as many as 15 five-digit statistic codes (see Appendix E) for 
a given retrieval. This card need be coded only if the retrieval is to 
be restricted to a given set of statistic codes. The statistic codes 
are to be coded beginning in the left most field. The absence of this 
card indicates that the statistic code is not to be considered in selecting 
daily values records for retrieval. The format of the statistic list 
card is given below: 

I ' F STATISTIC CODES 
STAT STAT STAT STAT 
CODE CODE CODE CODE 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I 2 3 4 56 7 8 910ft 121314151E 1718192021 2223242526 272829303 323334353 373839404 42 4344 454 47 48 4~ 50 51 525154555 5758596061 626364656 6768697071 72JJ 74 7576 77"18798 

I 111111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 11111 1111 t 

2~2222 2 2 2 2 2 2 2 2 21 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
I 
t 

333333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 J3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4~4444 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44444 4 4 4 4 4 4 4 4 4 4 44444 4 4 4 4 4 4 4 4 4 4 44444 44444 4 4 4 4 

555555 55 5 55 5 55 55 5 5 5 5 5 55 55 5 55 55 5 5 5 5 5 5 5 5 5 55 55 55 5 5 55 55 5 55 55 5 5 55 5 55 55 5 55 55 5 5 5 55 5 5 5 5 5 

666666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 56 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

I 
777777 7 77 77 7 77 7 7 77 71 7 7 77 77 71771 7 7 77 7 77777 77 77 7 7 77 77 7 7 7 77 7 77 77 77 7 7 7 77 77 7 77 77 7 7 7 77 

888888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 I 
999999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
l 2 3 4 5 6 /,.! ;0~01 \t 12 13 14 15 I& 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 2 43 « 45 4& 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 7 68 69 70 71 2 7J 74 75 76 77 78 79 80 

FIGURE 6. STATISTIC CODE LIST CARD (TYPE F) 
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Col. 1 

Col. 2-6, 
7-11, 12-16, 
17-21, 22-26, 
27-31, 32-36, 
37-41, 42-46, 
47-51, 52-56, 
57-61, 62-66, 
67-71, 72-76 

Col. 77-78 

Col. 78-80 

Enter an F 

Five-digit statistic codes. See Appendix E for 
list of statistic codes. 

Blank 

Retrieval identifier 

• IV. B. 3 • d. ( 7) Control Values Card 

The control values card (Figure 7) is used 
for specifying a maximum and minimum daily value for specific parameters. 
If the parameter codes are to be retrieved within specific ranges of 
values, these values are to be defined on the control values card. The 
parameter codes specified on the control values card need not be specified 
on the parameter code list card. However, only fifteen parameters may 
be specified for a given retrieval using the control values card and/or 
the parameter code list card. The control values card is to be submitted 
only when the retrieval is to be restricted to a range of data values. 
The control values card specifies the restriction of a retrieval based 
upon the ranges of data values for three parameters. A maximum of five 
control values cards may be submitted for one retrieval, i.e., a maximum 
of 15 parameters may be restricted within a retrieval. Three options 
are available for coding a range of values. 

1. Code both the maximum and minimum field -- This defines an 
inclusive range of values that will allow for the retrieval of 
only those daily values records that contain a data within the 
specified range. 

2. Code only the maximum value -- Daily values records containing 
a data value less than or equal to the maximum value will be 
retrieved. All other records will be rejected. 

3. Code only the minimum value -- Daily values records containing 
a value greater than or equal to the minimum value will be 
retrieved. All other records will be rejected. 
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For all control fields, a decimal point 
must be entered if a fractional portion of a value is coded. The con
trol values may be entered anywhere within the specified input fields. 
The format is shown below: 

/c SET #1 SET#2 SET #.3 I 
s D 
E E 

PAAM MAX MIN PAAM MAX MIN PAAM MAX MIN Q N 
T 

0~0030 0000000000 000000000 000000 0000000000 000000000 000000 ooooooouoo 000000000 0 0 0 0 0 
I 2 3 4 56 78 9 ·,on121314151EI 7181920212223242 12128193031 3233:1435363138394041 4 434445464748495 51515354555 5 58596061626364656 616869 1() 71721314751 61178 1980 

I~ 
111111 1111111111 111111111 111111 1111111111 11111 1111 111111 1111111111 111111111 111 11 

2~2222 2222222222 222222222 222222 2222222222 222222222 222222 2222222222 222222222 2 2 2 2 2 
<{ 
0 

~ 3 p J3 3 3 3333333333 333333333 333333 3333333333 333333333 333333 3333333333 333333333 3 3 3 3 3 
.J 

~4 ~ 4 4 4 4 444444444 444444444 444444 4444444444 444444444 444444 4444444444 444444444 444 4 4 
.J 

~5 ~ 5 55 5 5555555555 555555555 555555 5555555555 555555555 555555 5555555555 555~> 55555 55 5 55 
1-
~ 6 ti 6 6G 6 6666666666 666666666 566666 6666666666 666666666 666666 6666666666 666666666 6 6 6 6 6. 
0 

I 
171771 7171711171 771771717 117171 7777777777 777777777 777777 7771717717 717777711 777 17 

888888 8888888888 888888888 888888 8888888888 888888888 888888 8888888888 888888888 8 8 8 8 8 

99999999999999999999999999999999999999999999999999999999999999999999999999999999 
123456 189Wnou~~~n~~wvnnM~snn~IDDDD~~~n~~~~2~«~uuua~~~DMU~~~DM~~~~~~~~~mnnnMmrennnM 

I lBM SG81i 

FIGURE 7. CONTROL VALUES CARD (TYPE C) 

Col. 1 

Col. 2-6, 
27-32, 52-56 

Col. 7, 32, 
57 

Enter a C 

The five-digit parameter code specified on the 
retrieval list card 

Always blank 

i 

I 

Col. 8-16, 
33-41, 58-66 

Maximum daily value for each corresponding parameter 
code 

Col. 17, 42, 
67 

Col. 18-25, 
43-50, 68-75 

Chapter IV 

Always blank 

Minimum daily value for each corresponding parameter 
I code 

B-21 



Col. 26, 51, 
76 

Col. 77-78 

Col. 79-80 

Always blank 

Card sequence number of the control values 9ard. 
A maximwn of five cards per retrieval. 

Retrieval identifier 

• IV .B. 3.d. (8) Password-Agency Identification Card 

The password-agency identification card 
(Figure 8) is used to, (1) identify_ the agency that is associated with 
one or more collection sites, and (2) supply one of the two passwords 
stored in the station header record in the event the securit¥ retrieval 
flag stored in the daily values records indicates password checking is 
required. When required, the password-agency identification card 
(Z card) must be positioned in the job deck immediately ahead of a 
station selection card. Station selection cards are discussed in 
Section III.B.2.j. If a station selection card is not preceded by a 
z card, the agency code for the sites will be taken from the AGENCY 
symbolic parameter and the password to be used for password checking, if 
required, will be taken from the PASSWRD symbolic parameter, assuming 
both symbolic parameters were coded on the EXEC card (see Section II.A.). 
When the Z card is used, the association with station selection cards 
(D, S, V cards) is as follows: -

Station List Card (D Card) -- One z card preceding each 
D card. 

Station Range Card (S Card) -- One Z card preceding each 
S card. 

Polygon Vertex Cards (V cards) -- From one to five z cards (up 
to five agencies, but only one password) preceding each set of 
V cards (each V card has one or two latitude-longitude iden
tifiers on it) that define a polygon. (Polygon Retrieval is 
discussed in Section III.B.2.j. (3)). 

An example is given below to illustrate 
the association of agency codes with station selection cards. (Cards 
beginning with a slash "/" are job control language (JCL) cards.) The 
D, V, and S cards are -station selection cards. The numbers in paren
theses are reference numbers for this discussion only. 
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• Col. 1 Col. 12 

• • 
//wxxyyzz JOB (aaaaaaaaa,bbbbb)'your name' 

WRD. PROCLIB /*PROCLIB 
//Stepname 
//HRD.SYSIN 

EXEC DVRETR, AGENCY=USAG, PASSWRD=AAAA 
DD * 

M 

D 

D 

(master control card) 
(station list card) (1) 

(2) 

Z (password/agency identification card) 
D (3) 

z 
s 
s 
z 
z 
v 
v 
v 
/* 
II 

(station range card) 

(delimiter card) 
(null card) 

(4) 
(5) 

(6) 
(7) 
(8) 

• In this example, station selection cards 

• 

(1), (2), and (5) will be associated with the agency coded in the sym
bolic parameter AGENCY=USAG on the EXEC card, and the password used for 
password checking, if required, will be that coded in the symbolic 
parameter PASSWRD=AAAA on the EXEC card. The agency code on the first 
Z card will be associated with the site on station selection CfXd (3), 
and the password specified on the first z card will be used for password 
checking. The agency code specified on the second z card will be used 
to retrieve all sites · that are within the station range defined on the 
station range card (4), and the password specified on the second Z card 
will be used for password checking. Cards (6), (7), and (8) define a 
polygon. The polygon retrieval will include all sites within that 
polygon that are associated with the agencies specified on the two 
z cards preceding cards (6), (7), and (8); and the p~ssword on the last 
z card will be used for password checking. Note that if five Z cards 
preceded a set of V cards that define a polygon, only the last password 
read would be used for password checking. The format of the Z card as 
it applies to the retrieval of daily values records is described below • 
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I ' 
z STATION ID. ~~~~ AGCY 

0000000000000000 00000000 0 0 0 0 0 0 0 0 0 0 0 0 0 00000000000000000000000000000000000000000 0 0 
12 3 4 56 7 8 910111113141516 1716191011221314 25262718 29303132 3334353637 ~Hw~uo«~%~uu•~~~~~$~~~-~~~~~~~~~ronnnu~~nn 980 

I 1111111111111111 11111111 1111 1111 11111 11111111111111111111111111111111111111111 II 
I 

2222222222222222 22222222 2 2 2 2 2 2 2 2 2 2 2 2 2 22222222222222222222222222222222222222222 2 2 

3333333333333333 33333333 3 3 3 3 3 3 3 3 3 3 3 3 3 33333333333333333333333333333333333333333 3 3 

4444444444444444 44444444 4444 4444 44444 44444444444444444444444444444444444444444 4 4 

5555555555555555 55555555 55 55 55 55 5 5 55 5 55555555555555555555555555555555555555555 55 

6666666666666666 66666666 6 56 6 6 6 6 6 6 6 6 6 6 66666666666666666666666666666666666666666 6 6 

I 
7777777777777777 77777777 7777 7777 7 77 77 7 7 77 77 7 7 7 7 7 7 7 7 7 7 7 71 7 7 7 7 7 7 7 71 7 7 7 71 7 71 71 7 7 7 77 

I 8888888888888888 88888888 8 8 8 8 8 8 8 8 8 8 8 8 8 88888888888888888888888888888888888888888 8 8 

9999999999999999 99999999 9 9 9 9 9 9 9 9 9 9 9 9 9 99999999999999999999999999999999999999999 9 9 
1 2 3 4 5 6 1 8 9 1011111314151617181910211213242516 21 zsi293031 J1JJ343536J7J8j840414143444546474849505152535455565758596061626J6465666768697o n 727374~7sn 787980 

I IBM 50811 • 
FIGURE 8. PASSWORD/AGENCY IDENTIFICATION CARD (TYPE Z) 

• 
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Col. 1 

Col. 2-16 

Col. 17-24 

Col. 25-28 

Col. 29-32 

Col. 33-37 

Col. 38-78 

Col. 79-80 

Enter a z 

Station identification number. This field is left 
blank when the z card precedes an s card or a set of 
V cards. 

Blank 

Retrieval password. Used for password checking, 
if the security retrieval flag in the daily values 
record .indicates checking is required for the sites 
defined on the station selection card immediately 
following the Z card. 

Blank 

Agency code. The agency code which is to be 
associated with the site(s) defined on the selection 
card immediately following the Z card. 

Blank 

Retrieval identifier 

• IV. B. 3 • d. ( 9) Organization of Control Cards 

The master control card (M card) must be 
the first control card for each retrieval. The station selection cards 
must be the last control cards submitted for each retrieval. If appli
cation cards (X cards) are required, they immediately follow the master 
control card.. If a password-agency identification card (Z card) is 
required, it immediately precedes the station selection card with which 
it is associated. All other control cards are optional for each retrieval 
and may appear anywhere between the master control card (or last applica
tion control card if required) and the first station selection card (or 
the passwor~-agency identification card associated with the first station 
selection caJrd) • 
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Col. 1 

• 
lljobname 
I*PROCLIB 
II EXEC 
//HDR.SYSIN 
Ml 197210 

Col. 12 Col. 25 

• • 
JOB (----),'your name' 
WRD.PROCLIB 
DVRETR,AGENCY=ALLAG 

DD * 
197409 (Retrieval no. 1) 

XH474 (Refer to Section IV.C) 
R00060000100095 
F00003 
L34 
s 
Ml 197210 
XH474 
ROOOlO 
F0000100002 
L34 
z 
s 
I* 
II EXEC 
II 

01405230 
197409 

01405230 

01463500 
(Retrieval no. 2) 

AAA USGS 
01463500 

DVTABLES (refer to Section IV.C.) 

Col. 50 

• 

ASP 

ASP 

The above examples show two retrievals 
submitted for a given execution of the retrieval procedure. Note that 
the sort co~es specified for Retrieval No. 1 are identical to those 
specified for Retrieval No. 2. Any number of retrievals may be sub
mitted for a given execution of the retrieval procedure. For multiple 
retrievals, columns 79-80 of the control cards may be coded with a 
retrieval identifier. The retrieval program does not process these card 
columns. 

• IV.B.3.e. Restrictions 

The following restrictions apply to program G490: 

1. For each execution of the cataloged procedure (see Sec
tion IV.B.S.), the number of retrievals is governed only by 
the space allocated to the output file. 

2. Each retrieval must begin with a master control card (Figure 1). 
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3. Only station identification numbers can be used in a station 
number list or range. 

4. Station locators may be used only in polygon retrievals. 

5. Each retrieval set must end with a station selection card. 

• IV.B.4. Output 

OUtput may be requested in one of the following formats: 

1. A printout listing of daily values records~ 

2. Daily values records in a punch card format with or without 
station header records in card-image format. 

3. Monthly character format as a permanent data set on a magnetic 
device. 

4. 

the user. 

Standard daily values record format, as either a permanent or 
temporary data set on a magnetic device, which may be pre
cessed by selected daily-values applications programs • 

In addition, diagnostic messages will be printed to aid 

• IV.B. 4.a. Computer Printout Listing 

A computer printout listing is requested by 
coding column 44 of the master control card with a non-blank character. 
The listing consists of all data in each water year of record and may be 
requested with any other form of output. An example listing is shown in 
Table 2. An R is always printed under the heading 1 FILE TYPE 1 

• The R 
indicates daily values records and station header records have been 
merged prior to output. The number printed under the heading 'BEG MO' 
indicates the first month of the 12-month period, and .the left most data 
printed is for that month. The value 1 999999 1 in the .data table indicates 
no value stored. 

• IV.B.4.b. Punch Card Format 

Daily values punch cards are requested by 
coding column 48 of the master control card with any non-blank character • 
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(') 
::r' 
Ill 

"'d 
rt STATION PARA• NO CONTRIB. ('D 
11 F'ILE STATE AGENCY IDENTIFICATION CROSS SAMPLING METER WATER STAT VALUE DIST COUNTY DRAINAGE DRAINAGE 

TYPE CODE CODE NUMBER SECTION DEPTH CODE YEAR CODE INDICATOR CODE CODE AREA AREA 

~ R 34 USGS 01463500 999999.000 999999.000 00060 1974 00003 999999.0000 34 021 6780,00 o.oo 

HYDROLOGIC RTV STATION LOCATOR 
WELL UNIT SEQ BEG SITE LAT .. L.ONG• SEQ GEOLOGIC 

STATION NAME OR LOCAL. WELL. NUMBER DEPTH DATUM CODE NO MO CODE ITUDE I TUDE NO UNIT CODE 

DELAWARE R AT TRENTON NJ •99999,00 7.77 000000000 01 10 sw 401318 0744642 00 

DAY 10 11 12 01 02 03 04 OS 06 07 08 09 
1 5770.00 12300 11300 30100 28800 15900 24200 9870,00 8520.00 6430.00 9560.00 9230.00 
2 5070.00 10300 9520.00 26900 25600 15400 24300 10100 9770.00 7030.00 8740.00 13500 
3 5670.00 8470.00 8390.00 24700 22900 14900 26200 11700 13000 8110.00 8630.00 18400 
4 6200.00 7350.00 7660.00 24000 20100 13900 31900 12000 11700 7310.00 6800.00 26400 

5 5860,00 6760.00 8080.00 20700 18200 13200 40200 11400 9830.00 6720,00 6910.00 24900 
6 5060.00 6330.00 16400 176oo 16500 14900 44800 11200 9300.00 6080.00 6570.00 20400 
7 6290.00 5700.00 19400 16100 15100 18400 43700 11300 8410.00 6380.00 5600.00 18200 
8 538o.oo 5270.00 19800 15600 14500 19000 36200 11500 7840.00 5270.00 4880.00 17600 

t::d 
9 4270.00 5470.00 19900 16000 13700 20300 37300 11600 7230.00 4510.00 4460.00 15600 

I 
10 4250.00 5610.00 28000 14300 12800 22300 37600 13200 6330.00 4840.00 5000.00 13600 N 

00 11 4840.00 5610.00 38000 13600 12200 21900 32900 12900 5690.00 5250.00 4270,00 11900 
12 4560.00 5510.00 29300 15600 11600 19800 28500 13400 6070,00 4880,00 3740.00 10500 
13 4000.00 5460.00 22900 14500 11400 18600 27900 26700 5890,00 3910.00 3610.00 9390,00 
14 3520.00 5340.00 23400 12300 11300 16600 27700 40000 5350.00 3350.00 3730.00 10400 

15 4230.00 5450.00 23600 10700 11100 14900 30800 32600 4720.00 3720.00 3810.00 10300 
16 4250.00 5430.00 21500 12200 10800 13800 35900 25600 4210.00 3620.00 3740.00 8730,00 
17 3850.00 5260.00 19400 12500 9930,00 18700 34400 21700 7880.00 3780.00 3940,00 7560.00 
18 3760.00 5270.00 17000 12700 9480,00 22500 29000 19800 10500 4400,00 10300 7320,00 
19 3920.00 5440.00 14700 10800 9230,00 21100 25300 17600 10100 3350.00 7670.00 6830,00 

20 3830.00 5370.00 13500 11200 11600 19000 23900 15000 8100.00 2990,00 6790.00 6440,00 
21 3760.00 5030.00 53900 11600 13200 20400 21400 13500 6650.00 3770.00 6070.00 6410.00 
22 3800.00 4780.00 107000 17200 12300 26200 18800 12500 6240.00 3900.00 5460,00 6880.00 
23 3730.00 4680,00 17300 21600 18800 29300 17500 11600 .6150. 00 3500,00 !!1110.00 6270.00 
24 3850.00 4080.00 50200 23500 31200 25500 15900 11900 7830,00 3560,00 5370,00 6280,00 

25 4110.00 3970.00 39400 22900 26400 22900 14700 11100 7290.00 3680.00 4820.00 7200,00 
26 4140.00 5020.00 35900 21600 22800 21000 13800 10700 6750,00 3890.00 4310.00 6590,00 
27 3780.00 5560.00 42500 20900 19500 19700 12800 9590.00 6140.00 4100.00 4200.00 6050.00 
28 3660.00 7430.00 52800 23500 17100 18100 11900 8880,00 6240,00 4090,00 4570,00 55&0,00 
~9 4930.00 9230.00 54400 35400 999999 16600 11200 8480,00 6440.00 4030,00 5020,00 16500 

~0 13000 11700 42900 38600 999999 17000 10700 7850.00 7640,00 4400.00 5580.00 15900 
.H 15100 999999 35000 33800 999999 25100 999999 7840 • . oo 999999 8740.00 8340,00 999999 

Table 2. SAMPLE PRINTOUT OF DAILY VALUES RECORD 

• • • 
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• 
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The output will consist of a daily values code card (type 2), and a 
maximum of 48 daily values data cards (type 3) for each water year of 
data retrieved (see Section IV.A. for description of the daily values 
code and data cards). If column 47 also is coded with a non-blank 
character, the password/agency card (type Z), the station header card 
(type H) and the station name card (type N) also will be punched (see 
Section III.A. for description of Hand N cards). The H card will 
immediately follow the Z card and the N card will follow the H card. 
All daily values code and data cards associated with the station will 
follow the N card. 

If column 47 of the M card is coded with a non
blank character and column 48 is left blank, a diagnostic message will 
be printed and all processing of the retrieval will be deleted. 

Card-images on a magnetic tape may be specified 
by coding a DD card as discussed in Section IV.B.5. 

• IV.B. 4. c. Monthly Character Format 

The monthly character format is requested for 
output by coding column 46 of the M card with any non-blank character. 
-The record length (LRECL) is 408 bytes and is divisible by 4, 6, and 8, 
suitable for most word lengths. The cataloged procedure has been designed 
to write the data on a 7-channel (DDNAME=TAPE7), 556 bpi, tape recorded 
as even parity with six bit BDC (binary coded decimal characters). The 
format is given below: 

Byte Position 

1 

2-6 

7-8 

9-23 

24-30 

Chapter IV 

Number of 
Characters 

1 

5 

2 

15 

7 

B-29 

Identifier 

Reserved. 

Agency Code (Appendix A). 

State Code (Appendix B). 

Station identification number. 

Cross-section location 
distance in feet from left bank 
(as determined by facing down
stream). Blank field indicates 
that the cross section locator 
was not stored • 



Byte Position 

31-37 

38-42 

43-46 

47-48 

49-53 

54-60 

61-277 

278-279 

280-282 

Chapter IV 

\ 

Number of 
Characters 

7 

5 

4 

2 

5 

7 

217 

2 

3 

B-30 

Identifier 

Sampling depth -- The depth in 
feet at which observation was 
made. A blank field indicates 
that the sampling depth was not 
stored. In the case where USGS 
publication tables of top and 
bottom samples are required 
(e.g., water temperature), a 
value of 111111 indicates top 
samples and a value of .888888 
indicates bottom samples (refer 
to Section IV. C. ·for discussion 
of top and bott~m data table) • 
Sampling depth values are 
measured down from water surface. 

Parameter Code (Appendix D). 

Calendar year. 

Month number. 

Statistic Code (Appendix E). 

Reserved. 

Daily values (31). Thirty-one 
daily values (7 characters 
each). Decimal point is included 
when applicable. A blank field 
indicates no value stored. 

District Code. For USGS sites, 
th~s code represents the state 
code of the aistrict office or 
the project code of the Regional 
office responsible for collect
ing and storing the data. 

County Code (Appendix C). 

• 

• 

• 



• Byte Position 

283-330 

331-337 

338-344 

345-352 

353-359 

• 
360-367 

368 

369-370 

371-376 

• 
Chapter IV 

Number of 
Characters 

48 

7 

7 

8 

7 

8 

1 

2 

6 

B-31 

Identifier 

Station name or local well 
number. 

Drainage area -- reported in 
sq. mi. Decimal point is 
included if applicable. 

Contributing drainage area 
If only a portion of the stream's 
total drainage area contributes 
to the streamflow then this 
value is stored here in sq. 
miles. 

The depth of ground-water site 
wells reported to one-hundredth 
of a foot. 

Datum -- elevation of the sta
tion in feet above mean sea 
level. 

Hydrologic unit code -- refer 
to Office of Water Data Co
ordination (OWDC) states basic 
hydrologic ~it maps. 

Aquifer type -- refer to 
Section III.A. for definition 
and available codes. 

Site Code -- refer to Sec
tion III.A. for defintion and 
available codes. 

Latitude of the site location 
DDMMSS, where D is degrees, M is 
minutes, and S is seconds • 



Byte Position 

377-383 

384-385 

386-393 

394-408 

• IV .B. 4.d. 

Number of 
Characters 

7 

2 

8 

15 

Identifier 

Longitude of the site location 
DDDMMSS. 

Sequence number within quadrant 
with a leading zero for values 
less than 10. 

Geologic Unit (Appendix F). 

Reserved. 

Standard Daily Values Record Format 

The daily values records are written in the 
standard daily values record format if columns 46 through 48 on the 
master control card are left blank. The user may request the output 
data set to be permanent (i.e., not deleted upon completion of job) by 
the use of symbolic parameters within the cataloged procedure (see 
Section IV.B.S.). Each record contains daily values data for a 12-month 
period. The record length is 1656 bytes and the format is described 
below: 

Byte Position 

1-2 

3-4 

5-9 

10-24 

25-2.q 

Chapter IV 

Data Type 

CHAR(2) 

CHAR(2) 

CHAR(S) 

CHAR(lS) 

FLOAT(6) 

B-32 

Identifier 

Blank. 

State Code (Appendix B). 

Agency Code (Appendix A). 

Station identification number. 

Cross section locator -
Distance in feet from left bank 
(as determined by facing down
stream). A value of 999999 
indicates that the cross section 
locator was not stored. 

• 

• 

• 



• Byte Position 

29-32 

33-36 

37-38 

• 
39-40 

41-44 

45-1532 

• 
Chapter IV 

Data Type 

FLOAT{6) 

Identifier 

Sampling depth -- The depth in 
feet at which observation was 
made. A value of 999999 indicates 
that the sampling depth was not 
stored. In the case where USGS 
publication tables of top and 
bottom samples are required 
{e.g., water temperature) a 
value of 111111 indicates top 
samples and a value of 888888 
indicates bottom samples (refer 
to Section IV.C. for discussion 
of top and bottom publication 
tables). Sampling depth values 
are measured down from water 
surface. 

FIXED BIN{31) Parameter Code {Appendix D). 

FIXED BIN{l5) Four-digit calendar ·year of 
the last month (chronological) 
in the record. This is water 
year for water year records 
(default). 

FIXED BIN(15) Statistic Code (Appendix E). 

FLOAT(6) No value indicator -- value 

FLOAT(6) 

B-33 

that is stored in place of a 
missing daily value. A value of 
999999 is stored for most data. 
Some sediment data may have a 
value of -1 stored. The no 
value indicator is stored for 
existing days for which no data 
were reported and for false days 
such as February 30. 

Two-dimensional array (12,31) 
containing all of the daily 
values data for a 12-month 



Byte Position Data Type 

1533-1535 CHAR(3) 

1536-1537 CHAR(2) 

1538-1540 CHAR(3) 

1541-1588 CHAR(48) 

1589-1592 FLOAT(6) 

1593-1596 FLOAT(6) 

1597-1600 FLOAT(6) 
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Identifier 

period. The first dimension of 
array represents the month 
number- 01 (Jan.) to 12 (Dec.). 
The beginning month number 
(bytes 1611-1612) indicates the 
chronologically earliest month 
in the data record. The second 
dimension of the values array 
represents the day number within 
the month--1 to 31. (See Sec
tion IV.B.4.d. (1) below for 
discussion of organization of 
data in the reco~d). 

Blank 

District Code. For USGS sites, 
the district (numerical state 
code) or the alpha project code 
of the regional office responsible 
for collecting and storing the 
data. 

County Code (See Appendix C). 

Station name or local well 
number. 

Drainage area. Reported in 
square miles (sq. miles). A 
zero indicates no value stored. 

Contributing drainage area. 
Reported in sq. mi. A zero 
indicates no value stored. 

Well depth. Reported to one
hundredths of a foot. A -99999 
indicates no value stored. 

• 

• 

• 



• Byte Position 

1602-1604 

1605-1608 

1609-1610 

1611-1612 

• 
1613-1614 

1615-1620 

1621-1627 

1628-1629 

• 
Chapter IV 

Data Type Identifier 

FIXED DEC(7,2) Datum. Elevation of the sta
tion datum in feet above mean 
sea level. Null value = 
-99999.99. 

FIXED BIN(31) Hydrologic Unit Code. See 
USGS publication "State Hydrologic 
Unit Maps." 

FIXED BIN(l5) Retrieval sequence number. Date 
control for hatched retrievals. 

FIXED BIN(l5) Month number that contains the 
chronologically beginning date 
of the 12-month period of record. 
Value ranges . from 1. (Jan.) to 

CHAR(2) 

CHAR(6) 

CHAR(?) 

CHAR(2) 

B-35 

12 (Dec.). For example, if the 
value equals 10 then October is 
the first month chronologically 
and September is last month and 
daily values array begins 
chronologically with (10,1) and 
ends with 9,31). 

Site Code (See Section III.A.). 

Latitude. Site location, 
DDMMSS where DD is degrees, MM 
is in minutes, and SS is in 
seconds. 

Longitude. Site location, 
DDDMMSS where DDD is in degrees, 
MM is in minutes, and SS is in 
seconds. 

Sequence Number. Latitude
Longitude Sequence number within 
quadrant with a leading zero for 
value less than 10 (See Sec
tion III.A.) • 



Byte Position Data Type 

1630-1637 CHAR(8) 

1638-1656 CHAR(9) 

Identifiers 

Geologic Unit Code (see 
Appendix F) . 

Blank. 

• IV. B. 4 • d. ( 1) Organization of Daily Values Data Array 

Each daily values data array in the Daily 
Values File comprises a water year of data, i.e., the 12-month period, 
October 1 through September 30, spanning two calendar years. The water 
year is designated by the calendar year in which the 12-month period 
ends. The daily values data array is always represented as a two
dimensional array (12,31) with month as the first dimension and day as 
the second dimension. The data is physically stored in the array such 
that the first data value (01,01) is for January 1, the second data 
value (01,02) is for January 2, on through December 31, (12,31) re
gardless of the chronologie order. 

For example, data for the 1974 water year 
would be physically stored in the data array such that the first data 
value (01,01) would be for January 1, 1974, the 280th data value (10,01) 
would be for the chronologically first data value for October 1, 1973, 
and the last data value would be for December 31, 1973. 

The data within each daily values array 
may be chronologically ordered for output to comprise a calendar year, 
fiscal year, or climatic year. However, the physical order will always 
begin with the values for January, and end with those for December, even 
when two calendar years are spanned. 

Each data array will comprise a water year 
of data, unless a different type of year is requested by means of the 
master control card. 

Columns 23-24 of the master control card 
are coded with a two-digit number representing the chronologically 
beginning month of the 12-month period each data array is to comprise 
for output. For example, if columns 23-24 on the master control card 
were coded with 01, then each data array retrieved would comprise a 
calendar year; if columns 23-24 contain 07, each data array retrieved 
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would comprise a fiscal year. If columns 23-24 on the master control 
card are left blank, each daily values data array retrieved will comprise 
a water year. To identify the type of year (12-month period) the data 
array comprises, the value coded in columns 23-24 is stored in the daily 
values record in byte positions 1611-1612, and the calendar year in 
which the last month of the 12-month period falls, is stored in byte 
positions 37-38. If the columns 23-24 on the M card are blank, then the 
value stored in byte position 1611-1612 of each daily values record 
retrieved will be 10. 

• IV.B.4.e. Diagnostic Messages 

The diagnostic messages are printed to aid in 
determining the status of processing and the action required to correct 
errors. Diagnostic messages printed from program number G745 can be 
identified by a HRxxx preceding the message, where HR is a unique abbre
viation for program number G745 and xxx is a sequence number. The 
diagnostic messages printed from program number G745 are listed sequen
tially in Section III.B. 

The diagnostic messages printed from program 
number G490 can be identified by a DRxxx which precedes the message, 
where DR represents a unique abbreviation for the program and xxx 
represents a sequence number. The diagnostic messages printed from 
program G490 are listed sequentially below: 

DROOl 

DR002 

ERRONEOUS DATE SPECIFICATION ON MASTER CONTROL CARD FOR 
RETRIEVAL REQUEST NUMBER xx - ALL PROCESSING OF THIS RE
QUEST DELETED. 

An invalid begin or end date was specified on the master con
trol card for retrieval request number xx. Make correction 
and resubmit control cards • 

• 

ERRONEOUS INPUT FILE SPECIFICATION ON MASTER CONTROL CARD FOR 
RETRIEVAL REQUEST NUMBER xx - ALL PROCESSING OF THIS REQUEST 
DELETED. 

An invalid code, which indicates the input file, has been 
specified on the master control card for retrieval request 
number xx. Code must be 1, 2, or 3. Make correction and 
resubmit control cards • 
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DR003 

DR004 

DROOS 

DR006 

DR007 

INVALID PARAMETER CODE SPECIFIED ON PARAMETER CODE LIST CARD 
FOR RETRIEVAL REQUEST NUMBER xx - ALL FURTHER PROCESSING OF 
THIS REQUEST DELETED. 

An invalid parameter code was specified on the parameter code 
list card for retrieval request number xx. Make correction 
and resubmit control cards. 

ERROR IN REQUEST CARDS FOLLOWING MASTER CONTROL CARD FOR 
RETRIEVAL REQUEST NUMBER xx - ALL FURTHER PROCESSING OF THIS 
REQUEST DELETED. 

Either an X type card was not preceded by an M type card or a 
z type card was not followed by an s type card for retrieval 
request number xx. Make correction and resubmit control 
cards. 

CONVERSION ERROR OCCURRED IN CARD TYPE ? FOR RETRIEVAL RE
QUEST NUMBER xx - ALL FURTHER PROCESSING OF THIS REQUEST 
DELETED. 

Either an alpha-code or an intermittant blank was found 
instead of numeric digit on card type indicated by ?. Make 
correction and resubmit control cards. 

END STATION NUMBER LESS THAN BEGIN STATION NUMBER FOR RE
TRIEVAL REQUEST NUMBER xx - ALL FURTHER PROCESSING OF THIS 
REQUEST IS DELETED. 

An S type card was submitted with an end station less than the 
begin station number. Make correction and resubmit control 
cards. 

' MORE THAN ONE R CARD SUBMITTED FOR RETRIEVAL REQUEST NUMBER XX -

ALL FURTHER PROCESSING OF THIS REQUEST IS DELETED. 

More than one parameter code list card was submitted for re
quest retrieval number xx. Make corrections and resubmit 
control cards. 
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DR008 

DR009 

DROlO 

DROll 

DR012 

DR013 

MORE THAN ONE F CARD SUBMITTED FOR RETRIEVAL REQUEST NUMBER xX -

ALL FURTHER PROCESSING OF THIS REQUEST IS DELETED. 

More than one statistic code list card was submitted for 
retrieval request number xx. Make correction and resubmit 
control card. 

MORE THAN ONE P CARD SUBMITTED FOR RETRIEVAL REQUEST NUMBER xx -
ALL FURTHER PROCESSING OF THIS REQUEST IS DELETED. 

More than one cross section locator card was submitted for 
retrieval number xX. Make correction and resubmit control 
cards. 

MORE THAN ONE Q CARD SUBMITTED FOR RETRIEVAL REQUEST NUMBER XX -

ALL FURTHER PROCESSING OF REQUEST IS DELETED. 

More than one sampling depth card was submitted for retrieval 
request number xx. Make correction and resubmit control 
cards. 

MORE THAN FIVE C CARDS SUBMITTED FOR RETRIEVAL REQUEST 
NUMBER xx - ALL FURTHER PROCESSING OF THIS REQUEST IS DELETED • 

More than five control values cards were submitted for retrieval 
request number xx. Make corrections and resubmit control 
cards. 

ERRONEOUS OUTPUT SPECIFICATION ON MASTER CONTROL CARD FOR 
RETRIEVAL REQUEST NUMBER xx - ALL PROCESSING ·OF THIS REQUEST 
DELETED. 

Either station header cards were requested without daily 
values cards or monthly character format was requested with 
daily values cards. Check columns 46 through 48 of master 
control card, make correction, and resubmit. 

ERRONEOUS DATA ARRAY SPECIFICATION ON MASTER CONTROL CARD FOR 
RETRIEVAL REQUEST NUMBER xx - ALL PROCESSING OF THIS REQUEST 
IS DELETED. 

Columns 23-24 of the master control card must be coded with a 
value between 01 and 12, or left blank. Make correction and 
resubmit • 
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DR014 

DR015 

DR016 

DR017 

DR018 

DR201 

DATA ARRAY ORDERING FAILED FOR RETRIEVAL REQUEST NUMBER XX -

FURTHER PROCESSING OF THIS REQUEST IS DELETED. 

An attempt to order the data array as requested in retrieval 
request number xx. Retain printout and input deck and notify 
the WATSTORE ADP section. 

INVALID PARAMETER CODE ppppp SPECIFIED ON C CARD FOR RE
TRIEVAL REQUEST NUMBER xx - FURTHER PROCESSING OF THIS REQUEST 
IS DELET~D. 

'ppppp' is the invalid parameter code specified on the C card 
for retrieval request number xx. Make correction and resubmit. 

MORE THAN 15 PARAMETER CODES SPECIFIED FOR RETRIEVAL REQUEST 
NUMBER xx - FURTHER PROCESSING OF THIS REQUEST IS DELETED. 

More than 15 different parameter codes were specified on the P 
and C cards. Make correction and resubmit. 

NO AGENCY CODE SPECIFIED FOR A STATION RANGE RETRIEVAL IN 
RETRIEVAL REQUEST NUMBER xx - FURTHER PROCESSING OF THIS 
REQUEST IS DELETED. 

No agency code was specified by means of a symbolic parameter 
or by means of a Z card preceding the S card. Make correction 
and resubmit. 

INVALID PASSWORD SPECIFICATION. ENTIRE RETRIEVAL DELETED. 

The password specified by means of symbolic parameter PASSWRD 
exceeded four characters. Make correction and resubmit. 

AGENCY = aaaaa, STATION sssssssssssssss, yy RECORDS NOT 
RETRIEVED FOR RETRIEVAL REQUEST NUMBER xx - DUE TO PASSWORD 
PROTECTION. 

'yy' indicates the number of records which meet all retrieval 
specifications for station sssssssssssssss and agency aaaaa; 
but were not retrieved because they were protected at the data 
record level and either a password was not submitted or the 
one submitted did not match one of the passwords in the station 
header record. 
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DR202 

DR203 

DR204 

DR205 

DR206 

DR207 

yyyyy RECORD HAVE BEEN RETRIEVED FOR RETRIEVAL NUMBER xx -
nnnn STATION (S) HAVE RECORDS. 

The indicated number of records have been retrieved for the 
indicated number of sites. 

yyyyy MONTHLY CHARACTER FORMAT RECORDS HAVE BEEN WRITTEN 
FOR RETRIEVAL REQUEST NUMBER xx. 

The indicated number of monthly character record formats have 
been written on a magnetic device for the indicated retrieval 
request. 

yyyy CARDS PUNCHED OR WRITTEN ON A MAGNETIC DEVICE FOR RE
TRIEVAL REQUEST NUMBER xx. 

The indicated number of cards have been punched or written on 
a magnetic device for retrieval request number xx. 

EITHER NO AGENCY SPECIFIED OR AN INVALID ONE SPECIFIED BY 
MEANS OF THE SYMBOLIC PARAMETER AGENCY - ATTEMPT TO PROCESS 
WILL CONTINUE . 

No action required for above message. 

DATA LEVEL RETRIEVAL SPECIFICATIONS FOR RETRIEVAL REQUEST 
NUMBER XX ARE AS FOLLOWS: 

This message is followed by a list of parameter cards, 
statistic codes, control values, cross sections, and sampling 
depths specified for retrieval request number xx. 

NO STATION HEADER ENTRY FOR AGENCY aaaaa STATION sssssssssssssss 

Data for agency "aaaaa" and station id. "sssssssssssssss" 
could not be retrieved due to no station header entry • 

• IV.B.S. Cataloged Procedure 

A cataloged procedure for the retrieval of data from the 
daily values current file and the magnetic tape daily value historical 
file has been stored in the WATSTORE procedure library (WRD.PROCLIB). 
The procedure includes program G745, program G490, and the system sort 
routine. Options are (1) to retrieve, sort, and store the data in the 
standard daily values record format, either permanently or temporarily, 
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for use by one or more application prograrns; (2) retrieve the data for 
permanent storage in a monthly format on a 7-channel tape; (3) retrieve 
data in punch card format; and (4) printout a table of daily values. On 
any particular execution of the procedure, only one of the first three 
options may be used. Option 4 may be specified with either one of the 
first three options. The sort step is invoked by coding the sort fields 
on the master control card (col. 50-65) for program number G490. The 
procedure name is DVRETR and may be executed for the above mentioned 
options using the following cards: 

1. For retrieval of data from the current file for use by application 
program: 

Col. 1 

• 
llxxxxxxxx 
I*PROCLIB 
II 
IIHDR.SYSIN 

Col. 12 

• 
JOB (----) 
WRD.PROCLIB 
EXEC D\~TR,AGENCY=agency,PASSWRD=password 
DD * 
• 
• 

Retrieval cards for program G490 

I* 
II 
II 
II 

• 
• 
EXEC DVTABLES 
EXEC DVPLOTS 

Where agency is the code assigned to the agency responsible for the 
data to be retrieved and password is the user-supplied password for 
checking, if required. 

The procedure execution cards for DVTABLES and DVPLOTS are shown 
above to illustrate the use of procedure DVRETR. DVTABLES and 
DVPLOTS are discussed in Section IV.C. and IV.E. respectively. 

2. For retrieval from a magnetic tape backfile (with or without current 
file) for use by an application program: If data is to be retrieved 
from the magnetic tape historical file (with current or without 
current file) · then a SETUP card is required after the JOB card and 
PROCLIB card shown above, the the EXEC card must read as shown 
below: 
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Col. 1 Col. 12 

• • 
/*SETUP tapel/9 
II EXEC DVRETR,VOLl=tapel,AGENCY=agency 

Where tapel is the six-alphanumeric volume serial number of the 
historical magnetic tape. If concatenation of historical tapes is 
required, then the SETUP and EXEC cards should read, 

/*SETUP tapel/9,tape2/9 
II EXEC DVRETR,VOLl=tapel,VOL2=tape2,AGENCY=agency 

Where tape2 is the six-alphanumeric volume serial number of the 
second historical tape required for concatenation. The sequential 
ordering of the data on the tapes determines which tape is first 
and second. 

3. For retrieval of data for permanent storage on a magnetic device in 
the standard daily values record format from a historical tape 
(with or without current file}: 

Col. 1 

• 
//xxxxxxxx 
/*PROCLIB 
/*SETUP 

Col. 12 

• 
JOB (----} 
WRD.PROCLIB 
tapel/9,tape4/9R 

II EXEC DVRETR,AGENCY=agency,VOLl=tapel, 
II VOL4=tape4,NAME4=dataset4,UNIT4=2400 
//HDR.SYSIN DD * 

/* 
II 

• 
• 
Retrieval cards for program G490 

• 
• 

Where tape4 is the volume serial number of the output tape, 
dataset4 is the data set name (DSNAME} of the output tape, tapel is 
the volume serial number of the input backfile tape, and agency is 
the code assigned to the agency responsible for the data being 
retrieved • 
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If the data are to be permanently stored on a private disk then the 
SETUP and EXEC cards should read, 

/*SETUP tapel/9,disk4/DISK 
II EXEC DVRETR,AGENCY=agency,VOLl=tapel, 
II VOL4=disk4,NAME4=dataset4, 
II UNIT4=2314 

Where disk4 is the volume serial number of the output disk. 

If retrievals are from the current file only, then the VOLl symbolic 
parameters should not be specified on the EXEC card, nor tapel/9 on 
the SETUP card. 

4. For retrieval of data for permanent storage on a 7-channel tape in 
the monthly character format from a historical tape: 

Col. 1 

• 
//xxxxxxxx 
/*PROCLIB 
/*SETUP 

Col. 12 

• 
JOB (----) 
WRD.PROCLIB 
tapel/9,tape3/7N 

II EXEC DVRETR,AGENCY=agency code, 
II VOLl=tapel,VOL3=tape3,NAME3=dataset3 
//HDR.SYSIN DD * 

• 
• 
Retrieval cards for program G490 

/* 
II 

• 
• 

Where tape3 is the 7-channel output tape and tapel is the input 
backfile tape. If data are retrieved only from the current disk 
file, then VOLl should not be specified on the EXEC card. 

5. To punch out cards, use the following EXEC card: 

II EXEC DVRETR,AGENCY=agency 
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If the retrieval is from a historical tape, specify the VOLl symbolic 
parameter on the EXEC card and use a SETUP card for a historical 
tape as shown on item 1 above. 

To write card images on a magnetic device, code the following 
DD card to follow the retrieval cards for program G490 and the 
/* card: 

/* 
//DVR.CDPUNCH DD (required disk or tape parameters) 

The complete list of symoolic parameters that may be used with 
procedure DVRETR and the respective default value assigned are 
listed below in respective categories of use. 

1. Parameters for specifying agency code and password. 

Parameter 

AGENCY 

PASSWRD 

Description 

The agency code stored with the data records. 
Must be specified. 

The password associated with each station to 
be retrieved. The update/retrieval password or 
the retrieval only password may be specified. 
The default is no password checking. To specify 
a password code, PASSWRD=your password code. 

2. Parameters which describe input historical tapes. 

Parameter 

VOLl 

VOL2 

Description 

Volume serial number of the historical file 
input tape. Code VOLl=xxxxxx, if backfile 
input is required. 

Volume serial number of a second historical 
file input tape if concatenation is required. 
Code VOL2=xxxxxx. 

3. Parameters which describe output in 408-byte monthly character 
format. 
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Parameter 

VOL3 

UNIT3 

FILE3 

LB3 

BLK3 

DEN3 

TCH3 

SP3 

Chapter IV 

Description 

Volume serial number of the output magnetic 
device on which the monthly character format 
data is to be stored. 

Device type for the output dataset on magnetic 
disk in the monthly character format. The 
default value is for a 7-channel tape. For a 
9-channel tape, code UNIT3=2400. For a disk
output code UNIT3=2314 or UNIT3=3330 which ever 
is appropriate. 

Data set sequence number which specifies the 
relative position of the output data set in 
monthly character format on a tape volume. The 
default value is 1. 

The label type subparameter which tells the 
system what type of tape label is associated 
with the output data set containing the monthly 
character format data. The default value is 
NL - the tape has no label. 

The blocksize or number of bytes per block of 
data stored on the magnetic device in the 
monthly character format. This value must be 
an even multiple of 408. The default value is 
8160. 

The magnetic tape density in number of bits
per-inch (bpi) used to write a data set in 
monthly character format. The default value is 
1 which indicates 556 bpi. 

The recording technique for the 7-channel tape 
on which the data set is to be written in 
monthly character format. The default value is 
ET which means parity and no conversion, with 
EBCDIC to BCD translation. 

The space (tracks) for the output data set in 
monthly character format on disk. Default 
value is 10 tracks with incremental value of 1 
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NAME3 

track (possible 25 tracks) which is sufficient 
to store 500 records. If more than 500 monthly 
character formatted records are to be stored 
then code SP 3=xxx. 

The data set name (DSNAME) of the output data 
set in monthly character format on a magnetic 
device. This symbolic parameter must be coded 
each time data is being retrieved in a monthly 
character format, otherwise the file will be a 
DUMMY file and no data stored. Code NAME3=data 
set name. 

4. Parameters which describe output in 1656-byte standard daily 
values record format. 

Parameter 

VOL4 

UNIT4 

FILE4 

LB4 

Chapter IV 

Description 

Volume serial number of the output magnetic 
tape or disk on which data is to be permanently 
stored in the standard daily values record 
format • 

Device type for the permanent output data 
set on magnetic tape or disk in the standard 
daily values record format. The default value 
is for temporary storage on a systems pack 
which will be deleted at end of job. If output 
is on a 9-channel tape, code UNIT4=2400. If 
output is on a disk, code UNIT4=2314 or 
UNIT4=3330 whichever is appropriate. 

Data set sequence number which specifies the 
relative position of an output data set in 
standard daily values format on a tape volume. 
The default value is 1. 

The label type subparameter which. tells the 
system what type of tape label is associated 
with the data set containing the standard daily 
values formatted data. The default value is 
SL - The tape is standard label . 
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BLK4 

DEN4 

SP4 

NAME4 

The blocksize or number of bytes per block of 
data stored on a magnetic device in. the standard 
daily values format. The value must be an even 
multiple of 1656. The default value is 11592 
bytes. 

The magnetic tape density in number of bits
per-inch (bpi) used to write a data set in 
standard daily values format. The default 
value is 3 which indicates 1600 bpi. 

The space (tracks) for the output data set in 
standard daily values format on disk. Default 
value is 100 tracks with incremental value of 5 
tracks (possible 175 tracks) which is sufficient 
to store 1225 records. If more tracks are 
required, then code SP4=xxx. 

The data set name (DSNAME) of the output data 
set in standard daily values format for per
manent storage on a private tape or disk. The 
default is for a temporary data set on a systems 
disk to be deleted at end of job. 

5. Parameters which describe space for the temporary disk file of 
station header records and space for sorting. 

Parameter 

SPl 

SP2 

SPS 

Chapter IV 

Description 

The space (tracks) for the temporary disk file 
of station header records. Default value is 10 
tracks with incremental value of 5 tracks 
(possible 85 tracks) sufficient to store 5100 
records. 

Space (cylinders) for sorting the temporary 
disk file of station header records. Default 
value is 10 cylinders. 

Space (cylinders) for sorting the output of 
data in the standard daily values format and 
reordering the daily values data array. The 
default value is 10 cylinders. 
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CHAPTER IV. INSTRUCTIONS FOR DAILY VALUES FILE 

SECTION C. Daily Values Table (Program H474) 

by Terry A. Wilson 
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IV.C. Daily Values Tables (Program H474) 

• IV.C.l. Introduction 

This section contains instructions for the printing of 
publication tables from the Daily Values File. The daily values table 
program (H474) is used to print all tables for data stored in the Daily 
Values File. Program H474 is used to produce tables from data that have 
been retrieved by the daily values retrieval procedure (DVRETR) in a 
prior job step. Procedure DVRETR is described in Section IV.B. The 
daily tables will be edited and printed according to the publication 
standards of the USGS. Five different table formats with eight possible 
column headings are available and are described in detail in Section IV.C.3. 
A calendar year table is available with each table format and will be 
printed automatically when a calendar year retrieval of data is re-
quested as explained in Section IV.B. Sample table formats may be found 
in Figures 1-5. Program H474 was written in PL/I for the IBM 360 or 370 
computer series by Terry A. Wilson, USGS, Reston, Virginia. 

• IV .C.2. Data Retrieval 

The Daily Values Retrieval Procedure (DVRETR) will always 
be invoked prior to the execution of H474. Procedure DVRETR will con
trol all record selection from the Daily Values File and determine the 
sorted sequence of the data records. The data records for a suspended 
sediment discharge table must be sorted by state, agency, station iden
tifier, year, and parameter code at the time of retrieval. The sort 
control field as explained in Section IV.B.3.d. should be coded SAPYR to 
obtain the required sort for a suspended sediment discharge table. No 
other table types require the data to be sorted prior to processing. In 
order to initiate table options it is necessary to submit one type 
X control card during retrieval processing. The X card will be passed 
on to the table program (H474) and the appropriate options will be 
applied. In order to print more than one type of table it is necessary 
to submit a complete set of retrieval control cards for each table type 
that is to be printed. Instructions for coding retrieval cards for 
input to the retrieval program may be found in Section IV.B. A complete 
list of parameter codes that may be retrieved from the daily values file 
appears in Appendix D, and Appendix E is a list of statistic codes. A 
general description of cataloged procedures may be found in Section II.A.l. 
A cataloged procedure containing the JCL cards for program H474 is 
described in Section IV.C.5 • 
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• IV.C.3. Table Formats 

Program H474 provides the capability to select five 
different table formats with eight possible column headings. Selection 
and control of the various table formats is determined by the program 
control card (X card) as described in Section IV.C.4. The table formats 
and the options that are associated with the X card are described in 
detail in the following paragraphs. The number of significant figures 
printed for each parameter is determined from the table in Appendix D, 
with the exception that provision is made on input to specify a dif
ferent number of significant figures to be stored in the file. When 
data has been stored to a greater· precision than specified in Appendix D, 
provision is made to suppress rounding these records on output. 

• IV.C.3.a. One-Item Table (Type 1) 

A type 1 table is a table of once-daily values 
(see Figure 1) consisting of twelve months of data per page. Any record 
in the Daily Values File may be printed in this format. 

• IV.C.3.a. (1) Type 1 Table for Stream Discharge 

The control options described below apply 
only to a type 1 table for parameter code 00060 (Discharge). 

A type 1 table must be specified with 
parameter code 00060 to obtain the monthly and yearly summaries de
scribed below. Four types of monthly and yearly summaries are available 
for stream discharge records: 

(a) Total, mean, maximum, minimum 

(b) Total, mean, maximum, minimum, cfsm, inches 

(c) ~otal, mean, maximum, minimum, acre-feet 

(d) Total, mean, maximum, minimum, cfsm, inches, acre-feet 

The type of summary for discharge will be 
determined by coding the X card as explained in Section IV.C.4. The 
monthly summaries are printed below the corresponding column of daily 
values. Additional spacing between monthly and yearly summary lines is 
available as a coded option in the X card to provide space for typing 
adjusted monthly figures. 
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rt PROCESS DATE IS 07-14-75 
ll> 
t1 

UNITED STATES DEPARTMENT Of INTERIOR - GEOLOGICAL SURVEY 
H 
< STATION NUMBER 13336500 SELWAY RIVER NEAR LOWELLt IDAHO SOURCE AGENCY USG$ 

LATITUDE 460512 LONGITUDE 1153046 DRAINAGE AREA 1910.00 DATUM 1540.00 STATE 16 COUNTY 049 

DISCHARGE, IN CUBIC FEET PER SECOND , wATER YEAR OCTO~ER 1973 TO SEPTEMBER 1974 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 606 926 1310 845 2620 1390 4910 10900 14100 13200 1930 869 
2 613 818 1380 624 2500 1600 4560 11200 15700 11700 1840 853 
3 596 637 1320 1130 2310 1630 4170 10700 19800 10200 1990 841 
4 575 548 1300 1240 2380 1570 3850 10900 25600 9590 1950 820 
5 560 655 1200 1350 2360 1750 3640 12000 32000 9410 1780 800 

6 548 801 1040 1290 2130 2230 4170 14200 27300 8630 1700 785 
7 560 785 1260 1420 1970 2010 4310 15000 22300 8270 1820 767 
8 566 798 --- 1650 1890 1850 4210 17000 17400 7690 1700 749 
9 552 1060 1370 1950 1750 1610 4270 19300 15900 7120 1620 735 

10 535 1730 1130 2160 1710 1550 4470 16800 16200 7230 1560 829 
n 
I 11 529 2640 1300 2240 1630 1600 4370 14000 18600 8200 1470 999 

-....J 12 552 4010 1310 2690 1590 1680 4500 12500 24000 6860 1370 971 
13 570 3860 1220 2640 1620 1980 4200 11000 29400 6020 1320 880 
14 707 2740 1170 --- 1590 1970 4100 9820 33200 5730 1280 817 
15 817 2310 1130 2600 1550 1890 4400 9040 36500 5590 1260 782 

16 749 2090 1240 7100 1530 2050 5030 8140 --- 5200 1220 756 
17 663 2050 1820 7680 1600 4160 5120 7580 --- 4810 1160 733 
18 622 1930 2300 5720 1560 5410 5810 7130 --- 4470 1120 718 
19 594 1690 1960 5090 1590 4510 6940 6770 --- 4250 --- 704 
20 574 1740 1"730 4550 1580 3680 6760 6840 34600 4550 2030 696 

21 567 1580 1740 3890 1470 3360 6220 7060 29800 4060 1990 675 
22 554 1470 1670 3460 1480 3070 6030 7260 26200 3630 1450 664 
23 545 1400 1670 3150 1440 2800 7070 8010 25900 3360 12"f0 654 
24 559 1350 1600 2940 1300 2650 10300 9290 25100 3100 1180 646 
25 704 1270 --- 3080 1300 2520 13300 11700 24200 2870 1120 634 

26 684 1250 1510 3040 1390 2600 14900 16300 21600 2650 1060 622 
27 617 1210 1500 2790 1350 3220 12400 17900 17500 2500 1020 611 
28 608 1190 1470 2690 1310 4050 10300 19100 15800 2350 988 610 
29 131 1220 1420 2540 --- 4510 9050 17500 14400 2220 958 605 
30 752 1250 1340 2540 --- 4530 8930 15700 13600 2130 930 599 
31 873 --- 1210 2610 --- 5130 --- 14200 --- 2040 894 

TOTAL 19290 47010 48500 84560 192300 374800 179600 22420 
MEAN 622 1567 1732 2728 6410 12090 5795 141 
MAX 873 4010 2620 5410 14900 19300 13200 999 
MIN 529 548 1300 1390 3640 6770 2040 599 

FIGURE 1. TABLE OF ONCE-DAILY VALUES (TYPE 1) 



A calendar year summary is also available 
for water year tables of discharge. When data for the previous January 
to September (9-month summary) period are needed to complete the calendar 
year sunnnary, the data record for the water year preceding the first 
water year table to be printed must be requested of the retrieval pro
cedure (DVRETR) and the preceding year must also be specified on the 
X card. When tables for several successive water years are requested, 
the 9-month summary will be computed from the period January-September 
in each water year and passed on to the following water year table to 
complete the calendar year summary. If any data record containing 
required 9-month summary data resides only on magnetic tape, then pro
vision must be made to have the appropriate tape mounted during the 
retrieval step. 

• IV.C.3.a. (2) Type 1 Table for All Other Daily Value 
Records 

All parameters contained in the Daily 
Values File except discharge may be printed as a type 1 table with the 
following provisions for monthly and yearly summaries. A monthly and 
yearly maximum or minimum value will be printed for those records iden
tified with a statistic code of 00001 (maximum) or 00002 {minimum). A 
monthly and yearly total will be printed for records containing a statis
tic code of 00006 (sum). Monthly summaries for all other records will 
be a monthly mean. A yearly summary consisting of maximum, mininum, and 
mean values will be printed for all records other than maximums {00001), 
minimums (00002), and sum (00006). There is no provision to specify the 
type of summaries that will be printed for these records since they are 
determined by the statistic code of the record. 

• IV.C. 3.b. Two-Item Table {Type 2) 

A type 2 table is a two-item table of extreme 
daily values (see Figure 2) consisting of two pages of print with six 
months of data on each page. A type 2 table is produced by combining 
two daily values data records with the following descriptions: 

Maximum-minimum (statistic codes 00001 and 00002). 

AM-PM (statistic codes 00004 and 00005). 

Tidal high-Tidal low (statistic codes 00021 and 00024). 

Low high-High low (statistic codes 00022 and 00023). 

Top-Bottom {depth codes 111111 and 888888). 
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H UNITED STATES DEPARTMENT OF INTERIOR - GEOLOGICAL SURVEY < 
STATION NUMBER 13342500 CLEARwATER RIVER AT SPALDING IDAHO SOURCE AGENCY USGS 
LAT !TUDE 462655 LONGITUDE 1164935 DHAINAGE AREA 9570.00 DATUM 770.50 STATE 16 COUNTY 069 

TEMPERATURE <OEG. C) OF wATE~ ' wATE~ YEAR OCTOBER 1973 TO SEPTEMBER 1974 

APRIL MAY JUNE JULY AUGUST SEPTEMBER 

DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 

1 6.0 s.s a.5 a.o 9.5 9.0 13.5 13.0 18.5 18.0 19.0 17.0 
2 s.s s.o a.s a.o 10.0 9.5 13.5 13.0 18.S 18.0 19.0 1b.O 
3 s.s s.o 8.s 7.0 10.0 9.5 13.5 13.5 18.5 18.0 18.5 16.5 
4 s.s 4.S 8.5 7.0 10.0 9.0 13.5 13.5 18.5 18.0 19.0 16.5 
5 s.s s.o 9.0 8.o 9.0 8.o 14.0 13.S 18.5 17 .o 18.0 1be5 

b 6.0 s.s 8.s a.s 8.0 8.o 14.0 14.0 18.S 18.0 1b.5 15.S 
7 6.0 s.s 8.5 a.o 8.5 8.0 14.0 14.0 19.0 17.0 16.5 15.5 

("':) 8 6.0 s.s 8.S 8.o 9.0 8.o 14.5 14.0 18.0 16.5 16.5 15.5 
I 9 s.s 5.S 8.5 8.5 10.0 9.0 14.0 13.0 18.0 1S.S 1b.O 15.5 

\.0 10 beO s.s 8.5 7.0 10.S 9.5 13.5 u.s 18.0 16.0 16.0 15.0 

u s.s s.o 8.o 7.0 10.S 10.0 13.S u.s 18.S 16.S 15.5 14.S 
12 s.o s.o 8.o 8.o 10.S 10.0 14.0 u.s 18.0 16.0 16.0 15.0 
13 6.S s.o 8.s 7.0 10.0 9.5 1S.O 13.S 17.0 1S.S 16.0 14.5 
14 8.o s.s 8.o 7.0 10.0 9.0 17.0 15.0 17.0 1S.S 1S.5 14.5 
1S 8.o 6.0 8.s 7.0 9.S 9.0 18.S 16.5 18.0 15.S 15.5 14.0 

16 8.o 6.S 8.5 7.0 10.0 9.5 18.0 16.S 19.0 1S.S 15.5 14.5 
17 8.0 6.0 8.s 8.0 10.0 9.5 18.0 16.0 19.S 16.5 15.5 14.0 
18 7.0 7.0 9.0 8.5 10.0 9.5 18.5 16.5 18.5 16.5 15.0 14.0 
19 7.0 7.0 9.S a.s 10.0 9.S 18.5 17.0 18.0 16.0 15.5 14.0 
20 7.0 6.5 9.5 9.5 10.0 9.S 18.S 17.0 18.0 1S.S 15.5 14.0 

21 8.o 6.5 10.5 9.S 9.5 9.S 18.5 17.0 17 .o 15.S 15.S 14.0 
22 7.0 7.0 11.0 9.5 10.5 9.5 18.5 17 .o 16.5 16.0 15.0 14.0 
23 9.0 7.0 u.o 10.5 11.0 10.5 18.S 1b.5 16.5 15.5 15.0 13.5 
24 9.0 8.s 10.S 10.0 u.s u. 0 18.5 16.0 18.5 15.5 15.0 13.S 
25 9.0 8.5 10.s 10.0 12.0 u.o 18.S 1b.O 19.5 16.5 14.5 13.S 

26 8.5 7.0 10.S 10.0 12.0 u.o 18.0 16.0 20.0 16.S 14.5 13.S 
27 7.0 6.0 10.0 9.S u.s u.o 18.0 16.0 19.S 17.0 13.5 12.0 
28 6.S 6.0 9.S 9.0 u.s 11.0 18.S 16.0 19.S 18.0 13.0 u.s 
29 8.0 6.0 9.S a.5 12.0 u.s 18.5 18.0 19.5 18.0 13.0 U.5 
30 8.s 8.o 9.S 8.5 13.0 12.0 19.0 17.0 19.5 18.0 13.0 U.5 
31 --- --- 9.S 9.0 --- --- 19.0 18.0 19.5 17 .o 

MONTH 9.0 4.S u.o 7.0 13.0 8.o 19.0 u.s 20.0 1S.S 19.0 u.s 

YEAR 20.0 2.0 

FIGURE 2. TABLE OF DAILY MAXIMUM AND MINIMUM VALUES (TYPE 2) 



Column headings will be determined by the 
statistic code that is stored in the data record, with the exception of 
top-bottom tables which are determined by a value of 111111 stored in 
the sampling depth field of the top data record and a value of 888888 
stored in the depth field of the bottom record. A monthly summary of 
the maximum and minimum values for each month will be printed below the 
respective columns for a maximum-m~nimum table. A monthly summary of 
both maximum and minimum values will be printed below both columns for 
all other two-item tables. On the last page of the two-page table a 
yearly summary of maximum, minimum, and mean values will be printed. 

• IV. C. 3. c. Table of Daily Maximum, Minimum, and Mean 
Values (Type 3) 

A type 3 table is a table of daily maximum, 
minimum, and mean data values (see Figure 3). Each table will be printed 
on three pages with four months of data on each page. A type 3 table is 
limited to only those data records containing the statistic codes 00001 
(maximum), 00002 (minimum), and 00003 (mean). A monthly summary of the 

maximum, minimum, and mean values will be printed on each page below the 
respective columns and a yearly summary of maximum, minimum, and mean 
values will be on the last page of the table. 

• IV .C. 3.d. Daily Sediment Table (Type 4) 

A type 4 table is a suspended sediment dis
charge table (see Figure 4) of mean values of stream discharge, sediment 
concentration, and sediment discharge for a single year. Monthly totals 
of stream discharge and sediment discharge will be printed at the bottom 
of each page below the respective columns. The table will be printed 
four pages to a year, three months of data on each page. During re
trieval from the Daily Values file, records to be printed in a type 4 
forma~must first be sorted by state, agency, station identifier, year 
and parameter code (code SAPYR in sort control field) as explained in 
Section IV.B.3.d. Monthly stream discharge and sediment discharge 
totals will be printed below each respective column. A yearly summary 
consisting of total stream discharge (cfs-days) and total sediment dis
charge (tons) will be printed on the last page of the table. 

I 

• IV.C. 3.e. Skeleton Table (Type 5) 

A skeleton table format is a table consisting 
of every fifth day of the month and the last day of the month (see 
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UNITED STATES DEPARTMENT OF INTERIOR - GEOLOGICAL SURVEY 
H 
< STATION NUMBER 03378900 LITTLE WABASH RIVER AT lOUISVILLE, IL SOURCE AGlNCY USGS 

LATITUDE 384632 LONGITUDE OB8292o DRAINAGE AREA 745.00 DATUM 420.5! STATE 17 COUNTY 025 

TEMPERATURE lDEGo Cl OF WATER , WATER YEAH OCTOBER 1973 TO SEPTEMBER 1974 

JUNE JULY AUGUST SEPTEMBER 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

1 21.0 19.5 20.0 24.0 21.5 23.0 24.5 23.0 23.5 22.5 21.5 22.0 
2 22.0 19.5 20.5 25.0 23.0 24.0 23.0 20.5 22.0 22.0 19.5 21.0 
3 23.0 21.0 23.5 2o.5 24.0 25.0 22.0 19.0 20.5 20.0 19.5 20.0 
4 22.5 21.5 22.0 2o.5 24.5 25.5 20.5 18.5 20.0 19.5 18.5 
5 22.0 21.0 21.5 2o.5 24.5 25.5 20.0 18.0 18.5 19.0 18.5 

6 22.0 21.0 21.5 26.0 24.5 25.5 19.5 18.0 18·5 20.0 18.5 
7 21.5 21.0 21.0 21.5 25.0 2o.o 20.0 18.0 19.0 20.5 18.5 
8 21.5 20.5 20.5 28.0 26.0 27.0 20.0 19.0 19.5 20.0 18.5 (j 9 22.0 20.5 21.5 28.0 25.5 27.0 20.5 19.5 20.0 20.0 19.0 I 

~ 10 21.5 21.0 21.0 28.0 26.0 27.0 20.0 19.5 20.0 21.0 19.5 
~ 

11 21.0 20.0 20.5 2~.0 26.0 27.0 20.5 19.0 19.5 21.0 19.5 
12 21.5 19.5 20.5 2H.5 26.0 27.5 21.0 19.0 20.0 21.5 20.0 
13 21.0 19.5 20.5 27.5 25.5 26.5 21.5 20.0 20.5 21.5 20.5 
14 21.5 19.5 20.5 28.0 26.0 27.0 21.5 20.5 21.0 20.5 18.0 
15 22.0 20.0 21.0 2tt.5 26.5 27.5 21.5 19.5 20.5 18.5 18.0 

16 21.0 20.0 20.5 28.0 25.0 26.5 22.0 20.0 21.0 18.0 17.5 
17 21.0 19.5 20.0 28.5 25.0 26.5 23.0 21.0 22.0 18.0 17.0 
18 21.5 19.0 20.5 28.0 25.5 27.0 22.5 20.0 21.0 18.5 17.5 
19 21.5 20.0 21.0 28.0 26.5 27.5 21.0 20.0 20.5 18.5 17.5 
20 23.0 20.5 22.0 28.5 27.0 27.5 23.5 20.0 21.5 19.0 18.0 

21 23.0 22.0 22.5 2tS.5 27.5 28.0 24.5 22.5 23.5 18.5 18.0 
22 24.0 22.5 23.0 28.5 25.0 2o.s 25.0 22.5 23.5 18.0 16.5 
23 22.5 21.0 21.5 26.0 25.0 25.5 23.0 22.0 22.5 16.5 15.0 
24 20.5 19.5 20.0 26.0 24.5 25.0 23.0 22.5 23.0 15.0 14.0 
25 20.5 18.5 19.5 25.5 23.5 24.5 23.5 22.5 23.0 15.5 14.0 

26 20.5 19.5 20.0 26.0 24.0 25.0 23.5 22.5 23.0 15.5 14.0 
27 21.0 19.5 20.5 26.0 25.0 25.5 24.0 22.0 23.0 15.0 14.0 
28 22.5 20.0 21.0 27.5 25.5 2o.s 22.5 21.5 22.0 15.5 15.0 
29 22.5 20.5 21.5 2o.5 25.0 27.5 22.0 21.0 21.5 16.0 14.5 
30 23.0 21.0 22.0 25.0 24.0 24.5 21.5 20.0 20.5 16.0 14.0 
31 --- --- --- 25.0 23.5 24.5 22.0 21.0 21.5 

MONTH 24.0 18.5 21.0 29.0 21.5 26.0 25.0 18.0 21.0 22.5 14.0 

YEAR 29.0 o.o 13.5 

FIGURE 3. TABLE OF DAILY MAXIMUM, MEAN, AND MINIMUM VALUES (TYPE 3) 
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UNITED STATES DEPARTMENT OF INTERIOR - GEOlOGICAL SURVEY 
(I) 

STATION NUMBER 09180500 COLORADO RIVER NEAR CISCO, UTAH STREAM SOURCE AGENCY USGS 11 
L AT ITUOE 384838 LONGITUDE 1091734 

H 
DRAINAGE AREA 24100 .oo DATU!o4 4090.00 STATE 49 COUNTY 019 

< SUSPENDED-SEDIMENT DISCHARGE , WATER YEAR OCTOBER 1973 TO SEPTEMBER 1974 

JULY AUGUST SEPT E"BER 

"'EAN MEAN MEAN 
MEAN CCNCEN- SEDIMENT MEAN CONCEN- SEDIMENT 14EAN CONCEN- SEDJ MENT 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION OJ SCHARGE DISCHARGE TRUION DISCHARGE 
DAY CCFS) ( MG/L) (TONS/DAY) ( CFS) (MG/U (TONS/DAYt ( CFSl (MG/ll (TONS/DAY) 

1 8700 126 2960 3440 66 613 1820 32 157 
2 76f10 136 2820 3250 185 1620 1920 34 176 
3 6C180 147 2110 3100 181 1510 2010 42 228 
4 5830 146 2300 •3100 177 1480 1990 29 156 
5 5320 144 2070 3120 222 1870 2020 42 229 

' 
6 4730 133 1700 3000 213 1730 2060 56 311 
7 5100 122 1680 2910 330 2580 2140 56 324 
8 5150 111 1540 2800 300 2270 2180 55 324 

(") 9 4800 110 1430 2900 271 2120 2150 63 366 
I 
f-l 

10 4000 114 1230 3100 339 2840 2180 58 341 
N 

11 3930 118 1250 3800 407 4180 2120 54 309 
12 3880 84 880 3680 475 4720 2150 42 244 
13 3660 eo 791 3400 462 4240 2210 44 263 
14 3410 77 709 3100 300 2510 .2360 47 299 
15 3340 qq 893 2800 238 1800 2630 50 355 

16 3460 127 1190 2500 175 1180 3110 83 697 
17 3550 320 3070 2300 166 1030 3540 112 1070 
18 4280 1900 22000 2300 157 975 3560 179 1720 
19 5900 5400 86000 2250 106 644 3510 350 3320 
20 6030 5700 92800 2200 81 481 3430 283 262!'> 

21 5600 68CO 03000 2160 67 391 3360 216 1960 
22 5490 4500 66700 2090 58 327 3260 149 131~ 
23 6080 2430 39900 2280 54 332 3220 134 ll6C 
24 6620 3130 55900 2040 51) 275 3210 166 144(: 
25 6450 1600 27900 2020 46 251 3030 150 123C 

26 5920 1800 288CO 1980 42 225 2900 163 1280 
27 5110 1700 23500 1970 41 218 2920 138 1090 
28 4650 600 7530 1930 42 219 2850 125 962 
29 4310 510 5930 1830 44 217 2870 112 868 
30 4230 347 3960 1880 37 188 2890 92 718 
31 ~820 388 4000 1800 30 146 

MONTH 158020 --- 97200 81020 --- 43180 79600 --- 25530 

YEAR 2275110 42310 

FIGURE 4. SUSPENDED-SEDIMENT DISCHARGE TABLE (TYPE 4) 
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STAT !li N 1\IUMH t. f~ 

LATITUU[ 4H~J3f 

• 

0NITE U STATES 0EPARTMENT OF INTERRIOR- GEOLOGICAL SUHVEY 

l~3UljUQ fJ~ACCU RIVEH NEAR EJREKA• MT, 
L U·J(.,lTLJLll 11:,0~13 [WAINAGE AREA 440.00 OATUM 251~.A5 

P~OCESS DATE IS 04•24-75 

SOU~CE AGENCY USGS 
STATE 30 COUNTY 053 

TEM PERATURE IJEG. Cl OF wATER , WATER YEAR OCTOBER 1973 T0 SEPTEMBER 1974 

f., oJ,~ 1 L ~1A Y JUNE JULY AUGUST SEPTE~BER 

DAY 1"·/',A MI \1 ·"'AX '"11 1\1 Mt.x MIN r-1AX MIN MAX 1<1IN ~AX "1IN 

") hoU 3.5 ·~.:; ., • tJ Bo5 6,5 10.0 9,5 19.5 16.0 17.0 13.5 
10 ., • u 4.S 7. 5 6.5 1 0. 0 A.5 1~.5 10.!:> 16.0 14.0 13.5 12.5 
15 9.U 4.~ '. 0 6.0 9.5 6.~ 1!::1.0 13.0 16.0 12.5 14.5 11.0 
1:: (1 t-..!:1 s. o ':1.~ 6.S H.S 8.0 17.0 14.0 17 .o 15.5 14,0 11. 0 
?.5 9. ~) 7.0 d.O 7.0 1 1. 0 B,5 lH.O 13.5 18.0 }5,0 14.0 10.0 

EO M 7.'-:- 6.5 -J,I) 6.5 12.0 9.0 1':1.5 16.0 17.0 14.5 10.5 s.o 

t~O!'Jlrl 9 ,0 3."i 'i.'::> 6.0 12.0 6,5 19.':; 9.5 19.5 12.5 17.0 8.0 

YEAR }I.J.~ o.n 

FIGURE 5. SKELETON TABLE (TYPE 5) 
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Figure 5) • Any of the table types 1 through 4 may also incorporate all 
features of the type 5 table by requesting this option. An option is 
provided to scan the 72 values contained in a skeleton table and revert 
to the standard complete month table ~ormat when less than 80 percent of 
the skeleton year data is available. The monthly and yearly summary 
printed will be the same as requested for types 1 through 4 tables, 
except that the special options available for surface water tables 
cannot be requested • 

• IV.C.3.f. Page Restriction Option 

When a complete year is not needed or the data 
are not available for a multi-page table (types 2 through 5) an option 
is provided to restrict all tables to one page. A begin month code (01-
12) may be specified and the tables will begin with the specified month, 
printing one page per table consisting of either six, four, or three 
months of data depending upon the type of table requested. 

• IV .C.4. Coding the X Card 

One program control card (X card) is used by program H474 
to control table format selection and print and summary options. The 
X card (see Figure 6) is submitted to the retrieval procedure DVRETR to 
be subsequently passed on to program H474 and is coded as follows:. 

Col. 1 

Col. 2-5 

Col. 6-9 

Col. 10 

Col. 11-14 

Col. 15 

Chapter IV 

Always code an X 

Code H474. This is the program number that identi
fies the program that is to be associated with this 
X card. 

Reserved 

The number of copies of each table to be printed. 
Up to nine original printouts of each table may be 
obtained by coding the desired number in this field. 
Default is one. 

Reserved 

Type of table to be printed: 
1 Type 1 table 
2 Type 2 table 
3 Type 3 table 
4 Type 4 table 
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r 
w w .zi . -Ll PROG.II ~ ~~(5~ ~~ j~ t: 

NO. O <t:OWO O~ <l:w 0 
U 1-U~:::E UW ~>- W 

PARAMETER NAME 

DID D D D 010 DIDIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D DIO~O 0 0 0 0 0 0 0 D 0 D D 0 0 0 D 0 0 0 0 D 0 0 0 D D 0 0 0 0 0 0 0 0 0 0 D 0 D 0 0 D 0 D 0 D 0 D 
1 z 3 4 ~ 6 1 a 9 10 11 12 11 14 15 16 11 11 19 20 21 22 2324 25 26 21 21 29 10 11 12 334 35 3& 11 3139 40 41 42 4344 45 t& u .a 49 ~a 51 sz 53 54 55 56 51 51 59 60 61 u &3 u 65 &6 61 61 n 1' 11 12 1114 15 n 11 11 19 n 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 

414 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

55555555555555555555555555555555555555555555555555555555555555555555555555555555 

666666666666666666666666666666666666666&&66&&66&6666&66666666666666&6&&&&6&666&6 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

88888888888888888888888888888888888888888888888888888888888888888888888888888888 

I 1919 9 9 9 919 9191919 9 9 9191919 919 9 9 9 9 9191919 9 9 9191919 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
1 2 3 4 5 6 l 8 9 10 II 12 1314 15 16 11 18 19 2il 21 22 23 24 25 26 21 28 29 38 31 32 31 34 35 36 31 38 39 40 41 42 H 44 45 4& 41 48 49 ~0 ~~ 52 ~3 54 55 56 51 58 59 60 &I 6! 63 64 6~ 6& 61 68 69 10 11 12 13 14 1~ 1& JJ 18 19 AD 

NECC-5081 

FIGURE 6. SAMPLE FORMAT OF PROGRAM OPTION CARD {X CARD) 
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Col. 16 

Col. 17-18 

Col. 19-24 

Col. 25 

Col. 26 

Col. 27-30 

Chapter IV 

Default is a type 1 table 

Skeleton table (type 5): 
1 All tables will be printed as a 

skeleton table. 
2 Same as 1 unless there is less than 

80 percent of the skeleton year 
available in which case the standard 
daily format as coded in column 15 is 
printed. 

Begin print month. Code the month code (01-12). 
January is month 01. All printing will begin with 
this month and all table types are restricted to one 
page of print. 

Reserved 

Computation code. This code will determine the type 
of monthly and yearly summaries that will be com
puted for tables of daily discharge (parameter code 
00060). 

Code as follows: 
0 Total, mean, max, minimum 
1 Total, mean, maximum, minimum, cfsm, 

inches 
2 Total, mean, maximum, minimum, acre-

feet 
3 Total, mean, maximum, minimum, cfsm, 

inches, acre-feet 

Line skip code. Code the number of extra blank 
lines (1-5) desired between the monthly and yearly 
summaries for manual insertion of adjusted monthly 
figures for surface water tables. 

Previous water year required for a calendar year 
summary. Enter in this field the water year im
mediately preceding the first water year to be 
printed when a calendar year summary is needed for a 
water year table of daily discharge (parameter 00060). 
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Col. 31 

Col. 32 

Col. 33-80 

• IV .C. 5. 

Data edit code. To suppress rounding of daily 
values and have printed as stored in the file, 
code 1 in this field. Default option is to round 
all parameter values according to table in Appen
dix D. 

Reserved 

Parameter name. A parameter name coded in this 
field will override the internally stored parameter 
name on every table printed during any one retrieval 
step • 

Cataloged (JCL) Procedure 

The job control language ca.rds needed to print tables 
using program H474 have been stored in a procedure library. The cataloged 
procedure name is DVTABLES and is executed following the Daily Values 
Retrieval Procedure (DVRETR). Instructions for the use of the DVRETR 
procedure are contained in Section IV.B. The card necessary to invoke 
the DVTABLES procedure is coded as follows: 

II EXEC DVTABLES,TIME=nn 

Where nn is the amount of CPU time needed to process all 
requested tables. Allow approximately one second for each table. When 
nn is not coded, CPU time will default to one minute. The complete JCL 
card deck for a retrieval from the current file on disk and the printing 
of daily tables using procedure DVRETR and DVTABLES is illustrated 
below: 

Col. 1 

• 
I lxxxxxxxxx 
I*PROCLIB 
I I EXEC DVRETR 
IIHDR.SYSIN 

Col. 12 

• 
JOB (-----) 
WRD.PROCLIB 

DD * 
• 

--Input cards for program G490 including X card for program H474 

• 
I* 
II EXEC DVTABLES 

II 

Chapter IV C-17 



• IV.C. 6. Diagnostic Messages 

DVTOl: 

DVT02: 

DVT03: 

DVT04: 

END OF H4 7 4 PROCESSING FOR RETRIEVAL NUMBER nn, NUMBER OF 
TABLES PRINTED nnn. 

Explanation -- The indicated retrieval has reached a satis
factory conclusion. The indicated number of tables were 
printed and the program will proceed to the next retrieval if 
present. 

END OF H474 PROCESSING, TOTAL NUMBER OF TABLES PRINTED nnnn. 

Explanation -- The program has reached a satisfactory con
clusion after all retrievals have been processed. 

STATION ID nnnnnnnn YEAR nnnn PARM CODE nnnnn DID NOT MATCH 
AVAILABLE PARAMETER CODES. 

Explanation -- The requested parameter code is not contained 
in the Daily Values File. The program will proceed to the 
next table request. 

INVALID REQUEST CODE IN X CARD (name of card field) FIELD. 
PROCESSING TERMINATED FOR RETRIEVAL nnn. 

Explanation -- An improper code was detected in the X card 
(name of field) field during processing of the indicated 
retrieval. That retrieval will be bypassed. 
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• Chapter IV 

CHAPTER IV. INSTRUCTIONS FOR DAILY VALUES FILE 

SECTION D. Daily Values Inventory Listing (Program H483) 

by Neil G. Stuthmann and 
Roger E. Booker 
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IV.D. 

IV.D.l. 

IV.D.2. 

IV.D.3. 

IV.D.4. 

CHAPTER IV. INSTRUCTIONS FOR DAILY VALUES FILE 

Daily Values Inventory Listing (Program H483)-

Introduction 

Preparation of the Input -
a. Program Control Card-

Cataloged JCL Procedure 

Output 
a. 
b. 

Inventory List 
Diagnostic Messages -

FIGURES 

1. Program Control Card (X Card) -
2. Sample Inventory Listing 
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IV.D . Daily Values Inventory Listing (Program H483) 

• IV.D.l. Introduction 

Program H483 is used to produce a data inventory of 
selected portions of the WATSTORE Daily Values File. The selection of 
data to be inventoried is controlled through the execution of the Daily 
Values Retrieval Procedure (see Section IV.B.). 

Instructions are given in this chapter which allow the 
user to (1) request the inventory, and (2) to order (sort) the inventory 
listings. 

The inventory listings include for each data collection 
site, a summary by parameter and statistic code of the maximum, m1n1mum, 
second high, and non-zero low values for each contiguous period of 
record. The period of record is considered contiguous if there is at 
least one data value per month. In addition to the inventory informa
tion, the listing for each data collection site includes the station 
identification number, station name, drainage area, state code, district 
code, county code, site code, and agency code . 

• IV.D.2. Preparation of the Input 

The only user-defined control to the daily values summary 
program (H483) is the program control card (X card). This card should 
be placed with the input cards for the Daily Values Retrieval Program (G490) . 

• IV.D.2.a. Program Control Card 

The format of the program control cards is as 
follows: 

I 
~ PROG. SORT NO. OPTIONS 

000000 600000000000000000000000000000 0 000000000000 000000 0000000000000000000000000 
I 2 3 4 56 18 ! W O U8 M~ ~ n~~ ronnn M ~~D ~ ~ m DRD M ~RD ~DW ~ O U « ~ ~ 0 «4 505152 53545 ~n~~W~ R ~M e~ o~~ro nnn M~ re nnn 8 

I 
111111 111111111111111111111111111111 1 111111111111 111111 1111111111111111111111111 I 
222222 222222222222222222222222222222 2 222222222222 222222 2222222222222222222222222 I 

I 

333333 333333333333333333333333333333 3 333333333333 333333 3333333333333333333333333 

444444 444444444444444444444444444444 4444444444444 444444 4444444444444444444444444 

555555 555555555555555555555555555555 5 555555555555 555555 5555555555555555555555555 

666666 6666666666666666666666666666666666666666666 666666 6666666666666£66666666666 

I 
171777 1111717111111111111111177177777111117111111 777777 7 7 7 7 7 7 7 7 7 7 7 7 17 7 7 7 7 77 7 7 7 1 7 

I 888888 8888888888888888888888888888888888888888888 888883 8888888888888888888888888 

999999999999999999999999999999999999 9 9999999999999999999999999999999999999999999 
I 2 3 4 5 6 ,' .. ~ ;0~01 ]• 12 ;3 14 15 16 ll 18 19 20 21 2213 24 15 25 21 28 29 JO 31 32 33 34 35 36 31 JB 39 •o 41 42 43 « 45 ( 5 41 48 4! o 51 52 53 54 55 6 51 58 59 60 61 62 63 64 uS 66 6168 69 10 n 12 JJ 14 75 16 n 78 19 80 

FIGURE 1. PROGRAM CONTROL CARD (X CARD) . 
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Col. 1 

Col. 2-5 

Col. 6-49 

Col. 50-55 

• IV.D.3. 

The letter X 

H483, the program number 

Blank 

Inventory list sort control options. This field 
consists of a set of 0 to 6 single character entries·. 
Each character corresponds to a data item in the 
retrieved daily values records. The sorted order of 
the inventory list, with respect to these data 
items, will be equivalent to the order in which the 
user codes the corresponding characters within this 
field. The allowed sort keys are as follows: 

A Agency code 
s State code 
p Station identification number 
D District code 
I Site code 
c County codes 

The characters should be left justified in the field 
with no embedded blanks. The left most character 
should correspond to the highest ranking data item. 
The sort control options specified here are independent 
of sort requests made on the M card. If this field 
is left blank the program will assume a sorting 
order of state code, agency code, and station identi
fication number. In the case of multiple retrievals 
in one execution of the retrieval program, the 
sorting order on the first X card will apply to all 
retrievals • 

Cataloged JCL Procedure 

A cataloged procedure for printing inventory listings 
from the Daily Values Retrieval output has been stored in a system 
library. The procedure includes program H483 to inventory the data, a 
system sort program, and program H484 to print the inventory lists. The 
procedure name is DVLISTA and may be executed using the following cards. 
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1/xxxxxxxx 
I*PROCLIB 
II EXEC 
IIHDR.SYSIN 

JOB (yyy---) 
WRD. PROCLIB 
DVRETR 
DD * 

Control cards for the retrieval of Daily Values Data Records. The 
X card for H483 follows the Master (M) control card. 

I* 
I I EXEC DVLISTA 
II 

This procedure must be executed following the Daily 
Values retrieval procedure DVRETR. All retrieval options are specified 
on the input cards for the Daily Values Retrieval Procedure (see 
Section IV.B). An X card for program H483 must be included with the 
card input to procedure DVRETR • 

• IV.D.4. Output 

The only output are the inventory listings; which inven
tories data for each collection site, and a list of diagnostic messages • 

• IV.D. 4.a. Inventory List 

The inventory list is an inventory of data in 
the Daily Values File for each collection site by parameter code and 
statistic code. A line is printed for each contiguous period of record 
showing the begin and end date of the contiguous period, maximum value, 
minimum value, second high value, and lowest non-zero value. A record 
is considered to be contiguous if there is at least one data value per 
month of record. The station name, drainage area, state code, district 
code, county code, and site code are obtained from the Station Header 
File and printed above the summary for each station. The agency code is 
also printed in the summary for each station. A sample inventory list 
is shown in Figure 2. 

DLOOl 

• IV .D. 4.b. Diagnostic Messages 

PROCESSING TERMINATED DUE TO INVALID SORT OPTIONS -
ERRONEOUS CARD: (program control card) 

This message appears when the program cannot interpret the 
sort control options on the program control card. Invalid 
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characters, embedded blanks, or duplicate characters used as 
sort control options might be the cause of this error. 

NO RECORDS ARE AVAILABLE TO THE INVENTORY PROGRAM. PRO

CESSING OF THE INVENTORY IS HALTED. 

This message appears if no data is passed from the retrieval 
program. 

Chapter IV D-8 

• 

• 

• 



• • • 
n CROSS SEC PAHM STAT BEGIN END NO, SECO~O NONZERO ::r STATION NUMBER L.OCATION DEPTH COUt. CODE YEAR MO YEAR MO DAYS YEARS MAXIMUM MINIMUM HIGH 1.0w Pl 
"0 

OELA~ARE R AT TORHESDALE INTAKE, PHILA•• PA, STATE 42 OISTRICT 42 COUNTY 101 SITE SW OR AREA • r1' AGENCY USGS 7781 SQ MI 
ro 01467030 00010 00001 1973 10 1974 9 3!;;2 1 28.50 1,50 28,00 1.5o 1'1 01467030 00010 00002 1973 10 197ft 9 352 1 26.50 0.50 26.50 Oe50 
H 01467030 00010 00003 ,1973 10 1974 9 344 1 27.30 1e00 27.09 1e00 
< 01467030 000~5 00001 1973 10 1974 9 351 1 591.00 138,00 523,00 138,00 

01467030 0009S 00002 1973 10 1914 9 351 1 309.00 90,00 279.00 90e00 
01467030 00095 00003 1973 10 1974 9 litO 1 328.00 111.00 295,00 111.00 
01467030 00300 00001 1973 10 1973 11 !)O 1 lle09 5,69 lle09 5,69 
01467030 OOJOO 00001 1974 1 1974 1 5 0 14.40 12.90 14.00 12.90 
01467030 00300 00001 1974 3 1974 9 199 0 13eU9 1,90 12.80 1.90 
01467030 00300 00002 1973 10 1973 11 so 1 10.30 3,oo 10.19 l.oo 
01467030 OOJOO 00002 1974 1 1974 1 5 0 13e50 12.40 13.30 12.40 
01467030 00300 00002 1974 3 1974 9 199 0 llt50 0,69 11.40 0.69 
01467030 00300 00003 1973 10 1973 11 '+9 1 10.69 4,59 10.50 4,59 
01467030 00300 00003 1974 1 1974 1 4 0 13.80 12.80 13.69 12,80 
01467030 00300 00003 1974 3 1974 9 U9 0 12.40 1.69 12.19 le69 
01467030 00400 00001 1973 10 1974 9 342 1 7e80 6.19 7,59 6e19 
01467030 00400 00002 1973 10 1974 9 342 1 7.19 6.00 7 e19 6,00 
01467030 00400 00003 1973 l 0 1974 9 31:!5 1 7.50 6,09 7.30 6,09 

wOODEN BRIDGE RUN AT GRANT AVEt PHIL.Aet PA, AGENCY USGS STATE 42 DISTRICT 42 COUNTY 101 SIT! SW DR AREA • 1.060 SQ MI 
01467049 OOU60 00003 1973 9 1974 11 317 3 22.00 0,17 19,00 0.17 

t::l TACONY CR NR JENKINTOWN• PA, AGENCY USGS STATE 42 DISTRICT 42 COUNTY 091 SITE SW OR AREA • 5e250 SQ MI 
I 01467083 00061l 00003 1973 9 1975 2 475 3 296,00 2 .• 30 168,00 2.30 

\C 
~OCK CR ABV CURTli ARBORETUM NR PHIL.Aet PA, AGENCY USGS STATE 42 OISTRlCT 42 COUNTY 091 SITE SW OR AREA • 1tl50 SQ MI 

01467084 00060 00003 1973 10 1974 12 4.12 2 47,00 o.oo 36,00 o.75 

JENKINTOWN CR AT EL.KINS PA~K• PA, AGENCY USGS STATE 42 DISTRICT 42 COUNTY 091 SITE SW OR AREA • 1tl70 SQ MI 
01467085 00060 00003 1973 9 1975 2 478 3 38.00 0,36 21.00 0,36 

OEL.AWARE R AT PHIL.A, (BEN FRANKL.IN BRIDGE)• PA, AGENCY USGS STATE 42 DISTRICT 42 COUNTY 101 SITE SW OR AREA • 7993 SQ MI 
01467200 00010 00001 1973 10 1973 10 15 1 2le50 20,00 21.50 20.00 
01467200 0001U 00001 1974 4 1974 9 125 0 27,00 u.so 27,00 14,50 
01467200 00010 00002 1973 10 1973 10 15 1 21.00 19.50 21.00 19,50 
01467200 0001U 00002 1974 4 1974 9 125 0 26.50 14,00 26.50 H.oo 
01467200 00010 00003 1973 10 1973 10 14 1 21.30 20,00 21.19 20.00 
01467200 00010 00003 1974 5 1974 9 104 0 26.59 17.80 26.59 17·80 
01467200 00095 00001 1973 10 1974 9 314 1 370.00 123,00 365.00 123,00 
01467200 00095 00002 1973 10 1974 9 314 l 326.00 100,00 321.00 100.00 
01467200 00095 00003 1973 10 1974 9 282 1 349.00 us.oo 344.00 us.oo 
01467200 00300 00001 1973 10 1974 7 227 1 13,69 0,40 13.30 0.40 
01467200 00300 00001 1974 9 1974 9 26 0 5,69 0,50 5,30 o.so 
01467200 OOJUO 00002 1973 10 1974 7 227 1 13.09 o.oo 11.69 0.09 
01467200 00300 00002 1974 9 1974 9 26 0 2.69 o.oo 2.30 0.09 
01467200 0030U 00003 1973 10 1974 7 201 1 13.50 o,3o 12.19 0.30 
01467200 00300 00003 1974 9· 1974 9 21 0 4.09 0,09 3.50 0,09 
01467200 00400 00001 1973 10 1974 9 257 1 7,69 6,00 7.59 6,00 
01467200 00400 00002 1973 10 1974 9 257 1 7.50 5',90 7,40 5,90 
01467200 00400 00003 1973 10 1974 9 226 1 7.59 6,00 7,50 &,oo 

END OF PROCESSING 

FIGURE 2. SAMPLE INVENTORY LISTING 
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CHAPTER IV. INSTRUCTIONS FOR DAILY VALUES FILE 

SECTION E. Daily Values Plots (Program A967) 

by Terry A. Wilson 
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IV.E. Daily Values Plots (Program A967) 

• IV. E.l. Introduction 

This section contains instructions for producing plots 
from data stored in the WATSTORE Daily Values file. Daily Values Plot 
program (A967) is used to produce constituent versus time (days) plots 
on the Calcomp 763 drum plotter. Daily Values data are plotted on pre
printed graph paper of either a semi-logarithmic or rectangular form 
with each plot frame measuring 24.35 inches (time axis) by 15 inches 
(constituent axis). Each plot represents one water year (October through 
September) of data. Calendar year plots are not available. The maximum 
number of points allowed in each plot line is 365. Because the plots 
are drawn on pre-printed graph paper, February 29 cannot be plotted. 
Program A967 was written in PL/I for the IBM 360 or 370 computer series 
by Terry A. Wilson, USGS, Reston, Virginia. 

• IV. E. 2. Data Retrieval 

The Daily Values Retrieval Procedure (DVRETR) must always 
be invoked prior to the execution of program A967. The retrieval pro
cedure will control all record selection from the Daily Values file and 
will pass the selected records to program A967 for plotting in a sub
sequent job step. Instructions for the use of retrieval procedure 
DVRETR are given in Section IV.B. Control codes to specify the type of 
plots that are to be produced must be coded on an application control 
card (X card) and submitted with the retrieval control cards. The 
X card is to be placed immediately following the Master Control Card. 
The X card format is explained in detail in Section IV.E.4. Cataloged 
procedures containing the necessary job control cards to execute the 
Daily Values Retrieval procedure and program A967 have been stored in a 
procedure library and instructions for their operation may be found in 
Section IV.E.5. A general description of cataloged procedures may be 
found in Section II.A.l. 

• IV. E. 3. Description of Plots 

Plotting is performed on pre-printed graph paper of 
either a five cycle semi-logarithmic form or a rectangular form. The X
axis of the plot has a range of 365 days. The rectangular plot form is 
divided into 15 one-inch squares along the Y-axis while the semi
logarithmic form consists of 5 three-inch logarithmic cycles. Up to 

Chapter IV E-5 



five parameters may be plotted on the same plot frame. When a plot 
request involves more than one parameter, the plot program will auto
matically switch to a different plot symbol for each constituent that is 
plotted on the frame. 

Descriptive information will be obtained from the appro
priate WATSTORE information files and placed on the plot borders. A 
parameter name, the current date, the plot frame sequence number, and an 
optional user plot identification Iiame will be placed on the left border 
of the plot. The station name, station identification number, and the 
water year date will appear on the top margin. The rectangular plot 
will place a computed scale of the data value range along the Y-axis. 
The starting value for a logarithmic plot will appear at the lower left 
corner of the frame. Figure 1 is a sample logarithmic plot, Figure 2 is 
a rectangular plot, and Figure 3 is a multiple-record plot • 

• IV .E.4. Preparation of Input 

• IV.E. 4.a. Plot Options 

Seven plot options are available to determine 
the type of plots that will be produced and are requested by coding the 
proper codes on an application control card (X card) as specified in 
Section IV.E.4.b. Only one X card for program A967 may be submitted for 
each retrieval. The options selected through the use of an X card apply 
to all plots generated from a given retrieval. In order to vary the 
options specified on the X card, additional retrievals must be executed. 
The following options apply to program A967: 

(1) Plots may be requested for either semi-logarithmic or rec
tangular graph paper. For a rectangular plot, a request may 
be made to have the Y-axis scale reversed and move the plot 
origin to the upper left corner of the plot frame so that all 
plotting is processed in a top to bottom direction. 

(2) Three different types of plot lines may be requested. 

Chapter IV 

(a) Lines will be drawn between existing consecutive data 
points only. Lines will not be drawn where data points 
do not exist. This is the standard line that will be 
used unless another option is specified on the X card. 
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FIGURE 1. SAMPLE SEMI-LOGARITHMIC PLOT 
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(b) A continuous line will be drawn for the entire plot range 
with a straight line interpolation between all existing 
data points. 

(c) Symbols will be placed at existing data points. No 
connecting lines will be drawn. A symbol code must be 

specified in the appropriate field. 

Symbols will be plotted for all three of the plot lines 
when a symbol code is specified in the appropriate field. 

(3) A parameter name may be coded on the X card to override the 
internally stored parameter name. This name will be taken 
from the X card and placed on each plot. When this option is 
not specified on the X card, the parameter name is taken from 
the WATSTORE parameter name file. 

(4) A range of data values may be specified by cOding a bottom 
(minimum) and top (maximum) data value limitation on the 
X card. A top limitation value is ignored by the logarithmic 
plot procedure becuase a five cycle range will always be used. 
When a data range is specified on the X card, it will apply to 
every record within the retrieval group. When a data range is 
not specified on the X card, the top and bottom values to be 
used will be computed from the maxium and minimum values 
contained in each data record. 

( 5) A symbol code (see Section IV. E. 4. b. ) may be specified on the 
X card and the associated plot symbol will be used for each 
plot. When this option is not coded, the program will not 
print a symbol and lines only will be drawn as requested in 
item (2) above. 

(6) A twelve character user ID field may be coded on the X card to 
specify any special plot identification that the user may 
require. This information will be placed on the left margin 
of each plot in the retrieval group. The office name or loca
tion is usually coded in this field. 

(7) Up to five data records may be plotted on the same plot frame. 
All descriptive information to be placed on the plot page, 
will be taken from the first record to be plotted on the frame 
unless the X card option to enter a parameter name (item 3) 
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has been ceded. In this case, the X card field will have 
priority over any information contained in the data record. 
Unless a user supplied data range is submitted, a plot data 
range will be computed from the first data record and this 
range will be used for every record contained in the plot 
frame group. The user should either code a data range on the 
X card that is large enough to contain the data range of every 
record in the retrieval or take steps to insure that the first 
record encountered in each plot frame group will compute a 
data range large enough to accononodate all records. If any 
data value exceeds a designated plot range, a warning message 
will be printed indicating the nature of the problem, the data 
value will be reset to the value of the range limitation, and 
plotting will continue. When a symbol is requested for a 
multi-record plot frame, the designated symbol code will be 
incremented by 1 after each record is plotted. When a multi
record plot is requested, each plot frame will always contain 
the same number of records. Unless a multi -parameter name is 
specified on the X card, one parameter name, taken from the 
first data record encountered in the plot frame group, will be 
drawn on the frame. In order to verify that the requested 
parameters were plotted on the proper plot frames, diagnostic 
message DVPLTOl {see Section IV.E.6.b.) may be referenced on 
the associated computer printout • 

• IV.E.4.b. Coding the X Card 

One A967 X card is permitted for each Daily 
Values retrieval. The .X card is submitted following the Master Control 
card {M card). The plotting options that have been coded in the X card 
and the retrieved data records will be passed to program A967 by the 
Retrieval Procedure for subsequent processing. The X card format is 
shown in Figure 4 and is coded as follows: 

Option Code Field Description 

Col. 1 Always code an X. 

Col. 2-5 Always code A96 7. 

Col. 6 Reserved • 
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Col. 7 

1 

2 

3 

Col. 8 

Blank 

1 

2 

Col. 9 

1 2 
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Type of Plot. 

A semi-logarithmic plot will be 
produced. 
A rectangular plot will be pro
duced. 
A rectangular plot with reversed 
scale and plot lines drawn in a 
downward direction. 

Type of plot line to be drawn. 

When this field is not coded, the 
standard plot line will be drawn 
between consecutive data points 
only. Lines will not be drawn 
where consecutive data points do 
not exist. 

A continuous line over the entire 
plot range with straight line in
terpolation between existing data 
points. 

No connecting lines between data 
points. Symbols only will be 
plotted if specified in Column 9. 

Type of symbol to be plotted. Code 
one of the following numbers to have 
the corresponding symbol printed at 
each data point. If this field is 
not coded, no symbol will be printed. 

XO~)<:ZY 
3 4 5 6 7 8 9 
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Where VOLl is the volume serial number of the magnetic 
tape that will receive the plot output. A symbolic parameter TIME may 
be coded to assign a larger value for execution time (minutes) than the 
default value (1 minute). Estimate about two seconds for each plot. 
The TIME parameter is coded as follows: 

II EXEC DVPLOT,VOLl=nnnnnn,TIME=n 

The complete job setup illustrating the execution of 
DVPLOT following procedure DVRETR is shown below: 

Col. 1 

• 
llxxxxxxxx 

Col. 12 

• 
JOB (-----) 

I*PROCLIB WRD.PROCLIB 
II EXEC DVRETR,AGENCY=agency 
IIHDR.SYSIN DD * 

• 
--Retrieval cards for program G490 including X card for A967 

• 
I* 
I I EXEC DVPLOT, VOLl=nnnnnn 

II 

• IV.E.6. Output 

• IV.E. 6. a. Request for .Plotting 

After satisfactory termination of A967 pro
cessing, a plot request form must be submitted to have the output plot 
tape mounted on the Calcomp tape reader where the actual plotting is 
done. This may be accomplished by telephoning the Computer Center 
Division at the USGS National Center, Reston, Virginia (telephone 703-
860-7171) ~nd providing the necessary request form information to the 
Production Control Unit. The finished plots will be mailed to the 
address specified by the requester. A sample request form is shown in 
Figure 6. 

• IV .E. 6.b. Diagnostic Messages 

Numerous diagnostic messages may be printed on 
the line printer during A967 processing. Some are routine explanatory 
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COMPUTER 

RE-QUEST FOR PLOT 
I NAME -~~ I TELEPHONE 

I USER CODE hnn ] [ ACCT. __ ! . nnnnnnnnn 

PLOTTER 

SET CROSSHAIRS IN LOWER LEFT CORNER OF THE 
RECTANGLE. 

~I 

b~ll pol nt pen or Ink color __ ,..x __ _ 

black x blue __ _ creen red----

special (state color>-------

number of plottlna spaces nnn 

SPECIAL INSTRUCTIONS Fo~ . t<c.c..TAN~VLAR 

1) Set Dial at "99S". 
2) Use Rectan9:ular l'orm Paper. 

a) Chart No. 10345 
b) Form No. 9-285A (12-69) 

First Station Number 
Last Station Number 

• 
COMPUTER 

RE-QUEST FOR PLOT 
~- -~~E._L_E_PH_O_NE ______ _ 

I USER CODE nnn . J { ACCT ,:. __ ~ nnnnnnnnn ~ 

PLOTTER 

DEFINE STARTING POINT 

SET CROSSHAIRS IN LOWER LEFT CORNER OF THE 
RECTANGLE. 

b~ll pol nt pen or Ink color--~--

black x blue __ _ creen red----

special (state color>------------

number of plottlna spaces nnn 

SPECIAL INSTRUCTIONS FIJR SEMI-LOG. 

1) Set Dial at "999". 
2) Use Semi-log Form Paper. 

a) Chart No. 10340 
b) Fprm No. 9-285 (11-69) 

First Station Number 
Last Station Number 

FIGURE 6. REQUEST FORM FOR PLOTTING 
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messages, some are warnings that certain plots may have a data exception, 
and others are error messages indicating that certain records were not 
plotted and a possible abnormal program termination may occur. The 
following is a list of diagnostic messages that may appear: 

DVPLTOl: STATION xxxxxxxx, PARM CODE = xxxxx, YEAR = xxxx, PLOTTED FOR 
LOG/LINEAR VERSION ON PLOT FRAME NUMBER xxx. 

Explanation -- The indicated data record was successfully 
plotted on the indicated plot frame. 

DVPLT02: END OF A96 7 PROCESSING FOR STEP # xxx. nnn RECORDS WERE 
PLOTTED ON XXX FRAMES. 

Explanation -- A retrieval data group with the indicated 
sequence number has been processed. nnn records were success
fully plotted on the indicated number of plot frames. The 
program will now search for a retrieval data group with a 
different sequence number that has been marked for plot pro
gram A967. 

DVPLT03: END OF A967 PROCESSING. 
TOTAL NUMBER OF RECORDS PLOTTED = xxx - TOTAL NUMBER OF PLOTS 
FRAMES = xxx. 

Explanation -- All retrieval data groups marked for A967 pro
cessing have been processed. The indicated totals are for all 
records and plot frames in all data groups. The program will 
now terminate normally. 

DVPLT04: A LOGARITHMIC DATA VALUE WAS NOT WITHIN THE SPECIFIED RANGE 
LIMINATION ON PLOT FRAME NUMBER xxx, STATION xxxxxxxx PARM 
CODE xxxxx YEAR xxxx. 

Explanation -- A logarithmic data point fell outside the 
specified plot limitations. The data point will be set to a 
null point and plotting will continue. 

DVPLTOS: A LINEAR DATA VALUE WAS NOT WITHIN THE SPECIFIED RANGE LIMI
TATION ON PLOT FRAME NUMBER xxx, STATION xxxxxxx PARM 
CODE xxxxx YEAR xxxx. 

Explanation -- Same as DVPLT04 during rectangular plotting. 
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DVPLT06: A LINEAR DATA VALUE WAS NOT WITHIN THE RANGE LIMITATIONS 
SPECIFIED ON THE X CARD ON PLOT FRAME NUMBER xxx, STATION xxxxxxx 
PARM CODE xxxxx YEAR xxxx. 

Explanation 
null value. 

The data point in question will be set to a 

DVPLT07: A CODING ERROR WAS DETECTED IN THE X CARD (name of field} 
FIELD, RETRIEVAL STEP xxx NOT PROCESSED. 

Explanation -- An invalid code was encountered in the named X
card field and no processing will be performed on data associated 
with the indicated retrieval sequence number. The program 
will search for the next sequence number 

DVPLT08: AN INVALID LOG/LINEAR PLOT REQUEST WAS ENCOUNTERED DURING 
LOGAR~THMIC/LINEAR PLOTTING, NO RECORDS ASSOCIATED WITH RE
TRIEVAL SEQUENCE NUMBER XXX WILL BE PLOTTED. 

Explanation -- It is an invalid operation to request both a 
logarithmic and a rectangular plot during any one job. No 
retrieved data associated with the X card in question will be 
processed. The program will search for the next request • 

DVPLT09 ~ NO VALID DATA POINTS WERE FOUND IN STATION xxxxxxxx PARM 
CODE xxxxx YEAR xxxx. RECORD NOT PLOTTED. 

Explanation -- All values in the data record were null values 
and the indicated record was not plotted. 

DVPLTlO: A96 7 PROCESSING IS BEING TERMINATED AT THIS POINT, UNABLE TO 
OBTAIN NEXT RECORD 

Explanation -- An input error occurred while program A967 was 
attempting to read in another record from the retrieved data 
set. Probable system error • 
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CHAPTER IV. INSTRUCTIONS FOR DAILY VALUES FILE 

SECTION F. Daily Values Monthly and Annual Statistics 
(Program W4422) 

by William E. Price, Jr . 
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IV.F. Daily Values Monthly and Annual Statistics (Program W4422) 

• IV.F.l. Introduction 

Program W4422 computes eight groups of monthly and annual 
statistics based on data retrieved from the Daily Values magnetic tape 
backfile and/or current disk file. The statistics are computed for 
specified water years, and may be put out on a printer, magnetic tape or 
disk, or punched cards. 

The eight groups of statistics are: (1) a summary of 
zero-value and no-value time units, (2) monthly mean values for each 
water year retrieved, (3) the median, and the first and third quartiles 
of the monthly mean values, (4) the mean, variance, standard deviation, 
skewness, coefficient of variation, and percentage of average value of 
the monthly mean values, (5) the correlation between the mean value of a 
given month and every other month, (6) the serial correlation for a 1-year 
lag of each month, (7) the annual mean value for each year retrieved, 
and (8) the mean, variance, standard deviation, skewness, coefficient of 
variation, and serial correlation of the annual mean values. The statistics 
in groups 2-8 may be computed on the basis of all the days of record 
including zero values, or only on non-zero values. The statistics also 
may be computed on the data as retrieved (untransformed), or a log 10 

transform of the data. 

Statistics are computed for periods comprised of complete 
water years. A minimum of five years and up to a maximum of 100 years 
of record may be processed. 

Program W4422, originally written in Fortran IV by Ray 
Hughes, was revised and rewritten in PL/1 by W.E. Price, Jr., USGS, 
Reston, Virginia. Included in the program is a procedure to compute 
quartiles of monthly and annual means, written by Wanda Meeks, USGS, 
Reston, Virginia • 

• IV.F.2. Program Options 

Four program options are available in W4422. 

• Selection of any or all of eight statistical options. See 
Section IV.F.2.a. for a detailed discussion. 
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• Selection of computational options that will cause the program 
to compute sets of statistics based on: 

All daily values 
Only non-zero daily values 
Untransformed daily values 
Log10 transformed daily values 

See Section IV.F.2.b. for a detailed discussion. 

• Selection of the output media for the computed statistics. 
See Section IV.F.3.b. for the selection procedure and Sec
tion IV.F.4.b. for the output formats. 

• Selection of the maximum number of no-value days permitted 
within a month prior to the exclusion of that month from the 
statistical computations. See Section IV.F.2.c. for a de
tailed discussion. 

The first three program options are summarized in 
Tables 1 and 2. An application control card (see Section IV.F.3.b.) is 
used for specifying these options, which are described in the following 
paragraphs. 

• IV.F. 2. a. Statistical and Output Options 

Each of the eight statistical options is de
scribed below. Examples of printed output, and formats for data written 
on magnetic devices and punched on cards are given in Section IV.F.4. 

The default condition is to provide no output 
for statistical options that have not been requested. Details on re
questing these options are given in Section IV.F.3.b • 

• IV.F.2.a. (1) Statistical Option 1 - Summary of Zero
Value and No-Value Time Units 

The first option is a summary of zero
value and no-value time units expressed as a percent of days, months, or 
years. A zero-value time unit is a day, month, or year during which the 
variable was measured and found to be zero. A no-value time unit is one 
in which the value of the variable is not known. An example of printed 
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Neither option (default) X X 

TABLE 2. SUMMARY OF COMPUTATION OPTIONS AND TYPES OF OUTPUT 
IN PROGRAM W4422 
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output for this option is shown in Figure 3 in Section IV.F.4. No 
provision is made for putting out this summary data on a magnetic device 
or cards. 

• IV.F.2.a. (2) Statistical Option 2 - Monthly Mean Values 

The second option is an output of monthly 
mean values for each year of record retrieved. An example of printed 
output for this option is shown in Figure 4 in Section IV.F.4. Output 
from Option 2 may be written on a magnetic device in the format de
scribed in Table 3 or punched on cards in the formats described in 
Table 4 and Figures 11 and 12 in Section IV.F.4.b • 

• IV.F.2.a. (3) Statistical Option 3 - Median and First 
and Third Quartiles of Ranked Monthly and 
Annual Means 

·The third option is the ranking of monthly 
and annual means by order of magnitude and determination of the median and 
first and third quartiles of these values. In the set of ranked monthly 
or annual means the first quartile is that value such that 25 percent of 
the values are less than that value and 75 percent of the values are greater. 
The median is the middle value in a ranked data set. The third quartile is 
the value such that 75 percent of the values are smaller and 25 percent 
are larger. The first and third quartiles and median divide the ranked 
data set into four equal parts. The position of the quartiles and the 
median are computed as follows: 

N + 1 
Q = 

1 4 
2 (N + 1) 

Q = 
2· 4 

3 (N + 1) 
Q = 

3 4 

where N is the number of items in the data set. The monthly means are 
printed in ranked order along with the year number which designates 
chronological order. Quartiles and median are printed for each of these 
sets of months for a period of years. The ranked annual means with the 
year number are followed by quartiles and median for the period of years. 
An example of printed output for this option is shown in Figure 5 in 
Section IV.F.4.a • 
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• IV.F.2.a. (4) Statistical Option 4 - Statistics of 
Monthly Mean Values 

The fourth option is an output of 
statistics computed from monthly mean values. The statistics are: 

Mean: X 

Variance: 
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Standard deviation: 

Coefficient of skewness: 
N N N 

N
2 L x 3 -3NL x.r x 2 + 2 
i=l i i=l I=l i 

g = 

N (N-1) 

Coefficient of variation: 

Percentage of average value: 

where N number of years, 
i year index, 
k month index, 

(N-2)s 3 

c 
v 

PA 
k 

s 

X 

X. and Y. monthly means 
l. l. 

xk (100) 

12 

I xk 

k=l 

An example of printed output for this 
option is shown in Figure 6 in Section IV.F.4.a. When the data are 
written on a magnetic device or punched on cards, only the values for 
the mean, standard deviation, and skewness are reproduced, as shown in 
Tables 6, 7, and 8 and Figures 11 and 12 in Section IV.F.4.b. 

• IV. F • 2 • a. ( 5) Statistical Option 5 - Correlation Matrix 

The fifth option is a printout of the 
upper half of a symmetric correlation coefficient matrix. The correla
tion coefficient is a measure of the strength of the linear relationship 
between two variables--in this case the mean values of data from two 
months, x . , y., for the period of record retrieved. The correlation 
coefficie~t i~ computed by the product~moment formula and is as follows: 
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r = 

N N N 

NL X.Y. - L X. L Y . 
. 1 1 1 . 1 1. 1 1 1= 1= 1= 

An example of printed output for this 
option is shown in Figure 7 in Section IV.F.4.a. No provision is made 
for putting out the values in the correlation matrix on a magnetic 
device or punched cards • 

• IV.F.2.a. (6) Statistical Option 6 - Serial Correlation 
For 1-Year Lag 

The sixth option is a printout of the 1-
1-year lag serial correlation for each month. The serial correlation 
coefficient is analagous to the correlation coefficient computed by the 
product-moment formula except that the same series is divided into two 
sets of data, x. and x. , one lagging behind the other by k time units. 

f 1 1 +k . 1 . ff. . In the case o a one-year lag, the ser1al corre at1on coe 1ent 1s 
computed from the following formula: 

N-1 N-1 N-1 

(N-l)L x.x.+ - L x. L x.+l 
. 1 1 1 1 . 1 1. 1 1 1= 1= 1= 

N-1 
(N-1) L X~ -

. 1 1 1= 

An example of printed output for this 
option is shown in Figure 8 in Section IV.F.4.a. No provision is made 
for putting out the serial correlation coefficients on a magnetic device 
or punched cards. 

Chapter IV F-12 

• 

• 

• 



• 

• 

• 

• IV. F. 2 • a. ( 7) Option 7 - Annual Mean Values 

The seventh option gives a printout of 
annual mean values for the years of record retrieved. An example of 
printed output for this option is shown in Figure 9 in Section IV.F.4.a. 
Output from Option 7 may be written on a magnetic device in the format 
described in Table 9, or punched on cards in the formats described in 
Tables 10 and 11 and Figures 11 and 12 in Section IV.F.4.b • 

• IV.F.2.a. (8) Option 8 - Statistics of Annual Mean Values 

The eighth option gives a printout of 
statistics computed on annual mean values. The statistics are the mean, 
variance, standard deviation, skewness, coefficient of variation, and 
coefficient of serial correlation. An example of printout for this 
option is shown in Figure 10 in Section IV.F.4.a. When the data are 
written on a magnetic device or punched on cards, only values for the 
mean, standard deviation, and skewness are recorded, as shown in 
Tables 12 and 13 and Figure 11. 

The relation between the statistical and 
output options is summarized in Table 1 • 

• IV.F. 2.b. Computational qptions 

The two computational options determine whether 
or not computation of the statistics described in Section IV.F.2.a. 
are to be based on (1) all the days of record retrieved or only on the 
days on which the data have a non-zero value, (2) the daily values as 
they are stored in the filei or on daily values which have been trans
formed to loc; 10 • If computational option 1 is .selected, two sets of 
statistics are computed and placed into an output file. Each set will 
include the selected statistical options (Section IV.F.2.a.). In the 
first set, labeled "all days" on the printout, the monthly mean values 
are computed by dividing the sum of daily values for the month by the 
number of days (excluding no-value days) in the month, or, in the case 
of a year, by dividing the sum of daily values by the number of days 
(excluding no-value days) in the year. In the second set, labeled "only 
non-zero days" on the printout, the mean value for a month is determined 
by dividing the sum of daily values for the month by the number of non
zero value days, or, in the case of a year, by dividing the sum of 
values for the year by the number of non-zero value days. If the first 
computational option is not specified, only the first set of statistics 
("all days") will be computed • 
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Computational option 2 determines whether or 
not a log

10 
transform of the data is to be made. If option 2 is selected, 

two sets of statistics will again be computed and put out for each 
statistical option. The first set will be based on the raw data and 
will be labeled as "normal" on the printout. The second set will be 
based on a log10 transform of the data, and will be labeled as "log11 on 
the- printout. · If computational option 2 is not selected, computations 
will be put out only for the untransformed data (normal data). 

If both computational options 1 and 2 are 
selected, four sets of statistics will be produced. Table 2 summarizes 
the relation between the computational options selected and the type of 
data on which the statistics are computed • 

• IV.F.2.c. No-Value Option 

The fourth option allows the user to select 
the maximum number of no-value days that are permitted within a month 
prior to the exclusion of that month from the statistical computations. 
If no number is given, the option will default to one day per month. If 
the maximum number of no-value days is exceeded, the monthly mean will 
not be computed, and the year in which that month occurs will not be 
included in the annual computations. (See Diagnostic Message DF006). 

• IV .F.3. Preparation of Input 

In order to use program W4422, data must first be re
trieved from the Daily Values File. Both the retrieval of data (see 
Section IV.B.) and processing of retrieved data by W4422 are accom
plished by using cataloged procedures (DVRETR and DVMASTAT) stored in 
the WATSTORE JCL procedure library (WRO.PROCLIB) • 

• IV.F.3.a. Ret;ieval of Data from Daily Values File 

Information on coding the retrieval control 
cards are given in Section IV.B. (Instructions for the Retrieval of Data 
from the Daily Values File) • The data retrieved for use by program W4422 
must be in the water year format (Oct. through Sept.). If the beginning 
month is not coded as 10, or the beginning day not 01, a diagnostic 
message will be issued and execution of the program halted (see section 
under Messages) • Program W4422 will only process data for periods 
comprised of complete water years, and the length of record retrieved 
must be at least five years but not greater than 100. If data for fewer 
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years than five are retrieved, a diagnostic message will be issued and 
execution of the program halted (see section under Messages). Each 
retrieval must be limited to one parameter code (Appendix D) and ~ 
statistic code (Appendix E) for one site. If multiple sites and/or 
multiple codes for one site are to be.processed, multiple retrievals may 
be made for each execution of the DVRETR and DVMASTAT JCL procedure 
(Section IV.F.3.) • 

• l\T.F.3.b. Application Control Card 

Instructions are given for coding the Application 
Control Card (X card). The format of this card is shown in Figure 1. 
Only one X card can be submitted per retrieval. At least one option 
must be selected from Columns 25-32. If no option is selected from 
these columns, a diagnostic message will be issued and execution of the 
program halted. Only one magnetic device (disk or tape) may be selected 
for output. 

Col. 1 

Col. 2-6 

Col . 7-12 

Col. 13-17 

Col. 18-22 

Col. 23-24 

Col. 25 

Col. 26 

Col. 27 

Col. 28 

Chapter IV 

X 

W4422 

Blank 

Parameter code 

Statistic code 

Blank 

Statistical Option 1 (on printer) -- Zero-value, 
no-value summary. Code a 1 if this option desired. 

Statistical Option 2 (on printer) -- Monthly mean 
values. Code a 1 if this option desired. 

Statistical Option 3 (on printer) -- Quartiles of 
monthly mean values. Code a 1 if this option desired. 

Statistical Option 4 (on printer) -- Statistics on 
monthly mean values. Code a 1 is this option desired • 
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• Col. 29 

Col. 30 

Col. 31 

Col. 32 

Col. 33 

Col. 34 

• Col. 35 

Col. 36 

Col. 37 

Col. 38 

Col. 39 

Col. 40 

• 
Chapter IV 

Statistical Option 5 (on printer) -- Correlation of 
monthly values. Code a 1 if this option desired. 

Statistical Option 6 (on printer) -- Serial corre
lation of monthly values with a 1-year lag. Code a 
1 if this option desired. 

Statistical Option 7 ·(on printer) -- Annual mean 
values. Code a 1 if this option desired. 

Statistical Option 8 (on printer) -- Statistics on 
annual mean values. Code a 1 if this option de
sired. 

Statistical Option 2 (on magnetic device) -
Monthly mean values. Code a 1 if this option de
sired. 

Statistical Option 3 (on magnetic device) -
Statistics on monthly mean values. Code a 1 if this 
option desired. 

Statistical Option 7 (on magnetic device) -- Annual 
mean values. Code a 1 if this option desired. 

Statistical Option 8 (on magnetic device) -
Statistics on monthly mean values. Code a 1 if this 
option desired. 

Statistical Option 2 (on cards) -- Monthly mean 
values. Code a 1 if this option desired. 

Statistical Option 3 (on cards) -- Statistics on 
monthly mean values. Code a 1 if this option de
sired. 

Statistical Option 7 (on cards) -- Annual mean 
values. Code a 1 if this option desired. 

Statistical Option 8 (on cards) -- Statistics on 
monthly mean values. Code a 1 if this option de
sired • 
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Col. 41 

Col. 42 

Col. 43-44 

Col. 45-80 

Computational Option 1 -- Code a 1 if computations 
for both "all days" and "only non-zero days" are de
sir_ed. If the column is left blank, computations 
will be made only for "all days." 

Computational Option 2 -- Code a 1 if computations 
based on both log transformed and untransformed data 
are desired. If the column is left blank, compu
tations will be based only on untransformed data. 

Maximum number of no-value days to be used in com
pilation of a monthly mean. 

Blank 

A sample coded deck of cards used to produce 
the printouts in Figures 3-10 of Section IV.F.4., is shown in Figure 2. 

• IV .F. 3. c. Cataloged Procedure 

The following cataloged procedures illustrate 
the retrieval of data from the Daily Values historical tape with or 
without data from the current file, processing of this data by W4422, 
and the storing of this processed data on an output tape. 

Col. 1 Col. 12 

//xxxxxxxx JOB(----) 
/*PROCLIB WRD.PROCLIB 
/*SETUP tapel/9,tape2/9R 
II EXEC DVRETR,AGENCY=agency,VOLl=tapel 
//HDR.SYSIN DD * 

• 
• 

Retrieval cards, including application control card (X card) for 
W4422. These cards may include specifications for several re
trievals. In which case, there will be an W4422 X card following 
the Master Control Card for each retrieval • 

/* 

• 
• 

II EXEC DVMASTAT,NAME2=xxxxxxxx,VOL2=xxxxxx,UNIT2=xxxxx 
/* 
II 
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~ / -tXEC])\IMASTAT 

t6o6-oooo 
00003 

00060000-03 11 f111 i 1 1133 
196009 XX 

/HDR~ s~tSIN . DD - -
V/ EXEC DVRE~fR~-AGENCY=USGS,-VOL1=112499 
v•SETIJP ___ -fi2499i9- -
v•PRDCLIB URD.PRDCLIB 
V/ CLASS=B 
~ /VG42A'i92 JOB ( ____ , __ .... -.:_~' W4422) ' I PRICE I ' 

na GlllllftOAIIlftftft a n.n: 

T -.- : 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 ~ 0 0 0 0 0 ·: 0 0 0 0 0 0 0 :· 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 
1234567&910n~n~m~nmww~nn~~~v~n~~nn~~~n~~~~~~~%~~~~~~~~~~$~~~~~~~~~~~~~ronnnM~ronn~~ 

~"' 1111 1111-'l 11111111111111111111111111111111111111111111111111111111111111111111 

22222~222~222~222222222222222a~2222222222222222222222222222222222222222222222222 

3333333333333333333333333 .. 333333 .. 3333.33 .. 333333333333333333333333333333333333333 

4444L4444444444444444444444~~444444444444444444444444444444444444444444444444444 

-5 5 10 5 5 5 5 ~ 5 5 5 5 5 5 5 r 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 ,. 5 If' 5 5 5 5 ,. ,. 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

666i66666666~6666666666666~66666666666666666666666666666666666666666666666666666 

777Jl777777777777777777777777777777a777777777777777777777777777777777777777777777 

888888888888888 6 888888888.,_88888 6 .,_~888881n:lll888888888888888888888888888888888888888 

9 9 9 9 9 9 9 9 lj 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 ,... r• 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
1234567S9Wnnn~~~nmww~nn~~~v~n~~~nM~~n~~~~~~~~~~~~~~~~~~$~~~~~~~~~~~~uronnnM~ronn~~ 
~ 

FIGURE 2. EXAMPLE OF CARD DECK USED TO PRODUCE PRINTOUTS IN FIGURES 3-10 
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Tape 1 is the volume serial number of the input 
Daily Values historical tape, and tape2 is the volume serial number of 
the output tape from program W4422. If output is on a disk, the setup 
card should be changed to read as follows: 

/*SETUP tapel/9,diskl/DISK 

The parameters NAME2, VOL2, and UNIT2 are the 
data set name, volume serial number, and the device ty~e, respectively, 
and are to be coded only· if W4422 output on a magnetic device .is re
quested. If this option is not requested, the JCL statement is simply 
coded: 

II EXEC DVMASTAT 
/* 
II 

The execution time (3 minutes) given in the 
cataloged procedures is sufficient to process 500 station years of 
record. If this execution time is not sufficient, the time for a given 
job may be increased by coding the EXEC card as follows: 

II EXEC DVMASTAT,TIME=time 

"time" is the desired execution time in minutes. 

Other examples of the cataloged JCL procedure 
to be used when retrieving from the current file, or from concatenated 
historical tapes are given in Section IV.B • 

• IV.F.4. Output 

• IV.F.4.a. Printouts 

All statistical and computational options can 
be printed on the line printer. The printouts shown on the following 
pages (Figures 3-10) were produced from the card deck shown in Figure 2. 

• IV.F.4.b. Magnetic Device and Card Output Formats 

The following tables give the magnetic device 
and card output formats for statistical options 2, 4, 7, and 8. Also 
included in this section are examples of Card Types 2 (Figure 11) and 3 
(Figure 12) on which the data are punched. 
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n ::r STATION 160600U SOUTH FORK WAILUA RlVEH NH LIHUE KAUAI ~ 
rt 
CD 
1'1 UlSCHARGE, IN CUBIC FE~T PER SECONU 

~ 
TOTAL NO. OF PRCT, OF NOt OF PRCT, OF 

YEAH NO. OF DAYS ~-VALUE DAYS O•VAI.UE DAYS NO•VALUE 0AYS NO-VALUE DAYS 
1~1~ 36!) 0 o,o 0 o.o 
191~ 36!) 0 o,o 212 58.1 
19~0 Jb6 0 o,o 0 o.o 
1921 3b!:) I) o,o 30 8,2 
192~ 3b!:) 0 o.o 0 o.o 
1924 365 0 o.o 0 o,o 
19~~ 366 0 o.o 0 o,o 
19~~ 3b5 0 o.o 61 16,7 
19~() J6~ 0 o.o 0 o.o 
1927 365 0 o.o 0 o.o 
1928 366 0 o.o 0 o.o 
192~ 365 0 o.o 0 o.o 
1930 3b5 0 o.o 0 o.o 
1931 3b5 0 o.o 0 o.o 
193. 3bb 0 o.o 0 o.o 

l"%j 1931 3b=> 0 o.o 0 o.o 
I 1934 3b5 0 o.o 0 o.o 

N 1935 365 0 o,o 0 o.o I-I 
193b 3bb 0 o,o 6 o.o 
1937 3b5 0 o.o 0 o.o 
1938 3b!) 0 o.o 0 o.o 
1939. 365 0 o,o 0 o.o 
194U 366 0 o,o 0 o,o 
l94i 365 0 o,o 0 o.o 
194a 365 0 o.o 0 o,o 
1943 365 0 o.o 0 o.o 
1944 366 0 o.o 0 o.o 
194~ 365 0 o.o 0 o.o 
1946 3b5 I) o.o 0 o.o 
1947 365 0 o.o 0 o.o 
1948 366 0 o.o 0 o.o 
19'+~ 3b5 0 o.o 0 o,o 
195V JoS 0 o.o 0 o,o 
19tH 365 0 o.o 0 o.o 
1952 366 0 o.o 0 o.o 
195~ 365 0 o.o 0 o,o 
195; 365 I) o,o 0 o.o 
195;, 365 0 o,o () o,o 
195~ 366 0 o.o 0 o.o 
l'il57 365 0 o.o 92 25,2 
1958 365 0 o,o 273 74,8 
1959 Jb5 0 o.o 0 o.o 
1960 Jb6 0 o.o 0 o.o 

FIGURE 3. EXAMPLE OF PRINTED OUTPUT FOR STATISTICAL OPTION 1 - ZERO-ZALUE AND NO-VALUE SUMMARY 
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STATION 1606000 SOUTH FORK WAILUA RIVE~ NR LIHUE KAUAI 

DlSCHARGEt IN CUBIC FEET PER SECOND 

MOI\ITH 
OCT 
NOV 
DEC 
-JAN 
FEB 
MAR{;H 
APRIL 
MAY 
JUNE. 
JULY 
AUG 
SEPT 

TOTAL. 

MONTH 
OCT 
NOV 
DEC 
JAN 
fEt; 
MARCH 
APRIL. 
MAY 
JUN~ 
JULY 
AUG 
SEPT 

TOTAL 

TOTAL 
NO, OF DAYS 

l3J3 
12'10 
1333 
1333 
12!5 
1333 
1290 
1333 
1290 
1333 
1333 
1290 

l!l706 

TOTAL 
NO, OF MONTHS 

43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 

516 

NQ, OF 
O•VAL.UE DAYS 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
u 
0 

0 

NO, OF 
O•VALUE MONTHS 

0 
0 
0 
0 
0 
0 . 
0 
0 
0 
0 
0 
0 

0 

PRCT, OF 
O•VALUE DAYS 

o,o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 

PRCT• OF 

NO, OF 
NO•VAL.UE DAYS 

Jl 
60 
62 
62 
56 
93 

120 
62 
30 
Ji 
li 
30 

668 

NO, OF 

PRCT, Of 
NO•VALUE DAYS 

2,3 
4,7 
4,7 
4.7 
4.6 
7.0 
9.3 
4,7 
2.3 
2.3 
2.3 
2.3 

4,3 

PkCT, OF 
O•VALVE MONTHS 

o.o 
NO-VALUE MONTHS 

1 
NO•VAL.UE MONTHS 

2.3 
o.o 2 4.7 
u.o 2 4.7 
o.o 2 4.7 
o.o 2 4.7 
o.o 3 7.0 
o.o 4 9.3 
o.o 2 4.7 
o.o 1 2.3 
o.o 1 2.3 
o.o 1 2.3 
o.o 1 2,3 

o.o 22 4.3 

NOe OF Yf.ARS 
43 

NO~ OF 
O•VALUE YEARS 

ij 

PRCT, OF 
O•VALUE YEARS 

o.o 

NO. OF 
NO•VAL.Ut: YEARS 

0 

PRCT, OF 
NO•VALUE YEARS 

o.o 

./ 

FIGURE 3, Continliled 
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(') STATION 16060000 SOUTH FO~K wAILUA HIVER NH LIHUE KAUAI ::T 
PJ 

'"0 
rt OlSCHAHGEt lN ~UBIC FEtT PER SECOND 
Ct> 
li NOHMAL MONTHLY MEANS(ALL ~AYS) 

H 
< Yt.AR OCT NOV DEC JAN FEB MARCH APRIL MAY JUNE JULY AUG SEPT 

1918 liH, 95, 1J4, 89, 231, 7os. 413, 218, 133, 185, 178, 49, 
1~19 2!). it it it it it * * 29. 65, 60, 44, 
1~20 59. :)4, 124, '+.H. o2, 117. 1cs. 59, b1. 65. 99, 1&1. 
1~21 193. 172. Jo2, 1ltd0, 1!)1, b4. * ~5. Jb, 49, 76, 57, 
1922 67. 31. 301, 1~3. 160, 15b. 96, db, 59. 21. 36, 334, 
1923 110. 230, 59, 4J9, 154, 289, 1o7, 38. 10. 31. 15, 73, 
1924 57. 23, 202, ~o. 33, n. 2o2, 68, 21. 62. 31. 12. 
1925 1b9, 4~. 45, U2. 120, it * 57. 54, 65. 65, 75, 
1926 47. 93, 52, (t8, 21. 2~. 4,2 3.3 so. 6,8 22. bO, 
1927 t:l,9 1),9 74, lb6, bO, 2b'+. 2~2. 467. 119. 68, 87, 114, 
1928 15. 118. 529, iJ.2. 52. 24, 272, 140, 8,7 7lt 116, 97, 
1929 31. 334, 121, 43. 19, 56, 61, 95, 26, 274, 72. 28. 
1930 94. 174, ~o. i_!37, 103, t:l4, liJ9, 12. 15. 48. 170, 2~3. 
1931 198, 203. 75, 25. b.O 7.4 3,8 4,0 4,2 13. 152, 235, 
1932 203. 1'+0. ~7. 1d1, 1lb, 116, Bo. 219. 46, 12. 12. 12, 
1933 u. 1t:l5. lb5, '+~1· 219. 333. 26. 48, 103. 39, 19, 6,9 
1934 4,3 3.1 87, ItS, 5.1 3.5 oS, 33, ao. 73. 6,5 95, 
1'135 1b2. lo1. 75, 138, 140, 124. lb. 7.3 lb. 32. 79. 198 .• 

~ 1~36 113. 107, lJ1, i.j7. 43, 1'+9, 8,7 65, 7.8 109. 2.08, tn. I 1937 172. 141, 211. ;,76. 253, 345, 84, 350, 9,7 78. 17' .. 21. N 
w 1~38 t:l4. 180. 90, !07, 289, 208. 1~2. oo. 125. 56. 106, 35, 

1939 23. 173. 28, ;J1. 233. 2b1, 216, 183. 100. 68. 19, 9,4 
1'140 152, 1o1, 48, 65. 12. 2b, 53, 287, 12. 39, 235. 74·, 
1941 116. 38, 15, Jo. 16, 23, 6,3 8,1 11. 35, 52, 109, 
1'il42 139. 97. 34, 22, 70, 116. 161, 84, o9, 21. 65, 107, 
1':1143 7.t:l 76, 443, J-14, 1b, 9J, 51. 64, 147, 40, 59, 77, 
1944 16. 8,2 '+6, -'6• 162. 307. 23, 45, 30, 91. 6,7 8,5 
1~45 11. 18, 60, J.l. 9,5 b4, 335, 57, 9,3 23. 24, 9,5 
1946 82. b3, !'+5, o8, 295, 72. 240, 34, 16, b4. 31, 75, 
1947 82. 220. 388, J2, 3,1 19, 17. zo. 19. 77. 125, lOS, 
1~48 11. 22b, lbl, lt)7, 48, 201, 2!)7, 165, 103. 84, 321. TO, 
1'149 Jtt. 175. J'+l, 578, 453, 140, JO, '+0. 9,0 15. 28, 3,4 
1950 s,J 12. 149, 272, 179. 58, 236, 1~1. lb. 6.1 180, 13, 
1~51 7.0 5.~ 7.7 9o, 94, 423. 112. 6,8 3,3 4,8 33, 64, 
1952 172. 254. 336, JJb, 96, 152. 56, c.t. 65, 87. 7.7 37. 
1953 33. 130, t:lO, b'+, 43, 105, 6,5 7.4 5,3 3,3 7,0 2,6 
1954 2.6 18. 32, J5, 106, 143, 39, 15. 65, l1b. 168. 41, 
11i55 54. 137. c!42, 132. 218, 49, 67, 58, 15. 35. 92, 12. 
1956 31. 545, 228, Jd3, 480, lb7, :::»9, b5. 61, 15. so. 17. 
1957 175. 1~7. 159, J94, 359, 10. 16, 26, 2.8 * * * 1958 * * * * ... * * * * 117. 221. 60, 
1~59 131. 70, 54, "i2. J3, 7.8 71. :n, 4,5 13. 214. 42, 
19bO 5.9 13, 89, 141. 27. 222, 17. 103, 22, 29, 43, 32, 

* INUICATES A NO-VALUE MONTH 

FIGURE 4. EXAMPLE OF PRINTED OUTPUT FOR STATISTICAL OPTION 2 - MONTHLY MEAN VALUES 



(') 
STATION 16060000 SF WAILUA kiV~R NR LIHU£,KAUAI• HI ::T 

Ill 
"0 UISCHARG~, IN CUbiC FEET PER SECOND rt 
en NOkMAL MONTHLY MEANS(ALL UAYS) 
t; 

H 
< APkll MAY JUNE JULY AUG SEI-'T 

1919 1919 1958 195 '7 1':1157 1957 
1921 195E; 2.80 1957 3.30 1953 6.50 1934 Co60 1953 
1925 3.30 1926 3.30 1951 4o80 1951 6.70 1944 3o40 1':1149 
1958 4.00 1931 4.20 1931 6.10 1':1150 7.00 1953 6.90 193.3 

3.80 19.31 6.80 1951 4.50 1959 6.80 1926 7.70 1952 8.50 h44 
4o20 1926 1.30 1935 5o30 1953 11.90 1932 12.40 1932 9o40 1':1139 
b.30 1941 7.40 1953 7.E;O 1936 13.30 1959 15.20 1923 ':11.50 1945 
6.50 1953 8.10 1941 8.70 1928 13.50 1931 19.20 1939 11.50 1924 
8.70 1936 12.30 1930 9.00 1949 15.40 1949 19.30 1933 12.00 1955 

15.60 1935 15.10 1954 9.30 1945 15.40 1956 22.30 192o 12.40 1932 
15.70 195'7 20.10 194 '7 9.70 193'7 20.80 1922 24.00 1945 13.10 1':1150 
17.50 1947 25.70 1957 10.50 1923 21.20 1942 c8.00 1949 17.10 1956 
23.20 1944 27.50 1952 10.80 1941 23.cO 1945 .30.60 19.24 21.30 1937 
26.20 1933 31.40 1959 12.30 1940 29.30 1960 31.10 1940 27.80 1929 
29.90 1949 33.30 1934 15.10 1955 31.cO 1923 3.3.50 1':1151 31.60 1960 
J':llo40 1':1154 34.10 1946 15.20 1930 31.70 1935 35.60 1922 34.!:10 1938 
50.60 1943 37.70 19c3 15.60 1935 34.60 1941 4c.60 1960 3b.50 1952 

l"%j 53.10 1940 40.10 1949 15.70 1950 35.00 1955 49.80 1':1156 41.10 1954 
I 56.40 1952 45.40 1944 16.40 1946 39.00 1940 51.oO 1941 41.70 1959 

N 
~ 58.90 1956 48.20 1933 19.20 194 '7 39.40 1933 58.80 1943 44.20 1919 

60.70 1929 54.70 1921 20.90 1924 39.70 1943 59.70 1919 48ob0 1918 
b4.90 1934 57.00 1945 21.60 1960 47.50 1930 o4.90 1942 57 • .30 1921 
b7.50 1955 57.40 1925 26.40 1929 49.00 1921 b5.20 1925 60.00 1':112b 
70.70 1959 51:i.40 1955 28.80 1919 55.60 1938 71.50 1929 bO.JO 195d 
76.90 1960 58.b0 1920 30.10 1944 61.50 1924 76.20 h21 b4o10 1951 
83.90 1937 60.20 1938 36 • .30 1921 64.40 1946 71:~.60 1935 70.00 1948 
85.90 1932 63.70 1943 46.10 1932 64.60 1920 8o.70 1927 73.00 1923 
95.60 1922 64.80 11:i56 49.80 l92b 65.10 1919 'llc.3o 1955 73.70 1940 
99.10 1930 65.40 1936 53.70 192!) bS.20 1925 98.90 1920 75.10 1925 

112.00 1951 68.00 1924 58.70 1922 o7.90 1939 10b.OO 1938 7!:1.40 194b 
122.00 1938 84.10 1942 60.!)0 1920 68.10 1927 116.00 1928 7o.90 1943 
12!::i.OO 1920 86.50 1922 60.60 1956 70.80 1928 125.00 1947 87.40 1':1136 
161.00 1942 94.70 1929 64.70 1952 73.30 1934 1!:12.00 1931 95.20 1934 
167.00 1923 103.00 1960 65.30 1954 76.60 1947 1b8.00 1954 97.~U 1':1128 
236.00 1950 140.00 1928 68.50 1942 78.20 1937 170.00 1930 105.00 1947 
240.00 1946 151.00 1950 80.30 1934 83.90 1948 174.00 1937 107.00 1942 
257.00 1948 165.00 1948 100.00 1939 87.10 1952 178.00 1918 109.00 1941 
26~.00 1924 183.00 1939 103.00 1933 91.10 1944 180.00 1950 114.00 1927 
272.00 1928 211:i.OO 1918 103.00 1948 109.00 1936 201:ie00 1936 161.00 1920 
276.00 1939 219.00 1932 119.00 1927 117.00 1958 214.00 1959 198.00 1':1135 
292.00 1927 287.00 1940 125.00 1938 176.00 1954 221.00 1958 23!).00 1931 
335.00 1945 350.00 1937 133.00 1918 185.00 1918 235.00 1940 253.00 1930 
413.00 1918 467.00 1927 147.00 1943 274.00 1929 321.00 1948 334.00 1922 

FIGURE 5. EXAMPLE OF PRINTOUT FOR STATISTICAL OPTION 3 - MEDIAN AND FIRST AND THIRD 
QUARTILES OF MONTHLY AND ANNUAL MEAN VALUES 
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STATION 160b0000 Sf WAILUA RIVER NR LIHUEtKAUAlt HI 

DISCHARGE, IN CUBIC fEET PER SECOND 
NORMAL MONTHLY MEANS(ALL DAYS> 

APRIL MAY 

2b.20 26.b0 

70.70 57.40 

167.00 98.90 

JUNE JULY 

TWENTY fifTH PERCENTILE 

lO.:.:tO 21.10 

fifTIETH PERCENTILE 

24.00 48.30 

SEVENTY fifTH PERCENTILE 

64.80 74.10 

Figure 5, Continued 
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AUG SE!-JT 

27.00 1o.lo 

65.10 58.70 

15E>.OO 95.70 
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STATION 16060000 SF WAILUA RIVER NR LIHUEtKAUAit HI 

DISCHARGEt IN CUBIC FEET PER SECOND 
NORMAL ANNUAL MEANS<ALL OAfS) 

36.00 
38.30 
40.60 
41.90 
44.60 
52.60 
63.20 
64.10 
69.30 
70.20 
71.10 
72.40 
77.40 
80.90 
81.80 
92.00 
93.00 
95.20 
97.10 
97.20 
97.80 
97.90 

106.00 
115.00 
118.00 
118.00 
121.00 
125.00 
128.00 
130.00 
131.00 
133.00 
135.00 
136.00 
143.00 
145.00 
148.00 
152.00 
153.00 
173.00 
185.00 
215.00 
248.00 

1926 
1941 
1953 
1934 
1919 
1945 
1944 
1959 
1924 
1954 
1951 
1960 
1931 
1925 
1942 
1955 
1947 
1935 
1929 
1946 
1940 
1936 
1950 
1930 
1920 
1939 
1938 
1922 
1943 
1928 
1933 
1958 
1923 
1952 
1957 
1927 
1932 
1948 
1949 
1956 
1937 
1918 
1921 

STATION 16060000 SF WAILUA RIVER NR LIHUEtKAUAit HI 

DISCHARGE, IN CUBIC FEET PER SECOND 
NORMAL ANNUAL MEANS<ALL DAYS> 

TWENTY FIFTH PERCENTILE 

71.10 

FIFTIETH PERCENTILE 

97.90 

SEVENTY FIFTH PERCENTILE 

135.00 

Figure 5, Continued 
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~TAllON 16060000 SOUTH fOHK WAILUA RIVEH NH LIHUE KAUAI 

UlS~HAHG~t iN CUBIC FE~l ~EH SECOND 
STATISTICS UN NUHMAL MUNTHLY M~ANS(ALL UAYS) 

NVv ut.c JAN FEB MAHCH 

~y HOWS(MfANtVARIANCEtSTANUAHO UEVlATIONt SKEwNESSt 
l(o. 14H, 179. 143. 145. 

l09=>o. 1b040, 645:Jo. 22tS80. 21720. 
105, 12"f. t:,4, 1:)1, 147. 

1.7 1.4 3.5 1.9 2.2 
0.83 Oe8b 1.3 1.1 1.0 
9.7 11. 1!), 11. 11. 

APHIL MAY JUNE JULY 

COE.ff. OF VARIATlONtP~RCENTAGE OF AVEHAGE FLOw) 
113. tH, 43, :)9, 

lloJo. 9920. looo, 21:S40, 
108. 100. 41. :::~3. 

1. 1 2.~ 1 .1 2.2 
Oe9o 1.1 0,95 0.91 
H,T b.-, 3,3 4.5 

• 

AUG St::PT 

90, 72. 
bOlO. 5220. 

78. 72. 
1.0 1.9 
O,IH 1.0 
6,9 s.s 

FIGURE 6. EXAMPLE OF PRINTED OUTPUT FOR STATISTICAL OPTION 4 - STATISTICS OF MONTHLY MEAN VALUES 
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COHRELATlON MATRIX 

OCT NOV UI:.C ..JAN FEB MARCH AP~IL MAY JUNE JULY 
loOOO 0,188 -0,060 ~.25~ 0,209 -0.151 -o •• ns 0,004 •0,267 -v.l27 

... 1,ooo 0,245 0,254 0,325 •0,021 -0,2~2 -o. otd o.o l7 0,115 

* ... 1.ooo 0,444 0,082 -0,16.3 0,011 -o.Olb Oo065 0.025 
... * * I.ooo 0.274 0.013 -o.1tt7 -o.ol~ 0.029 -0.134 

* * * * 1.ooo 0,220 -o.oio o.141 0,091 ·U.l58 

* * * * * 1.000 o •. Hs o,J4.l 0,426 u,264 

* * ... * * * 1,ouo 0.464 Oo309 0 o160 

* * * * * * * 1,000 0,300 u,lS8 

* * * * * * * 
... l,ooo u,2'+o 

* * * ... * * ... * * r.ooo 

* * ... * * * ... ... ... * 
* * ... ... * ... * ... 0 * 

CuRRELATION BETw~eN(OCTtNOV)AND (SEPTtAUG) OF SAME CAL YEAR 
AUG -ocr o.o7o 
SEPT•OCT 0,4J~ 
SEPT•I-40V 0,208 

••••* l~ CORRELATiON MATHIA SIGNIFIES A COMPUTtD VALUE G~EATER THAN ,9995 OR LESS THAN •,9995 

FIGURE 7. EXAMPLE OF PRINTED OUTPUT FOR STATISTICAL OPTION 5 - CORRELATION MATRIX 
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AUG SEPT 
o.J.=>J 0.258 
0,064 -0.104 

-o.oo3 0,040 
-0.059 -0.070 
-0.2~6 -0.280 

o.Ol9 -0.170 
Ool~7 -0.122 
O,J06 -0.123 

-o,6o2. -o.o'+c 
o.c6s -0.127 
1.ooo OolS2 

... leOOO 
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FIGURE 8. EXAMPLE OF PRINTED OUTPUT FOR STATISTICAL OPTION 6 - SERIAL CORRELATION FOR 1-YEAR LAG 
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l~i:!l .. 
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194+~ SJ, 
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l'1'+t:i 1S2. 
19 .. '11 153. 
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l9:lJ. 71. 
19!:)~ 136. 
1-i:::~J '+1. 
l9b4+ 70. 
l9b~ 92. 
11.Jbo !73. 
19~, * 19tid * 19:;,9 64. 
1~6U 72. 

* lNOlCATE.S A NU•VALUE Yt.AH 

FIGURE 9. EXAMPLE OF PRINTOUT FOR STATISTICAL OPTION 7 - ANNUAL MEAN VALUES 

• • 



(") 
::r 
~ 
rt 
(t) 
11 

~ 

t-r.l 
I 

w 
f-1 

• • 

STATION 16060000 SOUTH FORK WAILUA ~IVER NR ~IHUE KAUAI 

DI~~HA~GEt lN CU~IC FEET PEH SECUNO 
~TATI~TIC~ UN NURMAL ANNUAL MEAN~(A~L DAYS) 

MEAN 
10:,. 

VAHlANCE 
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STANDARD DEVIATION 
4i:!. 

SKEwNt;SS 
o ... o 

COEFF. OF VARIATION 
o ... u 

SERIAL CORR 
o.o39 

FIGURE 10. EXAMPLE OF PRINTOUT FOR STATISTICAL OPTION 8 - STATISTICS OF ANNUAL MEAN VALUES 

• 



() 
::1 

~ 
rt 
CD 
li 

H 
<: 

tzj 
I 

\I.) 
N 

• 

I t/) 

a: a: ~ 
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FIGURE 11. CARD TYPE 2 FOR STATISTICAL OPTIONS 2, 4, 7, AND 8 
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0000000000000000 0 0 0 0 0 0 0 0 0000000 0000000 0000000 0000000 0000000 0000000 00000000000000 
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1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1111 11 11 1111111 1111111 1111111 1 1 1 1 1 1 1 1111111 1111111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

2222222222222222 2 2 2 2 2 2 2 2 2222222 2222222 2222222 2222222 2222222 2222222 22222222222222 

3333333333333333 3 3 3 3 3 3 3 3 3333333 3333333 3333333 3333333 3333333 3338333 33333333333333 

4444444444444444 4 4 4 4 4 4 4 4 4444444 4444444 4444444 4444444 4444444 4444444 44444444444444 

5555555555555555 55 5 5 55 5 5 5555555 5555555 5555555 5555555 5555555 5555555 55555555555555 

66&6666666666666 6 6 6 6 6 6 6 6 6566666 6666666 6666666 6666666 6666666 6666666 66666666666666 

7777777777777777 7 7 7 7 7 7 7 7 7777777 7777777 7777777 7777777 7777777 7777777 77777777777777 

8888888888888888 8 8 8 8 8 8 8 8 8888888 8888888 8888888 8888888 8888888 8888888 88888888888888 

9999999999999999 9 9 9 9 9 9 9 9 9999999 9999999 9999999 9999999 9 9 '9 9 9 9 9 9999999 99999999999999 
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FIGURE 12. CARD TYPE 3 FOR STATISTICAL OPTIONS 2, 4, AND 7 



Byte (s) 

1 

2-16 

17-20 

21-24 

25-29 

30-34 

35 

36 

36 

37 

38 

39-42 

43-51 

52-60 

• 
• 
• 

142-150 

151-154 

153-163 

Data Type 

CHAR(!) 

CHAR(l5) 

CHAR(4) 

CHAR(4) 

CHAR(5) 

CHAR(5) 

CHAR(!) 

CHAR(!) 

CHAR(!) 

CHAR(!) 

Item 

Reserved 

Station identification 

Beginning water year 

Ending water year 

Parameter code 

Statistics code 

Reserved 

M, indicating monthly data. A, 
indicating annual data. 

0, indicating calculations based on 
total number of days, 1, indicating 
calculations based on days for which 
there was non-zero value. 

0, indicating calculations based on 
untransformed data, 1, indicating 
calculations based on log10 trans
formed data. 

BIN FIXED(31) Number of years of data retrieved. 
Adjustable length array: 

CHAR(4) Year 1 

CHAR(9) Monthly mean value for Oct. 

CHAR(9) Monthly mean value for Nov. 

• • 
• • 
• • 

CHAR(9) Monthly mean value for Dec. 

CHAR(4) Year 2 

CHAR(9) Monthly mean value for Oct. 

TABLE 3. MAGNETIC DEVICE OUTPUT FORMAT FOR STATISTICAL OPTION 2 

Chapter IV F-34 

• 

• 

I 



• 

• 

• 

Card Column (s) 

Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-42 

Col. 43-46 

Col. 47 

Col. 48 

Col. 49-80 

Item 

Card type, 2 

Station identification 

Cross-section location 

Depth 

Parameter code 

Statistic code, 00003 

Beginning water year 

Ending water year 

0 if computations are to be based on all 
the days of record. 1 if computations are 
based only on days with non-zero values. 

0 if computations are based on untrans
formed data. 1 if computations are based 
on log10 transformed data. 

Blank 

TABLE 4. CARD OUTPUT FORMAT FOR STATISTICAL OPTION 2 (CARD TYPE 2) 
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Card Column(s) Item • Col. 1 Card type, 3 

Col. 2-16 Station ,identification 

Col. 17-20 Water year for which data is punched 

Col. 21-22 Blank 

Col. 23-24 Card sequence number 
01 for October-March 
02 -- for April-September 

Col. 25-31 October/April value 

Col. 32-38 November/May value 

Col. 39-45 December/June value 

Col. 46-52 January/July value 

Col. 53-59 February/August value • Col. 60-66 March/September value 

Col. 67-80 Blank 

TABLE 5. CARD OUTPUT FORMAT FOR STATISTICAL OPTION 2 {CARD TYPE 3) 

• 
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• 

• 

• 

Byte(s) Data Type 

1 CHAR(!) 

2-16 CHAR(l5) 

17-20 CHAR(4) 

21-24 CHAR(4) 

25-29 CHAR(5) 

30-34 CHAR(5) 

35 CHAR(l) 

36 CHAR(!) 

36 CHAR(l) 

37 CHAR(l) 

38-145 CHAR(9) 

146-253 CHAR(9) 

254-361 CHAR(9) 

Item 

Reserved 

Station identification 

Beginning water year 

Ending water year 

Parameter code 

Statistics code 

Reserved 

M, monthly data. A, annual data. 

0 if calculations based on total 
number of days; 1 if calculations 
based only on days for which there 
were non-zero values • 

0 if calculations based on untrans
formed data; 1 if calculations based 
on log 10 transformed data. 

Monthly mean values (12) for all 
years of data retrieval. 

Standard deviation of monthly mean 
values (12) 

Skewness of monthly mean values (12) 

TABLE 6. MAGNETIC DEVICE OUTPUT FORMAT FOR STATISTICAL OPTION 4 
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Card Column(s) 

Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-42 

Col. 43-46 

Col. 47 

Col. 48 

Col. 49-80 

Item 

Card type, 2 

Station identification 

Cross-section location 

Depth 

Parameter code 

Statistic code 
00003 for mean 
00009 for standard deviation 
00013 for skewness 

Beginning water year 

Ending water year 

0 if computations are to be. based on all 
the days of record; 1 if computations are 
based only on days with non-zero values. 

0 if computations are based on untrans
formed data; 1 if computations are based 
on logio transformed data. 

Blank 

TABLE 7. CARD OUTPUT FORMAT FOR STATISTICAL OPTION 4 (CARD TYPE 2) 
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• Card Column(s) Item 

Col. 1 Card type, 3 

Col. 2-16 Station identification 

Col. 17-20 Water year for which data is punched 

Col. 21-22 Blank 

Col. 23-24 Card sequence number 
01 for October-March 
02 -- for April-September 

Col. 25-31 October/April value 

Col. 32-38 November/May value 

Col. 39-45 December/June value 

Col. 46-52 January/July value 

Col • 53-59 February/August value • Col. 60-66 March/September value 

Col. 67-80 Blank 

TABLE 8. CARD OUTPUT FORMAT FOR STATISTICAL OPTION 4 (CARD TYPE 3) 

• 
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Byte(s) 

1 

2-16 

17-20 

21-24 

25-29 

30-34 

35 

36 

36 

37 

38 

39-42 

43-50 

51-54 

55-62 

63-66 

• 
• 
• 

Data Type 

CHAR(l) 

CHAR(l5) 

CHAR(4) 

CHAR(4) 

CHA}{(5) 

CHAR(5) 

CHAR(l) 

CHAR(l) 

CHAR(l) 

CHAR(l) 

Item 

Reserved 

Station identification 

Beginning water year 

Ending water year 

Parameter code 

Statistics code 

Reserved 

M, monthly data. A, annual data. 

0 if calculations based on total 
number of days; 1 if calculations 
based only on days for which there 
were non-values. 

0 if calculations based on untrans
formed data; 1 if calculations based 
on log 10 transformed data. 

BIN FIXED(31) Number of years of data retrieved. 
Ajustable length array: 

CHAR(4) Year 1 

CHAR(8) Annual mean value 

CHAR(4) Year 2 

CHAR(8) Annual mean value 

CHAR(4) Year 3 

• • 
• • 
• • 

TABLE 9. MAGNETIC DEVICE OUTPUT FORMAT FOR STATISTICAL OPTION 7 
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• 
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• 

• 

• 

Card Column (s) 

Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-42 

Col. 43-46 

Col. 47 

Col. 48 

Col. 49-80 

Item 

Card type, 2 

Station identification 

Cross-section location 

Depth 

Parameter code 

Statistic code, 00003 

Beginning water year 

Ending water year 

0 if computations are to be based on all 
the days of record; 1 if computations are 
based only on days with non-zero values. 

0 if computations are based on untrans
formed data; 1 if computations are based 
on log 10 transformed data. 

Blank 

TABLE 10. CARD OUTPUT FORMAT FOR STATISTICAL OPTION 7 (CARD TYPE ~) 
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Card Column(s) Item • Col. 1 Card type, 3 

Col. 2-16 Station identification 

Col. 17-22 Blank 

Col. 23-24 Sequence number 

Col. 25-31 Annual mean 

• • 
Col. 74-80. Annual mean 

• 

TABLE 11. CARD OUTPUT FORMAT FOR STATISTICAL OPTION 7 (CARD TYPE 3) 

• 
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• 

• 

I 

Byte(s) 

1 

2-16 

17-20 

21-24 

25-29 

30-314 

35 

36 

36 

37 

38 

39-45 

46-52 

53-59 

Data Type 

CHAR(l) 

CHAR(l5) 

CHAR(4) 

CHAR(4) 

CHAR(5) 

CHAR(5) 

CHAR(l) 

CHAR(l) 

CHAR(l) 

CHAR(l) 

Item 

Reserved 

Station identification 

Beginning water year 

Ending water year 

Parameter code 

Statistics code 

Reserved 

M, monthly data. A, annual data. 

0 if calculations based on total 
number of days; 1 if calculations 
based only on days for which there 

were non-zero values • 

0 if calculations based on untrans
formed data; 1 if calculations based 
on log 10 transformed data. 

BIN FIXED(31) Number of years of data retrieved. 

CHAR(7) Mean of annual values 

CHAR(7) Standard deviation of annual values 

CHAR(7) Skewness of annual values 

TABLE 12. MAGNETIC DEVICE OUTPUT FORMAT FOR STATISTICAL OPTION 8 
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Card Column(s) 

Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-42 

Col. 43-46 

Col. 47 

Col. 48 

Col. 49-55 

Col. 56-62 

Col. 63-69 

Item 

Card type, 2 

Station identificat~on 

Cross-section location 

Depth 

Parameter code 

Statistic code, 00003 

Beginning water year 

Ending water year 

0 if computations are based on all the 
days of record; 1 if computations are 
based only on days with a non-zero value. 

0 if computations are based on untrans
formed data; 1 if computations are based 
on log 10 transformed data. 

Mean of annual values 

Standard deviation of annual values 

Skewness of _annual values 

TABLE 13. CARD OUTPUT FORMAT FOR STATISTICAL OPTION 8 _ , CARD TYPE 2 
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• 

• 

• 

• IV.F.S. Diagnostic Messages 

The following diagnostic messages are issued by pro-
gram W4422: 

DFOOOl 

DF0002 

DF0003 

DF0004 

DFOOOS 

DATA NOT RETRIEVED BY WATER YEAR. EXECUTION OF PROGRAM 
HALTED. 

Explanation: Data retrieved for use by program W4422 was not 
in the water-year format (Oct.-Sept.). 

Response: Retrieve data in water-year format. 

INSUFFICIENT DATA BASE. EXECUTION OF PROGRAM HALTED. 

Explanation: The period of record retrieved is less than five 
years. 

Response: Increase number of years of data retrieved. 

ERROR CONDITION FOUND? STOP PROCESSING. 

Explanation: Retrieval from Daily Values File not successful • 

Response: Check data control cards to see if they are properly 
coded. 

NO OPTIONS SPECIFIED. EXECUTION OF PROGRAM HALTED. 

Explanations: No statistical options were coded on the 
Application Control Card (X card) • 

. Response: Code at least one statistical option on the X card. 

MISSING X CARD. EXECUTION OF PROGRAM HALTED. 

Explanation: The application control card (X card) was not 
included in the set of retrieval cards. 

Response: Put an X card in the set of retrieval cards • 
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DF0006 INSUFFICIENT DATA FOR MONTH 
CONTINUED. 

YEAR PROCESSING 

Explanation: The maximum allowable number of no-value days 
(Section IV.F.2.c.) has been exceeded for the month identified 
in the error message. This month will not be included in the 
monthly computations and the year in whih the month occurs 
will not be included in the annual computations. 

Response: If this month is to be included in the computations 
at the selected tolerance for no-value days, then no-value 
days in the Daily Values Record must be updated. 
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IV.G.4. Duration Analysis -
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b. Duration Data Card Output-
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IV.G • Daily Values Statistics (Program A969) 

• IV.G.l. Introduction 

Computer program A969 is used for statistical analysis of 
data stored in the Daily Values File. The program produces duration 
tables, low and high value tables, and fits the data from the low and 
high value tables to a log-Pearson Type III frequency distribution. 

The duration table is a frequency analysis of daily 
values which includes determination of the number of daily values in 
each of a maximum of 35 magnitude classes for each year and for a period 
of years. The low-value table is derived from daily values within a 
year based on ten selective periods of n-consecutive days. The table 
contains the lowest n-day mean value for each year. The high-value 
table is similar to the low-value table except that the highest n-day 
mean value is printed for each year. Two references are listed in 
Section IV.G.9. that contain additional information on duration tables 
and the log-Pearson frequency distribution. 

records 
current 
cards. 

The computations are performed on data from Daily Values 
retrieved from the Daily Values magnetic tape backfile and/or 
disk file. Progralli options are specified on input control 
Machine-readable output may also be obtained. 

Program A969 was written by Wanda C. Meeks, U.S. Geological 
Survey, Reston, Virginia. 

• IV.G.2. Data Retrieval 

Data processed by program A969 must be retrieved from the 
Daily Values File using procedure DVRETR (program G490). Instructions 
for coding retrieval cards for procedure DVRETR are given in Section IV.B. 
The option cards for program A969 must be submitted with the retrieval 
request for program G490. 

The data item to be treated by program A969 is selected 
by station identification, parameter code, statistic code, and year. As 
a result, if more than one statistic code is requested per parameter, 
sorting of the output from program G490 is required, and the user must 
request that data be sorted by statistic code within parameter code. 
The sort is requested by coding the sort codes ' SAPRFY' for program G490. 
Specifications for this sorting procedure are contained in Section IV.B. 
If only one statistic code is requested, then a sort is not required • 

Chapter IV G-5 



Note that the option in program G490 relating to the 
reformatting of output records to a different type of year does not 
apply to program A969. The type of year, complete or partial, to be 
treated is specified on the X cards for program A969. 

• IV.G.3. General Specifications 

Program A969 allows a maximum of eleven forms of output. 
They are a duration table with percentiles which may be punched on 
cards; a high-value and low-value table, both of which may be recorded 
on ·magnetic device or punch cards; log-Pearson statistics, parts of 
which may be punched on cards and provided as a log~Pearson plot. The 
duration table is independent of the other forms of output and must be 
specifically requested. Both low- and high-value tables are standard 
output of the program, and in order to omit them an indication must be 
made to suppress their output. 

The log-Pearson output is dependent on the high and low
value tables. The log-Pearson statistics and plot require the low or 
high-value tables to be printed. The first three forms of output, 
duration table and high and low-value tables, are independent, and may 
be requested or suppressed independently. Any request for machine 
readable output automatically causes the printing of the table from 
which the output is taken. 

Options for this program include selecting a specific 
parameter from the Daily Values File, a beginning and ending date and a 
type of year or set of months to be used in the computation. The years 
may be complete or partial. Although the low and high-value tables may 
be computed on a different set of consecutive months, these partial 
years must contain the same number of months. Partial year analysis may 
begin with any month. Class limit values for the duration table may be 

either computed by the program or entered on cards. 

Monthly durations or monthly low and high-value tables 
may be obtained by simply requesting a single month of each year to be 
processed • 

• IV.G.4. Duration Analysis 

• IV.G.4.a. Duration Table 

The duration table is a magnitude frequency 
analysis of daily values. It includes tabulation of the number of daily 
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~ values in each of a maximum of 35 magnitude classes for each year, the 
total yearly parameter value (sum), and a summary for the period of 
years showing the value of each class limit, the number of days in the 
period in each class, the total number of days having a value greater 
than or equal to each class limit, and the percent of all days in which 
a class limit was equaled or exceeded. Thi~ summary is followed by 
seven percentiles computed on the period of years: 95th, 90th, 75th, 
70th, 50th, 25th, and lOth percentiles are computed. 

Specifications for computation of the duration 
table consist of begin and end dates, type of year, and designation of 
class limit values. The table is based on the water year beginning 
October 1 unless different beginning and ending months or a partial year 
is specified. The period of years to be tabulated may be chosen by 
beginning and ending dates, or the entire period available in the file 
will be processed if the dates are not given. The years to be processed 
may be complete or partial. 

Any number of months may be chosen for the 
partial year. The duration table will be computed on the available data 
regardless of the number of missing daily values. 

~ 
The class limit values may be either computed 

by the program or entered by punch cards as input into program G490. If 
class limits are to be produced by the program, they are computed from a 
relationship between the lowest positive non-zero and the second highest 
daily value of the period being processed. These values are obtained 
from the data records by the retrieval program (G490) for the period of 
record processed, and are passed to program A969. The class limit 
values computed by program A969 range from zero to the second highest 
value. This set of class limit values is designed to fit each parameter 
and the period of record requested .• 

• 

A maximum of 35 class limit values may be 
entered from cards. Negative values may be entered, and it is not 
required that a value of zero be included in this range, or that the 
range begin with zero when no negative values are present. 

The duration table is optional and must be 
requested by a positive indication on the request cards. An example of 
a duration table is shown in Table 1 • 
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• IV.G.4.b. Duration Data Card Output 

The option is available to request seven per
centiles on card output. They are punched in the format shown in Table 2. 
A type 2 card (see Figure 1) is punched containing parameter and statis
tic code identification, the period of years, and type of year for which 
the percentiles were computed. The seven percentile values are punched 
on a type 3 data card (see Figure 2) immediately following the type 2 
card. 

/w XSEC 

~~ ~ 
ll. LOCA-

DEPTH > TION PARM STAT BEG. END 
1- STATION ID CODE CODE YEAR YEAR ID::! 
0000000000000000 000000 000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000000000000000000000000000000 
I 2 3 4 5610 9101112 13141516 17181920212 23242526272 29 30 31 j2J3 3435363738 3940414 43444546 474 495 ~u~M~~~~~~~~~~~~D"~ronnnM~•n n ~~ 

' 1111111111111111 111111 111111 11111 11111 1111 1111 1111 111111111111111111111111111 1 11 
! 

2~2222222222?222 j 222222 222222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2222222222222222222222222222Z2 

3333333333333333 333333 333333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 333333333333333333333333333333 

4~44444444444444 444444 444444 44444 44444 4444 4 4 4 4 4 4 4 4 444444444444444444444444444 444 

5~55555555555555 555555 555555 55 55 5 55 55 5 55 5 5 5 5 5 5 55 5 5 555555555555555555555555555555 

6~6 6 6 6 6 6 6 6 6 6 6 6 6 6 666666 666666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 666666666666666666666666666666 

I 
7~77777777777777 777777 777777 77777 77 77 7 7777 7777 77 77 7 77 77 77 77 7 7 77 77 77 77 77 77 7 77 7 7 7 7 

I 8888888888888888 888888 888888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8888888 888888888 88 8888 88 8 8 8 

9999999999999999.999999999999999999999999999999999999999999999999999999999999999 
12 3 4 s 6 1 711 ~;0~o,1''2 13141516 71819202122 32125262728~930313233 435363738 9404142 344454G~748 gsols1S253545556575859606162636465666768697onnn747576n7a7980 

FIGURE 1. OUTPUT TYPE 2 CARD TO IDENTIFY DURATION DATA 

/w 
ll. 
> 
1- STATION ID BLANK D95 D90 D75 D70 D50 D25 D10 
0~00000000000000 00000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 
I 2 3 4 56 7 8 910111213141516 171819202122 232 2526272829303 3233343536373 3940 4142 4344 4 4647484950515 53 5455 56 57585 6061626364656 67686970 n n73 74757677787980 

I 1111111111111111 11111111 1111111 1111111 1111111 1111111 1111111 1111111 1111111 1111111 ! 

2222222222222222 22222222 2222222 2222222 2222222 2222222 2222222 2222222 2222222 2222222 

3333333333333333 33333333 3333333 3333333 3333333 3333333 3333333 3333333 3333333 3333333 

4444444444444444 44444444 4444444 4444444 4444444 4444444 4444444 4444444 4444444 4444444 

5555555555555555 55555555 5555555 5555555 5555555 5555555 5555555 5555555 5555555 5555555 

6666666666666666 66666666 6666666 6666666 6666666 6666666 6666666 6666666 6666666 6666666 

I 
1777777777717777 77777777 7777777 7171717 7777777 7777777 7777777 7777777 7777777 7777777 I 
8888888888888888 88888888 8888888 8888888 8888888 8888888 8888888 8888888 8888888 8888888 I 

9999999999999999 99999999 9999999 9999999 9999999 9999999 9999999 9999999 9999999 9999999 
! 2 3 4 s 6 /,.~ ;0 ~01 11 12 13 14 IS 16 11 18 19 20 21 22 23 24 25 26 27 281930 31 32 33 34 35 36 37 JBb9 40 41 42 43 « 4 ~6 47 48 49 so 51 s 53 54 55 56 57 58 s 60 61 62 63 64 65 6 67 68 69 10 11 12 n 74 75 76 n 78 79 eo 

FIGURE 2. DATA CARD TYPE 3 FOR DURATION TABLE 
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STATION NUMBER 13254500 

DURATION TABLE OF DAILY VALUES FOR YEAR ENDING SEPTEMBER 30 
DISCHARGE, IN CUBIC FEET PER SECOND 
MEAN 
LOST CREEK NR TAMARACK IDA 

CLASS 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 

YEAR NUMBER Of DAYS IN CLASS 
1931 87 4 1 1 70 73 4 2 3 23 3 16 21 40 17 
1932 2 27103 7 8 8 10 69 15 13 18 2 20 26 5 3 5 2 7 10 6 
1933 5 2 14 6 40 28 4i 88 23 18 9 15 25 25 1 2 8 10 5 
1934 31 1 33 6 48 21 40 45 28 19 15 50 14 6 7 1 
1935 7 10 2 39174 1 13 16 13 15 9 14 23 13 13 3 

1936 116 9 7 2 4 3 7 17 56 23 24 59 9 16 7 4 3 
1937 77 29 15 5 68 12 9 5 3 12 19 4 49 52 6 
1938 12 36 22 11 22 31 51 15 3 7 37 5 57 8 1 3 12 16 14 2 
1939 30 79 25 26 19 6 10 10 81 31 29 11 5 3 
1940 31 28 11 69 21 2 7 10 21 4 16 12 41 10 18 32 4 13 12 3 1 

1941 2 20 8 5101 4 4 3 52 3 10 61 47 13 10 14 6 2 
1942 3 83 59 3 6 12 5 9 13 19 2 7 56 38 11 18 7 2 11 1 
1943 2 49126 3 12 3 35 15 13 25 26 8 10 12 4 14 6 2 
1944 12146 16 8 12 10 49 45 4 19 45 
1945 143 27 2 11 10 8~6 1 8 4 12 5 

CLASS VALUE TOTAL ACCUM PERCT CLASS VALUE TOTAL ACCUM PERCT CLASS VALUE TOTAL ACCUM PERCT CLASS VALUE 
0 o.oo 263 14245 100.0 9 
1 0.10 286 13982 98.2 10 
2 o.zo 44 13696 96.1 11 
3 0.30 44 13652 95.8 12 
4 0.40 38 13608 95.5 13 
5 0.50 21 13570 95.3 14 
6 0.60 31 13549 95.1 15 
7 o.8o 10 13518 94.9 16 
8 1.00 239 13508 94.8 17 

NINETY-FIFTH PERCENTILE = 180.00 
NINETIETH PERCENTILE = 110.00 
SEVENTY-FIFTH PERCENTILE = 
SEVENTIETH PERCENTILE = 
FIFTIETH PERCENTILE = 
TWENTY-FIFTH PERCENTILE 

63.00 
49.00 

18.00 
6.20 

TENTH PERCENTILE = 3.80 

1.30 51 13269 93.1 18 14.0 657 
1.70 182 13218 92.8 19 18.0 437 
2.20 114 13036 91.5 20 23.0 725 
2.90 611 12922 90.7 21 30.0 654 
3.80 554 12311 86.4 22 39.0 848 
4.90 1524 11757 82.!:) 23 50.0 1515 
6.30 1500 10233 71.8 24 65.0 843 
8.20 ~65 8733 61.3 25 84.0 343 

11.00 626 7768 54.5 26 uo.o 244 

TABLE 1. DURATION TABLE OF DAILY VALUES 

7142 50.1 27 140 
6485 45.5 28 180 
6048 42.5 29 240 
5323 37.4 30 310 
4669 32.8 31 400 
3821 26.8 32 520 
2306 16.2 33 
1463 10.3 34 
1120 7.9 

SUM Of 
VALUES 

4862.3 
16338.4 
12726.0 

9953.0 
9425.0 

11620.0 
7051.0 

19119.0 
11953.0 
14831.0 

12366.0 
15945.0 
18085.0 
9099.0 

TOTAL ACCUM PERCT 
283 876 6.1 
236 593 4.1 
191 357 2·5 
108 166 1e1 

55 58 ·4 
- 3 3 



Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-43 

Col. 44-47 

Col. 48-51 

Col. 52-53 

Col. 54-55 

Col. 56-80 

Col. 1 

Col. 2-16 

Col. 17 

Col. 18-24 

Col. 25-31 

Col. 32-38 

Col. 3%45 

Col. 46-52 

Col. 53-59 

Col. 60-66 

Col. 67-73 

Chapter IV 

TyPe 2 Card 

2 

Station identification 

Cross Section location 

Depth 

Parameter code 

Statistic code 

Blank 

Begin year of period processed 

End year of period processed 

Begin month of type of year (complete or partial) being 
processed. 

End month of type of year (complete or partial) being 
processed. 

Blank 

TyPe 3 Card 

3 

Station identification 

1 

Blank 

95th percentile 

90th percentile 

75th percentile 

70th percentile 

50th percentile 

25th percentile 

lOth percentile 

TABLE 2. FORMAT OF CARD OUTPUT OF DURATION DATA 
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• IV.G.4.c. Coding of X Card (MAIN) 

The duration table and options are requested by 
using the X cards called MAIN and DURA. Columns 1-22, 25, 26, 32, and 
37-40 of the MAIN card apply to the duration table. The format for the 
MAIN card is shown in Figure 3 and is coded as follows: 

I ~ 

!!= ~ z :I ·i Oo <{ ~g ~~ 
o ·z 

PARM STAT ..J Clo zO 
X A969 ~z MAIN CODE CODE al II. l(ii::!: w::!: w::!: 
000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00000000000000000000000000000000000000 0 0 
I 2 3 4 56 18 9101112 1314151617 1819202122 32425 2627 2 29 3031 32p334 3536 3738 3940 ~ou«no~g~~~u~M~~~~~w~~~~~~~~~ronnnMftnn7 7980 

I 111111 111111 11111 11111 111 111 111 111 1111 11 11111111111111111111111111111111111111 11 
I I 222222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 22222222222222222222222222222222222222 2 2 I 

333333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 33333333333333333333333333333333333333 3 3 

444444 44 4 4 4 4 4 4 4 4 4 44444 4 4 44 4 4 44 4 4 4 4 44 4 4 4 4 44444444444444444444444444444444444444 4 4 

555555 55 55 5 5 5 5 55 5 55 5 55 5 5 5 5 55 55 55 5 5 55 55 55 55555555555555555555555555555555555555 55 

666666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 66666666666666666666666666666666666666 6 6 

I 
177777 77 77 7 7 11717 77777 17 17 17 77 77 7 7 17 17 7 7 77777777777777777777777777777777777777 77 

I 888888 8 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88888888888888888888888888888888888888 8 8 

999999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 99999999999999999999999999999999999999 9 9 
I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 l7 18 19 20 21 22 3 24 25 26 27 8 29bO I 32 3 34 ~5 36 37 38 9 40 I 42 4344 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 n 72 73 74ft 76 17 1 79 80 

iJBJo« 50811 

FIGURE 3. SAMPLE TYPE X CARD (MAIN) 

Col. 1 Punch X 

Col. 2-6 A969 

Col. 7-8 Blank 

Col. 9-12 MAIN 

Col. 13-17 5-digit parameter code 

Col. 18-22 5-digit statistic code 

Col • 23-24 Blank 
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Col. 25 

Col. 26 

Col. 27 

Col. 28 

Col. 29 

Col. 30 

Col. 31 

Col. 32 

Col. 33-34 

Col. 35-36 

Col. 37-38 

Chapter IV 

Code a non-blank character to print duration table 

Code a non-blank character if percentiles from 
duration table are to be punched on card. 

Code a non-blank character to suppress printing 
of high value table. 

Code a non-blank character to suppress printing 
of low value table. 

Machine-readable output of high and low value tables. 

Code C if data is to be punched on cards. 
Code T if data is to be written on magnetic 

device. 

Code a non-blank character to request that log
Pearson statistics be computed. 

Code a non-blank character if computed values from 
log-Pearson distribution are to be punched on cards. 

Code a non-blank character if class limits for the 
duration table are to be read from card. 

Beginning month of low value table if different 
from climatic year. Default value is the beginning 
of the climatic year which is April (04). 

Ending month of low value table if different from 
climatic year. Default value is ending of the 
climatic year which is March (03). If low value 
summary is to be made on a single month for each 
year, columns 35-36 are left blank. 

Beginning month of high value and duration table 
if different from water year. Default value is 
October (10). Column 27 must also be coded to 
obtain duration table. 
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Col. 39-40 

Col. 41-78 

Col. 79-80 

Ending month of high value and duration table if 
different from water year. Default value is Sep
tember (09). If high value and duration tables are 
to be made on a single month for each year, col
umns 39-40 are left blank. 

Blank 

Retrieval identifier (optional). The same two 
characters which appear on the M card for this 
retrieval. 

• IV.G.4.d. Coding the X Card . (DURA) 

This card is omitted if the duration table is 
not to be printed or if class limit values are to be computed by the 
program. The DURA card is shown in Figure 4 and is coded as follows: 

I 
~ 

CLASS 1-. 
PARM STAT LIMITS wo 

X A969 DURA CODE CODE 1. 2. 3. 4. 5. 6 • 7. 9. a:-
0~0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000000 000000 000000 000000 000000 000000 000000 000000 000000 0 0 
I 2 3'4 56 7 8 9101112 1314151517 181920212 2324 25 26 21 l~ 29 30 J132 3334 3536 373839404142 43444546474 495051525354 555657585960 ;J6263646566 76869707172 737475767778 7980 

I 
111111 111111 11111 11111 11111111 111111 111111 111111 II 1111 111111 1111 II II 1111 II II II 11 

2~2222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 222222 222222 222222 222222 222222 222222 222222 222222 222222 2 2 

3~3333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 333333 333333 333333 333333 333333 333333 333333 333333 333333 3 3 

4~4444 4 4 4444 44444 44 4 4 4 4 4 444444 444444 444444 444444 444444 444444 444444 444444 444444 4 4 

5~5555 55 55 55 55 55 5 55 5 5 5 55 555555 555555 555555 555555 555555 555555 555555 555555 555555 55 

6~6666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 656666 666666 666666 666666 666666 666666 666666 666666 666666 6 6 

I 
777777 77 7777 7 77 77 77 77 7 77 777777 777777 777777 777777 777777 777777 777711 777777 177711 77 

888888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 888888 888888 888888 888888 888888 888888 888888 888888 888888 8 8 

999999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 999999 999999 999999 999999 999999 999999 999999 999999 999999 9 9 
I 2 3 4 56 7 8 9101112 1314151617 18 19 20 21 2 3 24 5 26 27 2829 30 1 32 33 34 3536 37 38 39 404142 3444546 4148 95051525354 5565758>960 1~~64~~7~~ro71723M~R77ns~ 
~ 

FIGURE 4. SAMPLE TYPE X CARD (DURA) 

Col. 1 X 

Col. 2-6 A969 

Col. 7-8 Card sequence number 
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Col. 9-12 

Col . 13-17 

Col. 18-22 

Col. 23-24 

Col. 25-78 

Col. 79-80 

DURA 

5-digit parameter code 

5-digit statistic code 

Blank 

Nine class limit values, each occupying a 6-character 
field. Integer values are right justified in the 
field and no decimal point is punched. For all 
other values, the value and decimal point are punched 
right justified in the field {i.e., bbl.5). A 
maximum of 35 values may be entered {4 cards). 

Retrieval identifier 

• IV.G.5. Low and High Value Sequence Summaries 

11 IV.G.5.a. Low Value Table 

The low value table is derived from daily 
values within a year based on ten selective periods of n consecutive 
days. These ten periods of n consecutive days and 1, 3, 7, 14, 30, 60, 
90, 120, 183, and 365 days. The table contains the lowest n-day mean 
value for each period of consecutive days in each year. Printed im
mediately following each mean value is a number which gives the rank of 
this value according to magnitude in the period of years. The low value 
table is based on the climatic year beginning April 1 unless other 
beginning and ending months are specified. The same requirements exist 
for requesting dates for the low value table as for the duration table. 
The years may be complete or partial, and the partial year may be any 
number of months. The low value table will be made only if all days of 
the reqeusted year or partial year are present. An example of the low 
value table is shown in Table 3. Options concerning the low value table 
are coded on the MAIN card. As shown in Section IV.G.4., columns 1-22, 
28, 29, and 33-36 of X Card {MAIN) are concerned with options for the 
low value table. 

II IV.G.5.b. High Value Table 

The high value table is based on daily values 
for ten selective periods of n consecutive days, as in the computation 
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"0 STATION NUMBER 13254500 
rt 
ro LOWEST MEAN VALUE AND RANKING FO~ THE FOLLOWING NUMBER OF CONSECUTIVE DAYS IN YEAR ENDING MARCH 31 11 

DISCHARGE, IN CUBIC FEET PER SECOND 
H MEAN <: LOST CREEK NR TAMARACK IDA 

YEAR 1 3 7 14 30 60 90 120 183 ANNUAL 
1931 1. 00 11 1.00 10 1.00 10 1.00 9 1.00 9 1.30 8 1.80 1 2.10 7 2.80 2 17.70 2 
1932 1.oo 12 1. 00 11 1.00 11 1.00 10 1.00 10 2.80 12 2.90 10 2.90 8 5.3o 6 14.70 1 
1933 4.20 28 4.20 26 5.20 33 6.00 32 6.60 31 7.70 32 s.ao 33 9.90 35 11.80 30 47.80 31 
1934 o.oo 1 o.oo 1 o.oo 1 o.oo 1 o.oo 1 5e10 23 9.00 34 9.00 32 10.40 26 34.20 14 
1935 s.oo 30 7.00 36 7.00 36 8.20 36 8.90 35 9.00 35 9.10 35 9.10 33 9.40 22 26.80 b 

1936 o.oo 2 o.oo 2 o.oo 2 o.oo 2 o.oo 2 o.oo 1 o.oo 1 0.60 3 9.10 20 25.90 5 
1937 o.oo 3 o.oo 3 o.oo 3 o.oo 3 o.oo 3 o.oo 2 0.10 2 o.ao 4 6. 30 11 30.00 10 
1938 1.oo 13 1.00 12 1.00 12 1.10 13 1. 60 13 2. 70 11 4.10 15 5.20 17 9.80 23 21.00 3 
1939 2.00 20 2.06 19 3.00 22 3.20 20 3.20 19 6.50 28 6.80 27 7.20 26 15.00 37 55.00 38 
1940 1.oo 14 1.00 13 1.00 13 1. 00 11 1.20 12 1.90 9 2.60 8 2.90 9 6.00 9 28.90 8 

1941 o.oo 4 1.30 17 2.00 17 2.00 14 2.40 14 3.70 16 4.60 16 8.oo 30 8.5o 1a 41.20 25 
1942 2.00 21 2.00 20 2.60 21 2.ao 18 2.90 16 3.00 14 3.40 13 3.5o 12 12.60 33 35.80 16 
1943 4.00 27 5.06 28 5.00 27 5e00 25 5.50 27 s.9o 25 6.30 26 6.5o 24 7.80 17 41.30 27 
1944 2.00 22 &.oo 35 6.00 34 6.30 33 7.00 32 7.40 31 7.50 30 7.50 28 11.80 31 51.50 32 
1945 s.oo 31 5.00 29 5.00 28 5.00 26 s.oo 24 s.oo 21 5.10 20 5.30 18 10.60 27 24.20 4 

Cj) 
I 1946 s.oo 32 s.oo 30 5.10 31 5.60 30 5.90 28 6.00 26 6.10 25 6.30 23 6.30 10 37.80 18 
~ 1947 1.00 15 1.oo 14 1.00 14 1.00 12 1.00 11 2.00 10 3.50 14 15.50 39 16.90 39 52.60 33 ln 

1948 s.oo 33 s.oo 31 5.00 29 5.00 27 5.00 25 5.00 22 5.10 21 5.30 19 5.40 7 33.80 13 
1949 s.oo 34 5.30 34 6.10 35 6.90 34 7.00 33 7.00 30 7.00 28 7.00 25 7.20 15 53.70 35 
1950 2.00 23 2.00 21 2.00 18 2.20 15 3.50 20 4. 60 17 4.90 17 5.10 16 10.10 25 47.60 30 

1951 7.70 38 7.70 37 7.70 37 7e70 35 7.80 34 7.80 33 7.80 31 7.80 29 12.10 32 39.60 22 
1952 7.40 37 8.50 38 a.8o 38 8.90 37 9.00 36 9.00 36 9.20 36 9.40 34 9.90 24 39.00 21 
1953 1.20 16 1.20 15 1.40 15 2.30 16 2.90 17 3.20 15 3.30 12 3.40 11 5.70 8 56.80 39 
1954 3.40 25 3.40 23 3.40 23 6.00 31 6.00 29 6.00 27 6.00 24 6.00 21 9.00 19 47.40 29 
1955 3.60 26 3.90 24 4.10 24 4.20 21 4.40 21 4.60 18 4.90 18 s.oo 15 14.60 36 45.40 28 

1956 s.oo 35 SolO 33 5.10 32 5.20 29 5.40 26 5.40 24 5.50 22 5.50 20 9.30 21 32.60 12 
1957 0.10 9 0.10 7 0.10 6 0.10 6 0.10 6 0.70 6 2.70 9 3.80 13 11.70 29 53.20 34 
1958 o.oo 5 o.oo 4 o.oo 4 o.oo 4 o.oo 4 o.oo 3 o.so 5 1.40 5 3.80 4 41.20 26 
1959 5.oo 36 s.oo 32 5.00 30 s.oo 28 10.00 37 10.50 38 10.60 38 10.70 37 14.10 35 54.90 37 
1960 0.10 6 0.10 5 0.10 5 o.1o 5 0.10 5 0.10 4 0.10 3 0.10 1 0.10 1 30.00 11 

1961 0.10 7 0.10 6 0.20 7 2.80 19 2.90 18 2.90 13 3. 00 11 3.00 10 4.80 5 36.20 17 
1962 1.20 17 1.20 16 1.70 16 4.70 23 6.30 30 6.90 29 7.10 29 7.30 27 7.60 16 40.60 24 
1963 1.90 19 1.90 18 2.40 19 9.50 38 13.70 39 14.00 39 14.70 39 15.00 38 16.10 38 38.30 19 
1964 4.60 29 4.60 27 4.70 26 4.80 24 4.90 23 4.90 19 4.90 19 4.90 14 6.60 13 34.50 15 
1965 0.10 8 0.20 a 0.20 8 0.20 7 0.20 7 0.20 5 0.30 4 o.3o 2 6.40 12 38.60 20 

1966 1.30 18 4.20 25 4.30 25 4.40 22 4.50 22 4.90 20 5.80 23 6.20 22 . 6.80 14 54.80 36 
1967 o.3o 10 0.60 9 0.70 9 0.80 8 0.90 8 1.10 7 1.30 6 1.40 6 3.00 3 28.40 7 
1968 2.30 24 2.30 22 2.40 20 2.50 17 2.50 15 8.00 34 8.20 32 8.30 31 11.60 28 40.30 23 
1969 8.90 39 9.90 39 9.90 39 9.90 39 10.00 38 10.20 37 10.40 37 10.60 36 13.90 34 29.10 9 

TABLE 3. LOW-VALUE TABLE 



of low value tables with the exception that the 14-day period is changed 
to 15. The table contains the highest n-day mean value for each period 
of consecutive days in each year, and within each period of years the 
mean values are ranked according to magnitude. The rank value is printed 
immediately following each mean value. 

All specifications concerning the period of 
record to be treated are the same as those for the duration table. The 
high value table is always computed on the same set of months and period 
of years as the duration table, while the low value table is computed on 
a different set of months but the same period of years. The high value 
table will be computed only if all days of the requested year or partial 
year are in the file. If a partial year is requested, the same number 
of months must be requested for the low and high value tables, although 
they may be a different set of months. An example of the high value 
table is shown in Table 4. 

Options for the high value table are coded on 
the MAIN card. As shown in Section IV.G.4., columns 1-22, 27, 29, and 
37-40 of X card (MAIN) are concerned with options for the high value 
table. 

• IV.G. 5. c. Machine Readable Output 

Data in the low and high value tables may be 
recorded on a magnetic device or punched on cards. Output will be 
written by columns from the table. A single column representing n 
consecutive-day mean values will comprise a logical record on a magnetic 
device. The values within the logical record will be in chronological 
order. 

This form of output is optional and must be 
requested by a positive indication on the X card MAIN by coding a non
blank character in column 29. The option applies to all columns on both 
low and high value tables. The format of machine readable output is 
shown in Tables 5 and 6. 

Each logical record is composed of a column 
from the high or low value table. Each record is identified by the 
station identification number and parameter and statistic codes from the 
Daily Values File. The second statistic code (output) identifies the 
data as to high or low value data, and also describes the number of days 
on which the mean value was computed. For data from the low value 
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• • • 
("') STATION NUMBER 13254500 ::r 
p, 

HIGHEST MEAN VALUE AND RANKING FOH THE FOLLOWING NUMBER OF CONSECUTIVE DAYS IN YEAR ENDING SEPTEMBER 30 "'0 
1"1' DISCHARGE, IN CUBIC FEET PER SECOND 
CD MEAN 
11 LOST CREEK NR TAMARACK IDA 

~ YEAR 1 3 7 15 30 60 90 120 183 ANNUAL 
1931 61.0 39 60.7 39 59o7 39 53o2 39 47.8 39 43.7 39 39.8 39 33.5 39 23o8 39 13.3 39 
1932 484.0 4 471.0 4 439.0 4 388.0 4 313.0 4 183,0 8 127.0 9 111.0 8 83.6 10 44.6 12 
1933 259,0 23 249.0 22 244.0 21 225.0 20 176,0 20 111.0 24 91,8 22 81,5 22 57.8 29 34,9 27 
1934 147,0 33 140,0 34 129.0 35 114.0 35 84.0 35 57,6 36 49.4 36 46.3 37 44.1 35 27.3 35 
1935 147.0 34 144,0 33 132.0 34 115.0 34 91.2 34 59.3 35 52.2 35 56.7 34 42.2 36 25.8 36 

1936 212.0 25 210.0 25 175.0 26 150.0 27 123.0 30 85.o 29 65,6 31 63,1 31 53.9 31 31.7 32 
1937 69.0 38 68.7 38 67.4 38 55.5 38 52.4 38 51,6 38 48.5 37 40,7 38 32,4 38 19.3 38 
1938 444.0 5 413.0 6 390.0 6 365.0 6 317.0 3 235.0 2 162.0 2 124.0 4 94.9 5 52.4 4 
1939 158.0 32 154.0 32 138.0 32 120.0 33 93.3 33 64.4 33 54.9 34 57.2 33 50o6 33 32.7 31 
1940 322.0 15 303,0 17 251.0 20 212.0 21 197.0 17 138,0 17 100,0 19 86,8 18 75.4 15 40.5 17 

1941 184.0 29 181.0 27 170.0 28 146.0 28 126,0 28 92,3 27 17.5 26 67.5 29 59.1 28 33,9 29 
1942 318.0 16 308.0 16 287.0 16 257.0 16 171.0 21 142.0 16 102.0 17 85.4 20 74.8 16 43.7 14 
1943 417.0 7 408,0 7 378.0 7 321.0 8 269,0 9 190,0 6 llt4. 0 6 115,0 6 91.2 7 49.5 7 
1944 83.0 37 81.3 37 79.3 37 72.3 37 70.0 31 60.2 34 48.4 38 46,4 36 38,0 37 24.9 37 
1945 382.0 11 367.0 11 335.0 10 309.0 10 243.0 12 146.~ 14 105.0 15 91.3 16 69.2 19 39.9 19 

1946 350.0 12 343.0 12 317.0 13 305o0 11 280.0 7 181.0 10 126.0 10 107.0 10 82.4 11 44.2 13 

? 1947 222.0 24 220.0 24 212.0 23 189o0 23 166.0 22 123.0 22 89.6 23 72.5 27 68.0 22 42.7 15 
1948 441.0 6 436.0 5 428.0 5 396.0 3 305.0 6 230,0 3 161.0 3 136,0 2 100,0 3 52.7 3 

'""" 
1949 340.0 14 326.0 14 302.0 15 291.0 13 278.0 8 174.6 11 119.0 11 99.5 12 85.3 9 46.4 8 "'-J 1950 301.0 18 294.0 18 270.0 18 243.0 17 196,0 18 129.6 20 97.8 20 86.8 19 67.2 24 38.5 23 

1951 264.0 21 250.0 21 211.0 24 197.0 22 188.0 19 123.0 21 87.9 24 81.3 23 68.2 21 40.1 18 
1952 560.0 1 550.0 1 496.0 1 451.0 1 396.0 1 254.0 1 180.0 1 145.0 1 108.0 1 ~8.8 1 
1953 401.0 9 382.0 9 319.0 ~~ 266.0 14 237.0 13 182.0 9 131.0 8 111.0 9 85.6 8 45.7 10 
1954 272.0 20 267.0 20 257.0 19 237.0 19 215.0 15 147,0 13 uo.o 13 93.0 14 76.0 14 42.6 16 
1955 260.0 22 247.0 23 228.0 22 175.0 24 117.0 31 76.8 32 72.5 29 73.6 26 55.9 30 35.3 26 

1956 388.0 10 381.0 10 355.0 9 329.0 7 262.0 10 190.0 7 138.0 7 115.0 7 94.6 6 51.9 5 
1957 348.0 13 339.0 13 325.0 11 312o0 9 261.0 11 160.0 12 113.0 12 100,0 11 78.5 12 45.1 11 
1958 497.0 3 480,0 3 441.0 3 384.0 5 306.0 5 205,0 5 148,0 5 124.0 5 95.6 4 49.8 6 
1959 172.0 31 169.0 31 156.0 31 139.0 29 128.0 27 8o.s 30 74.7 27 75.0 25 60.3 27 37.1 24 
1960 173.0 30 170.0 30 161.0 30 138.0 30 125.0 29 109.~ 25 81.4 25 77.4 24 67.5 23 33.8 30 

1961 185.0 27 181.0 28 172.0 27 164.0 25 137.0 25 117.0 23 91.9 21 85.2 21 73.2 17 39,0 21 
1962 191.0 26 191.0 26 181.0 25 161.0 26 138.0 24 91.4 28 74.1 28 70,7 28 60.5 26 34.2 28 
1963 138,0 35 137,0 35 133.0 33 125.0 32 103.0 32 94,6 26 72.1 30 66.1 30 62.5 25 39,3 20 
1964 284.0 19 281,0 19 274.0 17 238.0 18 165.0 23 133.0 19 101.0 18 88,7 17 70.9 18 38.8 22 
1965 517 .o 2 495,0 2 451.0 2 431.0 2 323.0 2 219.0 4 160,0 4 131,0 3 103.0 2 54,5 2 

1966 184.0 28 180.0 29 166.0 29 136.0 31 129.0 26 77.3 31 61.4 32 62.4 32 53.8 32 30.3 33 
1967 416.0 8 394,0 8 366.0 8 302.0 12 208.0 16 136.0 18 107 .o 14 95.9 13 69.1 20 36.1 25 
1968 109.0 36 107,0 36 103.0 36 99.0 36 76.4 36 56.2 37 57.7 33 55.3 35 44.4 34 28.0 34 
1969 314.0 17 314.0 15 303.0 14 265.0 15 221.0 14 142,0 15 103.0 16 91.6 15 77.8 13 45o9 9 

TABLE 4. HIGH-VALUE TABLE 



Byte Item Data Format • 1-15 Station identification Character(l5) 

16-20 Parameter code Character(5) 

21-25 Statistic code (input) Character(5) 

26-30 Statistic code (output) Character(5) 

31-32 Begin month Character(2) 

33-34 End month Character(2) 

35-36 Blank Character(2) 

37-40 Number of years Fixed Binary(31) 

41-* Data Array 
Year Character(4) 
Value Character(8) 

TABLE 5. RECORD FORMAT FOR MAGNETIC DEVICE OUTPUT • FOR LOW AND HIGH VALUES 
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I 

Col. 1 

Col. 2-16 

Col. 17-22 

Col. 23-28 

Col. 29-33 

Col. 34-38 

Col. 39-43 

Col. 44-47 

Col. 48-50 

Col. 1 

Col. 2-16 

Col. 17 

Col. 18-22 

Col. 23-24 

Col. 25-31 

Col. 32-38 

Col. 39-45 

Col. 46-52 

Col. 53-59 

Col. 60-66 

Col. 67-73 

Col. 74-80 

Type · 2 Card 

2 

Station identifier 

Cross section location 

Depth 

Parameter code 

Statistic code 

Output statistic code 

Begin year of period being punched. 

Blank 

Type 3 Card 

3 

Station identification 

2 

Blank 

Sequence number 

Eight ?-character 

Data items 

TABLE 6. FORMAT OF CARD OUTPUT FOR LOW AND HIGH VALUES 
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table, the statistic code will be 2000 plus then-day, i.e., 7-day low 
value would have statistic code 2007. For high value data, the code 
will be 3000 plus then-day, i.e., the 15-day high would have statistic 
code 3015. The begin and end months contained in the record describe 
the year, complete or partial, on which the computations are based. 
Following is the number of years processed which is the number of data 
items contained in the array of the record. The last item in the record 
is a variable length array. Each member of the array contains a year 
number and the value corresponding to that year. The records are written 
in variable blocked format. 

Table 6 is the format for data punched on 
cards. One type 2 card is generated for each column of data on the high 
or low value table. A break in years for the period processed will 
cause a new type 2 card to be punched with the new beginning year followed 
by the remaining data cards for the column. The type 2 card contains 
station identification, cross section location, depth, parameter code, 
input and output statistic codes, and begin year. The output statistic 
code describes the data that follows on type 3 cards. It is the same 
statistic code as the output statistic code written in the magnetic 
device format. The begin year is the first year of the period being 
processed. Figure 5 is a sample output type 2 card to identify low and 
high values. The type 2 card is followed by as many type 3 cards as are 
necessary to contain the data items. Each type 3 card contains a station 
identification number, a code 2 to identify the card as being high or low 
value data, and 8 data values, one value for each consecutive year 
processed. Figure 6 is a sample type 3 card for low and high values. 

I 

/w XSEC 
Q. LOCA-

~~~~ > TION DEPTH PARM STAT 
~ STATION ID CODE CODE 
0000000000000000 000000 000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00000000000000000000000000000000000000 
: 2 3 4 56 78 9 10 11 1213141516 171819202122 32425262728 930313233 435363738 940 41 42 3"~u~u~~~~~~~~~~~~~~~H~~n~~ronnnu~~nn~~ 

I 1111111111111111 111111 111111 11111 11111 1111 11111111111111111111111111111111111111 

j 2~22222222222222 222222 222222 2 2 2 2 2 22222 2 2 2 2 ~2222222222222222222222222222222222222 

3333333333333333 333333 333333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ~3333333333333333333333333333333333333 

4~44444444444444 444444 444444 44444 44444 4444 44444444444444444444444444444444444444 

5555555555555555 555555 555555 55 55 5 55 55 5 55 55 55555555555555555555555555555555555555 

6666666666666666 666666 666666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 66666666666666666666666666666666666666 

I 
7777777777777777 777777 777777 7 77 77 7 77 77 7777 7 77 77 77 77 7 7 1 77 11 77 111117 11 7 77 7 7 7 1 7 1111 

8888888888888888 888888 888888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88888888888888888888888888888888888888 

99999999999999999999999999999999999999999999999999999999999999999999999999999999 
12 3 4 56 78 9101112 13141516 718 19202122 324252627282930313233 435363738 9404142 J"4546474849 50S152535455565758596061626364656G ; ;ss691071n73747576n7s798o 

I IBM SOB I I ../ 

FIGURE 5. OUTPUT TYPE 2 CARD TO IDENTIFY LOW AND HIGH VALUES 
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I 
BLAlK STATION ID ~~ 1. 2. 3. 4. 5. 6. 7. 8. 

0000000000000000 000000 0 0 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 
I 2 3 4 5 6 7 8 9 oO II 12 13 14 15 16 171Sl92e 212 1324 5262718293031 1 33 ~4 35 36 37 38 940 41414344 4 6 47484950 51 5 53545556575859 0 616163646566 ~7686970 n 7173 4757671787980 

I 1111111111111111 1111 1111 1111111 1111111 1111111 1111111 1111111 1111111 1111111 1111111 
i 

2222222222222222 2 2 2 2 2 2 2 2 2222222 2222222 2222222 2222222 2222222 2222222 2222222 2222222 

3333333333333333 3 3 3 3 3 3 3 3 3333333 3333333 3333333 3333333 3333333 3333333 3333333 3333333 

4444444444444444 4 4 44 4 4 4 4 ~444444 4444444 4444444 4444444 4444444 4444444 4444444 4444444 

5~55555555555555 5 5 55 5 5 5 5 5555555 5555555 5555555 5555555 5555555 5555555 5555555 5555555 

6666666666666666 6 6 6 6 6 6 6 6 6666666 6666666 6666666 6666666 6666666 6666666 6666666 6666666 

I 
1777777777777777 7777 71 71 7777777 7777777 1717177 1111711 7777777 7777777 7171711 7777777 

I 8888888888888888 8 8 8 8 8 8 8 8 8888888 8888888 8888888 8888888 8888888 8888888 8888888 8888888 

9.999999999999999999999999999999999999999999999999999999999999999999999999999999 
1 1 3 4 5 6 /,.! :a:.Oo l' 12 13 14 15 16 11 18 13 10 21 1 3 24 5 26 2718 29 30 31 2 33 34 35 36 37 31 b940 41 4243 44 45 i 47 48 4950 51 5 ~3 54 55 56 57 sa 5 0 61 62 63 64 65 66 67 68 69 70 71 12 73 4 75 76 71 78 79 80 

FIGURE 6. DATA CARD TYPE 3 CONTAINING LOW AND HIGH VALUES 

• IV.G.6. Log-Pearson Frequency Distribution 

• IV.G.6.a. Log-Pearson Table 

Log-Pearson type III statistics may be computed 
from the mean parameter values in the low and high value tables. The 
log-Pearson type III program was adapted from a program written by 
G.I. Selner and Ivan c. James. All positive non-zero values for a 
specific period (a set of consecutive days, i.e., a column of values) 
comprise a set of data to be fitted to the lo.g-Pearson distribution. 
Negative values will be treated as zero values. The data set (column) 
must contain at least three years of data, i.e., three values. If fewer 
than ten years are available, a warning message will be printed. The 
parameter values for each set of days are treated separately so that 
there may be a maximum of 20 data sets (columns) per station, ten low 
and ten high value sets. 

Several standard statistics and those essential 
to fitting the distribution are computed for each set of data. These 
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statistics are the mean, variance, standard deviation, and coefficient 
of variation. Each of the preceding are computed from base 10 logarithm 
of the values. If the absolute value of skewness is greater than 3, or 
if the variance is negative or zero, no further calculations will be 
made for that data set; otherwise the mean, standard deviation, and 
coefficient of skewness in logarithms along with the coordinates of the 
log-Pearson type III distribution table are used to evaluate theoretical 
values corresponding to selected exceedence probabilities and recurrence 
intervals. For low value data non-exceedence probabilities and cor
responding recurrent intervals are printed. If zero values are in the 
data set, adjusted parameter values, which will include the effect of 
zero values, will be computed. 

Printout of these statistics consists of the 
number of non-zero values in the data set, a list of these values, the 
computed statistics of parameter values and of logarithms, a list of 
eleven exceedence or non-exceedence probabilities with corresponding 
recurrence intervals and theoretical values, or if zero values are 
present, the adjusted parameter values. 

All, none, or any combination of data sets may 
be selected from the high and low value tables for log-Pearson statistics. 
The log-Pearson table is optional and must be specifically requested 
upon retrieval. An example of the log-Pearson table is shown in 
Table 7. 

II IV.G.6.b. Log-Pearson Card Output 

If theoretical parameter values are to be 
punched on cards, the format shown in Table 8 is used. This option 
punches on cards theoretical values for various recurrence intervals for 
the 1-day, 3-day, 7-day, 14-day, 30-day, and 90-day low mean values, and 
the 1-day, 3-day, 7-day, 15-day, and 30-day high mean values. Theoretical 
values for various combinations for the 2-year, 5-year, 10-year, 20-year, 
25-year, 50-year, and 100-year recurrence intervals are punched for each 
n-day low and high value data set listed above. Figure 7 is a sample 
type 2 card identifying log-Pearson data, and Figure 8 is a sample 
type 3 data card for log-Pearson data. 

For the 1-day and 3-day low values, theoretical 
parameter values are punched that correspond to the 2-year, 10-year, and 
20-year recurrence intervals. For the 7-day low value data, the recurrence 
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1931-1969, 12 MON PERIOD ENDING SEPTEMBER 30 

365 DAY HIGH VALUE 

INPUT DATA <ZERO VALUES OMITTED> 

MEAN 

13.300 
33.900 
40.100 
39.000 

VARIANCE 

44.600 
43.700 
58.800 
34.200 

39.108 

96.196 

STANDARD DEVIATION = 
SKEWNESS -0.378 

34.900 
49.500 
45.700 
39.300 

9.808 

27.300 
24.900 
42.600 
38.800 

STANDARD ERROR OF SKEwNESS 0.378 

SERIAL CORRELATION COEFFICIENT 

COEFFICIENT OF VARIATION = 
MEAN LOGS = 1.576 

VARIANCE LOGS 0.016 

0.251 

STANDARD DEVIATION LOGS = 0.121 

SKEWNESS LOGS = -1.436 

STANDARD ERROR OF SKEWNESS LOGS 

SERIAL CORRELATION COEFFICIENT LOGS 

COEFFICIENT OF VARIATION LOGS = 
EXCEEDENCE PROB 

0.9900 
0.9500 
0.9000 
o.8ooo 
0.5000 
0.2000 
0.1000 
0.0400 
0.0200 
0.0100 
0.0050 

RECURRENCE INTERVAL 

1.01 
1.05 
1.11 
1.25 
2.00 
5.00 

10.00 
25.00 
50.00 

1oo.oo 
200.00 

0.013 

0.378 

-0.002 

0.081 

PARAMETER VALUE 

14.354 
21.320 
25.476 
30.694 
40.321 
'+8.064 
51.018 
53.319 
54.386 
55.107 
55.599 

• 

25.800 
39.900 
35.300 
54.500 

N 

31.700 
44.200 
51.900 
30.300 

TABLE 7. LOG-PEARSON TABLE 

39 

19.300 
42.700 
45.100 
36.100 

52.400 
52.700 
49.800 
28.000 

• 
STATION 13254500 

32.700 
46.400 
37 el 00 
45.900 

40.500 
38.500 
33.800 



Col. 1 2 

Col. 2-16 Station identification • 
Col. 17-22 Cross section location 

Col. 23-28 Depth 

Col. 29-33 Parameter code 

Col. 34-38 Statistic code 

Col. 39-43 Output statistic code 

Col. 44-47 Begin year of period 

Col. 48-51 End year of period 

Col. 52-53 Begin month of period 

Col. 54-55 End month of period 

Col. 56-80 Blank 

Type 3 Card • Col. 1 3 

Col. 2-16 Station identification 

Col. 17 3 

Col. 18-24 Blank 

Col. 25-31 Value for 2 year recurrence interval 

Col. 32-38 Value for 5 year recurrence interval 

Col. 39-45 Value for 10 year recurrence interval 

Col. 46-52 Value for 20 year recurrence interval 

Col. 53-59 Value for 25 year recurrence interval 

Col. 60-66 Value for 50 year recurrence interval 

Col. 67-73 Value for 100 year recurrence interval I 
TABLE 8. FORMAT OF LOG-PEARSON STATISTICS ON CARD 
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• 
/: XSEC 

~z ~~ LOCA- DEPTH >- TION PARM START :€2p, END '!1.!0 1- STATION ID CODE CODE YEAR ~~ 
0000000000000000 000000 000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000000000000000000000000000000 
I 2 3 4 S 6 78 910111213141516 17181920212 232425262728 ~30 313233 343536 3738 9404142 43444546 474 495( 5152535455565758596061626364656667686970 i'727314JSJ67778798C 

' 
1111111111111111 111111 111111 11111 11111 1111 1111 11 11 111111111111111111111111111111 

2~22222222222222 222222 222222 2 2 2 2 2 22212 2 2 2 2 2 2 2 2 2 2 22222222222222222222222222222222 
~ 
I 

3333333333333333 333333 333333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 33333333333333333333333333333333 

4444444444444444 444444 444444 44444 44444 4444 4444 44 44 44 4 4 4 4 4 4 4 4 4 4 4 444 4 4 4 4 4 4 4 4 44 4 4 4 4 

5555555555555555 555555 555555 55 55 5 55 55 5 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 

6666666666666666 666666 666666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 666666666666666666666666666666 

I 
7777771711717117 177177 771777 77 77 7 71 77. 7 7177 7777 77 77 7 7 7 77 7 77 7 7 77 7 77 77 77 77 7 7 1 7 77 7 7 7 

I 8888888888888888 888888 888888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88888888888888888888888q~88888 

99999999999999999999999999999999999999999999999999999999999999999999999999999999 
I 2 3 4 5 6 I 7

18
! ;0 ~01 ~I 12 13 14 IS 16 17 18 19 20 21 22 23 24 25 26 27 28 9 30 31 32 33 34 35 36 37 3~ 9 40 41 42 34445 46 1 48 9 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 II 72 73 74 1576 77 78 79 80 

FIGURE 7. OUTPUT TYPE 2 CARD TO IDENTIFY ~OG-PEARSON DATA • 
, ' 

I w 

I 

II.. 
2 YR 5 YR 10 YR 20 YR 25 YR 50 YR 100 YR >-

1- STATION ID BLANK Rl Rl Rl Rl Rl Rl Rl 
0000000000000000 00000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 
I 23 456 789~11~DN~~ 111819202122232 25 26 272829 30 3 3233343536 373 39 40 4142 4344 4 4647484950515 535455565756 5 60616263646566 6768697011727 74757677787980 

1111111111111111 11111111 1111111 1111111 1111111 1111111 1111111 1111111 1111111 1111111 
I 
I 21?22222222222222 22222222 2222222 2222222 2222222 2222222 2222222 2222222 2222222 2222222 

3333333333333333 33333333 3333333 3333333 3333333 3333333 3333333 3333333 3333333 3333333 

4~44444444444444 44444444 4444444 4444444 4444444 4444444 4444444 4444444 4444444 4444444 

5555555555555555 55555555 5555555 5555555 5555555 5555555 5555555 5555555 5555555 5555555 

6666666666666666 66666666 6566666 6666666 6666666 6666666 6666666 6666666 6666666 6666666 

I 
7777777777777777 17171717 7777777 7171717 7777777 1777771 777777.' 7777777 1777177 1717777 I 
8888888888888888 88888888 8888888 8888888 8888888 8888888 8888883 8888888 8888888 8888888 I 

9~ 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
1 2 J 4 s s 1 8 9 10 n 12 13 14 1516 1118 191011 221324 252511282930 JJ 32 33 34 JSJ6 37 J81J94041414J4445 s 47 484950 51 51,3 54 5556 5758 o9~06162 63646566 768 6970 717173747576 n 78 79 80 

I IBM 50811 

FIGURE 8. DATA CARD TYPE 3 FOR LOG-PEARSON DATA 
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intervals used are 2 years, 5 years, 10 years, and 20 years. For the 
14-day, 30-day, and the 90-day low values, the recurrence intervals used 
are 2-years, 10-years, and 20-years. For the 1-day high value data, the 
recurrence intervals used are 2 years, 5 years, 10 years, 20 years, 25 
years, and 50 years. For the 3-day, 7-day, and 15-day high value data, 
the recurrence intervals are the same as for the 1-day high but with the 
100-year interval added. For the 30-day high value, the 2-year, 10-
year, 25-year, and 50-year recurrence intervals are used. 

One type 2 card is punched for each column of 
data from the low or high value table for which log-Pearson statistics 
were requested. Following the type 2 card will be one type 3 card with 
theoretical parameter values • 

• IV .G. 6. c. Coding of X Card (LGPR) 

Options concerning the log-Pearson curve fitting 
are coded on the MAIN card and the LGPR card. The MAIN card is described 
in Section IV.G.4. and only colUIIUls 1-22, 30, and 31 of this card are 
used to request the statistics. The card (LGPR) to request which columns 
of data from the high and low value tables are to be fitted is coded as 
shown below. The LGPR card is required only if data are to be fitted to 
the log-Pearson distribution. See Figure 9 for sample LGPR card. 

I 
~g 1-

PARM STAT wa 
X A969 LGPR CODE CODE I 1 3 7 14 30 60 90 120 183 365 1 3 7 15 30 60 90 120 183 365 a:_ 
0~0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 f: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I 2 3 4 56 7 8 9 '101112 131415161) 181920212 23 4 516 2718 19l0 313 , 33 343536 373839 041'2 434445 6474 495051 525 545 5657 585960 616263 646566 ~7 68 69 707172 737475 )6))78 7980 

I 
111111 111111 11111 11111 11 1111 11 1 11 111 111 111 111 111 111 1111 11 111 111 111 111 111 111 111 11 I 

2~2222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2?2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 i 

3~3333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 J 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4~4444 4 4 4444 4 4 4 4 4 44444 4 4 44 4 4 4 4 444 4 4 4 4 4 4 4 4 4 4 4 4 444 4 4 4 4 4 4 4 4 4 444 4 4 4 4 4 4 4 4 4 444 4 4 4 4 4 4 4 4 

5 5 5 5 5 5 5 55 55 55 55 5 55 5 5 5 5 5 55 55 5 5 5 5 5 5 5 5 5 5 5 5 55 55 5 55 5 5 5 5 5 5 5 5 55 55 5 5 55 55 5 55 5 5 55 55 5 5 5 5 5 5 

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 s 6 6 6 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

I 
7 7777 771177 7 7177 7 7177 77 17 17 77 717 777 777 777 777 777 777 77 77 77 777 777 777 777 777 777 777 77 

I 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 B 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

9a9999 999999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 g 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 s 9 9 9 9 9 
l 3 4 5 6 1 8 9 10 II 12 13 14 15 16 17 18 19 20 21 2 23 4 5 26 27 28 9 30 bl 31 33 34 35 36 07 38 39 0 4141 3 44 45 ~ 47 48 9 50 51 52 53 4 55 56 57 8 59 60 61 62 63 4 (5 66 1 68 69 0 71 72 73 74 15 6 77 78 79 80 

I IBM 50811 

FIGURE 9. SAMPLE TYPE X CARD (LGPR) 
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• Col. 1 

Col. 2-6 

Col. 7-8 

Col. 9-12 

Col. 13-17 

Col. 18-22 

Col. 23 

Col. 24 

Col. 25-78 

• 

• 
Chapter IV 

X 

A969 

Card sequence number 

LGPR 

5-digit parameter code 

5-digit statistic code 

A non-blank character to request that all low-value 
data be plotted 

A non-blank character to request that all high
value data be plotted 

Twenty sets of from one to three-digit numbers that 
identify a column on the low or high value table. 
The number is punched if that particular set of data 
is requested for a log-Pearson fit. The field is 
left blank if that data set is not to have log
Pearson statistics computed. 

The numbers to designate the low value data data 
sets are 1, 3, 7, 14, 30, 60, 90, 120, 183, and 365 
and are coded in columns 25-51. T~e numbers are the 
same for the high value data sets except ~at 14 is 
changed to 15 in the series of numbers arid are coded 
in columns 52-78. If the value does not require the 
entire field it may be coded left or right justified. 

For low value data sets: 

25-26 bl 
27-28 b3 
29-30 b7 
31-33 bl4 
34-36 b30 
37-39 b60 
40-42 b90 
43-45 120 
46-48 183 
49-51 365 
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For high value data sets: 

52-53 bl 
54-55 b3 
56-57 b7 
58-60 bl5 
61-63 b30 
64-66 b60 
67-69 b90 
70-72 120 
73-75 183 
76-78 365 

Col. 79-80 Retrieval identifier 

II IV.G.6.d. Log-Pearson Plot 

The plot is a magnitude-frequency graph in 
which the parameter value is the ordinate and an exceedence or non
exceedence probability is the abscissa. Actual parameter values are 
plotted against their corresponding computed recurrence intervals. 
Plotted on the same graph are the theoretical parameter values versus 
exceedence or non-exceedence probabilities. The plot consists of 3-inch 
log cycles for the vertical axis covering the magnitude of both theoretical 
and actual values; and probabilities of .995 to .005, also expressed as 
recurrence intervals, as the horizontal axis. Input data values and 
twenty-one theoretical values are plotted. The plots are produced on 
the line printer and contain one symbol in each space measuring 1/6 by 
1/10 inches. 

The log-Pearson table may be requested without 
the plot, but if the plot is requested, statistics also will be printed. 
The option to plot applies to all requested data sets of either high or 
low values. Columns 1-22, 23, or 24, and at least one field in col
umns 25-78 of the LGPR card must be coded to obtain the plots. Table 9 
is an example of a log-Pearson plot. 

II IV.G.7. Cataloged JCL Procedure 

A cataloged procedure containing the required job control 
language (JCL) to obtain various statistics from data stored in the 
Daily Values File is in a system library. The procedure name is DVSTAT 
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9 
~ 
rt 
CD 
11 

~ 

? 
N 
\0 

• • • 

N : 39 STATION 13254500 

1931-1969, 12 MON PERIOD ENDING SEPTEMBER 30 

365 DAY HIGH VALUE 

PROBABILITY 
o.995 o.99 o.9s o.9o o.ao ~.so o.2o o.1 o.04 o.o2 o.o1 o.oos 

100 1---- -------------- -------l--------l-----------------l-----------------l--------1---------l------l-----l----~ 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I X I 
I I I I lXX XO X 0* ** 
I I I I X XO XX X 0 I 
I I I XX XOX XXO X I I 
I I I XX OX XX 0 I I I 
I I X 0 X I I I 
I I X X I I I I 
I X 0 I I I I 
I I I I I I 
I * * X I I I I I 
I * I I I I I I 
I * I I I I I I 
* I X I I I I I I 
I I I I I I I I 

10 l----l--------------l-------l--------l-----------------l-----------------l--------l---------

* 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-----1----

* 

1.005 1.01 1.05 1.11 1.25 2 5 10 25 50 100 200 

THE FOLLOWING SYMBOLS MAY APPEAR IN THE PLOT 
X - AN INPUT DATA VALUE 
* - A CALCULATED VALUE 

RECURRENCE INTERVALS 

0 - A CALCULATED VALUE AND ONE DATA VALUE AT SAME POSITION 
2 - TWO INPUT DATA VALUES PLOTTED AT SAME POSITION 
3 - THREE INPUT DATA VALUES PLOTTED AT SAME POSITION 
A - A CALCULATED VALUE AND TWO DATA VALUES AT SAME POSITION 
B- A CALCULATED VALUE AND THREE DATA VALUES -AT SAME POSITION 

TABLE 9 • LOG-PEARSON PLOT 

100 

10 



and must be executed immediately following procedure DVRETR described in 
Section IV.Bw All retrieval specifications, including the X cards for 
I . 
program A969, are entered through procedure DVRETR. Proced~e DVSTAT 
includes program A969 which computes a high value summary, low value 
summary and duration table, and program Al93 which computes the log
Pearson type III statistics. A card setup is shown below to retrieve 
records from the current disk file and execute procedure DVSTAT. 

Col. 1 

• 
IIXxxxxxxx 
I*PROCLIB 
II EXEC 
IIHRD.SYSIN 

Col. 12 

• 
JOB (----) 
·WRD. PROCLIB 
DVRETR,AGENCY=agency 
DD * 
• 

Retrieval cards for program G490 including X cards for A969 

I* 
II EXEC 
I* 
II 

• 
DVSTAT,NAMEl=name,VOLl=volume,UNITl=unit 

For execution of DVSTAT the parameters NAME!, VOL!, and 
UNIT!, are the data set name, volume serial number, and the device type 
respectively and are to be coded only if magnetic device output is 
requested. If magnetic device output is not requested the JCL statement 
is coded simply: 

II EXEC DVSTAT 

The execution time coded in the procedure for program A969 
(3 minutes) and program Al93 (2 minutes) is sufficient to process 25 
stations each with 20 years of data. If the execution time coded is not 
sufficient, the time may be increased for a particular job for program A969 
by coding the EXEC card as follows: 

II EXEC DVSTAT,TIMEl=time 

where time is the desired execution time in minutes. To 
increase the execution time for program Al93, code TIME2=time on the 
EXEC card. 
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• IV.G.8. Diagnostic Messages 

DSOOl 

DS002 

DS003 

DS004 

DSOOS 

DS006 

DS007 

DS008 

DS009 

DSOlO 

DSOll 

DS012 

INVALID MONTH NUMBER REQUESTED ON X CARD MAIN FOR RETRIEVAL 
NUMBER xx. 

MISSING X CARD DURA IN RETRIEVAL NUMBER xx. 

NUMBER OF MONTHS REQUESTED FOR LOW VALUE SEQUENCE SUMMARY 
DOES NOT MATCH NUMBER REQUESTED FOR HIGH VALUE SEQUENCE 
SUMMARY IN RETRIEVAL NUMBER xx. 

MISSING X CARD LGPR IN RETRIEVAL NUMBER xx. 

ERROR OCCURRED IN COMPUTATION OF CLASS LIMIT VALUES FOR RE
TRIEVAL xx. (This error occurs when values passed to pro
gram A969 from G490 are not usable for producing a set of 
numbers to be used as class limits). 

NO HIGH OR LOW VALUE PERIOD IN DATA SET FOR RETRIEVAL NUMBER xx. 

This message occurs when no data exists in the file for the 
specific partial or complete period for each year requested • 

LOG-PEARSON STATISTICS REQUESTED FOR PERIOD WHICH EXCEEDS LOW 
OR HIGH VALUE PERIOD FOR RETRIEVAL NUMBER xx. 

This message occurs when log-Pearson statistics have been re
quested for one of the data sets which contain more days than 
the partial year requested. 

ABSOLUTE VALUE OF SKEWNESS IN LOG-PEARSON STATISTICS IS GREATER 
THAN 3. 0 FOR RETRIEVAL NUMBER xx. 

ERROR IN INTERPOLATION SUBROUTINES FOR LOG-PEARSON STATISTICS 
FOR RETRIEVAL NUMBER XX. 

VARIANCE IS NEGATIVE OR EQUAL TO ZERO IN LOG-PEARSON STATISTICS 
FOR RETRIEVAL NUMBER xx. 

MORE THAN 35 CLASS LIMITS ENTERED ON CARDS FOR STATION NUMBER. 

THE FOLLOWING YEARS HAVE BEEN OMITTED FROM THE HIGH AND LOW 
VALUE SEQUENCE SUMMARIES BECAUSE THEY ARE MISSING AT LEAST ONE 
DAILY VALUE FOR RETRIEVAL xx. 
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DS013 WARNING-LESS THAN TEN INPUT DATA ITEMS HAVE BEEN USED FOR 
COMPUTATION OF LOG-PEARSON STATISTICS FOR XXX HIGH OR LOW 
VALUE DATA SET FOR RETRIEVAL NUMBER xx. 

The first eleven diagnostic messages will cause termination of 
the program. No further calculations will be attempted for 
that retrieval. 

The messages numbered DS012 - DS013 are descriptive or warning 
messages. 

• IV.G.9. References 

Searcy, J.K.,·l959, Flow-Duration Curves: u.s. Geological Survey Water 
Supply Paper 1542~A, 33 p. 

Water Resources Council, Hydrology Committee# 1967, A Uniform Technique 
for Determining Flood Flow Frequencies: Bulletin No. 15. 
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WATSTORE APPENDIX 

Overview 

This appendix contains lists of standard codes used for the 
identification of water data stored in the files of the National Water 
Data Storage and Retrieval System (WATSTORE) of the U.S. Geological Survey. 
Among the various types of data stored are: (1) Daily values, either 
measured or computed from continuous observations, for items such as stream 
discharge, specific conductance, temperature, suspended-sediment concen
trations, suspended-sediment discharge, and ground-water levels; (2) physical, 
hydrologic, and geologic data about sites where ground water is, or can be, 
withdrawn from the aquifer, or sites where potential aquifers are exposed; 
(3) multiparameter data, such as results of physical, chemical, radiochemical, 
and biological determinations or analyses of either a single or composite 
water sample; (4) annual maximum (peak) streamflow (discharge) and gage 
height (stage) values at surface-water sites; and (5) instantaneous values 
for items continuously measured at predetermined- time intervals, such as 
gage heights recorded at hourly intervals on a digital recorder. 

Standard codes are used to identify the State and county 1n 
which the data collection point is located, the agency that collected the 
data, the frequency of measurement or statistical reduction of the data 
stored in the file, and the actual parameter stored in the data file. 

If codes other than those listed in this appendix are needed, 
a written request must be submitted to: Chief, Automatic Data Section, WRD, 
U.S. Geological Survey, 437 National Center, Reston, Virginia, 22092. 

An explanation of each code follows. 

Agency codes (Appendix A) represent recognized members of 
WATSTORE, and are assigned at the time an agency's request to use WATSTORE 
is approved, or when data is furnished by an agency to be entered into 
WATSTORE Files. 

State codes (Appendix B) identify the State in which the data 
are collected. All State codes conform to the Federal Information Processing 
Standards (FIPS) issued by the National Bureau of Standards in 1970 • 

Appendix i 



County codes (Appendix C) identify the count in which 
the data are collected, and are also standard FIPS codes. 

Parameter codes (Appendix D) uniquely identify each 
parameter placed into the data files. These codes are assigned by the 
Environmental Protection Agency, and are used to identify data exchanged 
among agencies. 

S.utistic codes (Appendix E) identify each set of daily 
or instantaneous data placed into the data files as to frequency of 
measurement or statistical reduccion of the data. Examples of this code 
are maximum, minimum, and mean values for data stored. 

Aquifer name and geologic unit codes (Appendix F), used 
for processing ground-water data, are based on the stratigraphic coding 
system proposed by the American Association of Petroleum Geologists. 

Automated updated lists of agency codes (Appendix A) and 
parameter codes (Appendix D) may be obtained by executing cataloged 
procedures described on the introductory pages of those appendixes. 
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APPENDIX A 
AGENCY CODES 

A list of agency codes for authorized members of WATSTORE may be obtained 
by executing the procedure below.l Agency codes are assigned at the time an 
agency's request to use WATSTORE is approved. Additional information on 
requesting authorization to use WATSTORE and the assignment of agency codes 
is contained in volume 1, chapter I, section A.l. As new members are 
approved, this computerized listing is updated and is available to all users 
of WATSTORE. 

Sample Agency Codes 

Federal Government Agencies Agency Code 

U.S. Geological Survey USGS 

State and Local Government Agencies 

Kentucky Dept. of Natural Resources KYOOl 

A procedure is available to allow users to print all or a p-ortion {)f the 
current WATSTORE agency codes. Several examples of the use of this pro
cedure are given below. 

Col. 1 Col. 12 

• • 
1/xxxxxxxx JOB (----) 
I*PROCLIB WRD.PROCLIB 
II EXEC LAGENCY 
II EX-EC LAGENCY ,GROUP=US 
II EXEC LAGENCY,GROUP=KY 

This job would pr,oduce three listings of agency codes. The first EXEC 
card causes all WATSTORE agency codes to be l isted. The sec-ond EXEC card 
produces a list of all agency codes that are related to Federal agencies. 

IA more complete listing of organizations that have water data is contained 
in the NAWDEX publication, "Identification Codes for Organizations Listed in 
Computerized Data Systems of the U.S. Geological Survey,'' by Melvin D. Edwards 
and Margery 0. Drilleau, U.S. Geological Survey Open-File Report 78-398. 

Appendix A A-3 



The third EXEC card requests a list of all agency codes that have been assigned 
to the State of Kentucky. A listing of the agency codes assigned to any given 
State may be requested by setting the GROUP symbolic JCL parameter equal to the 
two-character FIPS alphabetic State code. 
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APPENDIX B 

STATE CODES 

This appendix has been divided into two sections in order to differentiate 
the codes contained in Federal Information Processing Standards (FIPS) 
Publication 5-l dated June 15, 1970, and the temporary codes assigned by 
WATSTORE. 

1. The following codes are contained in FIPS Publication 5-l, "States 
and Outlying Areas of the United States." 

STATES 

ALABAMA 
ALASKA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
CONNECTICUT 
DELAWARE 
DISTRICT OF 

COLUMBIA 
FLORIDA 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 
KANSAS 
KENTUCKY 
LOUISIANA 
MAINE 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSISSIPPI 

Appendix B 

CODE 

01 
02 
04 
05 
06 
08 
09 
10 

11 
12 
13 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

STATES 

MISSOURI 
MONTANA 
NEBRASKA 
NEVADA 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
OKLAHOMA 
OREGON 
PENNSYLVANIA 
RHODE ISLAND 
SOUTH CAROLINA 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 
UTAH 
VERMONT 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WISCONSIN 
WYOMING 
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CODE 

29 
30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 
41 
42 
44 
45 
46 
47 
48 
49 
50 
51 
53 
54 

55 
56 



CODES FOR OUTLYING AREAS OF THE UNITED STATES 

AREA CODE AREA CODE 

AMERICAN SAMOA 60 SWAN ISLANDS 74 
CANAL ZONE 61 TRUST TERRITORIES 
CANTON AND ENDERBURY OF THE PACIFIC 

ISLANDS 62 ISLANDS 75 
GUAM 66 U.S. MISCELLANEOUS 
JOHNSTON ATOLL 97 CARIBBEAN ISLANDS 76 
MIDWAY ISLANDS 71 U.S. MISCELLANEOUS 
PUERTO RICO 72 PACIFIC ISLANDS 77 
RYUKYU ISLANDS, VIRGIN ISLANDS 78 

SOUTHERN 73 WAKE ISLAND 79 

2. The following codes have been assigned by WATSTORE for use in 
identifying data that is stored in the WATSTORE computer files. 
Additional codes may be requested by members as required. 

STATES CODE 

MEXICO 80 
TAMAULIPAS 81 
NUEVO LEON 82 
COAHUILA 83 
CHIHUAHUA 84 
SONORA 85 
BAJA CALIFORNIA 

NORTE 86 
CANADA 

NEW BRUNSWICK 90 
QUEBEC 91 
ONTARIO 92 
MANITOBA 93 
SASKATCHEWAN 94 
ALBERTA 95 
BRITISH COLUMBIA 96 
YUKON 97 
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APPENDIX C 

COUNTY CODES 

The county codes presented in this appendix appear in the Federal Infor
mation Processing Standards Publication (FIPS PUB) 6-2, Counties and 
County Equivalents to the States of the United States. 

eo.. eo.. eo.. eo.. eo.. 
12S Tusc:Uoosl liS Pope oss Napa 063 Kit Carson 021 Colliet 

Alltle.- 127 Walker 117 Prairie OS7 Nevada 06S Lake 023 Columbia 
Couttty 129 Washin~ton 119 Pulaski OS9 On,.e 067 La Plata 02S Dade 

001 Autaup Ill Wilc:ox 121 Randolph 061 Placer 069 larimer 027 DeSoto 
003 Baldwin Ill Winston 123 St. Francis 063 Plumas 071 las Animas 029 Dixie 
oos Barbour 12S Saline 06S Riverside 073 Lincoln 031 Duval 
007 Bibb Arbn- 127 Scott 067 Sacramento 07S Lopn 033 Esc ambia 
009 Blount Couttty 129 Searcy 069 San Benito 077 Mesa OlS Flqler 
011 Bullock 001 Arkansas Ill Sebastian 071 San Bernardino 079 Mineral 037 Franklin 
Oil Buder 003 Ashley Ill Sevier 073 San Diqo 081 Moffat 039 Gadsden 
01S Calhoun oos Baxter llS Sharp 07S San FranciiCO 083 Montezuma 041 Gilc:hrist 
017 Cham ben 007 Benton 137 Stone 077 San Joaquin 08S Montrose 043 Glades 
019 Cherokee 009 Boone 139 Union 079 San Luis Obispo 087 Morpn OotS Gulf 
021 Cbilton 011 Bradley 141 VanBuren 081 San Mateo 089 Otero Oot7 Hamilton 
023 Cboctaw 013 Calhoun 143 Wadlinaton 083 Santa Barbara 091 Ouray 049 Hardee 
02S Clarke OJS Can oil 14S White OIS Santa Clara 093 Park OS1 Hendry 
027 Clay 017 Cbicot 147 Woodruff 087 SantaCruc 09S Phillips OSl Hernando 
029 Cleburne 019 Clark 149 Yen 089 Shuta 097 Pitkin oss Hilhlands 
O.H Coffft 021 Clay 091 Siena 099 Pro wen OS7 HiUsboroulh 
033 Colilert 023 Cleburne Alboaa 093 Siskiyou 101 Pueblo OS9 Holmes 
OlS Conecuh 02S Cleveland Couttty 09S Solano 103 Rio Blanco 061 Indian River 
037 Coosa 027 Columbia 001 Apache 097 Sonoma lOS Rio Grande 063 Jackson 
039 Ccwincton 029 Conway 003 Cochise 099 Stanislaus 107 Routt 06S Jefferson 
041 C.ren~haw· 031 Crajpead oos Coconino 101 Sutter 109 Squache ()6.7 Lafayette 
043 CuUman 033 Crawford 007 Gila 103 Tehama 111 San Juan 069 Lake 
04S Dale OlS Crittenden 009 Graham lOS Trinty Ill San Mipel 071 Lft 
Oot7 Dallas 037 Cro• 011 Greenlee 107 Tulare liS Sedpick 073 Leon 
049 De Kalb 039 Dallas 013 Maricopa 109 Tuolumne 117 Summit 07S Levy 
OSJ flrnore 041 Desha 01S Mohave Ill Ventvn 119 Teller 077 Liberty 
OSl F.scambia 043 Drew 017 Navajo Ill Yolo 121 Washincton 079 Madison 
oss Etowah OotS faulkner 019 Pima liS Yuba 123 Weld 081 Manatee 
OS7 Fayette 047 Franklin 021 Pinal JlS Yuma 083 Marion 
OS9 Franklin 049 Fulton 023 SantaCrvz. Ccllando 08S Martin 
061 Geneva OS1 Garland 02S Yavapai Couttry Coanecticut 087 Monroe 
063 Gaene OSl Grant 027 Yuma 001 Adams Couttty 089 Nassau 
06S Hale oss Greene 003 Alamosa 001 Failf~eld 091 Okaloosa 
067 Henry OS7 Hempstead Ollllonia oos Arapahoe 003 Hartford 093 Okeechobee 
069 Houston OS9 Hot SprinJ Couttty 007 Archuleta oos Litchfield 09S Onnp 
071 Jackson 061 Ho-d 001 Alameda 009 Baca 007 Middlesex 097 Osceola 
073 Jefferson 063 Independence 003 Alpine 011 Bent 009 New Haven 099 Palm Beach 
07S lamar 06S Izard oos Amador Oil Boulder 011 New London 101 Pasco 
077 lauderdale 067 Jackson 007 Butte OJS Chaffee 013 Tolland 103 PineUas 
079 lawrence 069 Jefferson 009 Calaveras 017 Cheyenne OIS Windham lOS Polk 
081 Lee 071 Juhnson 011 Colusa 019 Clear Caek 107 Putnam 
Olll Limestone 073 l.Uayette 013 ConuaCosta 021 Conejos Diltrict of Colu ...... 109 St. Johns 
08S Lowndes 07S lawrence OIS Del Norte 023 Costilla 001 Washin~ton 111 St. Lucie 
087 Macon 077 Lee 017 ElDorado 02S Crowley Ill Santa Rosa 
089 Madison 079 Lincoln 019 Fresno 027 Custer Delaw- liS Sarasota 
091 Marmao 081 Little River 021 Glenn 029 Delta County 117 Seminole 
093 Marion 083 Lopn 023 Humbokh 031 Denver 001 Kent 119 Sumter 
09S !leanhall 08S Lonoke 02S Imperial 033 Dolores 003 NewCastle 121 Suwannee 
097 Mobile 087 Madison 027 lnyo OlS Dou&las oos Sunex 123 Taylor 
099 !\Conroe 089 Marion 029 Kern 037 Eap 12S Union 
101 MontJC)mery 091 Miller 031 Kinp 039 Elbert Florida 127 Volusia 
103 Morpn 093 Mississippi on lake 041 EIPaso C011ttry 129 WakuUa 
lOS Perry 09S Monroe OlS lanen (lot] Fremont 001 Alachua Ill Walton 
107 Pickens 097 Montaomery 037 LosA.Ies 04S G•field 003 Baker Ill Washin,ton 
109 Pike 099 Nevada 039 Madera 047 Gilpin oos Bay 
Ill Randolph 101 Newton (loti Marin 049 Grand 007 lndford Eilolpa 
Ill RusseU 103 Ouachita (lot] Mariposa OSJ Gunnison 009 Brevard Couttry 
liS St. Clair lOS Pary OotS Mendocirlo OSl Hinsdale 011 Broward 001 Applins 
117 Shelby 107 Philips ()ot7 Merced oss Huerfano 013 Calhoun 003 Atkinson 
119 Sumter 109 Pilte 049 Modoc OS7 Jackson OJS Charlotte oos Bacon 
121 Talladep Ill Poin~ett OSJ Mono OS9 Jefferson 017 Citrus 007 Bilker 
123 T .. poosa 113 Polk OSl Monterey 061 Kiowa 019 Clay 009 Baldwin 
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Appendix c - County Codes - Continued • Coa. OM. OM. t:lDa. t:lDa. c-. 
Oil Banks 193 MKOII 031 c.ar 007 ._,Lake 093 ~ 063 He.clrlcb 
013 Banow 19S Madilon 033 <ArroGorclo 009 ......_.. 09S Klaox 06S ....., 
015 Jut ow 197 Marion 03S Cherokee 011 Binlfwn 097 Lake 067 HOWIId 
017 Ben Hill 199 Meriwether 037 Chiclwaw .013 Blaine 099 La Selle 069 Hu•tlllltoa 
019 Berrien 201 Miller 039 Clarke OIS lol• 101 Lawrence 071 JKIIIOD 
021 Bibb 20S Mitchell 041 Clay 017 Bonner 103 Lae 073 J..,. 
023 Bletkley 207 Monroe 043 Clayton 019 Bonnevlle lOS L~on 07S Jay 
02S Bran dey 209 Montaornery 04S Clinton 021 Bouncluy 107 Lopn 077 Jefferson 
027 lbooks 211 Morpn 047 Cnwford 023 Butte 109 r.coo-11! 079 Jenaillp 
029 Bryan 213 Murny 049 DIDas 02S Cunu Ill McHenry Oil JolaniOn 
031 BuDoc:h 21S MUICOICC OSI Davis 027 Canyon 113 McLean 013 ltllox 
013 Burke 217 Newton OS3 Decatur 029 Caribou liS Macon OIS ltOidulllo 
03S Butts 219 Oconee oss Delaware 031 Cal* 117 MKoupill 017 ........ 
037 Cllhoun 221 Oilethorpe OS7 Des Moines 033 Clark 119 Madilon 019 Lake 
039 c.mden 223 huldina OS9 Die kin lOft 03S Clearwater 121 Marion 091 LaPorte 
043 Candler 22S P..cll 061 Dubuque 037 Custer 123 ......... 093 Lawma 
CMS c.noU 227 Pickens 063 Emmet 039 Elmore 125 MalOn 09S ...... 
047 Cat- 229 Pierce 06S Fayette 041 Franklin 127 ..._ 097 ..... 
049 Charlton 231 Pike 067 Floyd 043 Fnmont 129 aa-d 099 ...... 
051 Chatham 233 Polk 069 Franklin 04S Gem 131 ..._ 101 ..... 
OS3 Cllattallootllee 23S Plaluld 071 Fnmont 047 Goodq 133 .._ 103 Miami 
05S Cllattoop 237 Putaam 073 o-ne 049 ldaho 13S M011..-r lOS Monroe 
057 Cherokee 239 Quitman 07S Grundy 051 Jlff"-' 137 Morpn 107 Mon~ 
059 Clarke 241 Rabun 077 Guthrie OS3 J•- 139 Moultrie 109 Morpn 
061 Clay 243 Randolph 079 lbmilton 05S Kootenai 141 Oile Ill Newbl 
063 Clayton 24S Ridunoncl 081 Hanc:otk 057 Latab 143 Peoria 113 Noble 
06S Clinch 247 Rodtclale 013 Hardin 059 1.-111 14S Perry liS Ollio 
067 Cobb 249 Sc:Ney OIS HarriiOn 061 Lawts 147 Platt 117 0... 
069 Coffee 251 Screven 087 Henry 063 Lincolll 149 .. e 119 OweD 
071 Colquitt 253 Seminole 019 Howard 06S MlldiiOn 151 Pope 121 l'lrke 
073 Columbia 2SS Spalclinl 091 Humboldt 067 Millldoka 153 Nuki 123 Perry 
07S Cook 257 'Stephens 093 Ida 069 Nez Perce us htnam 12S Pille 
077 Coweta 259 Stew•t 09S Iowa 071 Oaeida 157 ltandolpll 127 ror .. 
079 Cnwford 261 Sumter 097 JIICIIIOD 073 Owyhee 159 Ric:llland 129 Poley 
081 Crisp 263 Talbot 099 ,..,. 07S Payette 161 Rock I.._, 131 ....... , 
013 Dade 26S Taliaferro 101 Jlffenon 077 Power 163 St. Clair 133 

,.,_ 
085 Dawson 267 TattnaD 103 JolaniOn 079 Sllolllone 16S Saline us ltandolpll 
017 Decatur 269 Taylor lOS ,_, 

081 Teton 167 Sqamon 137 lllpley 
019 De ICalb 271 Telfair 107 Keokuk 013 Twin Falls 169 Sdluy .. 139 ll-* 
091 Dodp 273 Tenell 109 ltouutll 085 Valley 171 Scott 141 St.JOIIplt 
093 Dooly 27S Tllomas Ill Lae 087 Wu~Wwton 173 Sllelby 143 Scott 
09S DouiJierty 277 Tift 113 Linn 17S Start 14S .., 
097 Douala• 279 Toombs liS Louill .... 177 s........_ 147 ,._ 
099 Early 281 Towns 117 .._ Cotlllly 179 Tuewell 149 SWke 
101 Ec:hols 283 Treutlen 119 Lyon 001 Adams 181 Union 151 Stnben 
103 EmncJwn 28S Troup 121 Madilon 003 Alexander 183 V-'lion 153 hiiMII 
lOS Elbert 287 Turner 123 Mahub oos Bond 185 Wabull lSS Swita.laftd • 107 Emanuel 289 Twws 125 Marion 007 Boone 187 ·warren 157 T.,.__ 
109 EftiiS 291 Union 127 Manllall 009 IIOWII 189 Wullilllton 159 Tipton 
111 Fannin 293 UpiOII 129 Mms 011 ·- 191 Wayne 161 UIUDn 
113 Fayette 29S Walker 131 MitclleU ou Calhoun 193 White 163 v......,.. 
liS Floyd 297 Walton 133 M.onona OIS Carroll 19S Wllitetide 16S v ..... 
117 Forsyth 299 Ware 13S Monroe 017 Cus 197 ww 167 \'Wit 
119 Franklin 301 Warren 137 Monflornery 019 Cllampalp 199 Wtw.m10n 169 Wa ...... 
121 Fulton 303 WuhiJttton 139 Mu~~:~tine 021 Christian 201 Winneblio 171 w-
123 Gilmer 305 Wayne 141 O'Brien 023 Clark 203 Woodford 173 Wardck 
125 Glasc:oc:k 307 Webeter 143 0.:.011 025 Clay 17S Wullilllton 
127 Glynn 309 Wheeler 14S ... 027 Clinton ...... 177 Wayne 
129 Gordon 311 White 147 Palo Alto 029 Coles Cotlflty 179 Well 
131 Grady 313 Whitfield 149 Plymoutll 031 Cook 001 Adams 181 White 
133 Greene 315 Wilt ox ISl Pocahontas 033 Cnwford 003 ADen 113 ftitlly 
135 Gwinnctt 317 Wilkes IS3 Polk 03S Cumberlancl oos a.tllolonMw 
137 Habersham 319 WilkiniOft ISS Pottawattamie 037 De ICalb 007 Ienton ~ 
139 HaD 321 Worth 1S7 Poweshiek 039 DeWitt 009 Blatkford Colmty 
141 Hancock 159 Ringold 041 Doulla• 011 Boone 001 ADen 
143 Hualson llawaM 161 Sac 043 Duhp 013 Brown 003 ~ 
14S Harris Cot~flly 163 Scott 04S Edpr 015 Carroll oos Atdlilon 
147 Hut 001 Hawd 16S Shelby 047 Edwards 017 Cus 007 ...... 
149 Heard 003 Honolulu 167 Sioux 049 Etrqllam 019 Clark 009 Iuton 
lSI Henry oos Kalawao 169 Story OSI Fayette 021 Clay 011 lourtloa 
153 Houston 007 K.u 171 Tama 053 Ford 023 Clinton ou lrown 
ISS Irwin 009 Maui 173 Taylor 05S Franklin 025 Cnwford 015 ..... 
157 JacltiOft 17S Union 057 Fulton 027 DaYiea 017 Clwe 
159 Juper Iowa 177 VanBuren OS9 Gallatin 029 Dearborn 019 Chau ..... 
161 Jeff Davis Coullly 179 WapeUo 061 Greene 031 Decatur 021 Cherokee 
163 Jlfferson 001 Adair 181 Warren 063 Grundy 033 Delta~» 023 CheyeMe 
16S Jenkins 003 Adams 183 Wllllinaton 06S Hamilton 03S Delawuw 025 Clark 
167 Jallnson oos Allamakee 18S Wayne 067 Hanc:otk 037 Dubois 027 Cay 
J69 ,_ 

007 Appuoose 187 Webtler 069 Hardin 039 Elkhart 029 Qoucl 
171 Lamar 009 Audubon 189 WlnnetJito 071 HenderiOn 041 Fayette o:u Colfey 
173 Laaier 011 Benton 191 Winneshiek 073 Henry 043 Floyd 033 Comanclle 17S ........... 013 BlaekHawk 193 Woodbury 07S ll'oquois 04S Fountain 03S Cowley 117 Lae OlS Boone 19S Worth 077 Jec:kiOn 047 Franklin 037 Cnwford 179 Uberty 017 Ire- 197 W!WIIt 079 ,..,. 049 Fulton 039 Dec.tur Ill Liacoln 019 Budwlan 081 Jlffer- OSl GibiOa 041 DiddniOn 113 LCIIII 021 a-Villa ....., 

013 , . ., 053 Gnnt CM3 Donipllan 
115 ..._... 

023 Bu.- Cotlflty 08S Jol>aYiea 05S Greene 04S Doutlu 117 '-Pkln 025 Calhoun 001 Ada 087 John10n 057 Hamlton 047 Edw•ds 119 Mc:Dume 027 c.noa 003 Adams 089 Kane OS9 Hutodt CM9 Ell 191 Mdotolh 029 Cus oos Bannock 091 Kankakee 061 Harrison OSl EDil 
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Appendix c - County Codes - Continued 

CoL CoL CoL eo.. Coa. Con. 

053 Elbwonll 021 Boyte 205 Rowan 009 E•x 065 lftlham 077 uke of the '4'o..,ds 

055 Finney 023 Braeken 207 Ru..U 011 Franklin 067 Ionia 079 Lc Sueur 

057 Ford 025 Breathitt 209 Seem 013 Hampden 069 losco 081 Lincoln 

059 Franldln 027 Breckinridp 211 Shelby OlS Hamplhire 071 Iron 083 Lyon 

061 Gary 029 Bulltt 213 Simp1011 017 Middlesex 073 Iabella 08S Mcl.eod 

063 Gem 031 Buder 215 Spenc:er 019 Nantucket 075 Jackson 087 Mahnomen 

065 G,._ 033 CalclweU 217 Taylor 021 Norfolk 077 Kalamazoo 089 Marshall 

067 Grant 035 c.tloway 219 Todd 023 Plymouth 079 Kalkaska 091 Martin 

069 Gray 037 Calllpbell 221 raw 02S Suffolk 081 Kent 093 Meek~r 

011 Gnally 039 c.tille 223 Trimble 027 Worcester 083 Keweenaw 09S Mille Lacs 
073 Gralnwoocl 041 Curol1 22S Union 085 Lake 097 Morrison 
01S Hamilton 043 Ctrter 227 Wunn ...,..... 087 upeer 099 'Mower 

077 1llrplr 04S Caay 229 Wuhinalon Coultly 089 •Leelanau 101 Murra)' 
019 lllrwwy 047 Christian 231 Wayne 001 Allepny 091 Lena wee 103 Nicollet 
011 ....... 049 Clart 233 Webster 003 AMeArundel 093 LiviJWnon lOS Nobtes 
013 ....... 051 Clay 23S Whitley oos Blltimore 09S Luce 107 Norman 
OIS Ja- OS3 Clinton 237 Wolfe 009 Calvert 097 Mackinac 109 Olmsted 
017 Jell- oss Crittenden 239 Woodford 011 Cuollne 099 Macomb Ill OtterTail 

019 Jewtl 057 CUIIIberlaacl 013 Carroll 101 Manistee 113 PenninJion 
091 J-... OS9 Dariea a-llllu 015 Cecil 103 Marquette ItS Pane 
093 '-ray 061 EclmonDI Collllty 017 Olarles lOS Mason 117 Pipestone 

09S bpaa 063 EWott 001 Acadia 019 Dorchester 107 Mecosta 119 Polk 
091 Kioft 06S Ettill 003 Alen 021 Frederick 109 Menominee 121 Pope 
099 Llllette 067 Fayette oos Aacelllion 023 Garrett Ill Midland 123 Ram~y 

101 LaM 069 f'1llnlnl 007 Allumption OlS Harford 113 Missaukee 125 Red Lake 
103 ~ 071 floyd 009 Awyelles 027 Howard llS Monroe 127 Re<l,.ood 
105 Lillcola 073 Franldia 011 a.ureprd 029 Kent 117 Montcalm 129 RenvUJe 
107 u.. 07S Fultoft 013 Bilmlle 031 Montaomery 119 Montmorency 131 Rice 
lot l.aiu 077 Gallatin 015 BOI8er 033 Prince Geoqes 121 Musltqon 133 Rock 
Ill Lyoa 079 Gamnl 017 Caddo 03S Queen Annes 123 Newayao 13S Roseau 
113 ......_ Oil Grant 019 c.lca*v 037 St.Muys 125 Oakland 137 St. Louis 
us Mlrioa 013 0,.... 021 Caldwel 039 Somer~et 127 <Xeana 139 s~ott 
117 ....... OIS Gray lOll 023 Cuneroa 041 Talbot 129 Opmaw 141 Sherburne 
119 ...... 017 Grain 025 Catahoula 043 Washinlton 131 Ontonaaon 143 Sabley 
Ill Millai 019 Gcwaup 027 Claiboumc 04S Wicomil:o 133 Oaceola 14S Stearns 
123 Mitdlell 091 Hucoc:k 029 Coacorclil 047 Worcester 13S O.Coda 147 Steele 
us M~ 093 Harclia 031 DeSoto llldeptlldeflt ctty 137 Otseao 149 Stevens 
127 Morril 09S Harlan 033 Eat Baton Rouae SlO Jlaltimore City 139 Ottawa lSI s ... n 
129 MOitoll 097 Haniloa 03S EutCurol 141 Pre~que Isle 153 Todd 
131 ,.._.. 099 Hart 037 Eat F eliciana .... 143 Roscommon ISS Traverse 
133 .... 101 He.-- 039 £ ........ Coultly 145 Sacinaw IS7 Wabasha 
135 ..... 103 Henry 041 Fraaldln 001 Aadroscogin 147 ·St. Clair lS9 Wadena 
137 Non011 lOS Hk:kiUII 043 Grant 003 Aroostook 149 St. Joseph 161 Waseca 
U9 01111 107 Hopkins 04S Iberia oos Cumberland lSI Sanilac 163 Washin~on 
141 o.or- 109 Jack- 047 Jberviae 007 Franklin IS3 Schoolcraft l6S Waton..-an 
143 Ottewa lll J.tf-a 049 JackMJa 009 Hancock ISS Shiawa~~ee 167 Wilkin 
14S 

,._ 
ll3 JCIIUIIIM 051 J.tfenon Oll Kennebec 157 TuKOla 169 Winona 

147 Plillipl liS Jolul10n OS3 J.tf--Davil 013 Knox IS~ Van Buren 171 Wfiaht 
149 Poctawatomil 117 Keaton 05S Lafayette OtS Lincoln 161 Washtenaw 173 YeUo,.. Medacine • lSI Pratt ll9 Knott 057 Lafourche 017 Oldord 163 Wayne 
153 Rawlins Ill Knox OS9 La Sllle 019 Penobtcot 16S Wexford MiiiOIIri 
ISS 

.. _ 
123 Larue 061 Linc:oln 021 Pisc:ataquil County 

157 Repulllic: 125 Laurel 063 LiYiJwston 023 Slpdlhoc M.illanoCa 001 Adair 
159 Ril:e 127 Lawn ace 065 Maclison 02S Somer•t County 003 Andrew 
161 Riley 129 Lae 067 Morehou• 027 Walclo 001 Aitkin oos Atchison 
163 Rookt 131 Leslie 069 Natdlitoches 029 WashiJWton 003 Anoka 007 Au drain 
16S Rlllll 133 I.Atcher 071 Orleans 031 York oos Becker 009 Barry 
167 Ru..U 13S Lewis 073 Ouadlita 007 Beltrami 011 Barton 
169 Saline 137 Lincoln 01S rt.quemiMS Micllipa 009 Benton 013 Bates 
171 Scott 139 Livinpton 077 Pointe Coupee c~"'Y 011 BiaStone OIS Benton 
173 Sedpick 141 Lopn 079 Rlpides 001 Alc:ona 013 Blue Eulh 017 Bollinaer 
17S s.-d 143 Lyon 011 Red River 003 Aller OIS Brown 019 Boone 
177 ·- 14S McCree ken 013 Riclllancl oos A1lepn 017 Carlton 021 Buchanan 
119 Slllridu 147 McCreary OIS Sabine 007 Alpena 019 Carver 023 Butler 
111 S'-'-" 149 McLean 017 St. knard 009 Antrim 021 Cau 02S Caldwell 
113 s.idl 151 Maclilon 019 St. Cllarles Oll Arenac 023 Chippewa 027 Callaway 
115 Stafford 153 "'--offln 091 SL Helena 013 ..... 02S Chisaao 029 Camden 
117 Stu toll ISS Marion 093 SLJames 015 Bury 027 Clay 031 Cape Girardeau 
119 StaYelll 1S7 Manhall 095 St. Jolin The Baptist 017 Bay 029 CleatWater 033 Curoll 
191 s- 159 Mvtin 097 SL Landry 019 Ben&ie 031 Cook 03S Cuter 
193 no.u 161 MaiOII 099 St. Martin 021 a.riln 033 Cottonwood 037 Cau 
195 TNF 163 Meade 101 SL~ 023 Branch 03S CrowWifta 039 Cedar 
191 w..__ 16S M.,ufee 103 St. Tammany OlS Calhoun 037 Dakota 041 Chariton 
199 Walaee 167 M- lOS T&JIIipalloa 027 Cau 039 Dodae 043 Christian 
:JOl w......- 169 Metcalfe 107 Tenas 029 Charlevoix 041 Douctas 04S Clark 
203 Widdta 171 M01110e 109 Terrebonne 031 Cheboypn 043 Faribault 047 Clay 
:JOS Wlloa 173 Moa~ lll Union 033 Chippewa 04S Fillmore 049 Clinton 
207 Woodeoa 175 Morpn ll3 Vermilion 03S Clare 047 Freeborn OSI Cole 
2109 WyaMotte 177 Mlllllenbaq liS Vernon 037 Clinton 049 Goodhue OS3 Cooper 

119 Nallon ll7 Walhiftaton 039 Cnwforcl OSI Grant oss Crawford 
K...-, Ill Nk:llolu ll9 Webster 041 Delta 053 Hennepin OS7 Oack 
a-t, 113 Oldo Ill West Baton Rouae 043 Ditkin- 055 Houston OS9 Dallas 

001 Adlir liS Oldll.- 123 West Carrol 04S Eaton 057 Hubbard 061 Oarieu 
003 Alia 111 0... 125 West Felkiana 047 Emmet 059 I anti 063 De Kalb oos A..._ 119 ()dey 127 W'mn 049 Ge- 061 ltaiiCa 065 Dent 
001 ...... 191 ,_.ton 051 Gllclwin 063 Jack- 067 Oouatas 
009 ...... 193 hay .._ ........ 053 Gopbic 06S Kanabec 069 Ounldln 
011 .... 195 Plb Coullly 05S GraadTnver• 067 Kandiyolli 071 f-ranklin 
013 .. 191 ,_. 

001 "-nntable 057 Gratiot 069 K.ittson 073 Gasconade ou 100M 199 Nl*i 003 Berblllre 059 Hillldale 071 Koochichirw 01S Gentry 
017 ._._ 201 RollaltiOII oos Briltal 061 HovaJiton 073 Lac Qui Pule 077 Greene 
019 10)'41 :203 Roctcude 001 Dukes 063 Huron 01S Lake 079 GNndy 
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Appendix c - County Codes - Continued 

0.. 0.. 0.. 0.. OIL OIL 
011 ...m- 021 COIIIolna 041 1111 103 ~a Palla .,, Hyde 075 ....... 
013 llaMy 029 Copilll 043 Jeff- 105 Kimball 091 ...... 077 lt.iclllan4 
015 llktOIY 031 CcwinatOII 045 , ........ 107 Jtaox 099 lac~ 079 lt.olltta 
017 Holt 033 DeSoco 047 Lab . ., ~ 101 JolulltOII Oil ....... 
019 llowrcl 035 Fanllt 049 Lewis IIIII Clart Ill IJnc:oln 103 ,_ 013 SllarldD .,. Howal 037 Fllllklla 051 Lilllrty lt3 Lopn 105 ..... 015 Stoux .,, ._ 039 G-.. 053 Uncola 115 Loup 107 1Anoir 017 Slope 
091 ,._ 041 0... 055 McC- 117 McPIMr- . ., IJncolll 019 Stlrk 
OM ,..,. 043 Gnnade 057 MacliloD 119 ......,. 111 McDowell Ofl s ... 
099 Jtlf- 045 ~ 059 ........ 121 Merric:k 113 .._ Of3 stu.__ 
101 Jollnloa 047 HuriloD 061 ....... 123 Marrlll us Mediloll .,, Tow.r 
103 ICDox 049 HIDdt 063 ..._.. 125 Nuce 117 MlrtiD Of7 Tid 
105 ....... 051 Halma 065 .......... 127 Naulla 119 lllacklmbua Q99 w.w. 
107 L.tayetta 053 Hlllllplueys 067 Put 129 Nuckolls 121 Mitchell 101 W•d . ., La- 055 1...- 069 Patroleum 131 Otoe 123 Moa~ 103 Walla-
111 Lewis 057 ~---

071 l'llllllpa 133 ,._ 125 
.. _ 

lOS Willull 
113 Llncolll 059 JadtiOD 073 ....... 135 Parkilu 127 Naill 
115 LiM 061 ,..,. 075 Powderlt.mr 137 .,..,. 129 New a- .............. 
117 ~Oft 063 

, .. __ 
077 ro-lt 139 Pierce 131 Nortllamptoa Cotulty 

119 fllco-ld 065 JtR'-Dewil 079 l'lalrie 141 Platte 13) Ollllow 001 Jelknlp 
121 w-a 067 J- 011 b¥alti 143 Polk 135 Orup 003 Clnoll 
123 .....,n 069 · ·~ 013 lliclllud 145 Red Willow 137 '-Mco 005 EllelldN 
125 ....... 071 L.tayette 015 lt.-elt 147 ltidlud10n 139 Puquotuk 007 c-
127 MllioD 073 ._ 017 J.-"ud 149 Rock 141 Pender 009 Gnftoa 
129 w.c. 075 ............ 019 Suder• 151 SaUDe 143 r.qulmens 011 Hllllboro 
131 .... 077 ..._ Oft SlleridaD U3 Slrpy 145 ,__ 013 Merrilaack 
133 .......,. 079 lAake 093 Silwarl- ISS S.nden 147 Pitt 015 lt.ockJIIPam 
135 Momt.u 011 :.... ., Stlllwa .. - 157 Scottsllufr 149 Polk 017 Strllrord 
137 

.. _ 
013 IAI1on 097 s-tGna 159 Sennl 151 lt.udolpll 019 SuiiMD 

139 MCIIItF-.y 015 Uncola 099 Teton 161 Sheridu 153 lt.idlnlond 
141 MCIIIID 017 Lowadee 101 Toole 163 S1lmnen 155 lt.obeiOD .... ,...., 
143 New Madrid 019 ......... 103 T- 165 Sioux 157 lt.ockilllham Cowllly 
145 NewtoD ., . .....,. 105 Valley 167 Stu ton 159 lt.oWIII 001 Atlantic 
147 Nodaway Of3 ........ 107 WheaUud 169 Tllayer 161 lt.uthed'ord 003 ..... 
149 OnpD Of5 .._ . ., WibMx 171 Tllomu 163 Sempton 005 ........,. 
151 0.. Of7 Mon~ Ill Ylllowltoae 173 TINnl,. 165 Scotland 007 e-den 
153 OIUk 099 NIIIIDba 113 YellowstoM Nltl 175 Valley 167 Stanly 009 C.,CMay 
ISS ...... 101 Newtoa Put-r.t 177 Walliftlton 169 Stok11 Oil Cwntlerlud 
157 Parry 103 Noxa"- 179 Wayne 171 Suny 013 E.ex 
159 Partia 105 OktMe1la ~ Ill w-... 173 Swain 015 GIDliCIIIIr 
161 ........ 107 P-* CDwlty 113 Wheeler 175 TIUIYlwuil 017 HudiOn 
163 Plb . ., r.dlt.lww 001 Adanll 115 York 177 Tymll 019 Hunterdoa 
165 Platte Ill Parry 003 Alit elope 179 Uakln 021 ...._ 
167 Polk 113 Plb 005 Attllur lbdl CIIGiilla Ill v- 023 lllkldlnex 
169 l'uluki IU Pontotoc 007 ..... Couttty 183 Wlke 025 M-da 
171 ....... 117 ...till 009 BlaiDe 001 Alamance liS Wuren 027 Monts 
173 R.as 119 Quit- 011 loo• 003 Alexaader 117 WullinltoD 029 o-. 
175 llenclolpll 121 lt.aakla 013 loxlutte 00.5 AJePany 119 Watlllp 031 PuM6c 
177 lt.ay 123 Scott 015 loyd 007 .u- 191 Wayne 033 s.m 
179 lt.eylloldl 125 Sllarby 017 Blown 009 Allie 193 Wil1lll 035 Somanat 
Ill llipley 127 Sialplon 019 ••• 011 Awry 195 WiiiOn 037 s..x 
113 St. C1lulea 129 SaUdi 021 ... 013 a.ufort 197 Yadlda 039 Uakln 
liS St. Clair 131 Sto.. 023 Butler 015 .... 199 y_, 041 Wuren 
117 St. Frucoll 133 s~ 025 c.. 017 ....... 
119 St. Lollil 135 Talallatcbic 027 Cedar 019 lluiiiWick NodllDMoca Nawllaioo 
193 s•o.m- 137 Tate 029 a.. 021 ..._... Couttly Cowttty 
195 Saline 139 T.,_ 031 Charry 023 lwke 001 Aclaml 001 ........, 
197 Sclluy .. 141 ,...._.., 033 Chey- 025 cu.ma. 003 ..... 003 Catnlll 
199 Scoclaad 143 TUIIca 035 Cay 027 CaldWell 005 ..._ 00! a.-
201 Scott 145 Ullioa 037 Colfax 029 e-den 00.1 ..... 007 Colfax 
203 s.._ 147 WaiCW 039 c.-. 031 Camret 009 Jot---. 009 Cuny 
205 Sllelby 149 w- 041 eu.e. 033 c-u 011 .__ Oil De llaca 
207 Stocldud 151 WulliniiOII 043 Dall:ota 035 Calawtta 013 a.ru 013 · DollaADI 
209 Stoae 153 Wayne 045 .,._ 037 Chatllam 015 luriiiP 015 Eddy 
211 SUiiftD 155 Webltar 047 .,._ 039 Cherotaa 017 ea. 017 <daat 
213 Tuey 157 'Wa'- 049 o.al 041 Chowan 019 Canller 019 Guadalupe 
215 Taxu 159 WinatoD 051 Dlxoa 04:; Cay 021 Dickey 021 Ilardi~~~ 
217 v- 161 Yalobullla 053 .,_ 045 a....! 023 Dlride 023 HicJallo 
219 Wuren 163 Yuoo 055 ~ 047 CoiWIIbul 025 Dluul 02.5 ..... 
221 WiUIIIftltoa 057 Dully 049 en- 027 Eddy 027 Lincoln 
223 Wayae --- 059 Flllmon 051 Cllmtlerlud 029 Em-. 021 LoiAIImos 
225 w ...... Cowllly 061 Fru*lia 053 Cuarituc:t 033 GoldaD Valley 029 Llllla 
227 Worth 001 ........ 063 fiOIItler 055 Din 035 Grudfaru :l MciCIDley 
229 w._..t 003 JiiHom 065 ,_ 057 ~ 037 Gaftt Mara 

llflk,_., City 005 .... 067 Glp 059 DPie 039 GIWI 035 0..0 
$10 St. LouD City 007 llolldwatar 069 Gildea 061 DuptiB 041 llettlapr 037 Quay 

009 Carlloa 071 G.rfWd 063 Durllam 043 Killdlw 039 lt.loAnlla ........ 011 Caner 073 Goap.r 065 Edpeombl 045 La Moun 041 lt.OOIIftlt 
Collttty 013 Caecade 075 Gnat 067 Fanytll 047 Lopll 043 Sudovel 

001 A duns 015 Clloulalll 077 Gnalay 069 FDIIkUD 049 Mc:lleary 045 SaaJun 
003 Alcom 017 Clll1ar 079 Hall 071 Gutoa 051 MdiiiOIII 047 S..Mipal 
005 Amite 019 Daniels Oil H.ultoD 073 Gatn 053 Melt-* 049 Santa Fe 
007 Attala 021 .,._ 013 Harlaa 075 Or"'- 055 ....... 051 Siena 
OOf lalltoa 023 o.r J.oc1ll 015 Hay• 077 <dan41 057 ..._ 053 Socono 
011 lloli¥lr 025 Falcift 017 Hitdllcodt 079 0... 059 Mortota 055 T-013 Calhoua 027 ftqUt 019 Holt 011 Gllilford 061 Mouatnll 057 T--
Ol5 Canol 029 Flathled .,. HOour 013 Halifax 063 Neleon 059 Ullion 
017 Chk:U.w 031 Galatia Of3 Howanl 015 a..ett 065 au- 061 Valenda 
019 Choctaw 033 Garfield Of5 Jl(f- 017 Haywood 067 r.nbina 
021 ClaiborM 035 GIKilr 097 Jollaaon 019 ........ 069 Pierce .-.... 
023 Clute 037 GoldaD Valley 099 1{.-y .,. lflrtrord 071 llallley Cotulty 
025 Cay 039 Gruite 101 Keith Of3 Hoke 073 lt.aDIOm 001 Cbllldlll 
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Appendix c - County Codes - Continued • eo.. eo.. eo.. CCIII. c-. C011. 
003 Clark 015 Brown 017 Canadian 041 lincoln 001 Providence 079 lake 
oos DOUIIas 017 Butler 019 Carter 043 Linn 009 Walhincton 081 Lawrence 
007 .Elko 019 Carron 021 Cherokee 045 Malheur 083 lincoln 
009 f.tmcralda 02t Champaicn 023 Choctaw 047 Marion ScN .. c.oliM 085 Lyman 
011 Eureka 023 Clark 025 Cimanon 049 Morrow County 087 MCCook 
Oil Humboldt 02S Clermont 021 Cleveland 051 Multnomah 001 AbbeviUe 089 Mcl'henon 
OIS Lander 027 Clinton 029 Coal 053 Polk 003 Aiken 091 MumaU 
017 lincoln 029 Columbilna 031 Comanche OS~ Sherman 005 Allendale 093 Meade 
019 Lyon 031 Colhocton 033 Cotton 057 Tillamook 007 Anderson 09S Mellette 
021 Mineral 033 Crawford 03S Crail OS9 Umatilla 009 Bam bert 097 Miner 
023 Nyc 035 Cuyahop 037 Creek 061 Union 011 Barnwell 099 Minnehaha 
027 Ponllina 037 Darke 039 Custer 063 Wallowa 013 Beaufort 101 Moody 
029 Storey 039 Defiance 041 Delaware 065 Wasco 015 Berkeley 103 PenniiiJion 
031 Wathoc 041 Delaware 043 Dewey 067 Wamincton 017 Calhoun lOS Perkins 
033 White Pine 043 Erie 04S F.Uis 069 Wheeler 019 Charleston 107 Potter 

lnd~~nd~rtl Cit.v ()45 r:airrldd 047 Garfield 071 Yamhill 021 Cherokee 109 Roberti 
510 Canon City 047 Fayette 049 Garvin 023 Chester Ill Sanborn 

04~ Franklin OSI Grady ,. .. ..,. ....... 02S Chesterrteld 113 Shannon 
New York OSI Fulton OS3 Grant Courtly 027 Clarendon liS Spink 
Courtly OS) GaUia oss Greer 001 Adams 029 Colkton 117 Stanley 

001 Albany OS5 Geaup 057 Harmon 003 AUeaheny 031 Darliftlton 119 Sully 
003 Alkpny 057 Greene OS9 Hu9Cr oos Armstroftl 033 Dillon 121 Todd 
oos Bronx 059 Guernsey 061 HaskeU 001 Beaver 03S Dorchester 123 Tripp 
007 Broome 061 HamUton 063 HUifles 009 Iedford 037 Edaefiekl llS Turner 
009 Cattaraupn 063 Hancock 06S Jackson 011 Berks 039 Fairf"teld 127 Union 
Oil Cay up 06S Hardin 067 Jefferson 013 Blair 041 Florence 129 Walworth 
013 Chautauqua 067 Hanison 069 Johnston OlS Bradforil 043 Georaetown 131 Wawbaup 
OIS Chemunc 069 Henry 071 Kay 011 Bucks 04S GreenvUk llS Yankton 
017 Chena1110 071 Hiltlland 073 Kin&fisher 019 Butler 047 Greenwood 137 Ziebach 
019 Oint on 073 Hockin& 01S Kiowa 021 Cambria 049 Hampton 
021 Col\lmbia 075 Holmes 071 Latimer 023 Cameron OS! Horry T•-
023 Cortland 071 Huron 019 LeFlore 02S Carbon OS3 Jasper C.ourtty 
02S Delaware 019 Jackson 081 lincoln 027 Centre oss Kershaw 001 Anderson 
027 Dutchess 081 Jefrenon 083 lopn 029 Chester OS1 La neuter 003 Iedford 
029 Erie 083 Knox 08S Love 031 Clarion OS9 Laurens 005 Benton 
031 Essex 08S Lake 087 Mc:Ciain 033 Clearfield 061 lee 007 Bled-
033 Fnnklin 087 Lawrence 089 MCCurtain 03S Clinton 063 Lexincton 009 Blount 
03S Fulton 089 Licldna 091 Mclntom 037 Columbia 06S MCCormick Oil Bradley 
037 Genn..-e 091 Lopn 093 Major 039 Crawford 067 Marion 013 CampbeU 
039 Greene 093 Lorain 09S MushaU 041 Cumberland 069 Marlboro 015 Cannon 
041 Hamilton 095 Lucu 097 Mayes 043 Dauphin 011 Newbeny 011 CarroU 
043 Herkimer 097 Madison ~~ Murray 04S Delaware 073 Oconee 019 Caner 
04S Jefferson 099 Mahoninl 101 Muskocee 047 Elk 01S Orancebura 021 Cheatham 
047 Kinp 101 Marion 103 Noble 049 Erie 071 Pickens 023 Chester 
049 Lewis 103 Medina lOS Nowata OS! Fayette 079 Richland 02S Claiborne 
OSI Livincston lOS Meils 107 Okfuskee OS3 Forest 081 Saluda 027 Clay 
OS3 Madison 107 Mercer 109 Oklahoma oss Franklin 083 Spartanbura 029 Cocke 
oss Monroe 109 Milmi Ill Okmullee 057 Fulton 08S Sumter 031 Coffee • 057 MontJOmery Ill Monroe Ill o.ae 059 Greene 087 l 1nion 033 Crockeu 
059 Na111u 113 Mon110mery liS Ottawa 061 Hunlinaton 089 Williamsbur& 035 Cumberland 
061 New York 115 Morpn 117 Pa•·nee 063 Indiana 091 York 037 Davidson 
063 Niapra 117 Monow 119 Payne 06S Jefferson 039 Decatur 
065 Oneida 119 MuskiniUm 121 Pittsbura 067 Juniata South DUota 041 DeKalb 
067 Onondap 121 Noble 123 Pontotoc 069 Lackawanna Courtly 043 Dickson 
069 Ontario 123 Ottawa 12S Pottawatomie 011 Lancaster 003 Aurora 045 Dyer 
071 Orancc 12S Pauldinl 127 Pummataha 073 Lawrence oos Beadle 047 Fayeue 
073 Orleans 121 Perry 129 Roser Mills 01S Lebanon 001 Benne II 049 Fentress 
075 Osweao 129 Pickaway 131 Rocers 017 lehilh 009 Bon Homme OSI Franklin 
971 Otseco 131 Pike 133 Seminole 019 Luzerne 011 Brookincs 053 Gibson 
079 Putnam 133 Port ace 13S Sequoyah 081 Lycominc 013 Brown oss Giles 
081 Queens 135 Preble 137 Stephens 083 McKean OIS Brule 057 Grain&er 
083 Rensselaer 137 Putnam 139 Texas 08S Mercer 011 Buffalo 059 Greene 
08S Richmond 139 Richland 141 Tillman 087 Mifnin 019 Butte 061 Grundy 
087 Rockland 141 Ross 143 Tulu 089 Monroe 021 CampbeU 063 Hamblen 
089 St. Lawrence 143 Sandusky 14S w.,oncr 091 Monflomery 023 Charles Mix 06S Hamilton 
091 Sara top 14S Scioto 147 Walhiftlton 093 Montour 02S Clark 067 Hancock 
093 Schenectady 147 Seneca 149 Wamita 09S Northampton 021 Clay 069 Hardeman 
09S Schoharie 149 Shelby lSI Woods 097 Northumberland 029 Codincton 071 Hardin 
097 Schuyler lSI Stark IS3 Woodward 099 Perry 031 Corson 073 Hawkins 
099 Seneca IS3 Summit 101 Philadelphia 033 Custer 015 Hay,.·ood 
101 Ste\lben ISS TrumbuU 0..0• 103 Pike 03S Davison 077 Henderson 
103 Suffolk IS1 Tuscarawas Courtly lOS Potter 037 Day 079 Henry 
lOS SuUivan IS9 Union 001 Baker 107 Schuylkill 039 Deuel 081 Hickman 
107 Tiop 161 Van Wert 003 Benton 109 Snyder 041 Dewey 083 Houston 
109 Tompkins 163 Vinton oos Clackamas Ill Somerset 043 Doullas 08S Humphreys 
Ill Ulster 16S Warren 001 Clatsop 113 Sullivan 04S Edmunds 087 Jackson 
113 Warren 167 Walhin~ton 009 Columbia liS Susquehanna 047 Fall River 089 Jefferson 
liS Washiflclon 169 Wayne 011 Coos 117 Tioca 049 Faulk 091 Johnson 
117 Wayne 171 WiUiams 013 Crook 119 Union OSI Gnnt 093 Knox 
119 Westchester 173 Wood OtS Curry 121 Venanco 053 Gqory 095 lake 
121 Wyominc 11S WyandOI 017 Deschutes 123 Warren oss Hukon 097 Lauderdale 
123 Yates 019 Douatas 12S WalhiftiiOn OS7 Hamlin 099 Lawrence 

0~ 021 Gilliam 127 Wayne OS9 Hand 101 Lewis 
Ollio Courtly 023 Grant 129 Westmoreland 061 Hanson 103 lincoln 
Courtly 001 Adair 02S Harney 131 Wyominc 063 Hardin& lOS Loudon 

001 Adams 003 Alfalfa 027 Hood River 133 Yor« 06S Hu1hes 107 McMinn 
003 AUen oos Atoka 029 Jackson 067 Hutchinson 109 McNairy oos Ashland 001 Beaver 031 Jefferson IUiode ....... 069 Hyde Ill Macon 
007 Amtabula 009 Beckham 033 Josephine Courtly 071 J10ekson 113 Madison 
009 Athens 011 Blaine 03S Klamath 001 Bnstol 013 Jeraukl liS Marion 
Oil Auataize 013 Bryan 037 Lake 003 Kent 075 Jones 117 Mulhall 
013 Belmont OlS Caddo 039 lane oos Newport 017 Kinasbury 119 Maury 

• Appendix C C-7 



• 

• 



Appendix D 

APPENDIX D 

PARAMETER CODES 

Page 

Daily Values File Parameter Codes - - - - - - - - D-3 

Water-Quality File Parameter Codes - - - - - - - - D-9 

D-1 



• 



APPENDIX D 
Daily Values File Parameter Codes 

The codes presented in this section are the STORET EPA parameter codes used 
for identifying data stored in the WATSTORE Daily Values File. Parameter 
names, comment codes, and significant figure levels are assigned by WATSTORE. 
Additional codes may be obtained through written request to: 

Chief, Automatic Data Section, WRD 
U.S. Geological Survey 
437 National Center 
Reston, Virginia 22092 

A procedure is available to allow users to print all or a portion of the 
current WATSTORE Daily Values File parameter codes. Several examples of the 
use of this procedure are given below. 

llxxxxxxxx JOB(--
I*PROCLIB WRD.PROCLIB 
II EXEC LPARM 
II EXEC LPARM,NAME='TEMPERATURE' 
II EXEC LPARM,NAME='F MGIL' 
II 

This job would produce three listings of parameter codes. The first EXEC card 
would cause all WATSTORE parameter codes to be listed. The second EXEC card 
will produce a list of all parameter codes whose names contain the term 
'TEMPERATURE'. This term may appear anywhere within the name field for the 
selected parameters. The third EXEC card will produce a one-item table for 
parameter code 00950 [DISSOLVED FLOURIDE (F MGIL)]. The format of the tables 
produced by the LPARM procedure is identical to the parameter code listings 
shown on the following pages. It is expected that the number of modifications 
to Appendix D may be quite high, and therefore it is recommended that WATSTORE 
users periodically update the parameter list through the use of the LPARM 
procedure. 
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APFENO!X 0 - WATSTORE PAWA~ETER CODES 

f~F FOLLOWtNA FIVE-CIGTT PARA~ETEG COnFS ARE USFO TO UNIYUELY 
IDE~TIFY TtiE TYPES nF DATA THAT ARE STORED JN THE ~ATSTORE FILES. 

SJGNIFIC~NT FIGURES 

COf-.STITUE'I\ITS 

TE..,PERATURF (DfG. C) OF" W/\TF~ 

EV.FORATTr~ TEMPERATURF (4~ J 1\ • PM! 0 E G • C l 

fVAFORATinN TEMPFR~TUPf C24 1~. PaN DfG. Cl 

WET Al:LF 1'f:~PfPA Tli Rf ( r'E G • () 

TFI''FERA TtH;F C DE:~ • () OF A Jf< 

L I Gt- T • I !'' C I D F" N T • SUN L T • R L\ C 1 1\ T I Q l'i INT. (C/S>JCM/ 1J) 

WII\iC \lf.LOCITY ( ~ fJH) 

WtNIC OII=OFCTTON <OFG~ F ES FJ;iW T~Gf i\'0~1Th) 

ACCLMLLATEO R~I~~ALL ( T" • l 

TCTAL F~APn~ATICN Cll'llCt--f.S PEl-' ~"'AY) 

HU~JOTTY, PtlPTTVF (PER(fl\i r) 

CO"-iTF'l\T5, !I' ACI=if.-Ftt. T 

11tSCHilPC:f, TN CUHIC: FEET PfO: <;I:.COI\!P 

GMH:: t-iFJGf-.T, I"J FfFT 

TU~PICTTY <JTL) 

TUREICTTY (I\ TU l 

C REPOf<T TO NEAR~ST 0.5 11E • Cf!\lJ\,RI\l)f. 

PA~AM-

ETEQ CCM• 
COOF '"lENT 

00010 c 

00012 c 

0001'3 c 

00014 c 

00020 r 

00U30 

00(13~ 

00 \; 36 

00045 

00050 

0005? 

00054 

OOObO 

000b5 

ouo7n I) 

00076 c 

0 
l(' 

< t '. 0 

.x 

.x 

.x 

. ~ 
• 'I( 

. )( 

.x 

----
.xx 

.xx 

• X 

.xx 

.xx 

.>CX 

-----
----

1.0 
TO 

<10 

x.x 

x.x 

x.x 

X • X 

x.x 

x.x 

x.x 

X 

x.xx 

x.xx 

x.x 

x.x 

x.x 

x.xx 

X 

X 

1 0 
TO 

<100 

xx.x 

xx.x 

xx.~ 

.xx.x 

xx.x 

)(}( 

XX 

XX 

xx.xx 

xx • .xx 

x.x.x 

XX 

XX 

xx.xx 

XX 

XX 

100 
TO 

<1000 

XXX 

XXX 

XXX 

l(XX.XX 

xxx.xx 

)(XX 

XXX 

XXX 

xxx.xx 

xxo 

xxo 

• 
79/01/30 

>= 
1000 

xxxx 

xxxx.xx 

xxxo 

xxxo 

xxxx.xx 

xxoo 

xxoo 

!1 REPCRT 1·1'1.0 TC "'EAkfSl 1 11-100 TU i\l!:AHI:.ST s; 101-500 TJ NI:.AR~ST lOJ 501•1000 TC NEARFST so; > 1000 TO NFAREST 100. 
I REP(JRT 1·'30 TC NFAQESl l Sl-100 T0 ~E~REST ~; 101-2~0 TO N(ARE~T 10& 2~1-SOO TO ~EARESl 20. 



~ PAf-E 0?. 79/01/30 
"0 AP 0 ~NDIX n- CC~fl~UEn- ~ATSTnRE F~RA~ET~R COOE5 
en 
~ SIGNIFICANT FTG~~ES p. 
~ 
>< 
t::l PA~A~- 0 1.0 1 0 100 

tl'ER COM- Tn TO Tn TO >= 
CO!\<)l TTtJFNTc;; CODf ME: NT < 1. 0 <10 <100 <1000 1000 

COLCR <FLATTNtM-COPflLT ! I _ NJT~: J 000/;iO I ----- X XX xxo XXOO 

(') X T C A T T (' N r~ F f) l: C T T (l "' P I) T f t\ T I t. L <'-'ILLT 'J I"ll TS) 0 0 WJO .x X XX XXX xxxx 
SPECIFIC cr~DLCTANCf <to~tCRClllt-'CSIC~ AT 25 () .. G. <":l 0009:, ---- X XX XX. X XXl<O 

DIS~OLVfO nxY~E~ (f)(), "'GIL 00300 .x x.x xx.x XXX xxxo 
PH ClJf\TT<;> 00400 .x x.x xx.x 

BtCflR8Cli\J\TF P"'C03), MG!L 00440 ---- X XX xxo xxxo 

TOTAL ~~F.LnAHL 1\lTRCGf.~ (N) Cloi\,IL> 00625 .xx x.x XX xxo xxoo 

TOT~L NITRITE PLUS 1\ITG~TE (f'' ) (M(ill_) 00630 .xx x.x XX xxo xxoo 
t::l 
I DISSOLVED P~QSPHATE ( P C 4 ) ' ~· G /l 006~0 0\ .xx x.x XX xxo xxoo 

TOTAL Pt-OSPI-'ORUS (P) ( ~~( IL> 0066S .xx x.x XX xxo xxoo 

TOTAL ORG~NIC C~RBOf\ ((') (Mf.lll 00680 .x x.x XX xxo xxoo 

ntSSOLVEn ()P~ANIC CflRBn~ (C) (~G/1.) 00~81 .x x.x XX xxo xxoo 

SUSFE"DEn nRGANIC CfiRBO~ <C> (~GIL> 0068') .x x.x XX xxo xxoo 

DISSOLVED CALCIU~ ((A)~ MG/L 00~15 .x x.x XX xxo xxoo 

0 J S S 0 L V E D ~ ,"' G f\ f. S lU rv (t-IGl• MG/L 00925 .x x.x XX xxo xxoo 

DISSOLVED SCOIU~ ( N~) ' I~ GIL 00~30 .x x.x X .X xxo xxoo 

DISSOLVED PCT~SSIU~ CK)t ~r;1L oo ~• 3c:; .x x.x XX Xli.O xxoo 

DIS50LVEn r~LCRIDE (CL), I"'GIL 00)40 .x x.x XX xxo xxoo 
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"0 APPF~: PIX f) - CCNTit\1JEn. - WATSTrlRE PARAMf.TFR CODES 
('D 
::s SJGNIFICANT FIGURES 0.. 
t-1• 
~ 

t::l PAf~AM- 0 1.0 10 100 
tTt:R CC~1- TO TO TO TO >= 

COti.CiTITUENrs CI)Df MENT <1.0 <10 <100 <1000 1000 

DIS50LVEO CiULFATE CS04>, MG/L 0094c; .x x.x X .X )()(0 xxoo 

DIS50LVEf) FLUORIDE (f), MG/l 00950 .x x.x XX xxo xxoo 

DISSOLVEO SILICA CCil02), MG/L (J0955 .x x.x )()( xxo xxoo 

DISSOLVED C~LORIOE CCL>, Tn~S PER DAY 70290 .xx x.xx xx.x XXX xxxo 

DISSOLVEn S~LFATE (504), TOII:S PER OA'f 70291 .xx x.xx l(.X.X XXX xxxo 

DISSOLVEn SOLIDS (I~ESIOlE AT 180 DEG. c>, ~-1 G/L 70~00 ---- )( XX xxx xxxo 

OISSOLVEn CiCLIDS C~LM CF COI\'ST ITUENTS), MC./L 70 301 ---- X XX XXX xxxo 

DISSOLVEn CiOLIDS <TCNS ·FFR CAY) 70302 .xx x.xx xx.x xx.x XXXO 
t::l 
I SUS•SEniMENT• SlfVF DIA~• %fiNER T~AN .062 M~ 7033) ---- X XX XXX xxxo ....... 

PHOSPt-!ORU~, TOTAL• CRTHC AS P ( tJG/L > 70';07 .xx x.x XX xx.o 

BATTERY vrLTAGE (VOLTS) 70'-JbQ .>< )(.X XX )()(0 xxoo 

WATER LEVF.L, IN FEET AFLO~ LA~D SURFACF OAfUM 72019 .xx x.xx xx.xx xxx.xx xxxx.xx 

FLEVATICN, IN FEET :"GVO 7~020 .xx x.xx xx.xx xxx.xx xxxx.xx 

CONTENTS, T~ CFS-OA'I'S 7202} .xx x.x XX XXX xxxo 

CONTENTS, I~ ~ILLIO~~ CF GALLCNS 72022 .x ')( XX XXX xxxo 

CONTENTS, II\ ~T.LLYOI\S OF CUBIC FffT 72023 .x X XX XXX xxxo 

CONTEI\TS, Tl\ THOUSlii\DS •CF ACf.IE-FEFT 72036 .xx ><.X XX XXX xxxo 

SUSFE~DED·SEDIMfNT CONCENTR~TTO~ (M~/L) 80154 ---- ')( )()( XXX xxxo 



~ PA(;E 04 79/01/30 

"'d ~rPENnrx D - CONTI~UEn - WbTSTORE PARA~ETF~ CODES 
(1) 
:::) SIGNIFICANT FIGURES 0.. ...,. 
>< 
t::::1 PARAM- 0 1.0 10 )00 

~TER CCM- TO TO Tn TO >= 
COI\ST tTUEI\iTc:; COOF MfNT < l • n <10 <100 <1000 1000 

SUSFE~DED-~EDIMENT CISC~A~GE (TCNS/OAYl 80155 .xx x.x X .X XXX xxxo 

SUSFEI\11EO-t;F.:D IMENT T I SO· ARGE • TCTAL PLUS RED H0156 • .xx x.x XX XXX xxxo 

SEDIMENT CONCFNTRATION. TOTAL c~~t./L > AO!Bo 
__ _._ 

X )(,)( XXX xxxo 

WATER CCNTFI\T OF S~C~ (lN •) 8102(, .X)t x.xx xx.xx xxx.xx 

TE'~PER~TI J ~E (Of G. C) CF SOIL 81027 .x x.x xx.x 

GRCUNO~ATER ~ITHDR~WALC~GPO> 8102~ .xx x.x .XX xxo 

SNOI!w TFJtiPE~ATURE CDEG (l tH02q .x x.x xx.x ---~ --·-
t::::1 DISSOLVEn ~ILICA (5(02)' TO": ~ PER OA Y 811.00 .xx x.xx xx.x XXX xxxo 
I 

(X) DISSOLVED CALCIUM (CAl, TONS PER naY 81201 .xx x.xx xx.x XXX xxxo 

DISSOLVED MAGI\ESIU~ C~G) ' TCN~ PE~ DAY 81202 .xx x.xx xx.x XXX xxxo 

DISSOLVED SCOIU~ CNA), 101\S PEA DAY Hl203 .xx )(.XX xx.x XXX xxxo 

DISSOLVED POTASSIU~ CK), TONS PER DAY 81204 .xx x.xx XJC.X XX.l!. xxxo 

DISSOLVE~ RIC-RBONAlE f.~COJ), TONS PER DAY 81205 .xx x.xx ·x>t.x XXX xxxo 
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Water-Quality File Parameter Codes 
(Formerly part of v. 3, chap. IV, sec. A) 

The codes presented in this section are the STORET EPA parameter codes used 
to identify data stored in the WATSTORE Water-Quality File. Additional codes 
may be obtained through written request to: 

Chief, Automatic Data Section, WRD 
U.S. Geological Survey 
437 National Center 
Reston, Virginia 22092 

Cataloged procedure QPARM is available to allow users to obtain updated copies 
of QW parameter codes in alphabetical and numerical order. The most current 
list of QW parameter codes is stored on disk and may be obtained by executing 
the f~llowing procedure: 

/lxxxxxxxx JOB(----) 
I*PROCLIB WRD.PROCLIB 
II EXEC QPARM 
II 

This procedure produces approximately 3000 lines of printout. 
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PARAMETER CODES FOR WATER DATA 

IN ALAPHABETICAL ORDER 

PHYSICAL PARAMETERS <OBSERVED> 

CODE PARAMETER 

01325 ALGAE, FLOATING MATS <SEVERITY) 

00032 CLOUD COVER <PERCENT> 

01345 DEBRIS¥ FLOATING <SEVERITY> 

01305 DETERGENT SUDS <SEVERITY> 

01340 FISHv DEAD <SEVERITY> 

01320 GARBAGE, FLOATING <SEVERITY> 

01310 GAS BUBBLES <SEVERITY> 

01355 ICE COVER, FLOATING OR SOLID <SEVERITY> 

00022 LENGTH OF EXPDSUF<E < [l,~ys > 

70971 LIGHTv ATTENUATION COEFFICIENT <ALPHA/M) 

00074 LIGHT Ti=~ANBMIBSION !1 1 f"iETEF~: p,-t.lTHL.ENGTH < PEI:~CENT) 

01330 ODOR, ATMOSPHERIC <SEVERITY> 

01300 OIL-GREASE <SEVERITY> 

0 :1.3 :3 ~) SEW f.l G E S 0 1... I D G , F F~ E ~> H v F I ... D f.l T I N G ( BE V E F~ I ·r "( > 

0:1. :~ :1. ~.) SI ... UDGE v FI ... D(.~ T I NG ( ~::;EtJE!=~ I TY) 

0:1.35:1. STREAMFLOW <SEVERITY> 

0:1. ~550 

VALUES FOR PARAMETER CODE 01351: C1=DRYv 2=LOWv 
3=NORMAL, 4=FLOODv 5=ABOVE NORMAL> 

TURBIDITY <SEVERITY> 

D··- :1. :1. 



CODE 

0004:1. 

PARi~METER 

VALUES FOR SEVERITY: 0-NONEv 1-MILD, 2-MODERATE, 
3-SERIOUS, 4-EXTREME 

WEATHER 

VALUES FOR PARAMETER CODE 00041: 

00 ···· CLOUDLESS 
01 - PARTLY CLOUDY 
02 ···· CLOUDY 
0~5 .... OVEHCABT 
10 - PRECIPITATION ~ITHIN SIGHT 
13 - UGLY, THREATENING SKY 
40 ···· FOG 
50 - Df~ I ZZL..E 
51 - SLIGHT DRIZZLEv INTERMITTENT 
52 - SLIGHT DRIZZLEv CONliNUOUS 
53 ·"· MODEI~ATE DRIZZLE, INTEJ;~MITTENT 

~:;4 ···· MODERATE DH I ZZLE, CDNT I NUOUS 
55 - THICK DRIZZLE, INTERMITTENT 
56 -· TH I C~: Dl;: I ZZI...E v CONTI NUDUS 
57 - DRIZZLE AND FOG 
58 - SLIGHT OR MODERATE DRIZZLE AND RAIN 
59 - THICK DRIZZLE AND RAIN 
1.>0 .... F~A IN 
61 - SLIGHT RAINv INTERMITTENT 
62 - SLIGHT RAINv CONTINUOUS 
63 - MODERATE RAIN, INTERMITTENT 
64 .... MODEf:~ATE J;:A IN, CONTINUOUS 
65 - HEAVY RAIN, INTERMITTENT 
66 - HEAVY RAIN,.. CONTI Nl.:JOtJ~::: 
67 - RAIN AND FOG 
68 - SLIGHT OR MODERATE MIXED RAIN AND SNOW 
69 - HEAVY MIXED RAIN AND SNOW 
70 - SNOW OR SLEET 
71 - SLIGHT SNOW IN FLAKES, INTERMITTENT 
72 - SLIGHT SNOW IN FLAKESv CONTINUOUS 
73 - MODERATE SNOW IN FLAKES,.. INTERMITTENT 
74 - MODERATE SNOW IN FLAKES, CONTINUOUS 
75 - HEAVY SNOW IN FLAKES, INTERMITTENT 
76 - HEAVY SNOW IN FLAKESv CONTINUOUS 
77 - SNOW AND FOG 
78 - GRANULAR SNOW <FROZEN DRIZZLE) 
79 .... ICE CRYSTALS 
80 -· SHOWEr~< S > 

It .. ··12 

• 

• 
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CODE 

00042 

"72027 

72028 

00025 

70969 

00080 

0008:1. 

00009 

00001 

00002 

00003 

• 

PARAMETER 

VALUES FOR PARAMETER CODE 00041 - CONTINUED: 

81 - SLIGHT OR MOf~RATE RAIN SHOWER<S> 
82 - HEAVY RAIN SHOWERCS> 
83 - SLIGHT OR MODERATE SNOW SHOWER<S> 
84 - HEAVY SNOW SHOWER(S) 
85 - SLIGHT OR MODERATE RAIN AND SNOW SHOWERCS> 
86 ·-· l·iEAVY I~ A IN AND SNOW SHOl4EJ~ <f)) 
87 - GRANULAR SNOW SHOWERCS> 
88 - SLIGHT OR MODERATE HAIL OR RAIN AND HAIL SHOWER<S> 
89 - HEAVY HAIL OR RAIN AND HAIL SHOWERCS) 
90 - THUNDERSTORM 
93 - SLIGHT THUNDERSTORM WITH RAIN OR SNOW 
94 - SLIGHT THUNDERSTORM WITH HAIL 
95- MDDEF~ATE THUNDERSTDI~M WITH ~~~liN OF~: ~3NOtA.I 
96 - MODEI~ATE THUNDERSTOI~M WITH Ht~I L. 
97 - HEAVY THUNDERSTORM WITH RAIN OR SNOW 
99 - HEAVY THUNDERSTORM WITH HAIL 

PHYSICAL PARAMETERS <MEASURED> 

ALTITUDE ABOVE MEAN SEA LEVEL <TEST> 

AZIMUTH FROM OUTLET <DEGREES> 

AZIMUTH FROM SOUTHERNMOST POINT <DEGREES> 

BAROMETRIC PRESSURE tMM OF HG> 

BATTERY VOLTAGE <VOLTS) 

COLOR <PLATINUM COBALT UNITS> 

COLOR~ TOTAL <PLATINUM - COBALT U~ITS> 

CROSS-SECTION LOCATION~ FEET FROM LEFT BANK 
LOOKING DOWNSTREAM 

CROSS-SECTION LOCATION~ FEET FROM RIGHT BANK 
LOOKING UPSTREAM 

CROSS-SECTION LOCATION~ PERCENT FROM RIGHT BANK 
LOOKING UPSTREAM 

CROSS-SECTION LOCATION, 
VERTICAL <FEET FROM SURFACE) 

It···· :I.:~ 



CODE 

00005 

7:1. B20 

'720:1. 9 

00003 

7200:1. 

"7 2 0~.~~:) 

00064 

'7200B 

'720 :1.6 

'72003 

'720 :1. ~5 

72002 

0006:1. 

0006() 

* 99998 

"72029 

81024 

B:J.02~j 

"72020 

X 90000 

CROSS-SECTION LOCATION~ 
VERTICAL <PERCENT OF TOTAL DEPTH) 

DENSITY <GM/ML AT 20 DEG C) 

DEPTH BEI ... Ol-\1 LAND SUF~:Ff.~CE < WA"'f"FI:~ I...EVEL.) <FEET) 

DEPTH OF COLLECTION <FEET> 

DEPTH OF HOLE~ TOTAL <FEET> 

DEPTH OF RESERVOIR <FEET> 

DEPTH OF STI:~EAM, ME,~N <FEET) 

DEPTH OF WELLv TOTAL <FEET> 

DEPTH TO BOTTOM OF SAMPLE INTERVAL <FEET BELOW LSD> 

DEPTH TO BOTTOM OF WATER-BEARING ZONE SAMPLED <FEET) 

DEPTH TD TOP OF SAMPLE I NTEF~:Vf.ll... (FEET BEI...O~J l ... f:>D) 

DEPTH TO TOP OF WATER-BEARING ZONE SAMPLED <FEET> 

DISCHARGEv INSTANTANEOUS STREAM <CUBIC FEET PER SECOND> 

DISCHARGEv STREAM <CUBIC FEET PER SECOND> 

DISCHARGE~ STREAM <MILLIONS OF GALLONS PER DAY) (00060> 

DISTANCE FROM OUTLET OR SOUTHERNMOST POINT <FEET> 

DRAINAGE AREA <SQUARE MILES> 

DRAINAGE AREAv CONTRIBUTING <SQUARE MILES> 

ELEVATION <FEET NGYD> 

ELEVATION <INCHES> 

X - TEMPORARY CODE TO BE USED WITH THE DAILY VALUES FILE ONLY~ 

* -- CODE TO BE USED AS INPUT TO THE Df.tiLY VAI ... UES FILE DNI...Y. THE 
INPUT DATA WILL. BE CONVERTED TO THE PROPER UNITS AND STORED 
WITH THE CODE SHOWN IN PARENTHESES. 
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CODE 

* 99995 

72000 

00050 

50050 

00056 

00058 

00059 

00065 

00052 

00085 

00086 

00090 

00400 

85560 

85559 

72004 

00045 

00062 

00054 

72021 

PARAMETER 

ELEVATION IN HUNDREDTHS OF FEET <NO DECIMAL> (72020> 

ELEVATION OF LAND SURFACE DATUM <LSD> <FEET NGVD> 

EVAPORATION, TOTAL CINCHES PER DAY) 

FLOW IN CONDUIT OR THROUGH A TREATMENT PLANT <MGD) 

FLOW RATE <YIELD OF WELL) <GALLONS PER DAY) 

FLOW RATE <YIELD OF WELL) <GALLONS PER MINUTE> 

FLOW RATE, INSTANTANEOUS <YIELD OF WELL AT TIME OF 
SAMPLE> <GALLONS PER MINUTE> 

GAGE HEIGHT <FEET ABOVE DATUM> 

HUMIDITY, RELATIVE <PERCENT) 

ODOR <THRESHOLD NUMBER AT ROOM TEMPERATURE> 

ODOR <THRESHOLD NUMBER AT 60 DEG C) 

OXIDATION REDUCTION POTENTIAL <MILLIVOLTS> 

PH <STANDARD UNITS> 

PRESSURE, HIGH SATURATION <POUNDS PER SQUARE INCH) 

PRESSURE, LOW SATURATION <POUNDS PER SQUARE INCH> 

PUMP OR FLOW PERIOD PRIOR TO SAMPLING <MIN> 

RAINFALL, ACCUMULATED CINCHES> 

RESERVOIR ELEVATIONv WATER SURFACE <FEET ABOVE DATUM> 

RESERVOIR STORAGE CAC-FT> 

RESERVOIR STORAGE <CFS DAYS> 

* - CODE TO BE USED AS INPUT TO THE DAILY VALUES FILE ONLY. THE 
INPUT DATA WILL BE CONVERTED TO THE PROPER UNITS AND STORED 
WITH THE CODE SHOWN IN PARENTHESES. 
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CODE PAf\AMETER 

72023 RESERVOIR STORAGE <MILLIONS OF CUBIC FEET> 

72022 RESERVOIR STORAGE <MILLIONS OF GALLONS> 

* 9<;>994 RESERVOIR STORAGE <THOUSANDS OF AC-FT> C00054) 

720l.O RESISTIVITY <OHM-METERS> 

?201.4 RESISTIVITY, TEMPERATURE <DEG. C> 

:·5200:1. SAMPLE SIZE <GALLONS> 

32002 SAMPLE SIZE CMILLILITRES> 

00098 SAMPLING DEPTH <METERS> 

8l.029 SNOW TEMPERATURE <DEG C) 

74207 SOIL MOISTURE <PERCENT OF TOTAL VOLUME> 

465:LI.> SOLAR RADIATION, NET - LANGLEYS CCAL/CM2/MIN> 

0009~; SPECIFIC CONDUCTANCE <MICROMHOS PER CM AT 25 DEG C) 

7201.3 SPECIFIC Gf\AVITY 

720:1.2 SPECIFIC GRAVITY, TEMPERATURE <DEG. C> 

80110 SPECIFIC GRAVITY, WATER, UNITY AT 4 DEG. C 

00065 STAGE <FEET ABOVE DATUM> 

000f.>0 STREAMFLOW <CUBIC FEET PER SECOND> 

0001.>1 STF~EAMFLOW, INSTANTANEDU~:) (CUBIC FEfT PEh: SECOND) 

* 99998 STREAMFLOW <MILLIONS OF GALLONS PER DAY> (00060) 

000~)5 STREAM VELOCITY (FEET PER SECOND> 

* - CODE TO BE USED AS INPUT TO THE DAILY VALUES FILE ONLY. THE 
INPUT DATA Wir ... l... BE CONVEI:~TED TO THE PI:\~ OPEl:~ UNITS P1ND STOI:~ED 

WITH THE CODE SHOWN IN PARENTHESES. 
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CODE PAI~AMETEF~ 

00004 STREAM WIDTH <FEET> 

00053 SURFACE AREA <ACRES> 

00049 SURFACE AREA (SQUARE MILES> 

00020 TEMPERATUREv AIR <DEG. C) 

* 00021 TEMF'Ef~ATUF~E v r.. :l:f-': < DEG. F) < 0002-0 > 

00013 TEMPERATUREv EVAPORATIONv 24 INCH PAN CDEG. C> 

00012 TEMPERATURE, EVAPORATION, 48 INCH PAN CDEG. C> 

85558 TEMPERATURE, HIGH SATURATION <DEG. C> 

8555"7 TEMPERATURE, LOW SATURATION <DEG. C> 

72014 TEMPERATURE, RESISTIVITY <DEG. C) 

8l.027 TEMPERATURE, SOIL <DEG. C> 

7201.2 TEMPERATURE, SPECIFIC GRAVITY <DEG. C) 

00010 TEMPERATURE, WATER <DEG. C) 

* 00011 TEMPERATURE, WATER <DEG. F> (00010) 

X 90006 TEMPERATURE, WATER, INFLOW <DEG. C> 

00014 TEMPERATURE, WET BULB <DEG. C) 

00067 TIDE STAGE CODE 

00077 TRANSPARENCY, SECCHI DISK <INCHES> 

00078 TRANSPARENCY, SECCHI DISK <METERS> 

X - TEMPORARY CODE TO BE USED WITH THE DAILY VALUES FILE ONLY. 

* - CODE TO BE USED AS INPUT TO THE DAILY VALUES FILE ONLY. THE 
INPUT DATA WILL BE CONVERTED TO THE PROPER UNITS AND STORED 
WITH THE CODE SHOWN IN PAf~ENTHESES. 
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CODE 

00070 

00075 

00076 

00055 

81026 

72019 

00004 

00036 

00035 

81028 

72050 

72051 

00056 

00058 

00059 

00437 

00436 

00435 

70508 

71825 

PARAMETER 

TURBIDITY CJTU> 

TURBIDITY, HELLIGE CMG/L AS SILICON DIOXIDE> 

TURBIDITY CNTU> 

VELOCITY, STREAM <FEET PER SECOND> 

WATER CONTENT OF SNOW <INCHES> 

WATER LEVEL <DEPTH BELOW LAND SURFACE> <FEET> 

WIDTH, STREAM <FT> 

WIND DIRECTION IN DEGREES FROM TRUE NORTH <CLOCKWISE> 

WIND VELOCITY <MILES PER HOUR> 

WITHDRAWAL OF GROUND WATER <MILLIONS OF GALLONS/DAY> 

WITHDRAWAL OF GROUND WATER 
<MILLIONS OF GALLONS PER MONTH> 

WITHDRAWAL OF GROUND WATER 
<MILLIONS OF GALLONS PER YEAR> 

YIELD OF WELL <FLOW RATE> <GALLONS PER DAY> 

YIELD OF WELL <FLOW RATE> <GALLONS PER MINUTE> 

YIELD OF WELL AT TIME OF SAMPLE <INSTANTANEOUS FLOW 
RATE> <GALLONS PER MINUTE> 

GENERAL INORGANIC PARAMETERS 

ACIDITY, C02 CPHENOLPTHALEIN> CMG/L AS CAC03) 

ACIDITY, MINERAL <METHYL ORANGE><MG/L AS CAC03) 

ACIDITY, TOTAL CMG/L AS CAC03) 

ACIDITY, TOTAL, HEATED CMG/L AS CAC03) 

ACIDITY, TOTAL, HEATED CMG/L AS H> 

D-18 
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CODE 

85540 

00410 

00430 

01106 

01107 

01105 

01108 

01095 

01096 

01097 

01098 

01000 

00997 

01001 

01002 

01003 

01005 

01006 

01007 

01008 

01010 

01011 

01012 

PARAMETER 

AIR, VOLUME PERCENT OF ~ ISSOLVED GASES 

ALKALINITY CMG/L AS CAq~3) 

ALKALINITY, CARBONATE ~HG/L AS CAC03) 

ALUMINUMv DISSOLVED CUGAL AS AL> 

ALUMINUM, SUSPENDED RECOVERABLE <UG/L AS AL) 

ALUMINUM, TOTAL CUG/L AS AL> 

ALUMINUM, TOTAL IN BOTT M MATERIAL CUG/G AS AL> 

ANTIMONYv DISSOLVED CUG L AS SB> 

ANTIMONY, SUSPENDED TOT L CUG/L AS SB> 
I 

ANTIMONY, TOTAL CUG/L A. SB> 

ANTIMONY, TOTAL IN BOTTllM MATERIAL <UG/G AS SB) 

ARSENIC, DISSOLVED CUG~L AS AS> 

ARSENIC, INORGANIC, TOT·L <UG/L AS AS>CNOT FOR WRD USE> 

ARSENIC, SUSPENDED TOTA. <UG/L AS AS> 

ARSENIC, TOTAL CUG/L AS AS> 

ARSENIC, TOTAL IN BOTTO~ MATERIAL <UG/G AS AS> 

BARIUM, DISSOLVED CUG/~ AS BA> 

BARIUMv SUSPENDED RECO~ ~~RABLE <UG/L AS BA> 

BARIUM, TOTAL CUG/L AS 3A) 

BARIUMv TOTAL IN BOTTOM MATERIAL CUG/G AS BA> 

BERYLLIUM, DISSOLVED (~3/L AS BE> 

BERYLLIUMv SUSPENDED RE~OVERABLE CUG/L AS BE> 

BERYLLIUM, TOTAL <UG/L S BE> 

D-!9 



CODE PARAMETER 

01013 BERYLLIUM, TOTAL IN BOTTOM MATERIAL <UG/G AS BE> 

81205 BICARBONATE <TONS/DAY> 

00440 BICARBONATE ION <MG/L AS HC03) 

00349 BIOCHEMICAL OXYGEN DEMAND <MG/Lv 30 DAY-20 DEG C> 

01015 BISMUTHv DISSOLVED CUG/L AS BI> 

01016 BISMUTHv SUSPENDED TOTAL <UG/L AS BI> 

01017 BISMUTHv TOTAL CUG/L AS BI> 

01020 BORON, DISSOLVED CUG/L AS B> 

01021 BORON, SUSPENDED RECOVERABLE <UG/L AS B> 

01022 BORONv TOTAL CUG/L AS B) 

01023 BORON, TOTAL IN BOTTOM MATERIAL <UG/G AS B> 

71870 

01025 

01026 

01027 

01028 

00915 

00910 

81201 

00917 

00916 

00405 

00693 

BROMIDE, DISSOLVED <MG/L AS BR> 

CADMIUM, DISSOLVED CUG/L AS CD) 

CADMIUMv SUSPENDED RECOVERABLE <UG/L AS CD) 

CADMIUMv TOTAL CUG/L AS CD) 

CADMIUMv TOTAL IN BOTTOM MATERIAL <UG/G AS CD> 

CALCIUMv DISSOLVED CMG/L AS CA> 

CALCIUM, DISSOLVED CMG/L AS CAC03) 

CALCIUM, DISSOLVED <TONS/DAY> 

CALCIUM, RECOVERABLE FROM BOTTOM MATERIALv DRY WT 
<MG/KG AS CA> 

CALCIUMv TOTAL CMG/L AS CA> 

CARBON DIOXIDE, DISSOLVED <MG/L 

CARBON, INORGANIC PLUS ORGANIC, 
BOTTOM MATERIAL CG/KG) 

D-20 

AS C02) 

• 

• 



• 

• 

• 

CODE 

00682 

00694 

00686 

00691 

00688 

00685 

00690 

00445 

01115 

01116 

01117 

50066 

00940 

70290 

50064 

50060 

01030 

01032 

01031 

01034 

01029 

01035 

01036 

PARAMETER 

CARBON, INORGANIC PLUS ORGANIC, DISSOLVED CMG/L AS C> 

CARBON, INORGANIC PLUS ORGANIC, SUSPENDED <MG/L AS C> 

CARBON, INORGANIC, BOTTOM MATERIAL CG/KG> 

CARBON, INORGANIC, DISSOLVED <MG/l AS C> 

CARBON, INORGANIC, SUSPENDED TOTAL <MG/L AS C) 

CARBON, INORGANIC, TOTAL CMG/l AS C> 

CARBON, TOTAL <MG/l AS C> 

CARBONATE ION <MG/L AS C03) 

CESIUM, DISSOLVED <UG/l AS CS) 

CESIUM, SUSPENDED TOTAL <UG/L AS CS) 

CESIUM, TOTAL CUG/l AS CS) 

CHLORINE, COMBINED AVAILABLE CMG/L) 

CHLORIDE, DISSOLVED CMG/L AS CL) 

CHLORIDE, DISSOLVED ~TONS/DAY> 

CHLORINE, FREE AVAILABLE CMG/L) 

CHLORINE, TOTAL RESIDUAL CMG/L) 

CHROMIUM, DISSOLVED CUG/L AS CR> 

CHROMIUM, HEXAVALENT, DISSOLVED CUG/L AS CR> 

CHROMIUM, SUSPENDED RECOVERABLE <UG/L AS CR> 

CHROMIUM, TOTAL CUG/L AS CR> 

CHROMIUM, TOTAL IN BOTTOM MATERIAL CUG/G AS CR> 

COBALT, DISSOLVED CUG/L AS CO> 

COBALT, SUSPENDED RECOVERABLE <UG/l AS CO) 
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CODE 

01037 

01038 

01040 

01041 

01042 

01043 

00723 

00720 

00721 

00325 

00300 

00301 

70301 

70303 

70302 

00950 

00951 

01120 

01121 

01122 

85542 

85543 

85544 

PARAMETER 

COBALT, TOTAL CUG/L AS CO> 

COBALT~ TOTAL IN BOTTOM MATERIAL CUG/G AS CO> 

COPPER~ DISSOLVED CUG/L AS CU) 

COPPER, SUSPENDED RECOVERABLE <UG/L AS CU) 

COPPER, TOTAL <UG/L AS CU> 

COPPER, TOTAL IN BOTTOM MATERIAL CUG/G AS CU> 

CYANIDE, DISSOLVED CMG/L AS CN> 

CYANIDE, TOTAL CMG/L AS CN> 

CYANIDE, TOTAL IN BOTTOM MATERIAL, DRY WT CUG/G AS CN> 

DEOXYGENATION CONSTANT Kl TO BASE E <PER DAY> 

DISSOLVED OXYGEN <MG/L) 

DISSOLVED OXYGEN <PERCENT OF SATURATION> 

DISSOLVED SOLIDS <SUM OF CONSTITUENTS> 

DISSOLVED SOLIDS <TONS PER ACRE-FOOT> 

DISSOLVED SOLIDS <TONS PER DAY> 

FLUORIDE, DISSOLVED CMG/L AS F> 

FLUORIDE, TOTAL <MG/L AS F> 

GALLIUM, DISSOLVED <UG/L AS GA> 

GALLIUM, SUSPENDED TOTAL <UG/L AS GA> 

GALLIUM, TOTAL CUG/L AS GA) 

GAS, ARGON, VOLUME PERCENT OF DISSOLVED GASES 

GAS, BUTANE, VOLUME PERCENT OF DISSOLVED GASES 

GAS, CARBON DIOXIDE, VOLUME PERCENT OF DISSOLVED GASES 

D-22 
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CODE PARAMETEF~ 

85545 GAS, ETHANE, VOLUME PERCENT OF DISSOLVED GASES 

85546 GAS, HYDROGEN, VOLUME PERCENT OF DISSOLVED GASES 

85541 GAS, INERT, VOLUME PERCENT OF DISSOLVED GASES 

85547 GAS, METHANE, VOLUME PERCENT OF DISSOLVED GASES 

85548 GAS, NITROGEN AND CA~(BON MONOXIDE, 
VOLUME PEF~CENT OF DISSOLVED GASES 

85549 GAS, OCTANE, VOLUME PEF~CENT OF DISSOLVED GASES 

85550 GAS, OXYGEN, VOLUME PEF~CENT OF D I SSOI ... VED GASES 

85551 GAS, PENTANE, VOLUME PERCENT OF D I SSOL ~'ED GASES 

85552 GAS, PROPANE, VOLUME PEJ~CENT OF DISSOLVED GASES 

• 85555 

01125 

GAS-WATER RATIO <CUBIC FEET PER BARREL) 

GERMANIUM, DISSOLVED <UG/L AS GE> 

01126 GERMANIUM, SUSPENDED TOTAL <UG/L AS GE) 

01127 GERMANIUM, TOTAL <UG/L AS GE> 

00902 HARDNESS, NONCARBONATE <MG/L AS CAC03> 

00900 HARDNESS, TOTAL <MG/L AS CAC03) 

71875 HYDROGEN SULFIDE <MG/L AS H2S> 

71830 HYDROXIDE ION <MG/L AS OH> 

00302 IMMEDIATE OXYGEN DEMAND <MG/L) 

71865 IODIDE, DIBSOI ... VED <MG/L ~~S I) 

71885 IRON <UG/L AS FE> 

01046 IRON, DISSOLVED <UG/L AS FE> 

01048 IRON, DISSOLVED FERRIC AND FERROUS <UG/L) 

01047 IRON, FERROUS <UG/L AS FE> 
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CODE 

01044 

74010 

01045 

01170 

0:1.049 

0:1.050 

0:1.051 

O:I.O~i2 

0:1.:1.:30 

01:1.3:3 

0:1.:1.3:1. 

0:1. :1.~52 

00496 

00925 

B1202 

00926 

()()924 

00927 

7:1.88:3 

0:1.054 

Ol.05~5 

PARAMETER 

IRON, SUSPENDED RECOVERABLE <UG/L AS FE> 

IRON, TOTAL <MG/L AS FE> <NOT FOR WRD USE) 

IRON, TOTAL <UG/L AS FE> 

IRON, TOTAL IN BOTTOM MATERIAL <U13/G AS FE> 

LEAD, DISSOLVED {UG/L AS PB> 

LEAD, SUSPENDED RECOVERABLE <UG/L AS PB> 

LEAD, TOTAL <UG/L AS PB> 

LEAD, TOTAL IN BOTTOM MATERIAL CUG/G AS PB> 

LITHIUM, DISSOLVED <UG/L AS LI) 

LITHIUM, RECOVERABLE FROM BOTTOM MATERIAL, 
DRY WEIGHT <UG/G AS LI) 

LITHIUM, SUSPENDED RECOVERABLE <UG/L AS LI> 

LITHIUM, TOTAL CUG/L AS LI) 

LOSS ON IGNITIONv BOTTOM MATERIAL <MG/KG> 

MAGNESIUM, DISSOLVED <MG/L AS MG) 

MAGNESIUM, DISSOLVED <TONS/DAY> 

MAGNESIUM, SUSPENDED TOTAL <MG/L AS MG> 

MAGNESIUM, RECOVERABLE FROM BOTTOM MATERIALv DRY WT 
<MG/KG AS MG) 

MAGNESIUM, TOTAL <MG/L AS MG> 

MANGANESE <UG/L AS MN> 

MANGANESE, DISSOLVED <UG/L AS MN> 

MANGANESE, SUSPENDED RECOVERABLE CUG/L AS MN> 

• 

• 

MANGANESE, TOTAL ( UG./L.. t-18 MN) • 
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CODE 

01053 

71890 

71895 

71900 

71921 

01060 

01061 

01062 

01063 

01065 

01066 

01067 

01068 

00639 

00608 

71846 

00610 

71845 

00611 

00636 

00635 

00623 

PARAMETER 

MANGANESE, TOTAL IN BOTTOM MATERIAL <UG/G AS MN> 

MERCURY, DISSOLVED CUG/L AS HG) 

MERCURY, SUSPENDED RECOVERABLE CUG/L AS HG> 

MERCURY, TOTAL <UG/L AS HG> 

MERCURY, TOTAL IN BOTTOM MATERIAL <UG/G AS HG> 

MOLYBDENUM, DISSOLVED CUG/L AS MO> 

MOLYBDENUM, SUSPENDED RECOVERABLE <UG/L AS MO> 

MOLYBDENUM, TOTAL <UG/L AS MO> 

MOLYBDENUM, TOTAL IN BOTTOM MATERIAL <UG/G AS MO> 

NICKEL, DISSOLVED CUG/L AS NI> 

NICKEL, SUSPENDED RECOVERABLE <UG/L AS NI> 

NICKEL, TOTAL CUG/L AS NI> 

NICKEL, TOTAL IN BOTTOM MATERIAL <UG/G AS NI> 

NITROGEN, ALBUMINOlD <MG/L AS N> 

NITROGEN, AMMONIA, DISSOLVED <MG/l AS N> 

NITROGEN, AMMONIA, DISSOLVED CMG/L AS NH4) 

NITROGEN, AMMONIA, TOTAL CMG/L AS N> 

NITROGEN, AMMONIA, TOTAL CMG/L AS NH4> 

NITROGEN, AMMONIA, TOTAL IN BOTTOM MATERIAL, 
DRY WT <MG/KG AS N> 

NITROGEN, AMMONIA + ORGANIC, DISSOLVED, 
ONE DETERMINATION <MG/L AS N> 

NITROGEN, AMMONIA t ORGANIC, TOTAL, 
ONE DETERMINATION <MG/L AS N) 

NITROGEN, AMMONIA PLUS ORGANIC, DISSOLVED <MG/L AS N> 
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CODE PARAMETER 

00624 NITROGEN, AMMONIA PLUS ORGANIC, SUSPENDED TOT,~I... <MG/L.. AS N> 

0062~i NITROGEN, AMMONIA PLUS ORGANIC, TOTAL <MG/L AS N> 

00626 NITROGEN, AMMONIA PLUS OF~GANIC, 
TOTAL IN BOTTOM MATEr;: I AL, Df~Y WT <MG/KG AS N> 

00602 NITROGEN" DISSOLVED <MG/L AS N) 

00618 NITROGEN, NITI:~ATE, DISSOLVED <MG/L. AS N> 

7j.851 N I Tri:DGEN, NITRATE, DISSOLVED <MG/1... AS N03) 

00620 NITROGEN, NITRATEv TOTAL <MG/1... AS N) 

7l850 NITROGEN, NITRATE, TOTAL <MG/1... AC' .,') N03) 

0062j, NITR.OGENv NITI~ATE, TOTAL IN BOTTOM MATEF~IAL 

<MG/KG AS N> 

00613 NITROGEN, NITRITE, DISSOLVED <MG/L AS N> • 
71856 NITROGEN, NITRITE, DISSOLVED <MG/l.. AS N02) 

00615 NITROGEN, NITRITE, TOTAL <MG/L AS N> 

71855 NITROGEN, NIT~(ITE, TOTAL <MG/L AS N02) 

006l6 NITROGEN, NITRITE, TOTAL IN BOTTOM MATERIAL 
<MG/KG AS N> 

00631 NITROGEN, NITRITE PLUS NITRATE, DISSOLVED <MG/L AS N> 

006~30 NITROGEN" NITF~ITE PLUS NITRATE, TOTAL. <MG/L. AS N> 

00633 NITROGEN, NITRITE PLUS NITRATE, 
TOTAL IN BOTTOM MATERIAL,.. DF~Y WT <MG/KG AS N> 

00607 NITROGEN, ORGANIC, DISSOLVED <MG/L AS N> 

00605 NITROGEN, ORGANIC, TOTAL <MG/L AS N> 

00600 NITROGEN, TOTAL <MG/L AS N> 

71887 NITROGEN, TOTAL <MG/L AS N03) 

[1·-26 



CODE 

00603 

71835 

71840 

00310 

00320 

00335 

00340 

00339 

00660 

00650 

00653 

00666 

71888 

00677 

00678 

00672 

00669 

00673 

00670 

70507 

00671 

00665 

71886 

PARAMETER 

NITROGEN, TOTAL IN BOTTOM MATERIAL <MG/KG AS N> 

OXYGEN CONSUMED - FILTERED <MG/L) 

OXYGEN CONSUMED - UNFILTERED <MG/L) 

OXYGEN DEMAND, BIOCHEMICAL 5-DAY AT 20 DEG C <MG/L) 

OXYGEN DEMAND, BIOCHEMICAL ULTIMATE CARBONACEOUS <MG/L) 

OXYGEN DEMAND, CHEMICAL, 0.025N DICHROMATE CMG/L) 

OXYGEN DEMAND, CHEMICAL, 0.25N DICHROMATE <MG/L) 

OXYGEN DEMAND, CHEMICAL, TOTAL IN BOTTOM MATERIAL, 
DRY WT CMG/KG> 

PHOSPHATE, ORTHO, DISSOLVED <MG/L AS P04) 

PHOSPHATE, TOTAL CMG/L AS P04) 

PHOSPHATE, TOTAL SOLUBLE CMG/L AS P04) 

PHOSPHORUS, DISSOLVED CMG/L AS p) 

PHOSPHORUS, DISSOLVED CMG/L AS P04) 

PHOSPHORUS, HYDROLYZABLE PLUS ORTHO, DISSOLVED CMG/L 

PHOSPHORUS, HYDROLYZABLE PLUS ORTHO, TOTAL <MG/L AS 

PHOSPHORUS, HYDROLYZABLE, DISSOLVED <MG/L AS P> 

PHOSPHORUS, HYDROLYZABLE, TOTAL CMG/L AS P> 

PHOSPHORUS, ORGANIC, DISSOLVED <MG/L AS P) 

PHOSPHORUS, ORGANIC, TOTAL CMG/L AS P) 

PHOSPHORUS, ORTHOPHOSPHATE, TOTAL <MG/l AS P> 

PHOSPHORUS, ORTHOPHOSPHATE, DISSOLVED <MG/L AS P> 

PHOSPHORUS, TOTAL CMG/L AS P> 

PHOSPHORUS, TOTAL CMG/L AS P04) 
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CODE 

00668 

00935 

81204 

00938 

00937 

00330 

7:1.8-60 

00548 

00500 

00520 

00535 

01135 

01136 

0:1.137 

00480 

01145 

01146 

01147 

0:1.148 

50086 

00955 

PARAMETER 

PHOSPHORUS, TOTAL IN BOTTOM MATERIAL, 
DRY WT <MG/KG AS P> 

POTASSIUMF DISSOLVED CMG/L AS K> 

POTASSIUM, DISSOLVED <TONS/DAY> 

POTASSIUM, RECOVERABLE FROM BOTTOM MATERIAL, DRY WT 
CMG/KG AS K> 

POTASSIUM, TOTAL <MG/L AS K> 

REOXYGENATION CONSTANT K2 TO BASE E <PER DAY> 

RESIDUAL SODIUM CARBONATE 

RESIDUE, FIXED NONSETTLEABLE <MG/L) 
CLOSS ON IGNITION ASH> 

RESIDUE, SETTLEABLE <ML/L) 

RESIDUE, TOTAL <MG/L AT 105 DEG. C) 

RESIDUE, VOLATILE FILTRABLE CMG/L) 

RES I DUE , VOL AT I L E N 0 N F I L T RA B 1 ... E < M GIL. ) 

RUBIDIUM, DISSOLVED CUG/L AS .RB> 

RUBIDIUM, SUSPENDED TOTAL <UG/L AS RB> 

RUBIDIUM, TOTAL CUG/L AS RB> 

SALINITY <PARTS PER THOUSAND> 

SELENIUM, DISSOLVED <UG/L AS SE> 

SELENIUM, SUSPENDED TOTAL CUG/L AS SE> 

SELENIUMv TOTAL. CUG/L. AS SE> 

SELENIUM, TOTAL. IN BOTTOM MATERIAL <UG/G AS SE> 

SETTLEABLE MATTER <ML./L./HR> 

SILICA, DISSOLVED <MG/L AS SI02) 
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CODE 

81200 

01075 

01076 

01077 

01078 

00931 

00930 

81203 

00932 

00933 

00934 

00929 

00525 

00540 

00510 

70299 

00515 

70300 

00530 

00500 

70299 

PARAMETER 

SILICA, DISSOLVED <TONS/DAY> 

SILVER, DISSOLVED <UG/L AS AG> 

SILVER, SUSPENDED RECOVERABLE <UG/L AS AG) 

SILVER, TOTAL <UG/L AS AG) 

SILVER, TOTAL IN BOTTOM MATERIAL <UG/G AS AG> 

SODIUM ADSORPTION RATIO 

SODIUM, DISSOLVED <MG/L AS NA> 

SODIUM, DISSOLVED <TONS/DAY) 

SODIUM, PERCENT 

SODIUM PLUS POTASSIUM, DISSOLVED CMG/L AS NA> 

SODIUM, RECOVERABLE FROM BOTTOM MATERIAL, DRY WT 
<MG/KG AS NA> 

SODIUM, TOTAL <MG/L AS NA> 

SOLIDS, NONVOLATILE ON IGNITION, DISSOLVED ~MG/L) 

SOLIDS, NONVOLATILE ON IGNITION, SUSPENDED <MG/L) 

SOLIDS, NONVOLATILE ON IGNITION, TOTAL CMG/L) 

SOLIDS, RESIDUE AT 110 DEG. c, SUSPENDED TOTAL <MG/L) 

SOLIDS, RESIDUE ON EVAPORATION AT 105 DEG C? 
DISSOLVED <MG/L) 

SOLIDS, RESIDUE ON EVAPORATION AT 180 DEG c, 
DISSOLVED <MG/L) 

SOLIDS, RESIDUE AT 105 DEG c, SUSPENDED <MG/L) 

SOLIDS, RESIDUE ON EVAPORATION AT 105 DEG c, 
TOTAL <MG/L) 

SOLIDS, SUSPENDED <MG/L AT 110 DEG. C) 
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CODE 

00549 

0:1.080 

01081 

0:1.082 

0108~3 

00945 

7029:1. 

00746 

00745 

00740 

00731 

00730 

01100 

01101 

01102 

01150 

01151 

0 :1.152 

0:1.153 

01085 

01086 

Ol.087 

01088 

PARAMETER 

SOLIDS, VOLATILE, NONSETTLEABLE <MG/L) 

STRONTIUM, DISSOLVED <UG/L AS SR> 

STRONTIUMv SUSPENDED RECOVERABLE <UG/L AS SR> 

STRONTIUM, TOTAL <UG/L AS SR> 

STRONTIUM, TOTAL IN BOTTOM MATERIAL <UG/G AS SR> 

SULFATE, DISSOLVED <MG/L AS S04) 

SULFATE, DISSOLVED <TONS/DAY> 

SULFIDE, DISSOLVED <MG/L AS S> 

SULFIDE, TOTAL <MG/L AS S) 

SULFITE <MG/L AS S03) 

THIOCYANATE, DISSOLVED <MG/L AS SCN> 

THIOCYANATE, TOTAL <MG/L AS SCN> 

TIN, DISSOLVED <UG/L AS SN) 

TIN, SUSPENDED RECOVERABLE <UG/L AS SN> 

TIN, TOTAL <UG/L AS SN> 

TITANIUM, DISSOLVED < UG/L .AS TI) 

TITANIUM, SUSPENDED TOTAL <UG/L AS TI> 

TITANIUM, TOTAL <UG/L AS TI> 

TITANIUM, TOTAL IN BOTTOM MATERIAL <UG/G AS TI> 

VANADIUM, DISSOLVED <UG/L AS V> 

VANADIUM, SUSPENDED TOTAL <UG/L A$ V> 

VANADIUM, TOTAL <UG/L AS V> 

VANADIUM, TOTAL IN BOTTOM MATERIAL (UG/G AS V> 
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CODE 

01090 

01091 

01092 

0109~3 

01160 

01161 

01162 

85556 

~59499 

39496 

39503 

39501 

39502 

39500 

39507 

39505 

39506 

39504 

~39511 

39509 

PARAMETER 

ZINC, DISSOLVED CUG/L AS ZN> 

ZINC, SUSPENDED RECOVERABLE CUG/L AS ZN> 

ZINCv TOTAL CUG/L AS ZN> 

ZINC, TOTAL IN BOTTOM MATERIAL <UG/G AS ZN> 

ZIRCONIUMv DISSOLVED CUG/L AS ZR) 

ZIRCONIUM, SUSPENDED TOTt~L. < UG/L.. AS :ZR) 

ZIRCONIUM, TOTAL CUG/L AS ZR> 

GENERAL ORGANIC PARAMETERS 

ACIDS, ORGANIC AS PROPIONIC CMG/L.) 

AROCLORv TOTAL IN BOTTOM MATERIAL.., 1242 PCB SERIESv 
DRY WT CUG/KG) 

AROCLOR, TOTAL, 1242 PCB SERIES CUG/L..) 

AROCLOR IN BOTTOM MATERIALv 1248 PCB SERIES 
CUG/KG DRY SOLIDS> 

AROCLORv DISSOLVED, 1248 PCB SERIES CUG/L) 

AROCL..OR, SUSPENDED TOTAL, 1248 PCB SERIES <UG/L) 

AROCLOR, TOTAL, 1248 PCB SERIES CUG/l..) 

AROCLOR IN BOTTOM MATERIAL, 1254 PCB SERIES 
CUG/KG DRY SOLIDS> 

AROCLORv DISSOLVED, 1254 PCB SERIES CUG/L) 

AROCL..OR, SUSPENDED TOTAL.., 1254 PCB SERIES CUG/L) 

AROCLOR, TOTAL.., 1254 PCB SERIES <UG/L..) 

AROCLOR IN BOTTOM MATERIAL, 1260 PCB SERIES 
CUG/KG DRY SOLIDS> 

AROCLOR, DISSOLVED, 1260 PCB SERIES CUG/L) 

D····~3:1. 



CODE 

39510 

39508 

32004 

32003 

32005 

00682 

00694 

00693 

00681 

00692 

00683 

00689 

PARAMETER 

AROCLQR, SUSPENDED TOTAL, 1260 PCB SERIES CUG/L) 

AROCLOR, TOTAL, 1260 PCB SERIES <UG/L) 

CARBON ALCOHOL EXTRACTABLES <UG/L) 

CARBON CHLOROFORM AND ALCOHOL EXTRACTABLES, TOTAL CUG/L) 

CARBON CHLOROFORM EXTRACTABLES CUG/L) 

CARBON, INORGANIC PLUS ORGANIC, DISSOLVED CMG/L AS C) 

CARBON, INORGANIC PLUS ORGANIC, SUSPENDED TOTAL <MG/L AS C) 

CARBON, INORGANIC PLUS ORGANIC, TOTAL IN BOTTOM MATERIAL, 
DRY WT CG/KG> 

CARBON, ORGANIC, DISSOLVED <MG/L AS C> 

CARBON, ORGANIC, IMMISCIBLE CMG/L AS C> 

CARBON, ORGANICv SUSPENDED TOTAL <MG/L AS C> 

CARBON, ORGANIC, SUSPENDED TOTAL <MG/L AS C) 

00680 CARBON, ORGANIC, TOTAL <MG/L AS C> 

00687 CARBON, ORGANIC, TOTAL IN BOTTOM MATERIAL, DRY WT CG/KG> 

71880 FORMALDEHYDE <MG/L) 

38260 METHYLENE BLUE ACTIVE SUBSTANCE CMG/L) 

39250 NAPHTHALENES, POLYCHLORINATED (UG/L) 

00636 NITROGEN, AMMONIA + ORGANIC, DISSOLVEDv 
ONE DETERMINATION <MG/L AS N> 

00635 NITROGEN, AMMONIA + ORGANIC, TOTAL, 
ONE DETERMINATION <MG/L AS N) 

00607 NITROGEN, ORGANIC, DISSOLVED <MG/L AS N> 

00605 NITROGEN, ORGANIC, TOTAL CMG/L AS N> 

00553 OIL-GREASE IN BOTTOM MATERIAL CMG/KG) 
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• 
CODE 

00550 

00561 

00557 

00560 

00556 

39519 

• 39517 

39518 

39516 

32730 

46002 

00673 

00670 

71876 

07080 

07082 

07084 

32240 

39053 • 

PARAMETER 

OIL-GREASE, TOTAL CMG/L) 

OIL-GREASE, TOTAL IN BOTTOM MATERIAL, ELECTROMETRIC~ 
INFRARED-FREON EXTRACTABLE~DRY ~T., <MG/KG> 

OIL-GREASE, TOTAL IN BOTTOM MATERIAL~ GRAVIMETRICv FREON 
EXTRACTABLE, DRY WT., CMG/KG> 

OIL-GREASE, TOTAL RECOVERABLE, ELECTROMETRICv INFRARED
FREON EXTRACTABLE, CMG/L) 

OIL-GREASE, TOTAL RECOVERABLE, GRAVIMETRIC~ FREON 
EXTRACTABLE <MG/L) 

PCB IN BOTTOM MATERIAL CUG/KG DRY SOLIDS) 

PCB, DISSOLVED CUG/L) 

PCB, SUSPENDED TOTAL <UG/L) 

PCB, TOTAL CUG/L) 

PHENOLS <UG/L) 

PHENOLS, DIRECT PHOTOMETRIC, NO DISTILLATION CUG/L) 

PHOSPHORUS, ORGANIC, DISSOLVED CMG/L AS P> 

PHOSPHORUS, ORGANIC, TOTAL CMG/L AS P> 

RESIN ACID SOAP CMG/L) 

RHODAMINE WTv DISSOLVED CUG/L) 

RHODAMINE WT, SUSPENDED <UG/L) 

RHODAMINE WT, TOTAL CUG/L) 

TANNIN AND LIGNIN CMG/L) 

ALDICARBv TOTAL CUG/L) 
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CODE 

393~53 

~3<~3~31. 

39332 

39330 

:3990() 

39630 

3963:l 

3935:1. 

3935:~ 

3935:3 

3935() 

39460 

39550 

399:LO 

39770 

39780 

39363 

3931.6 

39311 

39315 

39361 

39362 

39360 

F'ARAMETEF~ 

ALDRIN IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

ALDRIN, DISSOLVED <UG/L) 

ALDRIN, SUSPENDED TOTAL CUG/L) 

ALDRIN, TOTAL <UG/L) 

ALLETHRIN, TOTAL <UG/L) 

ATRAZINE, TOTAL CUG/L) 

ATRAZINE IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

CHLORDANE IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

CHLORDANE, DISSOLVED CUG/L) 

CHLORDANE, SUSPENDED TOTAL CUG/L) 

CHLORDANE, TOTAL CUG/L) 

CHLOROBENZILATE, TOTAL CUG/L) 

CHLOROTHION, TOTAL CUG/L) 

CINERIN, TOTAL CUG/L) 

DACTHAL CDCPA), TOTAL CUG/L) 

DICOFOL, TOTAL <UG/L) 

DDD IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

o,p' DDD, TOTAL IN BOTTOM MATERIAL, DRY WT CUG/KG> 

p,p, DDD IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

o,p, DDD, TOTAL CUG/L) 

DDD, DISSOLVED CUG/L) 

DDD, SUSPENDED TOTAL CUG/L) 

DDD, TOTAL CUG/L) 
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CODE 

39310 

39368 

39321 

39320 

39366 

39367 

39365 

39327 

39328 

39373 

39306 

39301 

39371 

39372 

39370 

39305 

39300 

39040 

39050 

39560 

39571 

39572 

39573 

PARAMETER 

p,p' DDD, TOTAL <UG/L) 

DDE IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

p,p' DDE IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

p,p, DDE, TOTAL <UG/L) 

DDE, DISSOLVED <UG/L) 

DDE, SUSPENDED TOTAL <UG/L) 

DDE, TOTAL CUG/L) 

o,p' DDE, TOTAL <UG/L) 

o,p' DDE IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

DDT IN BOTTOM MATERIAL (UG/KG DRY SOLIDS) 

O,P' DDT IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

p,p' DDT IN BOTTOM MATERIAL <UG/KG DRY SOLIDS) 

DDT, DISSOLVED <UG/L) 

DDT, SUSPENDED TOTAL <UG/L) 

DDT, TOTAL <UG/L) 

Q,P' DDT, TOTAL CUG/L) 

PrP' DDT, TOTAL <UG/L) 

DEF, TOTAL <UG/L) 

DEF IN BOTTOM MATERIAL CUG/KG DRY SOLIDS) 

DEMETON, TOTAL <UG/L) 

DIAZINON IN BOTTOM MATERIAL CUG/KG -DRY SOLIDS> 

DIAZINON, DISSOLVED <UG/L) 

DIAZINON, SUSPENDED TOTAL <UG/L) 
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CODE 

39570 

39383 

39381 

39382 

39380 

39470 

39920 

39388 

39~589 

39393 

:·59391 

39392 

~"-l939() 

39399 

39:~98 

39810 

3981:1. 

:39~.)80 

39593 

39413 

394 l.l. 

394:1.2 

~3941. 0 

------------

PARAMETER 

DIAZINON, TOTAL CUG/L) 

DIELDRIN IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

DIELDRIN, DISSOLVED <UG/L) 

DIELDRIN, SUSPENDED TOTAL <UG/L) 

DIELDRIN, TOTAL CUG/L) 

DILAN, TOTAL <UG/L) 

DNOC, TOTAL <UG/L) 

ENDOSULFAN, TOTAL <UG/L) 

ENDOSULFANE~ TOTAL IN BOTTOM MATERIAL, DRY WT CUG/KG) 

ENDRIN IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

ENDRIN, DISSOLVED <UG/L) 

ENDRIN~ SUSPENDED TOTAL <UG/L) 

ENDRIN~ TOTAL <UG/L) 

ETHION IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

ETHION, TOTAL CUG/L) 

GAMMA CHLORDANE, TOTAL CUG/L) 

GAMMA CHLORDANE IN BOTTOM MAT. CUG/KG DRY SOLIDS) 

GUTHION, TOTAL <UG/L) 

HEPT <UG/J...) 

HEPTACHLOR IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

HEPTACHLOR, DISSOLVED CUG/L) 

HEPTACHLOR, SUSPENDED TOTAL CUG/L) 

HEPTACHLOR, TOTAL <UG/L) 
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CODE 

39423 

39421 

39422 

39420 

39701 

39800 

39433 

39431 

39432 

39430 

39343 

39341 

39342 

39340 

39782 

39531 

39532 

39533 

39530 

39051 

39481 

39480 

PARAMETER 

HEPTACHLOR EPOXIDE IN BOTTOM MATERIAL 

HEPTACHLOR EPOXIDE, DISSOLVED <UG/L) 

HEPTACHLOR EPOXIDE, SUSPENDED TOTAL CUG/L) 

HEPTACHLOR EPOXIDE, TOTAL CUG/L) 

HEXACHLOROBENZENE IN BOTTOM MATERIAL CUG/KG DRY srn_IDS> 
CUG/KG DRY SOLIDS> 

IMIDANr TOTAL CUG/L) 

ISODRIN IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

ISORDIN, DISSOLVED CUG/L) 

ISODRIN, SUSPENDED TOTAL CUG/L) 

ISODRIN, TOTAL CUG/L) 

LINDANE IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

LINDANE, DISSOLVED CUG/L) 

LINDANE, SUSPENDED TOTAL CUG/L) 

LINDANE, TOTAL CUG/L) 

LINDANE, TOTAL CUG/L)CTO BE USED ONLY AT THE 
REQUEST OF THE ENVIRONMENTAL PROTECTION AGENCY> 

MALATHION IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

MALATHION, DISSOLVED CUG/L) 

MALATHION, SUSPENDED TOTAL CUG/L) 

MALATHION, TOTAL CUG/L) 

METHOMYL, TOTAL <UG/L) 

METHOXYCHLOR IN BOTTOM MATERIALS CUG/KG DRY SOLIDS) 

METHOXYCHLOR, TOTAL <UG/L) 
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CODE 

39601 

39602 

39603 

39600 

39791 

39790 

39758 

39756 

39757 

39755 

39541 

39542 

39543 

39540 

39251 

39034 

39610 

39056 

39057 

39052 

39930 

39750 

39761 

PARAMETER 

METHYL PARATHION IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

METHYL PARATHION, DISSOLVED CUG/L) 

METHYL PARATHION, SUSPENDED TOTAL CUG/L) 

METHYL PARATHION, TOTAL CUG/L) 

METHYL TRITHION IN BOTTOM MATERIAL <UG/KG DRY SOLIDS) 

METHYL TRITHION, TOTAL CUG/L) 

MIREX, TOTAL IN BOTTOM MATERIALS, DRY WT CUG/KG> 

MIREX, DISSOLVED CUG/L) 

MIREX, SUSPENDED TOTAL CUG/L) 

MIREX, TOTAL CUG/L) 

PARATHION IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

PARATHION, DISSOLVED CUG/L) 

PARATHION, SUSPENDED TOTAL CWG/L) 

PARATHION, TOTAL CUG/L) 

PCNvTOTAL IN BOTTOM MATERIAL, DRY WT CUG/KG> 

PERTHANE, TOTAL <UG/L) 

PHOSDRIN, TOTAL CUG/L) 

PROMETONE, TOTAL <UG/L) 

PROMETRYNE, TOTAL CUG/L) 

PROPHAM, TOTAL <UG/L) 

PYRETHRIN, TOTAL <UG/L) 

SEVIN, TOTAL CUG/L) 

SILVEX IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 
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CODE 

39762 

39763 

39760 

39025 

39055 

39046 

39054 

39620 

39403 

39401 

39402 

39400 

39787 

39786 

39731 

39732 

39733 

39730 

39741 

39742 

39743 

39740 

PARAMETER 

SILVEX, DISSOLVED <UG/L) 

SILVEX, SUSPENDED TOTAL <UG/L) 

SILVEX, TOTAL <UG/L) 

SIMAZINE, TOTAL, COULSON COND. CUG/L) 

SIMAZINE, TOTAL <UG/L) 

SIMAZINE IN BOTTOM MATERIAL <UG/KG DRY SOLIDS) 

SIMETRYNE, TOTAL CUG/L) 

TEPP, TOTAL CUG/L) 

TOXAPHENE IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

TOXAPHENE, DISSOLVED CUG/L) 

TOXAPHENE, SUSPENDED TOTAL CUG/L) 

TOXAPHENE, TOTAL <UG/L) 

TRITHION IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

TRITHION, TOTAL CUG/L) 

2,4-D IN BOTTOM MATERIAL CUG/KG DRY SOLIDS) 

2,4-D, DISSOLVED <UG/L) 

2,4~D, SUSPENDED TOTAL CUG/L) 

2,4-D, TOTAL <UG/L) 

2,4,5-T IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

2,4,5-T, DISSOLVED CUG/L) 

2,4,5-T, SUSPENDED TOTAL <UG/L) 

2,4,5-T, TOTAL <UG/L) 
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CODE 

01503 

0:1.504 

01515 

80030 

8-0040 

01505 

01506 

01516 

O:L5:J.7 

0:1.518 

0150:1. 

01502 

03~j()3 

03504 

03515 

80050 

80060 

03506 

PARAMETER 

RADIOCHEMICAL PARAMETERS 

ALPHA, DISSOLVED <PCI/L) 

ALPHA, DISSOLVED, COUNTING ERROR <PCI/L) 

GROSS A~F'HA RADIOACTIVITY, DISSOLVED <PCI/L AS U NATURAL) 

ALPHA, GROSS, DISSOLVED AS U NATURAL <UG/L) 

GROSS ALPHA RADIOACTIVITY, SUSPENDED TOTAL 
<UG/L AS U NATURAL> 

ALPHA, SUSPENDED TOTAL <PCI/l) 

ALPHA, SUSPENDED TOTAL, COUNTING ERROR <PCI/L) 

GROSS ALPHA RADIOACTIVITY, SUSPENDED TOTAL 
<PCI/L AS U NATURAL> 

GROSS ALPHA RADIOACTIVITY, SUSPENDED TOTAL 
<PCI/G AS U NATURAL> 

GROSS ALPHA RADIOACTIVITY, SUSPENDED TOTAL 
<UG/G AS U NATURAL> 

ALPHA, TOTAL <PCI/L) 

ALPHA, TOTAL, COUNTING ERROR <PCI/L) 

BETA, DISSOLVED CPCI/L) 

BETA, DISSOLVED, COUNTING ERROR <PCI/L) 

GROSS BETA RADIOACTIVITY, DISSOLVED <PCI/L AS CS-137) 

BETA, GROSS, DISSOLVED AS STRONTIUM/YTTRIUM-90 <PCI/L) 

GROSS BETA RADIOACTIVITY~ SUSPENDED TOTAL 
<PCI/L AS SR/YT-90) 

BETA, SUSPENDED TOTAL <PCI/L) 

BETA, SUSPENDED TOTAL, COUNTING ERROR <PCI/L) 

[1 .... 40 

• 



• 
CODE 

03516 

03518 

03501 

03502 

07050 

07051 

07052 

07053 

• 07054 

07055 

28901 

28902 

2841.0 

28411 

28412 

28413 

28414 

28415 

28403 

28406 

28404 

28405 

PARAMETER 

GROSS BETA RADIOACTIVITY, SUSPENDED TOTAL 
<PCI/L AS CS-137) 

GROSS BETA RADIOACTIVITY, SUSPENDED TOTAL 
<PCI/G AS CS-137> 
<PCI/G AS SR/YT-90> 

BETA, TOTAL <PCI/L) 

BETA, TOTAL, COUNTING ERROR <PCI/L) 

CALCIUM 45, DISSOLVED <PCI/L) 

CALCIUM 45, DISSOLVED, COUNTING ERROR CPCI/L) 

CALCIUM 45, SUSPENDED TOTAL <PCI/L) 

CALCIUM 45, SUSPENDED TOTALv COUNTING ERROR <PCI/L) 

CALCIUM 45, TOTAL <PCI/L) 

CALCIUM 45, TOTAL, COUNTING ERROR <PCI/L) 

CERIUM 144, TOTAL <PCI/L) 

CERIUM 144, TOTAL, COUNTING ERROR <PCI/L) 

CESIUM 134, DISSOLVED <PCI/L) 

CESIUM 134, DISSOLVED, COUNTING ERROR <PCI/L) 

CESIUM :1.34, SUSPENDED TOTAL. <PCI/L) 

C-ESIUM 134, SUSPENDED TOTAL, COUNTING ERF~OF~ <PCI/L) 

CESIUM :1.34, TOTAL <PCI/L) 

CESIUM 134, TOTAL, COUNTING ERROR <PCI/L) 

CESIUM 137, DISSOLVED <PCI/l.) 

CESIUM 137, DISSOLVED, COUNTING EF~ROR <PCI/L) 

CESIUM 137, SUSPENDED TOTAL <PCI/L) 

CESIUM 137,SUSPENDED TOTAL' COUNTING ERROR <f'CI/L..) 
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CODE 

28401 

28402 

29601 

29602 

07060 

07061 

07062 

07063 

07064 

07065 

17503 

17504 

29501 

29502 

75038 

75037 

09503 

09510 

09511 

09505 

09501 

11501 

11502 

PARAMETER 

CESIUM 137, TOTAL CPCI/L) 

CESIUM 137, TOTALr COUNTING ERROR CPCI/L) 

COBALT 60, TOTAL <PCI/L) 

COBALT 60, TOTAL, COUNTING ERROR CPCI/L) 

IRON 59, DISSOLVED CPCI/L) 

IRON 59, DISSOLVED, COUNTING ERROR CPCI/L) 

IRON 59, SUSPENDED TOTAL <PCI/L) 

IRON 59, SUSPENDED TOTAL, COUNTING ERROR CPCI/L) 

IRON 59, TOTAL <PCI/L) 

IRON 59, TOTAL, COUNTING ERROR CPCI/L) 

LEAD - 210, DISSOLVED CPCI/L) 

LEAD - 210, DISSOLVED, COUNT ERROR <PCI/L) 

MANGANESE 54, TOTAL CPCI/L) 

MANGANESE 54, TOTAL, COUNTING ERROR <PCI/L) 

POTASSIUM 40, TOTAL <PCI/L) 

POTASSIUM 40r TOTALr COUNTING ERROR CPCI/L) 

RADIUM 226r DISSOLVED CPCI/L) 

RADIUM 226, DISSOLVED, PLANCHET COUNT <PCI/L) 

RADIUM 226, DISSOLVED, RADON METHOD CPCI/L) 

RADIUM 226r SUSPENDED TOTAL CPCI/L) 

RADIUM 226, TOTAL CPCI/L) 

RADIUM 228r TOTAL CPCI/L AS RA-228) 

RADIUM 228r TOTALr COUNTING ERROR <PCI/L AS RA-228> 
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CODE 

07082 

28001 

28002 

29631 

29632 

29633 

29634 

29635 

29636 

07100 

07101 

07102 

07103 

07104 

07105 

07120 

07:1.21 

07:1.22 

07123 

07124 

07125 

15501 

15502 

PARAMETEF~ 

RHODAMINE WT, SUSPENDED TOTAL CUG/L) 

RUTHENIUM 106, TOTAL CPCI/L) 

RUTHENIUM 106, TOTAL, COUNTING ERROR CPCI/L) 

SCANDIUM 46, DISSOLVED CPCI/L) 

SCANDIUM 46, DISSOLVED, COUNTING ERROR <PCI/L) 

SCANDIUM 46, SUSPENDED TOTAL <PCI/L) 

SCANDIUM 46, SUSPENDED TOTAL, COUNTING ERROR <PCI/L) 

SCANDIUM 46, TOTAL <PCI/L) 

SCANDIUM 46, TOTAL, COUNTING ERROR CPCI/L) 

SELENIUM 75, DISSOLVED CPCI/L) 

SELENIUM 75, DISSOLVED, COUNTING ERROR CPCI/L) 

SELENIUM 75v SUSPENDED TOTAL CPCI/L) 

SELENIUM 75, SUSPENDED TOTAL, COUNTING ERROR CPCI/L) 

SELENIUM 75, TOTAL <PCI/L) 

SELENIUM 75, TOTAL, COUNTING ERROR CPCI/L) 

SILVER 110, DISSOLVED CPCI/L) 

SILVER 110, DISSOLVED, COUNTING ERROR CPCI/L) 

SIL..VEF~ :1.10, SUSPENDED TOTAL CPCI/1...) 

SIL.VEF~ 1:LO, SUSPENDED TOTAL.., COUNTING Ef~li:CH~ <PCI/1...) 

SILVER 110v TOTAL CPCI/L) 

SILVER 110, TOTAL, COUNTING ERROR CPCI/L) 

STRONTIUM 89, TOTAL <PCI/l..) 

STRONTIUM 89, TOTAL, COUNTING ERROR <PCI/l..) 
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CODE PARAMETER 

13503 STRONTIUM 90, DISSOLVED <PCI/L) 

13504 STRONTIUM 90, DISSOLVED, COUNTING ERROR <PCI/L) 

13505 STRONTIUM 90, SUSPENDED TOTAL <PCI/L) 

13506 STRONTIUM 90, SUSPENDED TOTAL, COUNTING ERROR CPCI/L) 

13501 STRONTIUM 90, TOTAL <PCI/L) 

13502 STRONTIUM 90, TOTAL, COUNTING ERROR <PCI/L) 

07140 SULFUR 35, DISSOLVED <PCI/L) 

07141 SULFUR 35, DISSOLVED, COUNTING ERROR <PCI/L) 

07142 SULFUR 35, SUSPENDED TOTAL <PCI/L) 

07143 SULFUR 35, SUSPENDED TOTAL' COUNTING ERROR <PCI/L) 

07144 SULFUR 35, TOTAL <PCI/L) • 07145 SULFUR 35v TOTAL, COUNTING ERROR CPCI/L) 

22501 THORIUM 232, TOTAL <PCI/L) 

22502 THORIUM 232, TOTAL, COUNT I NB ERR Of~ <PC I /L > 
I 

07012 TRITIUM IN WATER MOLECULES <TRITIUM UNITS) 

07013 TRITIUM IN WATER MOLECULESv COUNTING ERROR <TRITIUM UNITS> 

0700~; T f~ I T I U M , D I S S 0 LV ED ( f' C I /L ) 

07018 TRITIUM, DISSOLVED <TRITIUM UNITS> 

()'7006 TRITIUM, DISSOLVED, COUNTING ERROR <PCI/L) 

TRITIUM, DISSOLVED, COUNTING ERROR <TRITIUM UNITS> 

O?Ol.O TRITIUM, SUSPENDED TOTAL <PCI/L) 

0'7011 TRITIUMv SUSPENDED TOTAL, COUNTING ERROR CPCI/L) 

0'7016 TRITIUM, SUSPENDED TOTAL <TRITIUM UNITS> 
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CODE 

07014 

07000 

07017 

07001 

07019 

80010 

80015 

80020 

22703 

22705 

29301 

29302 

75031 

75031 

70998 

70988 

85209 

85209 

31854 

31855 

70950 

70949 

PARAMETER 

TRITIUM, SUSPENDED TOTAL, COUNTING ERROR <TRITIUM UNITS> 

TRITIUM, TOTAL CPCI/L) 

TRITIUM, TOTAL <TRITIUM UNITS> 

TRITIUM, TOTAL, COUNTING ERROR CPCI/L) 

TRITIUM, TOTAL, COUNTING ERROR <TRITIUM UNITS> 

URANIUM, DISSOLVED, DIRECT FLUOROMETRIC CPCI/L) 

URANIUM, DISSOLVED, EXTRACTION FLUOROMETRIC CPCI/L) 

URANIUM, DISSOLVED, EXTRACTION FLUOROMETRIC CUG/L) 

URANIUM, NATURAL, DISSOLVED CUG/L) 

URANIUM, NATURAL, SUSPENDED TOTAL CUG/L AS U NATURAL> 

ZINC 65, TOTAL CPCI/L) 

ZINC 65, TOTAL, COUNTING ERROR CPCI/L) 

ZIRCONIUM, NIOBIUM 95, TOTAL CPCI/L) 

ZIRCONIUM, NIOBIUM 95, TOTAL, COUNTING ERROR <PCI/L) 

BIOLOGICAL PARAMETERS 

ADENOSINE TRIPHOSPHATE CUG/L) 

ALGAL GROWTH POTENTIAL <MG/L) 

ALGAL GROWTH POTENTIAL USGS MOD. BOTTLE TEST CMG/L) 

ALGAL GROWTH POTENTIAL, BOTTLE TEST CMG/L) 

BACTERIA, NITRIFYING CMPN> 

BACTERIA, SULFATE REDUCING <MPN) 

BIOMASS-CHLOROPHYLL RATIO, PERIPHYTON <UNITS> 

BIOMASS-CHLOROPHYLL RATIO, PLANKTON <UNITS> 
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CODE 

70957 

70955 

32223 

32228 

70951 

32211 

32230 

70958 

70956 

32226 

70954 

70952 

32231 

32227 

32232 

32225 

PARAMETER 

CHLOROPHYLL~A, PERIPHYTON, CHROMOTOGRAPHIC
FLUOROMETRIC <MG/SQ M> 

CHLOROPHYLL-A, PERIPHYTON, CHROMOTOGRAPHIC
SPECTROPHOTOMETRIC <MG/SQ M> 

CHLOROPHYLL Av PERIPHYTON, SPECTROPHOTOMETRIC, 
CORRECTED <MG/SQ M> 

CHLOROPHYLL A, PERIPHYTON, SPECTROPHOTOMETRIC, 
FLUOROMETRIC <UG/L) 

CHLOROPHYLL-A, PHYTOPLANKTON, CHROMOTOGRAPHIC
SPECTROPHOTOMETRIC <UG/L) 

CHLOROPHYLL A, PHYTOPLANKTON, SPECTROPHOTOMETRIC, 
CORRECTED <UG/L) 

CHLOROPHYLL A, PHYTOPLANKTON, SPECTROPHOTOMETRIC, 
UNCORRECTED <UG/L) 

CHLOROPHYLL-a, PERIPHYTON, CHROMOTOGRAPHIC
FLUOROMETRIC <MG/SQ M> 

CHLOROPHYLL-B, PERIPHYTON, CHROMOTOGRAPHIC
SPECTROPHOTOMETRIC <MG/SQ M) 

CHLOROPHYLL B, PERIPHYTON, SPECTROPHOTOMETRIC, 
UNCORRECTED <MG/SQ M> 

CHLOROPHYLL-B, PHYTOPLANKTON, CHROMOTOGRAPHIC
FLUOROMETRIC <UG/L) 

CHLOROPHYLL-B, PHYTOPLANKTON, CHROMOTOGRAPHIC
SPECTROPHOTOMETRIC <UG/L) 

CHLOROPHYLL B, PHYTOPLANKTON, SPECTROPHOTOMETRIC <UG/L) 

CHLOROPHYLL c, PERIPHYTON, SPECTROPHOTOMETRIC, 
UNCORRECTED <MG/SQ M) 

CHLOROPHYLL c, PHYTOPLANKTON, SPECTROPHOTOMETRIC <UG/L) 

CHLOROPHYLL, TOTAL, PERIPH~TON, SPECTROPHOTOMETRIC, 
UNCORRECTED <MG/SQ M> 
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CODE 

32234 

31507 

31619 

31615 

31617 

PARAMETER 

CHLOROPHYLL, TOTAL, PHYTOPLANKTON, SPECTROPHOTOMETRIC, 
UNCORRECTED <UG/L) 

COLIFORM, COMPLETE <MPN> 

COLIFORM, FECAL, BORIC ACID LACTOSE BROTH 
AT 43 DEG. C <MPN> 

COLIFORM, FECAL, EC BROTH 
AT 44.5 DEG. C <MPN> 

COLIFORM, FECAL, EIJKMAN TEST 
AT 44.5 DEG. C <MPN> 

31616 COLIFORM, FECAL, MEMBRANE FILTER M-FC MEDIA 
AT 44.5 DEG. C <COLONIES/100 ML) 

31625 COLIFORM, FECAL, 0.7UM-MF, IMMEDIATE, M-FC MEDIA 

31503 COLIFORM, MEMBRANE FILTER, DELAYED M-ENDO MEDIUM 
<COLONIES/100 ML> 

31501 COLIFORM, MEMBRANE FILTER, IMMEDIATE M-ENDO MEDIUM 
<COLONIES/100 ML> 

31505 COLIFORM, CONFIRMED <MPN> 

70942 INVERTEBRATES, BENTHIC, ASH WEIGHT CG/SQ METER 

70941 INVERTEBRATES, BENTHIC, DRY WEIGHT CG/SQ METER> 

70943 INVERTEBRATES, BENTHIC, TOTAL CORGANISMS/SQ M> 

70940 INVERTEBRATES, BENTHIC, WET WEIGHT CG/SQ METER> 

70944 MACROPHYTES, TOTAL CNUMBER/SQ METER> 

00573 PERIPHYTON, BIOMASS, DRY WEIGHT, TOTAL CG/SQ M> 

00572 PERIPHYTON, BIOMASS, ASH WEIGHT CG/SQ M> 

70945 PERIPHYTONr TOTAL <CELLS/SQ MILLIMETER> 

32224 PHEOPHYTIN, PERIPHYTON, SPECTROPHOTOMETRIC, 
CORRECTED <MG/SQ M> 
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32218 PHEOPHYTIN, PHYTOPLANKTON, SPECTROPHOTOMETRIC, 
CORRECTED <UG/L) 

60050 PHYTOPLANKTON, TOTAL <CELLS/ML> 

70961 PRODUCTIVITY, PRIMARY, GROSS <MG C/CU METER/DAY> 

70962 PRODUCTIVITY, PRIMARY, GROSS <MG C/SQ METER/DAY> 

70959 PRODUCTIVITY, PRIMARY, GROSS <MG 02/CU METER/DAY> 

70960 PRODUCTIVITY, PRIMARY, GROSS <MG 02/SQ METER/DAY> 

70965 PRODUCTIVITY, PRIMARY, NET <MG C/CU METER/DAY> 

70966 PRODUCTIVITY, PRIMARY, NET <MG C/SQ METER/DAY> 

70963 PRODUCTIVITY, PRIMARY, NET <MG 02/CU METER/DAY> 

70964 PRODUCTIVITY, PRIMARY, NET <MG 02/SQ METER/DAY> 

70967 RESPIRATION <MG 02/CU METER/DAY) 

70968 RESPIRATION <MG 02/SQ METER/DAY> 

71200 SALMONELLA, MEMBRANE FILTER <COLONIES/100 ML> 

71101 SESTON, ASH WEIGHT <MG/L) 

71100 SESTON, TOTAL <MG/L) 

31677 STREPTOCOCCI, FECAL <MPN> 

31673 STREPTOCOCCI, FECAL, MEMBRANE FILTER, KF AGAR 
<COLONIES/100 ML> 

31679 STREPTOCOCCI, FECAL, MEMBRANE FILTER, 
M-ENTEROCOCCUS AGAR <COLONIES/100 ML) 

31678 STREPTOCOCCI, FECAL, TUBE CONFIGURATION 
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CODE 

31751 

70948 

70947 

70916 

80226 

80227 

80228 

80229 

80230 

80231 

80232 

80233 

PARAMETEF~ 

VALUES FOR PARAMETER CODE 31678: 

1 - FIVE 10-ML TUBES 
2 - FIVE 10-ML, FIVE 1-ML AND FIVE 0.1-ML TUBES 
3 - FIVE 10-ML, ONE 1-ML AND ONE 0.1-ML TUBES 
4 - ONE 50-ML AND FIVE 10-ML TUBES 
5 - ONE 50-ML, FIVE 10-ML AND FIVE 1-ML TUBES 
6 - FIVE 50-ML, FIVE 10-ML AND FIVE 1-ML TUBES 
7 - THREE 10--ML,- THREE 1-ML AND THREE O. :1.-··ML TUBES 
8 - FIVE 100-ML, FIVE 10-ML AND FIVE 1-ML TUBES 

TOTAL PLATE COUNT, TPC AGAR, 35 DEG c., 24 HOURS 
<COLONIES/ML> 

ZOOPLANKTON, ASH WEIGHT CG/CU METER> 

ZOOPLANKTON, DRY WEIGHT CG/CU METER> 

ZOOPLANKTON, TOTAL CORGANISMS/CU METER> 

SEDIMENT PARAMETERS 

SEDIMENT, BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN .062 MM 

SEDIMENT, BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN .125 MM 

SEDIMENT, BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN .250 MM 

SEDIMENT, BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN .500 MM 

SEDIMENT, BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN 1.00 MM 

SEDIMENT, BEitLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN 2.00 MM 

SEDIMENT, BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN 4.00 MM 

SEDIMENT, BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN 8.00 MM 
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802:~4 SEDIMENT, BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN 16.0 MM 

80235 SEDIMENT, BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN 32.0 MM 

80236 SEDIMENT, BEDL.OA!t, SIEVE DIAMETER, 
F'Ef<CENT FINER THAN 64.0 MM 

80237 SEDIMENT, BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN 76.0 MM 

80238 SEDIMENT, BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN 128.0 MM 

80157 SEDIMENT, BED MATERIAL, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THAN .004 MM 

80158 SEDIME;NT, BED MATERIAL, FALL DIAMETER, DISTILLED WATEF<, 
PERCENT FINER THAN .062 MM 

80159 SEDIMENT, BED MATERIAL, FALL D I AMETEF<, DISTILLED WATER, 
PERCENT FINER THAN .125 MM 

80160 SEDIMENT, BED MATERIAL, FALL Ir I AMETEF<" DISTILLED WATER, 
PERCENT FINER THAN .250 MM 

80161 SEDIMENT, BED MATEF<IAL., FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THAN .500 MM 

80162 SEDIMENT, BED MATERIAL' FALL. DIAMETER, DISTILLED WATER, 
PERCENT FINER THAN 1.00 MM 

80163 SEDIMENT, BED MATERIAL, FALL DIAMETER' IIISTILLED WATER, 
PERCENT FINER THAN 2.00 MM 

80164 SEDIMENT, BED MATERIAL, SIEVE [IIAMETER' 
PERCENT FINER THAN .062 MM 

80165 SEDIMENT, BED MATEI~IAL, SIEVE [IIAMETER, 
PERCENT FINER THAN .125 MM 

80166 SEDIMENT, BED MATERIAL, SIEVE [IIAMETER, 
PERCENT FINER THAN .250 MM 

80167 SEDIMENTr BEir MATERIAL, SIEVE [IIAMETER' 
PERCENT FINER THAN .500 MM • [1-50 



CODE 

80168 

80169 

80170 

80171 

80172 

80173 

80174 

• 80175 

80225 

80155 

80156 

00495 

80154 

70337 

70338 

70339 

70340 

PARAMETER 

SEDIMENT, BED MATERIAL, SIEVE DIAMETER, 
PERCENT FINER THAN 1.00 MM 

SEDIMENT, BED MATERIAL, SIEVE DIAMETER, 
PERCENT FINER THAN 2.00 MM 

SEDIMENT, BED MATERIAL, SIEVE DIAMETER, 
PERCENT FINER THAN 4.00 MM 

SEDIMENT, BED MATERIAL, SIEVE DIAMETERv 
PERCENT FINER THAN 8.00 MM 

SEDIMENT, BED MATERIAL, SIEVE DIAMETER, 
PERCENT FINER THAN 16.0 MM 

SEDIMENT, BED MATERIAL, SIEVE DIAMETER, 
PERCENT FINER THAN 32.0 MM 

SEDIMENT, BED MATERIAL, SIEVE DIAMETERv 
PERCENT FINER THAN 64.0 MM 

SEDIMENT, BED MATERIAL, SIEVE DIAMETERv 
PERCENT FINER THAN 128.0 MM 

SEDIMENT DISCHARGE, BEDLOAD <TONS/DAY> 

SEDIMENT DISCHARGE, SUSPENDED <TONS/DAY> 

SEDIMENT DISCHARGE, TOTAL, 
SUSPENDED PLUS BED MATERIAL <TONS/DAY> 

SEDIMENT, MOISTURE IN SAMPLES <PERCENT> 

SEDIMENT, SUSPENDED, CONCENTRATION <MG/L) 

SEDIMENT, SUSPENDED, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THAN .002 MM 

SEDIMENT, SUSPENDED, FALL DIAMETERv DISTILLED WATERv 
PERCENT FINER THAN .004 MM 

SEDIMENT, SUSPENDED, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THAN .008 MM 

SEDIMENT, SUSPENDED, FALL DIAMETER, DISTILLED WATERv 
PERCENT FINER THAN .016 MM 
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70341 SEDIMENT, SUSPENDED, FALL DIAMETER, 
PERCENT FINER THAN ~031 MM 

70342 SEDIMENT, SUSPENDED, FALL DIAMETER, 
PERCENT FINER THAN ~062 MM 

70343 SEDIMENT, SUSPENDED, FALL DIAMETER, 
PERCENT FINER THAN .125 MM 

70344 SEDIMENT? SUSPENDED, FALL DIAMETER, 
PERCENT FINER THAN ~250 MM 

70345 SEDIMENT, SUSPENDED, FALL. DIAMETERv 
PERCENT FINER THAN .500 MM 

DISTILLED WATER, 

DISTILLED WATEF~, 

DISTILLED WATER, 

DISTILLED WATER, 

DISTILLED WATER, 

70346 SEDIMENT, SUSPENDED, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THAN 1.00 MM 

70347 SEDIMENT, SUSPENDED, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THAN 2.00 MM 

70326 SEDIMENT? SUSPENDED, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .002 MM 

70327 SEDIMENT, SUSPENDEDv FALL DIAMETER, NATIVE WATER, 
PERCENT FINER. THEN .004 MM 

70328 SEDIMENTv SUSPENDED, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .008 MM 

70329 SEDIMENT, SUSPENDEDv FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .016 MM 

70::~:50 SEDIMENT, SUSPENDED, FALL DIAMETEF\, NATIVE WATEF~, 

PERCENT FINER THEN .031 MM 

70331 SEDIMENT, SUSPENDED, SIEVE DIAMETER, 
PERCENT FINER THAN .062 MM 

70332 SEDIMENT, SUSPENDED, SIEVE DIAMETER, 
PERCENT FINER THAN .125 MM 

70333 SEDIMENT, SUSPENDED, SIEVE DIAMETER, 
PERCENT FINER THAN .250 MM 

SEDIMENT, SUSPENDED, SIEVE DIAMETER, 
PEf;:CENT FINEF~ THAN • !7j00 MM • 



CODE 

70335 

70336 

80180 

80181 

80182 

80183 

80184 

80185 

80186 

80187 

80188 

80189 

80190 

80191 

80192 

80193 

PARAMETER 

SEDIMENT, SUSPENDED, SIEVE DIAMETER~ 
PERCENT FINER THAN 1.00 MM 

SEDIMENT, SUSPENDED, SIEVE DIAMETERv 
PERCENT FINER THAN 2.00 MM 

SEDIMENTv TOTAL, CONCENTRATION <MG/L) 

SEDIMENTv TOTALv FALL DIAMETER, DISTILLED WATERv 
PERCENT FINER THEN .002 MM 

SEDIMENT, TOTAL, FALL DIAMETERv DISTILLED WATER' 
PERCENT FINER THEN .004 MM 

SEDIMENT, TOTALv FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .008 MM 

SEDIMENTv TOTALv FALL DlAMETER, DISTILLED WATER, 
PERCENT FINER THEN .016 MM 

SEDIMENT, TOTALv FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .031 MM 

SEDIMENT, TOTALv FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .062 MM 

SEDIMENT, TOTALv ~ALL DIAMETER, DISTILLED WATERv 
PERCENT FINER THEN .125 MM 

SEDIMENT, TOTAL, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .250 MM 

SEDIMENT, TOTAL, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .500 MM 

SEDIMENT, TOTAL, FALL DIAMETER, DISTILLED WATERv 
PERCENT FINER THEN 1.00 MM 

SEDIMENTv TOTALv FALL DIAMETER, DISTILLED WATERv 
PERCENT FINER THEN 2.00 MM 

SEDIMENT, TOTALv FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .002 MM 

SEDIMENT, TOTAL, FALL DIAMETERv NATIVE WATERv 
PERCENT FINER THEN .004 MM 
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CODE 

80194 

80195 

80196 

80197 

80198 

80199 

80200 

80201 

80202 

80203 

80204 

80205 

80206 

80207 

80208 

80209 

PARAMETER 

SEDIMENT, TOTALv FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .008 MM 

SEDIMENTv TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .016 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .031 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .062 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .125 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .250 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .500 MM 

SEDIMENT, TOTALv FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN 1.00 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN 2.00 MM 

SEDIMENT, TOTAL, SIEVE DIAMETER, 
PERCENT FINER THEN .062 MM 

SEDIMENT, TOTAL, SIEVE DIAMETER, 
PERCENT FINER THEN .125 MM 

SEDIMENT, TOTAL, SIEVE DIAMETER, 
PERCENT FINER THEN .250 MM 

SEDIMENT, TOTAL, SIEVE DIAMETER, 
PERCENT FINER THEN .500 MM 

SEDIMENT, TOTAL, SIEVE DIAMETER, 
PERCENT FINER THEN 1.00 MM 

SEDIMENT, TOTAL, SIEVE DIAMETER, 
PERCENT FINER THEN 2.00 MM 

SEDIMENT, TOTAL, SIEVE DIAMETER, 
PERCENT FINER THEN 4.00 MM 
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CODE 

80210 

80211 

80212 

00027 

00028 

PARAMETER 

SEDIMENT, TOTAL, SIEVE DIAMETER, 
PERCENT FINER THEN 8.00 MM 

SEDIMENT, TOTALv SIEVE DIAMETER, 
PERCENT FINER THEN 16.0 MM 

SEDIMENT, TOTAL, SIEVE DIAMETER, 
PERCENT FINER THEN 32.0 MM 

MISCELLANEOUS PARAMETERS 

CODE NUMBER FOR AGENCY COLLECTING SAMPLE 

CODE NUMBER FOR AGENCY ANALYZING SAMPLE 

VALUES FOR PARAMETER CODES 00027 AND 00028: 

500 - DEPARTMENT OF AGRICULTURE 
504 - AGRICULTURAL RESEARCH SERVICE 
520 - SOIL CONSERVATION SERVICE 
596 - FOREST SERVICE 
600 - DEPARTMENT OF COMMERCE 
642 - NATIONAL INDUSTRIAL POLLUTION CONTROL 

COUNCIL 
648 - NATIONAL OCEANIC AND ATMOSPHERIC 

ADMINISTRATION 
655 - NATIONAL BUREAU OF STANDARDS 
700 - DEPARTMENT OF DEFENSE - MILITARY 
701 - AIR FORCE 
702 - ARMY 
703 - MARINES 
704 - NAVY 
800 - DEPARTMENT OF DEFENSE - CIVIL 
810 - CORPS OF ENGINEERS 
900 - DEPARTMENT OF HEALTHv EDUCATION 

AND WELFARE 
910 - FOOD AND DRUG ADMINISTRATION 
915 - ENVIRONMENTAL HEALTH SERVICE 
930 - NATIONAL INSTITUTE OF HEALTH 

1000 - DEPARTMENT OF THE INTERIOR 
1004 - BUREAU OF LAND MANAGEMENT 
1008 - BUREAU OF INDIAN AFFAIRS 
1016 - BUREAU OF OUTDOOR RECREATION 
1028 - GEOLOGICAL SURVEY 
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VALUES FOR PARAMETER CODES 00027 AND 00028 - CONTINUED: 

1032 - BUREAU OF MINES 
1050 - BUREAU OF SPORT FISHERIES AND WILDLIFE 
1053 - NATIONAL PARK SERVICE 
1060 - BUREAU OF RECLAMATION 
1062 - ALASKA POWER ADMINISTRATION 
1064 - BONNEVILLE POWER ADMINISTRATION 
1068 - SOUTHEASTERN POWER ADMINISTRATION 
1072 - SOUTHWESTERN POWER ADMINISTRATION 
1076 - OFFICE OF SALINE WATER 
1086 - OFFICE OF WATER RESOURCES RESEARCH 
1800 - ATOMIC ENERGY COMMISSION 
2000 - ENVIRONMENTAL PROTECTION AGENCY 
2100 - DEPARTMENT OF TRANSPORTATION 
2300 - GENERAL SERVICES ADMINISTRATION 
2500 - DEPARTMENT OF HOUSING AND URBAN 

DEVELOPMENT 
2700 - NATIONAL AERONAUTICS AND SPACE 

ADMINISTRATION 
3315 - TENNESSEE VALLEY AUTHORITY 
3335 - WATER RESOURCES COUNCIL 
6001 - ASSOCIATION OF BAY AREA GOVERNMENTS, CALIFORNIA 
97XX - STATE HEALTH LABORATORY 

XX = STATE CODE 
9801 - PRIVATE LABORATORY 
9802 - SALT RIVER VALLEY USERS ASSOCIATION 
9803 - METROPOLITIAN WATER DISTRICT OF 

SOUTHERN CALIFORNIA 
9804 - FLORIDA DEPARTMENT OF POLLUTION CONTROL 
9805 - CENTRAL AND SOUTHERN FLORIDA FLOOD 

CONTROL DISTRICT 
·9806 - FLORIDA GAME AND FRESH WATER FISH 

COMMISSION 
9807 - FLORIDA DEPARTMENT OF HEALTH AND 

REHABILITATIVE SERVICES 
9808 - SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT 
9809 - CITY OF JACKSONVILLE, FLORIDA 
9810 - REEDY CREEK IMPROVEMENT DISTRICT, FLORIDA 
9811 - ORANGE COUNTY POLLUTION CONTROL 

DEPARTMENT, FLORIDA 
9812 - BREVARD COUNTY POLLUTION CONTROL 

DEPARTMENTv FLORIDA 
9813 - PENNSYLVANIA DEPARTMENT OF 

ENVIRONMENTAL RESOURCES 
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VALUES FOR PARAMETER CODES 00027 AND 00028 - CONTINUED: 

9814 - ALASKA DEPARTMENT OF FISH AND GAME 
9815 - ALASKA DEPARTMENT OF ENVIRONMENTAL 

CONSERVATION 
9816 - CALIFORNIA DEPARTMENT OF WATER RESOURCES 
9817 - ORANGE COUNTY WATER DISTRICT, CALIF. 
9818 - HILLSBOROUGH COUNTY ENVIRONMENTAL 

PROTECTION COMMISION, FL 
9819 - NASSAU COUNTY DEPARTMENT OF HEALTH, NY 
9820 - SUFFOLK COUNTY DEPARTMENT OF HEALTH, NY 
9821 - SUFFOLK COUNTY DEPARTMENT OF 

ENVIRONMENTAL CONTROL, NY 
9822 - SUFFOLK COUNTY WATER AUTHORITY, NY 
9823 - ALAMEDA COUNTY WATER DISTRICT, CA 
9824 - ALAMEDA COUNTY FLOOD CONTROL AND WATER 

CONSERVATION DISTRICT, ZONE NO. 7v CA 
9825 - VALLEY COMMUNITY SERVICES DISTRICT 

CLIVERMORE>v CA 
9826 - CITY OF LIVERMORE WASTE TREATMENT PLANT, CA 
9827 - ARKANSAS DEPARTMENT OF POLLUTION 

CONTROL AND ECOLOGY 
9828 - ARKANSAS GAME AND FISH COMMISSION 
9829 - NASSAU COUNTY DEPARTMENT OF PUBLIC WORKS 
9830 - INDUSTRY LABORATORY 
9831 - UNIVERSITY OF IOWA, STATE HYGENIC LABORATORY 
9901 - EDUCATIONAL 
9902 - UNIVERSITY OF ARIZONA 
9903 - UNIVERSITY OF FLORIDA 
9904 - FLORIDA STATE UNIVERSITY 
9905 - FLORIDA TECHNOLOGICAL UNIVERSITY 
9906 - UNIVERSITY OF ALASKA 
9999 - OTHER 

06010 - CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
NORTH COAST REGION 

12001 - CITY OF TAMPA, FLORIDA 
12010 - PALM BEACH COUNTY ENGINEER 
12020 - PALM BEACH COUNTY HEALTH DEPT. 
12030 - DADE COUNTY DEPT. OF ENV. RESOURCES MAN. 
16001 - IDAHO DEPARTMENT OF WATER RESOURCES 
16002 - IDAHO DEPARTMENT OF HEALTH AND WELFARE 
17001 - METROPOLITAN SANITARY DIST. OF GREATER CHICAGOCMSD> 
17002 - ILLINOIS ENVIRONMENTAL PROTECTION AGENCY CIEPA> 
17003 - ILLINOIS STATE WATER SURVEY CISWS> 
20001 - KANSAS STATE GEOLOGICAL SURVEY 
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CODE 

85554 

85553 

00063 

00008 

00029 

72036 

72005 

PARAMETER 

VALUES FOR PARAMETER CODES 00027 AND 00028 - CONTINUED: 

20002 - KANSAS STATE DEPT. OF HEALTH AND ENVIRONMENT 
28001 - MISSISSIPPI AIR AND WATER POLLUTION 

CONTROL COMMISSION 
28002 - MISSISSIPPI GEOLOGICAL SURVEY 
30010 - MONTANA BUREAU OF MINES AND GEOLOGY 
32001 - DIVISION OF ENVIRONMENTAL PROTECTION 
32003 - NEVADA DIVISION OF WATER RESOURCES 
32005- UNIV. OF NEV., DIV. OF RENEW. NAT. RESOURCES 
32006 - NEVADA BUREAU OF ENVIRONMENTAL HEALTH 
32007 - NEVADA BUREAU OF MINES & GEOLOGY 
32009 - NEVADA DEPARTMENT OF FISH & GAME 
32010 - NEVADA DIVISION OF FORESTRY 
32011 - NEVADA DIVISION OF PARKS 
32012 - NEVADA CONSUMER HEALTH PROTECTION SERVICE 
32013- UNIV. OF NEV., DESERT RESEARCH INSTITUTE 
32014- UNIV. OF NEV., COLLEGE OF AGRICULTURE 
32015 - CLARK COUNTY DISTRICT HEALTH DEPARTMENT 
32016 - WASHOE COUNTY DISTRICT HEALTH DEPARTMENT 
32017 - LAS VEGAS VALLEY WATER DISTRICT 
32018 - SIERRA PACIFIC POWER CO. 
32019 - NEVADA BUREAU OF LABORATORIES AND RESEARCH 
32091 - WASHOE COUNTY COG 
32092 - CLARK COUNTY COG 
32093 - MUNICIPAL WATER COMPANY 
34001 - NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
38001 - NORTH DAKOTA GEOLOGICAL SURVEY 
38002 - NORTH DAKOTA STATE WATER COMMISSION 
47001 - UNIVERSITY OF TENNESSEE AT KNOXVILLE 

DATE, LATEST WELL WORKOVER <MONTH/YEAR><CODE TWO DIGITS 
FOR MONTH AND LAST TWO DIGITS OF THE YEAR.> 

DATE, WELL COMPLETION <MONTH/YEAR><CODE TWO DIGITS FOR 
MONTH AND LAST TWO DIGITS OF THE YEAR.> 

NUMBER OF SAMPLING POINTS 

NUMBER USED IN SAMPLE ACCOUNTING PROCEDURE 

PROJECT NUMBER 

RESERVOIR STORAGE, IN THOUSANDS OF ACRE-FEET 

SAMPLE SOURCE CODE 
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CODE 

• 

• 

PARAMETER 

VALUES FOR PARAMETER CODE 72005: 

1 - WELL HEAD 
2 - DRILL STEM TEST 
3 - SEPERATOR 
4 - BOILER 
5 - FLOW LINE 
6 - BATTERY 
7 - UNDESIGNATED 
8 - TANK 
9 - PRODUCTION TEST 

10 - HEATER TREATER 
11 - GUN BARREL 
12 - SWAB 
13 - PIT 
14 - MANIFOLD TEST 
15 - GAS LINE DRIP 
16 - CASING LEAK 
17 - WIRE LINE TEST 
18 - HEADER 
19 - FILTER 
20 - TEST TOOL 
21 - LTX UNIT 
22 - KNOCKOUT 
23 - WELL BLEEDER 
24 - FRACTURE TEST 
~~ 
L~ - TEST WAGON 
26 - PUMP 
27 - TAP NEAR WELL 
28 - TAP AWAY FROM 
29 - BUCKET 
30 - PRESSURE TANK 
31 - DISCHARGE PIPE 
3? - FOERST SAMPLER -33 - BAILER 
34 - DRAIN LINE 
3~ ~ - INJECTION PUMP 

WELL 

36 - SPOT SAMPLE IN FLUID COLUMN 
37 - TANK BATTERY INCLUDING GUN BARREL 
38 - WINDMILL 
39 - WATER SIPHON 
40 - SPECIAL 
41 - MUNICIPAL AND DOMESTIC WASTE 
42 - INDUSTRIAL WASTE 
43 - STORM WATER <PRIOR TO ENTERING NATURAL CHANNELS> 
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CODE 

00115 

72006 

PARAMETER 

VALUES FOR PARAMETER CODE 72005 - CONTINUED: 

44 - PUBLIC WATER SUPPLIES <TREATED WATER) 
45 - MINE WATER 
46 - PUBLIC WATER SUPPLIES <UNTREATED WATER> 
47 - WATER WELL 
48 - MULTIPLE WATER WELLS 
49 - OIL WELL 
50 - MULTI-OIL WELL 
51 - GAS WELL 
52 - MULTI-GAS WELL 
53 - OIL AND GAS WELL 
54 - MULTI-OIL AND GAS WELL 
55 - DRILLED AND ABANDONED WELL 
56 - PLUGGED AND ABANDONED WELL 
57 - JUNKED AND ABANDONED WELL 
59 - ABANDONED OIL WELL 
60 - ABANDONED GAS WELL 
61 - SALT-WATER SUPPLY WELL 
62 - SALT-WATER DISPOSAL WELL 
63 - INJECTION WELL 
64 - SERVICE WELL 
65 - WETLAND ECOSYSTEM 
66 - DREDGE WAKE 
67 - MAINSTREAM 
68 - OVERBANK 
69 - COMPOSITED PUBLIC WATER SUPPLY<UNTREATED WATER> 
70 - COMPOSITED PUBLIC WATER SUPPLY<TREATED WATER> 

SAMPLE TREATMENT 

VALUES FOR PARAMETER CODE 00115: 

1 - RAW 
2 - TREATED 

SAMPLING CONDITION CODE 

VALUES FOR PARAMETER CODE 72006: 

1 - TESTING 
2 - UNDESIGNATED 
3 - SWABBING 
4 - FLOWING 
5 - REVERSING OUT 
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CODE 

71995 

71996 

71997 

71998 

PARAMETER 

VALUES FOR PARAMETER CODE 72006 - CONTINUED: 

6 - FLOWING ON GAS LIFT 
7 - AFTER ACIDIZING 
8 - PUMPING 
9 - MILLIPORE FILTER 

10 - OPEN HOLE 
11 - FLOWING ON DRILL STEM TEST 
12 - AFTER DRILL STEM TEST 
15 - BAILING 
16 - AFTER PERFORATION 
17 - TUBING FLOW 
18 - PRODUCING 
19 - CIRCULATING 
20 - FLOWING ON PRODUCTION TEST 
21 - FLOWING ON POTENTIAL TEST 
22 - LIFTING 
23 - FLOWING TO PIT 
24 - WATER FLOODING 
25 - JETTING 
26 - PRODUCTION AND DEVELOPMENT TEST 
27 - PRODUCTION BY UNKNOWN METHOD 

WATER USE <PRIMARY> 

WATER USE <SECONDARY> 

WATER USE <TERTIARY> 

WATER USE (QUATERNARY> 
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CODE 

00001 

00002 

00003 

00004 

00005 

00008 

00009 

00010 

* 00011 

00012 

00013 

00014 

00020 

* 00021 

00022 

00025 

PARAMETER CODES FOR WATER DATA 

IN NUMERIC ORDER 

PARAMETER 

CROSS- SECTION LOCATION, FEET FROM RIGHT BANK 
LOOKING UPSTREAM 

CROSS-SECTION LOCATION, PERCENT FROM RIGHT BANK 
LOOKING UPSTREAM 

DEPTH OF COLLECTION <FEET> 

STREAM WIDTH <FEET> 

CROSS- SECTION LOCATION, 
VERTICAL <PERCENT OF TOTAL DEPTH> 

NUMBER USED IN SAMPLE ACCOUNTING PROCEDURE 

CROSS-SECTION LOCATION, FEET FROM LEFT BANK 
LOOKING DOWNSTREAM 

TEMPERATURE, WATER <DEG. C> 

TEMPERATURE, WATER <DEG. F) (00010> 

TEMPERATURE, EVAPORATION, 48 INCH PAN <DEG. C> 

TEMPERATUREv EVAPORATION, 24 INCH PAN <DEG. C> 

TEMPERATURE, WET BULB <DEG. C) 

TEMPERATURE, AIR CDEG. C> 

TEMPERATURE, AIR <DEG. F) (00020) 

LENGTH OF EXPOSURE <DAYS) 

BAROMETRIC PRESSURE <MM OF HG> 

* - CODE TO BE USED AS INPUT TO THE DAILY VALUES FILE ONLY. THE 
INPUT DATA WILL BE CONVERTED TO THE PROPER UNITS AND STORED 
WITH THE CODE SHOWN IN PARENTHESES. 
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CODE 

00027 

00028 

PARAMETER 

CODE NUMBER FOR AGENCY COLLECTING SAMPLE 

CODE NUMBER FOR AGENCY ANALYZING SAMPLE 

VALUES FOR PARAMETER CODES 00027 AND 00028: 

500 - DEPARTMENT OF AGRICULTURE 
504 - AGRICULTURAL RESEARCH SERVICE 
520 - SOIL CONSERVATION SERVICE 
596 - FOREST SERVICE 
600 - DEPARTMENT OF COMMERCE 
642 - NATIONAL INDUSTRIAL POLLUTION CONTROL 

COUNCIL 
648 - NATIONAL OCEANIC AND ATMOSPHERIC 

ADMINISTRATION 
655 - NATIONAL BUREAU OF STANDARDS 
700 - DEPARTMENT OF DEFENSE - MILITARY 
701 - AIR FORCE 
702 - ARMY 
703 - MARINES 
704 - NAVY 
800 - DEPARTMENT OF DEFENSE - CIVIL 
810 - CORPS OF ENGINEERS 
900 - DEPARTMENT OF HEALTH, EDUCATION 

AND WELFARE 
910 - FOOD AND DRUG ADMINISTRATION 
915 - ENVIRONMENTAL HEALTH SERVICE 
930 - NATIONAL INSTITUTE OF HEALTH 

1000 - DEPARTMENT OF THE INTERIOR 
1004 - BUREAU OF LAND MANAGEMENT 
1008 - BUREAU OF INDIAN AFFAIRS 
1016 - BUREAU OF OUTDOOR RECREATION 
1028 - GEOLOGICAL SURVEY 
1032 - BUREAU OF MINES 
1050 - BUREAU OF SPORT FISHERIES AND WILDLIFE 
1053 - NATIONAL PARK SERVICE 
1060 - BUREAU OF RECLAMATION 
1062 - ALASKA POWER ADMINISTRATION 
1064 - BONNEVILLE F~WER ADMINISTRATION 
1068 - SOlffHEASTERN POWER ADMINISTRATION 
1072 - SOUTHWESTERN POWER ADMINISTRATION 
1076 - OFFICE OF SALINE WATER 
1086 - OFFICE OF WATER RESOURCES RESEARCH 
1800 - ATOMIC ENERGY COMMISSION 
2000 - ENVIRONMENTAL PROTECTION AGENCY 
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CODE PARAMETER 

VALUES FOR PARAMETER CODES 00027 AND 00028 - CONTINUED: 

2100 - DEPARTMENT OF TRANSPORTATION 
2300 - GENERAL SERVICES ADMINISTRATION 
2500 - DEPARTMENT OF HOUSING AND URBAN 

DEVELOPMENT 
2700 - NATIONAL AERONAUTICS AND SPACE 

ADMINISTRATION 
3315 - TENNESSEE VALLEY AUTHORITY 
3335 - WATER RESOURCES COUNCIL 
6001 - ASSOCIATION OF BAY AREA GOVERNM~NTS, CALIFORNIA 
97XX - STATE HEALTH LABORATORY 

XX :::: STATE CODE 
9801 - PRIVATE LABORATORY 
9802 - SALT RIVER VALLEY USERS ASSOCIATION 
9803 - METROPOLITIAN WATER DISTRICT OF 

SOUTHERN CALIFORNIA 
9804 - FLORIDA DEPARTMENT OF POLLUTION CONTROL 

• 

9805 - CENTRAL AND SOUTHERN FLORIDA FLOOD 
CONTI:~oL. D I STF~ I CT .• 

9806 - FLORIDA GAME AND FRESH WATER FISH 
COMMISSION 

9807 - FLORIDA DEPARTMENT OF HEALTH AND 
REHABILITATIVE SERVICES 

9808 - SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT 
9809 - CITY OF JACKSONVILLE, FLORIDA 
9810 - REEDY CREEK IMPROVEMENT DISTRICT, FLORIDA 
9811 - ORANGE COUNTY POLLUTION CONTROL 

DEPARTMENT~ FLORIDA 
9812 - BREVARD COUNTY POLLUTION CONTROL 

DEPARTMENT, FLORIDA 
9813 - PENNSYLVANIA DEPARTMENT OF 

ENVIRONMENTAL RESOURCES 
9814 - ALASKA DEPARTMENT OF FISH AND GAME 
9815 - ALASKA DEPARTMENT OF ENVIRONMENTAL 

CONSEF~VA T I ON 
9816 - CALIFORNIA DEPARTMENT OF WATER RESOURCES 
9817 - ORANGE COUNTY WATER DISTRICT, CALIF. 
9818 - HILLSBOROUGH COUNTY ENVIRONMENTAL 

PF<OTECT I ON COMM IS I ON, FL 
9819 - NASSAU COUNTY DEPARTMENT OF HEALTH, NY 
9820 - SUFFOLK COUNTY DEPARTMENT OF HEALTH, NY 
9821 - SUFFOLK COUNTY DEPARTMENT OF 

ENVIRONMENTAL CONTROL, NY 
9822 - SUFFOLK COUNTY WATER AUTHORITY, NY 
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CODE PARAMETER 

VALUES FOR PARAMETER CODES 00027 AND 00028 - CONTINUED: 

9823 - ALAMEDA COUNTY WATER DISTRICTv CA 
9824 - ALAMEDA COUNTY FLOOD CONTROL AND WATER 

CONSER~ATION DISTRICT, ZONE NO. 7, CA 
9825 - VALLEY COMMUNITY SERVICES DISTRICT 

<LIVERMORE), CA 
9826 - CITY OF LIVERMORE WASTE TREATMENT PLANT, CA 
9827 - ARKANSAS DEPARTMENT OF POLLUTION 

CONTROL AND ECOLOGY 
9828 - ARKANSAS GAME AND FISH COMMISSION 
9829 - NASSAU COUNTY DEPARTMENT OF PUBLIC WORKS 
9830 - INDUSTRY LABORATORY 
9831 - UNIVERSITY OF IOWA, STATE HYGENIC LABORATORY 
9901 - EDUCATIONAL 
9902 - UNIVERSITY OF ARIZONA 
9903 - UNIVERSITY OF FLORIDA 
9904 - FLORIDA STATE UNIVERSITY 
9905 - FLORIDA TECHNOLOGICAL UNIVERSITY 
9906 - UNIVERSITY OF ALASKA 
9999 - OTHER 

06010 - CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
NORTH COAST REGION 

12001 - CITY OF TAMPA, FLORIDA 
12010 - PALM BEACH COUNTY ENGINEER 
12020 - PALM BEACH COUNTY HEALTH DEPT. 
12030 - DADE COUNTY DEPT. OF ENV. RESOURCES MAN. 
16001 - IDAHO&DEPART~ENT OF WATER RESOURCES 
16002 - IDAHO DEPARTMENT OF HEALTH AND WELFARE 
17001 - METROPOLITAN SANITARY DIST. OF GREATER CHICAGO<MSD> 
17002 - ILLINOIS ENVIRONMENTAL PROTECTION AGENCY <IEPA> 
17003 - ILLINOIS STATE WATER SURVEY <ISWS> 
20001 - KANSAS STATE GEOLOGICAL SURVEY 
20002 - KANSAS STATE DEPT. OF HEALTH AND ENVIRONMENT 
28001 - MISSISSIPPI AIR AND WATER POLLUTION 

CONTROL COMMISSION 
28002 - MISSISSIPPI GEOLOGICAL SURVEY 
30010 - MONTANA BUREAU OF MINES AND GEOLOGY 
32001 - DIVISION OF ENVIRONMENTAL PROTECTION 
32003 - NEVADA DIVISION OF WATER RESOURCES 
32005- UNIV. OF NEV., DIV. OF RENEW. NAT. RESOURCES 
32006 - NEVADA BUREAU OF ENVIRONMENTAL HEALTH 
32007 - NEVADA BUREAU OF MINES & GEOLOGY 
32009 - NEVADA DEPARTMENT OF FISH & GAME 
32010 - NEVADA DIVISION OF FORESTRY 
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CODE 

00029 

00032 

00035 

00036 

00041 

PARAMETER 

VALUES FOR PARAMETER CODES 00027 AND 00028 - CONTINUED: 

32011 - NEVADA DIVISION OF PARKS 
32012 - NEVADA CONSUMER HEALTH PROTECTION SERVICE 
32013- UNIV. OF NEV., DESERT RESEARCH INSTITUTE 
32014- UNIV. OF NEV., COLLEGE OF AGRICULTURE 
32015 - CLARK COUNTY DISTRICT HEALTH DEPARTMENT 
32016 - WASHOE COUNTY DISTRICT HEALTH DEPARTMENT 
32017 - LAS VEGAS VALLEY WATER DISTRICT 
32018 - SIERRA PACIFIC POWER CO. 
32019 - NEVADA BUREAU OF LABORATORIES AND RESEARCH 
32091 - WASHOE COUNTY COG 
32092 - CLARK COUNTY COG 
32093 - MUNICIPAL WATER COMPANY 
34001 - NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
38001 - NORTH DAKOTA GEOLOGICAL SURVEY 
38002 - NORTH DAKOTA STATE WATER COMMISSION 
47001 - UNIVERSITY OF TENNESSEE AT KNOXVILLE 

PROJECT NUMBER 

CLOUD COVER <PERCENT> 

WIND VELOCITY <MILES PER HOUR> 

WIND DIRECTION IN DEGREES FROM TRUE NORTH <CLOCKWISE> 

WEATHER 

VALUES FOR PARAMETER CODE 00041: 

00 - CLOUDLESS 
01 - PARTLY CLOUDY 
02 - CLOUDY 
03 - OVERCAST 
10 - PRECIPITATION WITHIN SIGHT 
13 - UGLY, THREATENING SKY 
40 - FOG 
50 - DRIZZLE 
51 - SLIGHT DRIZZLE, INTERMITTENT 
52 - SLIGHT DRIZZLE, CONTINUOUS 
53 - MODERATE DRIZZLE, INTERMITTENT 
54 - MODERATE DRIZZLE, CONTINUOUS 
55 - THICK DRIZZLE, INTERMITTENT 
56 - THICK DRIZZLE, CONTINUOUS 
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CODE 

00042 

00045 

PARAMETER 

VALUES FOR PARAMETER CODE 00041 - CONTINUED: 

57 - DRIZZLE AND FOG 
58 - SLIGHT OR MODERATE DRIZZLE AND RAIN 
59 - THICK DRIZZLE AND RAIN 
60 - RAIN 
61 - SLIGHT RAIN, INTERMITTENT 
62 - SLIGHT RAIN, CONTINUOUS 
63 - MODERATE RAIN, INTERMITTENT 
64 - MODERATE RAIN, CONTINUOUS 
65 - HEAVY RAIN, INTERMITTENT 
66 - HEAVY RAIN, CONTINUOUS 
67 - RAIN AND FOG 
68 - SLIGHT OR MODERATE MIXED RAIN AND SNOW 
69 - HEAVY MIXED RAIN AND SNOW 
70 - SNOW OR SLEET 
71 - SLIGHT SNOW IN FLAKES, INTERMITTENT 
72 - SLIGHT SNOW IN FLAKES, CONTINUOUS 
73 - MODERATE SNOW IN FLAKES, INTERMITTENT 
74 - MODERATE SNOW IN FLAKES, CONTINUOUS 
75 - HEAVY SNOW IN FLAKES, INTERMITTENT 
76 - HEAVY SNOW IN FLAKES, CONTINUOUS 
77 - SNOW AND FOG 
78 - GRANULAR SNOW <FROZEN DRIZZLE> 
79 - ICE CRYSTALS 
80 - SHOWERCS> 
81 - SLIGHT OR MODERATE RAIN SHOWER<S> 
82 - HEAVY RAIN SHOWERCS> 
83 - SLIGHT OR MODERATE SNOW SHOWER<S> 
84 - HEAVY SNOW SHOWER<S> 
85 - SLIGHT OR MODERATE RAIN AND SNOW SHOWER<S> 
86 - HEAVY RAIN AND SNOW SHOWER<S> 
87 - GRANULAR SNOW SHOWERCS> 
88 - SLIGHT OR MODERATE HAIL OR RAIN AND HAIL SHOWERCS> 
89 - HEAVY HAIL OR RAIN AND HAIL SHOWERCS> 
90 - THUNDERSTORM 
93 - SLIGHT" THUNDERSTORM WITH RAIN OR SNOW 
94 - SLIGHT THUNDERSTORM WITH HAIL 
95 - MODERATE THUNDERSTORM WITH RAIN OR SNOW 
96 - MODERATE THUNDERSTORM WITH HAIL 
97 - HEAVY THUNDERSTORM WITH RAIN OR SNOW 
99 - HEAVY THUNDERSTORM WITH HAIL 

ALTITUDE ABOVE MEAN SEA LEVEL <TEST> 

RAINFALLv ACCUMULATED CINCHES) 
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CODE PARAMETER 

0()049 SURFACE AF~EA < SC~UAF~E M I L.ES > 

00050 EVAPORATION, TOTAL. CINCHES PER DAY> 

00052 HUMIDITYv RELATIVE <PERCENT> 

00053 SURFACE AREA <ACRES) 

00054 RESERVOIR STORAGE CAC-FT> 

00055 STREAM VELOCITY <FEET PER SECOND> 

00056 FLOW RATE <YIELD OF WELL) <GALLONS PER DAY> 

00058 FLOW RATE CYIELD OF WELL) <GALLONS PER MINUTE> 

00059 FLOW RATEr INSTANTANEOUS <YIELD OF WELL AT TIME OF 
SAMPLE) <GALLONS PER MINUTE> 

00060 STREAMFLOW <CUBIC FEET PER SECOND> 

00061 STREAMFL.OWv INSTANTANEOUS <CUBIC FEET PER SECOND> 

00062 F~ESEI~lJ1J :u~ ELEVATION, WATE~";: SU~";:FACE (FE-ET ABOVE DATUM) 

00063 NUMBER OF SAMPLING POINTS 

00064 DEPTH OF STREAM, MEAN <FEET> 

00065 STAGE <FEET ABOVE DATUM) 

00067 TIDE STAGE CODE 

00070 TURBIDITY CJTU) 

00074 LIGHT TRANSMISSION, 1 METER PATHLENGTH <PERCENT> 

00075 TURBIDITY, HEL.LIGE CMG/L AS SILICON DIOXIDE> 

00076 TURBIDITY CNTU) 

00077 TRANSPARENCY, SECCHI DISK <INCHES> 

00078 TRANSPARENCY, SECCHI DISK <METERS> 

oooao COLOR <PLATINUM COBALT UNITS) 
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CODE 

00081 

00085 

00086 

00090 

00095 

00098 

00115 

00300 

00301 

00302 

00310 

00320 

00325 

00330 

00335 

00339 

00340 

00405 

00410 

00430 

PARAMETER 

COLOR, TOTAL <PLATINUM - COBALT UNITS> 

ODOR <THRESHOLD NUMBER AT ROOM TEMPERATURE> 

ODOR <THRESHOLD NUMBER AT 60 DEG C) 

OXIDATION REDUCTION POTENTIAL <MILLIVOLTS> 

SPECIFIC CONDUCTANCE CMICROMHOS PER CM Al 25 DEG C) 

SAMPLING DEPTH <METERS) 

SAMPLE TREATMENT 

VALUES FOR PARAMETER CODE 00115: 

1 - RAW 
2 - TREATED 

DISSOLVED OXYGEN CMG/L) 

DISSOLVED OXYGEN <PERCENT OF SATURATION) 

IMMEDIATE OXYGEN DEMAND CMG/L) 

OXYGEN DEMAND, BIOCHEMICAL 5-DAY AT 20 DEG C CMG/L) 

OXYGEN DEMANDP BIOCHEMICAL ULTIMATE CARBONACEOUS CMG/L) 

DEOXYGENATION CONSTANT K1 TO BASE E CPER DAY> 

REOXYGENATION CONSTANT K2 TO BASE E <PER DAY> 

OXYGEN DEMANDv CHEMICALv 0.025N DICHROMATE CMG/L) 

OXYGEN DEMANDv CHEMICALP TOTAL IN BOTTOM MATERIAL, 
DRY WT <MG/KG> 

OXYGEN DEMANDv CHEMICAL, 0.25N DICHROMATE <MG/L) 

CARBON DIOXIDEv DISSOLVED CMG/L AS C02) 

ALKALINITY <MG/L AS CAC03) 

ALKALINITY, CARBONATE CMG/L AS CAC03) 
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CODE 

00435 

00436 

00437 

00440 

00445 

00480 

00495 

00496 

00500 

00505 

00510 

00515 

00520 

00525 

00530 

00535 

00540 

00545 

00548 

00549 

00550 

00553 

PARAMETER 

ACIDITY, TOTAL <MG/L AS CAC03) 

ACIDITYv MINERAL <METHYL ORANGE><MG/L AS CAC03) 

ACIDITY, C02 <PHENOLPTHALEIN> <MG/L AS CAC03) 

BICARBONATE ION <MG/L AS HC03> 

CARBONATE ION <MG/L AS C03) 

SALINITY <PARTS PER THOUSAND> 

SEDIMENT, MOISTURE IN SAMPLES <PERCENT> 

LOSS ON IGNITIONv BOTTOM MATERIAL CMG/KG> 

SOLIDS, RESIDUE ON EVAPORATION AT 105 DEG c, 
TOTAL <MG/L) 

RESIDUE, TOTAL VOLATILE <MG/L) CLOSS ON IGNITION> 

SOLIDS, NONVOLATILE ON IGNITION, TOTAL <MG/L) 

SOLIDS, RESIDUE ON EVAPORATION AT 105 DEG c, 
DISSOLVED CMG/L) 

RESIDUE, VOLATILE FILTRABLE CMG/L) 

SOLIDS, NONVOLATILE ON IGNITION, DISSOLVED <MG/L) 

SOLIDS, RESIDUE AT 105 DEG c, SUSPENDED CMG/L) 

RESIDUE, VOLATILE NONFILTRABLE CMG/L) 

SOLIDS, NONVOLATILE ON IGNITION, SUSPENDED CMG/L) 

RESIDUE, SETTLEABLE <ML/L) 

RESIDUE, FIXED NONSETTLEABLE CMG/L) 
<LOSS ON IGNITION ASH> 

SOLIDS, VOLATILE, NONSETTLEABLE CMG/L) 

OIL-GREASE, TOTAL CMG/L) 

OIL-GREASE IN BOTTOM MATERIAL CMG/KG) 
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CODE 

00556 

00557 

00560 

00561 

00572 

00573 

00600 

00602 

00603 

00605 

00607 

00608 

00610 

00611 

00613 

00615 

00616 

00618 

00620 

00621 

PARAMETER 

OIL-GREASE, TOTAL RECOVERABLE, GRAVIMETRIC, FREON 
EXTRACTABLE <MG/L) 

OIL-GREASE, TOTAL IN BOTTOM MATERIAL, GRAVIMETRIC, FREON 
EXTRACTABLE, DRY WT,, <MG/KG) 

OIL-GREASE, TOTAL RECOVERABLE, ELECTROMETRIC, INFRARED
FREON EXTRACTABLE, <MG/L) 

OIL-GREASE, TOTAL IN BOTTOM MATERIAL, ELECTROMETRIC, 
INFRARED-FREON EXTRACTABLE,DRY WT., <MG/KG> 

PERIPHYTON, BIOMASS, ASH WEIGHT (G/SQ M> 

PERIPHYTONv BIOMASS, DRY WEIGHT, TOTAL (G/SQ M> 

NITROGEN, TOTAL <MG/L AS N> 

NITROGEN, DISSOLVED <MG/L AS N> 

NITROGEN, TOTAL IN BOTTOM MATERIAL <MG/KG AS N> 

NITROGENv ORGANIC, TOTAL <MG/L AS N> 

NITROGEN, ORGANIC, DISSOLVED (MG/L AS N> 

NITROGEN, AMMONIA, DISSOLVED <MG/L AS N> 

NITROGEN, AMMONIA, TOTAL <MG/L AS N> 

NITROGEN, AMMONIA, TOTAL IN BOTTOM MATERIALv 
DRY WT CMG/KG AS N> 

NITROGENv NITRITE, DISSOLVED CMG/L AS N> 

NITROGEN, NITRITE, TOTAL CMG/L AS N> 

NITROGEN, NITRITE, TOTAL IN BOTTOM MATERIAL 
CMG/KG AS N> 

NITROGENv NITRATE, DISSOLVED <MG/L AS N> 

NITROGEN, NITRATE, TOTAL <MG/L AS N> 

NITROGEN, NITRATE, TOTAL IN BOTTOM MATERIAL 
<MG/KG AS N> 
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CODE 

00623 

00624 

00625 

00626 

00630 

00631 

00633 

00635 

00636 

00639 

00650 

00653 

00660 

00665 

00666 

00668 

00669 

00670 

00671 

00672 

PARAMETER 

NITROGEN, AMMONIA PLUS ORGANIC, DISSOLVED CMG/L AS N> 

NITROGEN, AMMONIA PLUS ORGANIC, SUSPENDED TOTAL CMG/L AS N> 

NITROGEN, AMMONIA PLUS ORGANIC, TOTAL CMG/L AS N> 

NITROGEN~ AMMONIA PLUS ORGANIC, 
TOTAL IN BOTTOM MATERIAL, DRY WT <MG/KG AS N> 

NITROGENv NITRITE PLUS NITRATE, TOTAL 
CMG/L AS N> 

NITROGEN, NITRITE PLUS NITRATE, DISSOLVED 
CMG/L AS N> 

NITROGEN, NITRITE PLUS NITRATE, 
TOTAL IN BOTTOM MATERIAL, DRY WT CMG/KG AS N> 

NITROGEN, AMMONIA + ORGANIC, TOTAL, 
ONE DETERMINATION CMG/L AS N) 

NITROGENr AMMONIA + ORGANIC, DISSOLVED, 
ONE DETERMINATION CMG/L AS N> 

NITROGEN, ALBUMINOID CMG/L AS N> 

PHOSPHATE, TOTAL CMG/L AS P04) 

PHOSPHATE~ TOTAL SOLUBLE CMG/L AS P04) 

PHOSPHATE, ORTHO, DISSOLVED CMG/L AS P04) 

PHOSPHORUS, TOTAL CMG/L AS P> 

PHOSPHORUS, DISSOLVED CMG/L AS P> 

PHOSPHORUS, TOTAL IN BOTTOM MATERIAL, 
DRY WT CMG/KG AS P> 

PHOSPHORUS, HYDROLYZABLE, TOTAL <MG/L AS P> 

PHOSPHORUS, ORGANIC, TOTAL CMG/L AS P> 

PHOSPHORUS, ORTHOPHOSPHATE, DISSOLVED CMG/L AS P> 

PHOSPHORUS, HYDROLYZABLE, DISSOLVED CMG/L AS P) 
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CODE 

00673 

00677 

0067B 

00680 

00681 

00682 

00683 

00685 

00686 

00687 

00688 

00689 

00690 

0069:1. 

00693 

00694 

00720 

00721 

00723 

00730 

007~31 

00740 

PAF~AMETER 

PHOSPHORUS, ORGANIC, DISSOLVED <MG/L AS P> 

PHOSPHORUS~ HYDROLYZABLE PLUS ORTHOv DISSOLVED <MG/L AS P> 

PHOSPHORUS, HYDROLYZABLE PLUS ORTHO, TOTAL <MG/L AS P) 

CARBON, ORGANIC, TOTAL <MG/L AS C) 

CARBON, ORGANIC, DISSOLVED CMG/L AS C> 

CARBON, INORGANIC PLUS ORGANIC, DISSOLVED CMG/L AS C> 

CARBON, ORGANIC, SUSPENDED TOTAL <MG/L AS C> 

CARBON, INORGANIC, TOTAL <MG/L AS C> 

CARBON, INORGANIC, BOTTOM MATERIAL CG/KG> 

CARBON, ORGANIC, TOTAL IN BOTTOM MATERIALv DRY WT CG/KG> 

CARBON, INORGANIC, SUSPENDED TOTAL <MG/L AS C> 

CARBON, ORGANIC, SUSPENDED TOTAL <MG/L AS C) 

CARBON, TOTAL <MG/L AS C> 

CARBON, INORGANIC, DISSOLVED <MG/L AS C> 

CARBON, ORGANIC, IMMISCIBLE <MG/L AS C> 

CARBON, INORGANIC PLUS ORGANIC, TOTAL IN BOTTOM MATERIAL, 
DRY WT CG/KG> 

CARBON, INORGANIC PLUS ORGANIC, SUSPENDED TOTAL <MG/L AS C> 

CYANIDE, TOTAL CMG/L AS CN> 

CYANIDE, TOTAL IN BOTTOM MATERIAL, DRY WT <UG/G AS CN> 

CYANIDE, DISSOLVED <MG/L AS CN> 

THIOCYANATE, TOTAL <MG/L AS SCN> 

THIOCYANATE, DISSOLVED <MG/L AS SCN> 

SULFITE <MG/L AS S03) 
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CODE 

00745 

00746 

00900 

00902 

00910 

00915 

00916 

00917 

00924 

00925 

00926 

00927 

00929 

00930 

00931 

00932 

00933 

00934 

00935 

00937 

00938 

PARAMETER 

SULFIDEv TOTAL CMG/L AS S> 

SULFIDE, DISSOLVED CMG/L AS S) 

HARDNESS, TOTAL CMG/L AS CAC03) 

HARDNESS, NONCARBONATE CMG/L AS CAC03) 

CALCIUM, DISSOLVED CMG/L AS CAC03) 

CALCIUM, DISSOLVED CMG/L AS CA) 

CALCIUM, TOTAL CMG/L AS CA> 

CALCIUM, RECOVERABLE FROM BOTTOM MATERIAL, DRY WT 
<MG/KG AS CA> 

MAGNESIUM, RECOVERABLE FROM BOTTOM MATERIAL, DRY WT 
CMG/KG AS MG> 

MAGNESIUM, DISSOLVED <MG/L AS MG> 

MAGNESIUM, SUSPENDED TOTAL <MG/L AS MG> 

MAGNESIUM, TOTAL <MG/L AS MG> 

SODIUM, TOTAL <MG/L AS NA> 

SODIUM, DISSOLVED <MG/L AS NA> 

SODIUM ADSORPTION RATIO 

SODIUM~ PERCENT 

SODIUM PLUS POTASSIUM, DISSOLVED <MG/L AS NA> 

SODIUM, RECOVERABLE FROM BOTTOM MATERIAL, DRY WT 
CMG/KG AS NA> 

POTASSIUM, DISSOLVED CMG/L AS K> 

POTASSIUM, TOTAL CMG/L AS K> 

POTASSIUM, RECOVERABLE FROM BOTTOM MATERIAL' DRY WT 
<MG/KG AS K) 
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CODE 

00940 

00945 

00950 

009~i1 

0095~5 

009<,,.7 

01000 

01001 

01002 

0100:~ 

01005 

01006 

01007 

0100B 

01010 

0:1.01.1 

0:1.012 

010:1.:·5 

O:lO:I.5 

0101.6 

0:1.01"7 

010:~~() 

01021 

PARAMETER 

CHLORIDE, DISSOLVED <MG/L AS CL) 

SULFATEv DISSOLVED <MG/L AS S04) 

FLUORIDE~ DISSOLVED <MG/L AS F> 

FLUORIDE, TOTAL <MG/L AS F) 

SILICA, DISSOLVED <MG/L AS SI02) 

ARSENICv INORGANIC, TOTAL CUG/L AS AS><NOT FOR WRD USE) 

ARSENIC, DISSOLVED < UG/L A'S AS) 

ARSENIC, SUSPENDED TOTAL (UG/L AS AS) 

ARSENIC, TOTAL CUG/L AS AS) 

ARSENICv TOTAL IN BOTTOM MATERIAL CUG/G AS AS> 

BARIUMv DISSOLVED CUG/L AS BA> 

BARIUMv SUSPENDED RECOVERABLE <UG/L AS BA> 

BARIUMv TOTAL <UG/L AS BA) 

BARIUM, TOTAL IN BOTTOM MATERIAL CUG/G AS BA) 

BERYLLIUMv DISSOLVED <UG/L AS BE> 

BERYLLIUM, SUSPENDED RECOVERABLE <UG/L AS BE> 

BERYLLIUMv TOTAL CUG/L AS BE) 

BERYLLIUMv TOTAL IN BOTTOM MATERIAL <UG/G AS BE) 

BISMUTH, DISSOLVED CUG/L AS BI> 

BISMUTHv SUSPENDED TOTAL <UG/L AS BI) 

BISMUTHv TOTAL CUG/L AS BI) 

BORON, DISSOLVED <UG/L AS B> 

BORONv SUSPENDED RECOVERABLE CUG/L AS B> 



CODE 

01022 

01025 

01.026 

0102"7 

01028 

01029 

01030 

Ol.0:31 

0:1.0::52 

0:1.034 

() 1. 03~:; 

O:t.0:36 

0:1.0:37 

o :t. o:3B 

01.040 

0104:1. 

01 04~~ 

0:1.04:3 

():1.044 

() :1. ()46 

01.04? 

PARAMETER 

BORON, TOTAL <UG/L AS B> 

BORON, TOTAL IN BOTTOM MATERIAL <UG/G AS B> 

CADMIUM, DISSOLVED <UG/L AS CD) 

CADMIUM, SUSPENDED RECOVERABLE <UG/L AS CD> 

CADMIUM, TOTAL <UG/L AS CD> 

CADMIUM, TOTAL IN BOTTOM MATERIAL <UG/G AS CD) 

CHROMIUM, TOTAL IN BOTTOM MATERIAL <UG/G AS CR) 

CHROMIUMv DISSOLVED <UG/L AS CR) 

CHROMIUM, SUSPENDED RECOVERABLE <UG/L AS CR> 

CHROMIUM, HEXAVALENT, DISSOLVED <UG/L AS CR) 

CHROMIUM, TOTAL CUG/L AS CR> 

COBALT, DISSOLVED <UG/L AS CO> 

COBALT, SUSPENDED RECOVERABLE <UG/L AS CO> 

COBALT, TOTAL <UG/L AS CO) 

COBALT, TOTAL IN BOTTOM MATERIAL <UG/G AS CO) 

COPPEF~, D I SSDLVEit ( lJG/L AS CU) 

cm~PER, SUSPENDED RECOVERABLE <UG/L AS CU> 

COPPER, TOTAL <UG/L AS CU) 

COPPEF<, TOTAL IN BOTT-OM MATERIAL ( UG/G AS CU) 

IRON, SUSPENDED RECOVERABLE (LJG/L AS FE> 

IRON, TOTAL CUG/L AS FE> 

IRON, DISSOLVED <UG/L AS FE> 

IRON, FERROUS <UG/L AS FE> 
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CODE 

01048 

01049 

01050 

01051 

01052 

01053 

01054 

01055 

01056 

01060 

01061 

01062 

01063 

01065 

01066 

01067 

01068 

01075 

01076 

01077 

01078 

01080 

01081 

PARAMETER 

IRON, DISSOLVED FERRIC AND FERROUS CUG/L) 

LEAD, DISSOLVED CUG/L AS PB> 

LEAD, SUSPENDED RECOVERABLE CUG/L AS PB> 

LEAD, TOTAL CUG/L AS PB> 

LEADv TOTAL IN BOTTOM MATERIAL CUG/G AS PB> 

MANGANESEv TOTAL IN BOTTOM MATERIAL CUG/G AS MN> 

MANGANESE, SUSPENDED RECOVERABLE CUG/L AS MN> 

MANGANESE, TOTAL CUG/L AS MN> 

MANGANESE, DISSOLVED CUG/L AS MN> 

MOLYBDENUM, DISSOLVED CUG/L AS MO> 

MOLYBDENUM, SUSPENDED RECOVERABLE CUG/L AS MO> 

MOLYBDENUM, TOTAL CUG/L AS MO> 

MOLYBDENUM, TOTAL IN BOTTOM MATERIAL CUG/G AS MO> 

NICKEL, DISSOLVED CUG/L AS NI> 

NICKEL, SUSPENDED RECOVERABLE CUG/L AS NI> 

NICKEL, TOTAL CUG/L AS NI> 

NICKEL, TOTAL IN BOTTOM MATERIAL CUG/G AS NI> 

SILVER, DISSOLVED CUG/L AS AG> 

SILVER, SUSPENDED RECOVERABLE CUG/L AS AG> 

SILVER, TOTAL CUG/L AS AG> 

SILVER, TOTAL IN BOTTOM MATERIAL CUG/G AS AG> 

STRONTIUM, DISSOLVED CUG/L AS SR> 

STRONTIUM, SUSPENDED RECOVERABLE CUG/L AS SR> 
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CODE 

01082 

01083 

01085 

01086 

01087 

01088 

01090 

01091 

01092 

01093 

01095 

01096 

01097 

01098 

01100 

01101 

01102 

01105 

01106 

01107 

01108 

01115 

01116 

PARAMETER 

STRONTIUMv TOTAL <UG/L AS SR) 

STRONTIUM~ TOTAL IN BOTTOM MATERIAL <UG/G AS SR> 

VANADIUM, DISSOLVED <UG/L AS V> 

VANADIUM, SUSPENDED TOTAL <UG/L AS V> 

VANADIUMv TOTAL <UG/L AS V> 

VANADIUM, TOTAL IN BOTTOM MATERIAL <UG/G AS V> 

ZINC, DISSOLVED <UG/L AS ZN> 

ZINCv SUSPENDED RECOVERABLE <UG/L AS ZN> 

ZINC, TOTAL <UG/L AS ZN> 

ZINCv TOTAL IN BOTTOM MATERIAL <UG/G AS ZN> 

ANTIMONY, DISSOLVED <UG/L AS SB> 

ANTIMONY, SUSPENDED TOTAL <UG/L AS SB) 

ANTIMONY, TOTAL <UG/L AS SB> 

ANTIMONYv TOTAL IN BOTTOM MATERIAL <UG/G AS SB> 

TIN, DISSOLVED <UG/L AS SN) 

TIN, SUSPENDED RECOVERABLE <UG/L AS SN> 

TIN, TOTAL <UG/L AS SN> 

ALUMINUM, TOTAL <UG/L AS AL> 

ALUMINUM, DISSOLVED <UG/L AS AL> 

ALUMINUM, SUSPENDED RECOVERABLE <UG/L AS AL> 

ALUMINUM, TOTAL IN BOTTOM MATERIAL <UG/G AS AL) 

CESIUM, DISSOLVED <UG/L AS CS> 

CESIUM, SUSPENDED TOTAL <UG/L AS CS) 
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CODE 

01117 

01120 

01121 

01122 

01125 

01126 

01127 

01130 

01131 

01132 

01133 

01135 

01136 

01137 

01145 

01146 

01147 

01148 

01150 

01151 

01152 

01153 

01160 

PARAMETER 

CESIUM~ TOTAL CUG/L AS CS> 

GALLIUMv DISSOLVED CUG/L AS GA) 

GALLIUM, SUSPENDED TOTAL CUG/L AS GA> 

GALLIUM, TOTAL CUG/L AS GA> 

GERMANIUM, DISSOLVED CUG/L AS GE) 

GERMANIUM, SUSPENDED TOTAL CUG/L AS GE> 

GERMANIUM~ TOTAL <UG/L AS GE> 

LITHIUMv DISSOLVED CUG/L AS LI) 

LITHIUMv SUSPENDED RECOVERABLE CUG/L AS LI) 

LITHIUM, TOTAL CUG/L AS LI) 

LITHIUM, RECOVERABLE FROM BOTTOM MATERIAL, 
DRY WEIGHT CUG/G AS LI> 

RUBIDIUM, DISSOLVED CUG/L AS RB> 

RUBIDIUM, 

RUBIDIUM, 

SELENIUM, 

SELENIUM, 

SELENIUM, 

SELENIUMv 

TITANIUM, 

TITANIUM, 

SUSPENDED TOTAL CUG/L A~ ~ RB> 

TOTAL CUG/L AS RB> 

DISSOLVED CUG/L AS SE> 

SUSPENDED TOTAL CUG/L AS SE> 

TOTA~ CUG/L AS SE> 

TOTAt IN BOTTOM MATERIAL CUG/G AS SEl 

DISSOLVED CUG/L AS TI> 
I 

SUSPtNDED TOTAL CUG/L AS TI) 
I 

TITANIUM, TOTAL CUG/L AS TI> 

TITANIUM, TOTA~ IN BOTTOM MATERIAL CUG/G AS Til 

ZIRCONIUM, DISSOLVED CUG/L AS ZR> 
I 
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CODE PARAMETER 

01161 ZIRCONIUM, SUSPENDED TOTAL <UG/L AS ZR> 

01162 ZIRCONIUM, TOTAL <UG/L AS ZR> 

01170 IRON, TOTAL IN BOTTOM MATERIAL <UG/G AS FE> 

01300 OIL-GREASE <SEVERITY> 

0 130~.5 DETEF~GENT SUDS ( SEVEF~ I TY > 

01310 GAS BUBBLES <SEVERITY> 

01315 SLUDGE, FLOATING <SEVERITY> 

01320 GARBAGEv FLOATING <SEVERITY> 

01325 ALGAEv FLOATING MATS <SEVERITY> 

01330 ODOR, ATMOSPHERIC <SEVERITY> 

01335 SEWAGE SOLIDSv FRESH, FLOATING <SEVERITY> 

01340 FISH, DEAD <SEVERITY> 

01345 DEBRISv FLOATING <SEVERITY> 

01350 TURBIDITY <SEVERITY> 
3=NORMALv 4=FLOOD, 5=ABOVE NORMAL> 

01355 ICE COVERv FLOATING OR SOLID <SEVERITY> 

01501 ALPHA, TOTAL <PCI/L) 

01502 ALPHA, TOTALv COUNTING ERROR <PCI/L) 

01503 ALPHAv DISSOLVED <PCI/L) 

01504 ALPHA, DISSOLVED, COUNTING ERROR <PCI/L) 

01505 ALPHA, SUSPENDED TOTAL (PCI/L) 

01506 ALPHA, SUSPENDED TOTALv COUNTING ERROR <PCI/L) 

01515 GROSS ALPHA RADIOACTIVITY, DISSOLVED <PCI/L AS U NATURAL> 

01516 GROSS ALPHA RADIOACTIVITY, SUSPENDED TOTAL 
< PC I II... AS U NAT U F~ A 1... ) 
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CODE 

01517 

01518 

03501 

03502 

03503 

03504 

03505 

03506 

03515 

03516 

03518 

07000 

07001 

07005 

07006 

07010 

07011 

07012 

07013 

07014 

07015 

PARAMETER 

GROSS ALPHA RADIOACTIVITY, SUSPENDED TOTAL 
CPCI/G AS U NATURAL> 

GROSS ALPHA RADIOACTIVITY, SUSPENDED TOTAL 
CUG/G AS U NATURAL) 

BETA, TOTAL CPCI/L) 

BETAv TOTALv COUNTING ERROR CPCI/L) 

BETA, DISSOLVED CPCI/L) 

BETA, DISSOLVED, COUNTING ERROR CPCI/L) 

BETA, SUSPENDED TOTAL CPCI/L) 

BETA, SUSPENDED TOTAL, COUNTING ERROR <PCI/L) 

GROSS BETA RADIOACTIVITY, DISSOLVED CPCI/L AS CS-137) 

GROSS BETA RADIOACTIVITY, SUSPENDED TOTAL 
CPCI/L AS CS-137) 
CPCI/G AS SR/YT-90) 

GROSS BETA RADIOACTIVITY, SUSPENDED TOTAL 
<PCI/G AS CS-137) 

TRITIUM, TOTAL <PCI/L) 

TRITIUM, TOTAL, COUNTING ERROR CPCI/L) 

TRITIUM, DISSOLVED <PCI/L) 

TRITIUM, DISSOLVED, COUNTING ERROR CPCI/L) 

TRITIUM, SUSPENDED TOTAL CPCI/L) 

TRITIUMv SUSPENDED TOTAL, COUNTING ERROR <PCI/L) 

TRITIUM IN WATER MOLECULES <TRITIUM UNITS) 

TRITIUM IN WATER MOLECULES, COUNTING ERROR <TRITIUM UNITS) 

TRITIUM, SUSPENDED TOTAL, COUNTING ERROR <TRITIUM UNITS) 

TRITIUM, DISSOLVED, COUNTING ERROR <TRITIUM UNITS> 
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CDDE 

07016 

07017 

07018 

07019 

07050 

07051 

07052 

07053 

07054 

07055 

07060 

07061 

07062 

07063 

07064 

07065 

07080 

07100 

07101 

07102 

07103 

07104 

07105 

PARAMETER 

TRITIUMY SUSPENDED TOTAL <TRITIUM UNITS) 

TRITIUMv TOTAL <TRITIUM UNITS> 

TRITIUMv DISSOLVED <TRITIUM UNITS> 

TRITIUMY TOTALv COUNTING ERROR <TRITIUM UNITS> 

CALCIUM 45v DISSOLVED <PCI/L) 

CALCIUM 45v DISSOLVED, COUNTING ERROR <PCI/L) 

CALCIUM 45, SUSPENDED TOTAL <PCI/L) 

CALCIUM 45, SUSPENDED TOTAL, COUNTING ERROR <PCI/L) 

CALCIUM 45v TOTAL <PCI/L) 

CALCIUM 45v TOTALv COUNTING ERROR <PCI/L) 

IRON 59v DISSOLVED <PCI/L) 

IRON 59, DISSOLVED, COUNTING ERROR <PCI/L) 

IRON 59Y SUSPENDED TOTAL <PCI/L) 

IRON 59, SUSPENDED TOTALv COUNTING ERROR <PCI/L) 

IRON 59, TOTAL <PCI/L) 

IRON 59v TOTALv COUNTING ERROR <PCI/L) 

RHODAMINE WT, DISSOLVED <UG/L) 

SELENIUM 75, DISSOLVED <PCI/L) 

SELENIUM 75, DISSOLVED, COUNTING ERROR <PCI/L) 

SELENIUM 75, SUSPENDED TOTAL <PCI/L) 

SELENIUM 75v SUSPENDED TOTAL, COUNTING ERROR <PCI/L) 

SELENIUM 75v TOTAL <PCI/L) 

SELENIUM 75, TOTAL, COUNTING ERROR <PCI/L) 
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CODE PARAMETER 

07120 SILVER 110~ DISSOLVED CPCI/L) 

07121 SILVER 110~ DISSOLVED, COUNTING ERROR CPCI/L) 

07122 SILVER 110~ SUSPENDED TOTAL CPCI/L) 
t 

07123 SILVER 110~ SUSPENDED TOTAL~ COUNTING ERROR CPCI/L) 

07124 SILVER 110Y TOTAL CPCI/L) 

07125 SILVER 110v TOTAL, COUNTING ERROR CPCI/L) 

07140 SULFUR 35v DISSOLVED CPCI/L) 

07141 SULFUR 35, DISSOLVED, COUNTING ERROR CPCI/L) 

07142 SULFUR 35v SUSPENDED TOTAL CPCI/L) 

07143 SULFUR 35v SUSPENDED TOTAL~ COUNTING ERROR CPCI/L) 

07144 SULFUR 35, TOTAL CPCI/L) 

07145 SULFUR 35~ TOTALv COUNTING ERROR CPCI/L) 

09501 RADIUM 226~ TOTAL CPCI/L) 

09503 RADIUM 226, DISSOLVED <PCI/L) 

09505 RADIUM 226v SUSPENDED TOTAL CPCI/L) 

09510 RADIUM 226, DISSOLVED, PLANCHET COUNT CPCI/L) 

09511 RADIUM -226v DISSOLVED, RADON METHOD CPCI/L) 

11501 RADIUM 228v TOTAL CPCI/L AS RA-228) 

11502 RADIUM 228~ TOTALv COUNTING ERROR CPCI/L AS RA-228) 

13501 STRONTIUM 90v TOTAL CPCI/L) 

13502 STRONTIUM 90, TOTAL, COUNTING ERROR CPCI/L) 

13503 STRONTIUM 90, DISSOLVED CPCI/L) 

13504 STRONTIUM 90v DISSOLVED~ COUNTING ERROR CPCI/L) 
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CODE 

:1.3505 

13506 

j.550:1. 

:L 750:{ 

17504 

22501 

22?05 

28001 

2840:1. 

2B402 

2B40~3 

28404 

28410 

2B41:1. 

2B4:1.2 

:;.~B4 :1. :~ 

::.~84 :L 4 

PARAMETER 

STRONTIUM 90, SUSPENDED TOTAL <PCI/L) 

STRONTIUM 90v SUSPENDED TOTAL, COUNTING ERROR CPCI/L) 

STRONTIUM 89, TOTAL <PCI/L) 

STRONTIUM 89, TOTAL, COUNTING ERROR <PCI/L) 

LEAD - 2:1.0, DISSOLVED <PCI/L) 

LEAD - 210, DISSOLVED, COUNT ERROR CPCI/L) 

THORIUM 232~ TOTAL CPCI/L) 

THORIUM 232, TOTAL, COUNTING ERROR <PCI/L) 

URANIUM, NATURAL, DISSOLVED CUG/L) 

URANIUM, NATURALv SUSPENDED TOTAL CUG/L AS U NATURAL> . 

RUTHENIUM 106, TOTAL CPCI/L) 

RUTHENIUM :1.06, TOTAL, COUNTING ERROR <PCI/L) 

CESIUM 137v TOTAL CPCI/L) 

CESIUM 137v TOTAL, COUNTING ERROR CPCI/L) 

CESIUM 137v DISSOLVED CPCI/L) 

CESIUM 137, SUSPENDED TOTAL <PCI/L) 

CESIUM 137,SUSPENDED TOTALv COUNTING ERROR <PCI/L) 

CESIUM 137v DISSOLVED, COUNTING ERROR <PCI/L) 

CESIUM 134, DISSOLVED CPCI/L) 

CESIUM 134, DISSOLVED, COUNTING ERROR CPCI/L) 

CESIUM 134, SUSPENDED TOTAL CPCI/L) 

CESIUM 134, SUSPENDED TOTAL, COUNTING ERROR <PCI/L) 

CESIUM :1.34, TOTAL <PCI/L) 
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tO DE PAF~AMETEF~ 

2B41. 5 CESIUM 134~ TOTAL, COUNTING ERROR CPCI/L) 

2B90l. CERIUM 144, TOTAL <PCI/L) 

2B902 CERIUM 144, TOTAL, COUNTING ERROR CPCI/L) 

2930:1. ZINC 65, TOTAL CPCI/L) 

29302 ZINC 65, TOTAL, COUNTING ERROR <PCI/L) 

29~.)01 MANGANESE 54, TOTAL CPCI/L) 

29502 MANGANESE 54, TOTAL, COUNTING ERROR CPCI/L) 

29601 COBALT 60~ TOTAL CPCI/L) 

29602 COBALT 60, TOTAL, COUNTING ERROR CPCI/L) 

2963:1. SCANDIUM 46, DISSOLVED CPCI/L) 

29632 SCANDIUM 46, DISSOLVED, COUNTING ERROR CPCI/L) 

29633 SCANDIUM 46, SUSPENDED TOTAL CPCI/L) 

29634 SCANDIUM 46, SUSPENDED TOTAL, COUNTING ERROR <PCI/L) 

29635 SCANDIUM 46, TOTAL. <PC I /L > 

29636 SCANDIUM 46, TOTAL, COUNTING ERROR CPCI/L) 

31501 COLIFORM, MEMBRANE FILTER, IMMEDIATE M-ENDO MEDIUM 
CCOLONIES/100 ML> 

31503 COLIFORM, MEMBRANE FILTER, DELAYED M-ENDO MEDIUM 
CCOLONIES/100 ML) 

31505 COLIFORM, CONFIRMED <MPN> 

31507 COLIFORM, COMPLETE CMPN> 

31615 COLIFORM, FECAL, EC BROTH 
AT 44t5 DEG. C CMPN> 

31616 COLIFORM, FECAL, MEMBRANE FILTER M-FC MEDIA 
AT 44.5 DEGt C CCOLONIES/100 ML> 
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CODE 

31617 

31619 

31625 

31625 

31673 

31677 

31678 

31679 

31751 

31854 

31855 

32001 

32002 

32003 

32004 

PARAMETER 

COLIFORMv FECAL, EIJKMAN TEST 
AT 44.5 DEG. C <MPN> 

COLIFORM, FECALv BORIC ACID LACTOSE BROTH 
AT 43 DEG. C <MPN) 

FECAL COLIFORM .7 UM-MF <COL./ 100 ML> 

FECAL COLIFORM .7 UM-MF <COL./ 100 ML> 

STREPTOCOCCI, FECAL, MEMBRANE FILTER, KF AGAR 
<COLONIES/100 ML> 

STREPTOCOCCI, FECAL <MPN> 

STREPTOCOCCI, FECALv TUBE CONFIGURATION 

·vALUES FOR PARAMETER CODE 31678: 

1 - FIVE 10-ML TUBES 
2 - FIVE 10-MLv FIVE 1-ML AND FIVE 0.1-ML TUBES 
3 - FIVE 10-MLv ONE 1-ML AND ONE 0.1-ML TUBES 
4 - ONE 50-ML AND FIVE 10-ML TUBES 
5 - ONE 50-ML, FIVE 10-ML AND FIVE 1-ML TUBES 
6 - FIVE 50-ML, FIVE 10-ML AND FIVE 1-ML TUBES 
7 - THREE 10-ML, THREE 1-ML AND THREE 0.1-ML TUBES 
8 - FIVE 100-ML, FIVE 10-ML AND FIVE 1-ML TUBES 

STREPTOCOCCI, FECAL, MEMBRANE FILTER, 
M-ENTEROCOCCUS AGAR <COLONIES/100 ML> 

TOTAL PLATE COUNT, TPC AGAR, 35 DEG c., 24 HOURS 
<COLONIES/ML> 

BACTERIA, NITRIFYING <MPN> 

BACTERIA, SULFATE REDUCING <MPN> 

SAMPLE SIZE <GALLONS> 

SAMPLE SIZE <MILLILITRES> 

CARBON CHLOROFORM AND ALCOHOL EXTRACTABLES, TOTAL <UG/L) 

CARBON ALCOHOL EXTRACTABLES <UG/L) 

D-86 • 



CODE 

32005 

~32~~ 11 

:~2218 

322:~3 

:32224 

3222~5 

32:~26 

e 32227 

3222B 

3223() 

:~223 :L 

32~!.32 

3~~234 

32240 

:~2'7:~0 

3B26() 

:39025 

39034 

PAF~AMETER 

CARBON CHLOROFORM EXTRACTABLES CUG/L) 

CHLOROPHYLL A, PHYTOPLANKTDNY SPECTROPHOTOMETRIC, 
COI~RECTED < UG/L) 

PHEOPHYTIN, PHYTOPLANKTDNY SPECTROPHOTOMETRIC, 
COf~F~ECTED ( UG/L) 

CHLOROPHYLL Av PERIPHYTONv SPECTROPHOTOMETRIC, 
CORRECTED CMG/SQ M> 

FHEOPHYTINv PERIPHYTON, SPECTROPHOTOMETRIC, 
CORRECTED CMG/SQ M> 

CHLOROPHYLLv TOTALv PERIPHYTONv SPECTROPHOTOMETRIC, 
UNCORRECTED <MG/SQ M> 

CHLOROPHYLL Bv PERIPHYTON, SPECTROPHOTOMETRIC, 
UNCORRECTED <MG/SQ M> 

CHLOROPHYLL Cv PERiPHYTONv SPECTROPHOTOMETRIC, 
UNCORRECTED <MG/SQ M> 

CHLOROPHYLL Av PERIPHYTON, SPECTROPHOTOMETRIC, 
LINCORf~ECTED < MG/SC~ M) 

CHLOROPHYLL Av PHYTOPLANKTON, SPECTROPHOTOMETRIC, 
UNCORRECTED CUG/L) 

CHLOROPHYLL Bv PHYTOPLANKTON, SPECTROPHOTOMETRIC <UG/L) 

CHLOROPHYLL c, PHYTOPLANKTONv SPECTROPHOTOMETRIC CUG/L) 

CHLOROPHYLL, TOTALv PHYTOPLANKTONv SPECTROPHOTOMETRIC, 
UNCOF~RECTED < UG/L > 

TANNIN AND LIGNIN <MG/L) 

PHENOLS CLJG/L) 

METHYLENE BLUE ACTIVE SUBSTANCE <MG/L) 

SIMAZINEv TOTALv COULSON COND. <UG/L) 

PERTHANEv TOTAL CUG/L) 
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CODE 

39040 

39046 

39050 

39051 

39052 

39053 

39054 

39055 

39056 

39057 

39250 

39251 

39300 

39301 

39305 

39306 

39310 

39311 

39315 

39316 

39320 

39321 

39327 

PARAMETER 

DEF, TOTAL CUG/L) 

SIMAZINE IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

DEF IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

METHOMYL, TOTAL CUG/L) 

PROPHAM, TOTAL CUG/L) 

ALDICARB, TOTAL CUG/L) 

SIMETRYNE, TOTAL CUG/L) 

SIMAZINE, TOTAL CUG/L) 

PROMETONE, TOTAL CUG/L) 

PROMETRYNE, TOTAL CUG/L) 

NAPHTHALENES, POLYCHLORINATED CUG/L) 

PCN,TOTAL IN BOTTOM MATERIAL, DRY WT CUG/KG> 

p,p' DDT, TOTAL CUG/L) 

p,p' DDT IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

Q,P' DDT, TOTAL CUG/L) 

o,p' DDT IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

p,p' DDD, TOTAL <UG/L) 

p,p' DDD IN BOTTOM MATERIAL CUG/KG DRY SOLIDS) 

OvP' DDD, TOTAL <UG/l) 

o,p' DDD, TOTAL IN BOTTOM MATERIAL, DRY WT <UG/KG> 

p,p' DDE, TOTAL CUG/L) 

p,p' DDE IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

o,P' DDE, TOTAL CUG/L) 
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• 

CODE 

39328 

39330 

39331 

39332 

39333 

39340 

39341 

39342 

39343 

39350 

39351 

39352 

39353 

39360 

39361 

39362 

39363 

39365 

39366 

39367 

39368 

39370 

39371 

PARAMETER 

o,p' DDE IN BOTTOM MATERIAL CUG/KG DRY SOLIDS) 

ALDRIN, TOTAL CUG/L) 

ALDRIN, DISSOLVED CUG/L) 

ALDRIN, SUSPENDED TOTAL (UG/L) 

ALDRIN IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

LINDANE, TOTAL <UG/L) 

LINDANEv DISSOLVED CUG/L) 

LINDANE, SUSPENDED TOTAL CUG/L) 

LINDANE IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

CHLORDANE, TOTAL <UG/L) 

CHLORDANE IN BOTTOM MATERIAL <UG/KG DRY SOLIDS) 

CHLORDANE, DISSOLVED CUG/L) 

CHLORDANE, SUSPENDED TOTAL CUG/L) 

DDD, TOTAL <UG/L) 

DDD, DISSOLVED CUG/L) 

DDD, SUSPENDED TOTAL <UG/L) 

DDD IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

DDE, TOTAL <UG/L) 

DDE, DISSOLVED CUG/L) 

DDE, SUSPENDED TOTAL CUG/L) 

DDE IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

DDT, TOTAL CUG/L) 

DDT, DISSOLVED CUG/L) 
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CODE 

39372 

39373 

39380 

39381 

39382 

39383 

39388 

39389 

39390 

39391 

39392 

39393 

39398 

39399 

39400 

39401 

39402 

39403 

39410 

39411 

39412 

39413 

39420 

PARAMETER 

DDT~ SUSPENDED TOTAL CUG/L) 

DDT IN BOTTOM MATERIAL CUG/KG DRY SOLIDS) 

DIELDRIN~ TOTAL CUG/L) 

DIELDRIN, DISSOLVED CUG/L) 

DIELDRIN, SUSPENDED TOTAL CUG/L) 

DIELDRIN IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

ENDOSULFAN, TOTAL CUG/L) 

ENDOSULFANE, TOTAL IN BOTTOM MATERIAL, DRY WT CUG/KG> 

ENDRIN, TOTAL CUG/L) 

ENDRIN, DISSOLVED CUG/L) 

ENDRIN, SUSPENDED TOTAL CUG/L) 

ENDRIN IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

ETHION, TOTAL CUG/L) 

ETHION IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

TOXAPHENE, TOTAL <UG/L) 

TOXAPHENE, DISSOLVED CUG/L) 

TOXAPHENE, SUSPENDED TOTAL CUG/L) 

TOXAPHENE IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

HEPTACHLOR, TOTAL CUG/L) 

HEPTACHLOR, DISSOLVED CUG/L) 

HEPTACHLOR, SUSPENDED TOTAL CUG/L) 

HEPTACHLOR IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

HEPTACHLOR EPOXIDE, TOTAL <UG/L) 
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CODE PARAMETER 

39421 HEPTACHLOR EPOXIDEv DISSOLVED CUG/L) 

39422 HEPTACHLOR EPOXIDEv SUSPENDED TOTAL CUG/L) 

39423 HEPTACHLOR EPOXIDE IN BOTTOM MATERIAL 
<UG/KG DRY SOLIDS> 

39430 ISODRINv TOTAL <UG/L) 

39431 ISORDIN, DISSOLVED <UG/L) 

39432 ISODRINv SUSPENDED TOTAL CUG/L) 

39433 ISODRIN IN BOTTOM MATERIAL CUG/KG DRY SOLIDS) 

39460 CHLOROBENZILATEv TOTAL CUG/L) 

39470 DILAN, TOTAL <UG/L) 

39480 METHOXYCHLOR, TOTAL CUG/L) 

39481 METHOXYCHLOR IN BOTTOM MATERIALS CUG/KG DRY SOLIDS> 

39496 AROCLORv TOTAL, 1242 PCB SERIES CUG/L) 

39499 AROCLOR, TOTAL IN BOTTOM MATERIALv 1242 PCB SERIESv 
DRY WT <UG/KG) 

39500 AROCLORv TOTAL, 1248 PCB SERIES CUG/L) 

39501 AROCLOR, DISSOLVED, 1248 PCB SERIES CUG/L) 

39502 AROCLOR, SUSPENDED TOTAL, 1248 PCB SERIES CUG/L) 

39503 AROCLOR IN BOTTOM MATERIAL, 1248 PCB SERIES 
CUG/KG DRY SOLIDS> 

39504 AROCLOR, TOTALv 1254 PCB SERIES <UG/L) 

39505 AROCLORv DISSOLVED, 1254 PCB SERIES CUG/L) 

39506 AROCLORv SUSPENDED TOTAL, 1254 PCB SERIES CUG/L) 

39507 AROCLOR IN BOTTOM MATERIAL, 1254 PCB SERIES 
CUG/KG DRY SOLIDS> 
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CODE 

~39!508 

~59509 

39510 

39511 

:3951.6 

:~<?5 :1.9 

:.3 <;> ~j :~ l. 

39~5BO 

PARAMETER 

AROCLQR, TOTAL, 1260 PCB SERIES CUG/L) 

AROCLQR, DISSOLVED, 1260 PCB SERIES CUG/L) 

AROCLOR, SUSPENDED TOTAL, 1260 PCB SERIES CUG/L) 

AROCLOR IN BOTTOM MATERIAL, 1260 PCB SERIES 
CUG/KG DRY SOLIDS> 

PCBv TOTAL CUG/L) 

PCB, DISSOLVED CUG/L) 

PCB, SUSPENDED TOTAL CUG/L) 

PCB IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

MALATHION, TOTAL CUG/L) 

MALATHION IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

MALATHION, DISSOLVED CUG/L) 

MALATHION, SUSPENDED TOTAL <UG/L) 

PARATHION, TOTAL CUG/L) 

PARATHION IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

PARATHION, DISSOLVED (UG/L) 

PARATHIONv SUSPENDED TOTAL <UG/L) 

CHL..OJ:;~OTHION, TOTAL ( UG/L. > 

DEMETON, TOTAL CUG/L) 

DIAZINON, TOTAL CUG/L) 

DIAZINON IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

DIAZINONv DISSOLVED <UG/L) 

DIAZINON, SUSPENDED TOTAL CUG/L) 

GUTHIONv TOTAL <UG/L) 

• 

• 

• 



CODE 

39593 

39600 

39601 

39602 

39603 

39610 

39620 

39630 

39631 

39701 

39730 

39731 

39732 

39733 

39740 

39741 

39742 

39743 

39750 

39755 

39756 

39757 

39758 

PARAMETER 

HEPT CUG/L) 

METHYL PARATHION, TOTAL <UG/L) 

METHYL PARATHION IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

METHYL PARATHION, DISSOLVED CUG/L) 

METHYL PARATHION, SUSPENDED TOTAL CUG/L) 

PHOSDRIN, TOTAL <UG/L) 

TEPP, TOTAL CUG/L) 

ATRAZINE, TOTAL CUG/L) 

ATRAZINE IN BOTTOM MATERIAL <UG/KG DRY SOLIDS> 

HEXACHLOROBENZENE IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

2,4-Dv TOTAL <UG/L) 

2,4-D IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

2,4-Dv DISSOLVED CUG/L) 

2v4-D, SUSPENDED TOTAL <UG/L) 

2,4,5-Tv TOTAL CUG/L) 

2,4,5-T IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

2v4,5-Tv DISSOLVED <UG/L) 

2,4,5-T, SUSPENDED TOTAL CUG/L) 

SEVINv TOTAL <UG/L) 

MIREXv TOTAL CUG/L) 

MIREX, DISSOLVED <UG/L) 

MIREX, SUSPENDED TOTAL CUG/L) 

MIREX, TOTAL IN BOTTOM MATERIALS, DRY WT <UG/KG> 
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CODE 

39760 

39761 

39762 

39763 

39770 

39780 

39782 

39786 

39787 

39790 

39791 

39800 

39810 

39811 

39900 

39910 

39920 

39930 

46002 

46516 

50050 

50060 

50064 

PARAMETER 

SILVEX, TOTAL CUG/L) 

SILVEX IN BOTTOM MATERIAL CUG/KG DRY SOLIDS) 

SILVEX, DISSOLVED CUG/L) 

SILVEX, SUSPENDED TOTAL CUG/L) 

DACTHAL CDCPA), TOTAL CUG/L) 

DICOFOL, TOTAL CUG/L) 

LINDANE' TOTAL CUG/L)CTO BE USED ONLY AT THE 
REQUEST OF THE ENVIRONMENTAL PROTECTION AGENCY) 

TRITHION, TOTAL CUG/L) 

TRITHION IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

METHYL TRITHION, TOTAL <UG/L) 

METHYL TRITHION IN BOTTOM MATERIAL CUG/KG DRY SOLIDS> 

IMIDAN, TOTAL CUG/L) 

GAMMA CHLORDANE, TOTAL CUG/L) 

GAMMA CHLORDANE IN BOTTOM MAT. CUG/KG DRY SOLIDS> 

ALLETHRIN, TOTAL <UG/L) 

CINERIN, TOTAL CUG/L) 

DNOC, TOTAL <UG/L) 

PYRETHRIN, TOTAL CUG/L) 

PHENOLS, DIRECT PHOTOMETRIC, NO DISTILLATION CUG/L) 

SOLAR RADIATION, NET - LANGLEYS CCAL/CM2/MIN> 

FLOW IN CONDUIT OR THROUGH A TREATMENT PLANT CMGD> 

CHLORINE, TOTAL RESIDUAL CMG/L) 

CHLORINE, FREE AVAILABLE CMG/L) 
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CODE PARAMETER 

50066 CHLORINEv COMBINED AVAILABLE <MG/L) 

50086 SETTLEABLE MATTER <ML/L/HR> 

60050 PHYTOPLANKTON, TOTAL <CELLS/ML> 

70290 CHLORIDEv DISSOLVED <TONS/DAY> 

70291 SULFATE, DISSOLVED <TONS/DAY> 

70299 SOLIDS, RESIDUE AT 110 DEG. c, SUSPENDED TOTAL <MG/L) 

70300 SOLIDS, RESIDUE ON EVAPORATION AT 180 DEG c, 
DISSOLVED <MG/L) 

70301 DISSOLVED SOLIDS <SUM OF CONSTITUENTS> 

70302 DISSOLVED SOLIDS <TONS PER DAY> 

70303 DISSOLVED SOLIDS <TONS PER ACRE-FOOT> 

70326 SEDIMENTv SUSPENDED, FALL DIAMETER, 
PERCENT FINER THEN .002 MM 

70327 SEDIMENT, SUSPENDED, FALL DIAMETER, 
PERCENT FINER THEN .004 MM 

70328 SEDIMENT, SUSPENDED, FALL DIAMETER, 
PERCENT FINER THEN .008 MM 

70329 SEDIMENT, SUSPENDED, FALL DIAMETER, 
PERCENT FINER THEN .016 MM 

70330 SEDIMENT, SUSPENDED, FALL DIAMETER, 
PERCENT FINER THEN .031 MM 

70331 SEDIMENTv SUSPENDED, SIEVE DIAMETER, 
PERCENT FINER THAN .062 MM 

70332 SEDIMENT, SUSPENDED, SIEVE DIAMETERv 
PERCENT FINER THAN .125 MM 

70333 SEDIMENT, SUSPENDED, SIEVE DIAMETER, 
PERCENT FINER THAN .250 MM 

70334 SEDIMENT, SUSPENDED, SIEVE DIAMETER, 
PERCENT FINER THAN .500 MM 

D-95 

NATIVE 

NATIVE 

NATIVE 

NATIVE 

NATIVE 

WATER, 

WATERY 

WATERv 

WATER, 

WATERY 



CODE 

"70336 

703:3B 

70339 

70~140 

7034:1. 

"?()~"344 

7034~i 

70346 

"?()<?:1.6 

PARAMETER 

SEDIMENT, SUSPENDED, SIEVE DIAMETER, 
PERCENT FINER THAN 1.~0 MM 

SEDIMENT, SUSPENDEDv SIEVE DIAMETER, 
PERCENT FINER THAN 2.00 MM 

SEDIMENTv SUSPENDEDv FALL DIAMETERv 
PERCENT FINER THAN .002 MM 

SEDIMENTv SUSPENDEDv FALL DIAMETER, 
PERCENT FINER THAN .004 MM 

SEDIMENT, SUSPENDED, FALL DIAMETER, 
PERCENT FINER THAN .008 MM 

SEDIMENT, SUSPENDEDv FALL DIAMETER, 
PERCENT FINER THAN .016 MM 

SEDIMENTv SUSPENDEDv FALL DIAMETERv 
PERCENT FINER THAN .031 MM 

SEDIMENTv SUSPENDED, FALL DIAMETER, 
PERCENT FINER THAN .062 MM 

SEDIMENT, SUSPENDEDv FALL DIAMETER, 
PERCENT FINER THAN .125 MM 

SEDIMENTv SUSPENDEDv FALL DIAMETERY 
PERCENT FINER THAN .250 MM 

SEDIMENTv SUSPENDED, FALL DIAMETERv 
PERCENT FINER THAN .500 MM 

SEDIMENT, SUSPENDEDv FALL DIAMETER, 

SEDIMENTv SUSPENDED, FALL DIAMETER, 
PERCENT FINER THAN 2.00 MM 

DISTILLED 

DISTILLED 

DISTILLED 

DISTIL..I ... ED 

DISTILLED 

DISTILLED 

DISTILLED 

DISTILLED 

DISTII ... I...ED 

DISTII ... L.ED 

DISTILLED 

PHOSPHORUSv ORTHOPHOSPHATE, TOTAL <MG/L. AS P> 

ACIDITYv TOTAI...v HEATED <MG/L AS CAC03) 

ZOOPI ... (~NI"\TON ~· TOT1!:)L. < DRGANIBMS/CU METER) 

WATER, 

WATER, 

WATERv 

Wr-~TEf~, 

WATEI=i: v 

WATER" 

Wr=1 TER, 

lA.IATEF~, 

WATEF~, 

w~~ TEF~ v 

WATEJ=I:, 

INVERTEBRATESv BENTHIC, WET WEIGHT (G/SQ METER> • 



CODE 

70941 

70942 

70943 

70944 

70945 

70947 • 
70948 

70949 

70950 

70951 

70952 

70953 

70954 

70955 

70956 

70957 

70958 

70959 

70960 

PARAMETER 

INVERTEBRATES~ BENTHIC, DRY WEIGHT CG/SQ METER> 

INVERTEBRATES, BENTHIC, ASH WEIGHT (G/SQ METER 

INVERTEBRATES, BENTHICv TOTAL CORGANISMS/SQ M> 

MACROPHYTESv TOTAL CNUMBER/SQ METER> 

PERIPHYTON~ TOTAL <CELLS/SQ MILLIMETER> 

ZOOPLANKTONv DRY WEIGHT CG/CU METER> 

ZOOPLANKTON, ASH WEIGHT CG/CU METER> 

BIOMASS-CHLOROPHYLL RATIOv PLANKTON <UNITS> 

BIOMASS-CHLOROPHYLL RATIOv PERIPHYTON <UNITS) 

CHLOROPHYLL-A, PHYTOPLANKTON, CHROMOTOGRAPHIC
SPECTROPHOTOMETRIC (UG/L) 

CHLOROPHYLL-Bv PHYTOPLANKTON, CHROMOTOGRAPHIC
SPECTROPHOTOMETRIC CUG/L) 

CHLOROPHYLL-Av PHYTOPLANKTON, CHROMOTOGRAPHIC
FLUOROMETRIC (UG/L) 

CHLOROPHYLL-BY PHYTOPLANKTONv CHROMOTOGRAPHIC
FLUOROMETRIC <UG/L) 

CHLOROPHYLL-Av PERIPHYTONv CHROMOTOGRAPHIC
SPECTROPHOTOMETRIC <MG/SQ M> 

CHLOROPHYLL-Bv PERIF~YTONv CHROMOTOGRAPHIC
SPECTROPHOTOMETRIC <MG/SQ M> 

CHLOROPHYLL-Av PERIPHYTONv CHROMOTOGRAPHIC
FLUOROMETRIC <MG/SQ M> 

CHLOROPHYLL-Bv PERIPHYTONv CHROMOTOGRAPHIC
FLUOROMETRIC <MG/SQ M> 

PRODUCTIVITY, PRIMARYv GROSS CMG 02/CU METER/DAY) 

PRODUCTIVITYv PRIMARYv GROSS <MG 02/SQ METER/DAY> 
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CODE 

70961 

70962 

70963 

PRODUCTIVITY, 

PRODUCTIVITY, 

PRODUCTIVITY, 

PRODUCTIVITY, 

PARAMETER 

PRIMARY, 

PRIMARY, 

PRIMARY, 

PRIMARYv 

GROSS CMG C/CU METER/DAY> 

GROSS CMG C/SQ METER/DAY> 

NET CMG 02/CU METER/DAY> 

NET CMG 02/SQ METER/DAY> 70964 

70965 PRODUCTIVITY, PRIMARY, NET CMG C/CU METER/DAY> 

70966 PRODUCTIVITY, PRIMARY, NET CMG C/SQ METER/DAY> 

70967 RESPIRATION <MG 02/CU METER/DAY> 

70968 RESPIRATION <MG 02/SQ METER/DAY> 

70969 BATTERY VOLTAGE CVOLTS> 

70971 LIGHT, ATTENUATION COEFFICIENT CALPHA/M) 

70988 ALGAL GROWTH POTENTIAL CMG/L) 

70998 ADENOSINE TRIPHOSPHATE CUG/L) 

71100 SESTON, TOTAL CMG/L) 

71101 SESTON, ASH WEIGHT CMG/L) 

71200 SALMONELLA, MEMBRANE FILTER CCOLONIES/100 ML> 

71820 DENSITY CGM/ML AT 20 DEG C> 

71825 ACIDITY, TOTAL, HEATED CMG/L AS H> 

71830 HYDROXIDE ION CMG/L AS OH> 

71835 OXYGEN CONSUMED - FILTERED CMG/L) 

71840 OXYGEN CONSUMED - UNFILTERED CMG/L) 

71845 NITROGEN, AMMONIA, TOTAL CMG/L AS NH4> 

71846 NITROGEN, AMMONIA, DISSOLVED CMG/L AS NH4> 

71850 NITROGEN, NITRATE, TOTAL CMG/L AS N03) 
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CODE 

71851 

71855 

71856 

71860 

71865 

71870 

71875 

71876 

71880 

71883 

71885 

71886 

71887 

71888 

71890 

71895 

71900 

71921 

71995 

71996 

71997 

71998 

72001 

PARAMETER 

NITROGENv NITRATE, DISSOLVED <MG/L AS N03) 

NITROGEN, NITRITE, TOTAL <MG/L AS N02) 

NITROGENv NITRITE, DISSOLVED <MG/L AS N02> 

RESIDUAL SODIUM CARBONATE 

IODIDE, DISSOLVED <MG/L AS I> 

BROMIDEv DISSOLVED <MG/L AS BR> 

HYDROGEN SULFIDE CMG/L AS H2S) 

RESIN ACID SOAP <MG/L) 

FORMALDEHYDE <MG/L) 

MANGANESE <UG/L AS MN> 

IRON CUG/L AS FE> 

PHOSPHORUS, TOTAL <MG/L AS P04) 

NITROGEN, TOTAL <MG/L AS N03) 

PHOSPHORUS, DISSOLVED <MG/L AS P04) 

MERCURYv DISSOLVED <UG/L AS HG> 

MERCURY, SUSPENDED RECOVERABLE <UG/L AS HG> 

MERCURY, TOTAL <UG/L AS HG) 

MERCURYv TOTAL IN BOTTOM MATERIAL CUG/G AS HG> 

WATER USE <PRIMARY> 

WATER USE <SECONDARY> 

WATER USE <TERTIARY> 

WATER USE (QUATERNARY> 

DEPTH OF HOLEv TOTAL <FEET> 
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CODE 

72002 

72004 

?2005 

PARAMETER 

DEPTH TO TOP OF WATER-BEARING ZONE SAMPLED <FEET> 

DEPTH TO BOTTOM OF WATER-BEARING ZONE SAMPLED <FEET> 

PUMP OR FLOW PERIOD PRIOR TO SAMPLING <MIN> 

SAMPLE SOURCE CODE 

VALUES FOR PARAMETER CODE 72005: 

:1. ·-· WEI ... !... HEAD 
2 - DRILL STEM TEST 
~:~ -.. SEPEJ=a·-tTOR 
4 ·-· BOILER 
5 -· FLOW LINE 
6 .... BATTEI;:Y 
'? ·-· UNDESIGNATED 
8 ··- TANK 
9 - PRODUCTION TEST 

10 - HEATER TREATER 
1. :1. .. .. GUN BAF~REI ... 
1~!. .... SWAB 
:1.~3 _ .. PIT 
14 - MANIFOLD TEST 
15 - GAS LINE DRIP 
1.6 .... CASING LEAK 
17 - WIRE LINE TEST 
1 B .... HE,~DEI:~ 

t<;· .... FII...TEF~ 

::.~o .... TEST TOOL 
:~1. -· L.TX UNIT 
22 -- KNOCKDUT 
23 - WELL BLEEDER 
24 - FRACTURE TEST 
2!::i ·-· TEST WAGON 
2t.. -· PUMP 
27 - TAP NEAR WELL 
28 - TAP AWAY FROM WELL 
2S> .... BUCKET 
30 - PRESSURE TANK 
31 - DISCHARGE PIPE 
32 - FOERST SAMPLER 
~3:3 .... Bf~ I LEI:;~ 
34 .... DRAIN LINE 
35 - INJECTION PUMP 
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• 
CODE 

• 

• 

PAI=~AMETEF~ 

VALUES FOR PARAMETER CODE 72005 - CONTINUED: 

36 - SPOT SAMPLE IN FLUID COLUMN 
37 - TANK BATTERY INCLUDING GUN BARREL 
3B -·· WINDMII ... I ... 
39 - WATER SIPHON 
40 ···· SPECIAL 
41 - MUNICIPAL AND DOMESTIC WASTE 
42 - INDUSTRIAL WASTE 
43 - STORM WATER <PRIOR TO ENTERING NATURAL CHANNELS> 
44 - PUBLIC WATER SUPPLIES <TREATED WATER> 
4~5 ···· MINE WATEF\ 
46 - PUBLIC WATER SUPPLIES <UNTREATED WATER> 
4 7 ···· l~f.i TER WELL 
4B -· MULTIPLE Wf.iTER WELLS 
49 - OIL.. WELL 
50 - MULTI-OIL WELL 
~:; :1. -·· GAS lJ..IEI ... L 
52 - MULTI-GAS WELL 
53 - OIL AND GAS WELL 
54 - MULTI-OIL AND GAS WELL 
55 - DRILLED AND ABANDONED WELL 
56 - PLUGGED AND ABANDONED WELL 
57 - JUNKED AND ABANDONED WELL 
58 - TEMPORARILY ABANDONED WELL 
59 - ABANDONED OIL WELL 
60- ABANDONED GAS·WELL 
61 - SALT-WATER SUPPLY WELL 
62 - SALT-WATER DISPOSAL WELL 
63 - INJECTION WELL 
64 - SERVICE WELL 
65 - WETLAND ECOSYSTEM 
66 - DREDGE WAKE 
6 7 -·· MA I NSTF~EAM 
68 -·· DVEF~BANK 
69 - COMPOSITED PUBLIC WATER SUPPLY<UNTREATED WATER> 
70 - COMPOSITED PUBLIC WATER SUPPLY<TREATED WATER> 

SAMPLING CONDITION CODE 

VALUES FOR ~ARAMETER CODE 72006: 

:1. ·•·• TESTING 
2 - UNDESIGNATED 
3 -· SWABBING 

D--10:1. 



CODE PAF~AMETEF\ 

VALUES FOR PARAMETER CODE 72006 - CONTINUED: 

4 ·-· FLOWING 
5 - REVERSING OUT 
6 - FLOWING ON GAS LIFT 
7 - AFTER ACIDIZING 
B ···· PUMPING 
9 - MILLIPORE FILTER 

:1.0 ···· OPEN HOLE 
11 - FLOWING ON DRILL STEM TEST 
12 - AFTER DRILL STEM TEST 
:1.~5 ···· BAILING 
16 - AFTER PERFORATION 
17 ···· TUBING FL. OW 
1. B MM PRODUCING 
19 - CIRCULATING 
20 - FLOWING ON PRODUCTION TEST 
21 - FLOWING ON POTENTIAL TEST 
22 -- LIFTING 
23 - FLOWING TO PIT 
24 - WATER FLOODING 
2~i ···· ,.JETTING 
26 - PRODUCTION AND DEVELOPMENT TEST 
27 - PRODUCTION BY UNKNOWN METHOD 

72008 DEPTH OF WELLv TOTAL <FEET) 

72010 RESISTIVITY <OHM-METERS> 

72012 TEMPERATURE, SPECIFIC GRAVITY <DEG. C> 

72013 SPECIFIC GRAVITY 

72014 TEMPERATURE, RESISTIVITY <DEG. C> 

72015 DEPTH TO TOP OF SAMPLE INTERVAL <FEET BELOW LSD> 

72016 DEPTH TO BOTTOM OF SAMPLE INTERVAL <FEET BELOW LSD> 

72019 DEPTH BELOW LAND SURFACE <WATER LEVEL> <FEET> 

72020 ELEVATION <FEET NGVD> 

7202:1. . RESEF~VOifi: STOI:~AGE < CFS DAYS) 

72022 RESERVOIR STORAGE <MILLIONS OF GALLONS> 
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CODE 

7202~5 

7202~; 

7202'7 

72028 

72029 

72o~;o 

720~.) :1. 

74010 

74207 

7503:1. 

B0010 

80015 

B0030 

80040 

BOO~)() 

B0060 

PARAMETEr.;; 

RESERVOIR STORAGE <MILLIONS OF CUBIC FEET> 

DEPTH OF RESERVOIR <FEET) 

AZIMUTH FROM OUTLET <DEGREES> 

AZIMUTH FROM SOUTHERNMOST POINT <DEGREES) 

DISTANCE FROM OUTLET OR SOUTHERNMOST POINT <FEET> 

F~ESEF;~VDIF~ STOI:~,~GE v IN THOUSt~NDS OF f.:lCI~E .. ··FEET 

WITHDRAWAL OF GROUND WATER 
<MILLIONS OF GALLONS PER MONTH> 

WITHDRAWAL OF GROUND WATER 
<MILLIONS OF GALLONS PER YEAR> 

IRONv TOTAL CMG/L AS FE> <NOT FOR WRD USE> 

SOIL MOISTURE <PERCENT OF TOTAL VOLUME> 

ZIRCONIUM, NIOBIUM 95v TOTALv COUNTING ERROR CPCI/L) 

ZIRCONIUM, NIOBIUM 95v TOTAL CPCI/L) 

POTASSIUM 40v TOTALv COUNTING ERROR CPCI/L) 

POTASSIUM 40v TOTAL <PCI/L) 

URANIUMv DISSOLVEDv DIRECT FLUOROMETRIC CPCI/L) 

U I~ AN I l.J.M , DIS S 0 L. V ED ~· EXT I~ ACT I D N FLU D !=~ D MET F< I C < PC I I L ) 

URANIUMr DISSOLVEDv EXTRACTION FLUOROMETRIC CUG/L) 

ALPHA, GROSSv DISSOLVED AS U NATURAL CUG/L) 

GROSS ALPHA RADIOACTIVITY, SUSPENDED TOTAL 
CUG/L AS U NATURAL> 

BETAv GROSS, DISSOLVED AS STRDNTIUM/YTTRIUM-90 CPCI/L) 

GROSS BETA RADIOACTIVITY, SUSPENDED TOTAL 
CPCI/L AS SR/YT-90> 
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• 
CODE PARAMETEF~ 

801:1.0 SPECIFIC GRAVITY, WATER, UNITY AT 4 DEG. C 

BO:I.54 SEDIMENT, SUSPENDED, CONCENTRATION CMG/L) 

80:J.~j5 SEDIMENT DISCHARGE, SUSPENDED <TONS/DAY> 

SEDIMENT DISCHARGE, TOTAL, 
SUSPENDED PLUS BED MATERIAL CTONS/DAYl 

801!7i? SEDIMENT, BED MATERIAL., FALL DIAMETER, DISTILLED WATE~(, 

PERCENT FINEf~ THAN .004 MM 

BO :1. ~58 SEDIMENT, BED MATERIAL., FALL DIAMETEF~, DISTILI ... ED WATEE:., 
PEF~CENT F I NEF~ THAN .062 MM 

BO:I.~59 SEDIMENT, BED M,!:)TERIAL' FA! ... I ... DIAMETEr~, DISTILLED WATEF~, 

PEl;: CENT FINE!=~ THAN (• :1.2~i MM 

BO:I.bO SEDIMENTv BED MATEF~ I t~L, FALL DIAMETEF~, DISTILLED WATEf~, 

PEI~~CENT F INEf~ THAN • 2~::iO MM 

BO:I.6:L SEDIMENTv BED MATEF~IAI ... v FA I... I... DIAMETERv DISTILLED WATEJ=~, • PEJ=;~CENT FINE!~ THf.~N (• ~.:5 () () MM 

BO :1.62 SED I t-iE NT" BED ~1f.~ TEl;: I t!:tl.., FALL DIAMETEF~, DISTII ... LED vJATEF~, 

PEI:~CENT F INEI:~ Ti··IAN :1. .()() MM 

SED I i'1ENT ~· BED t1f.~TEI=~:IAL ~· SIEVE D I AMETEI:~ Y 

F'EF<CENT F INEI:~ THt~N .062 MM 

SED I MEN"f ~· BED ~1,:~ T E 1:~ I Ptl.. Y SIEVE DI.~r1ETEF~ v 

PEPCENT F I NEI=\: THAN i• :J. :~~ ~=.:.; fv1M 

SEDit1ENT v BED rtf.·~ T E F;: I I~ L y S I Et.)E D I r~~1E TEF;~ ~· 

F'EF;~CENT F I NEI:~ THAN • 2~:.:;o rH1 

GED I t·1ENT !1 BED Mf.) TEl:~ I f.~tl •.. ~· SIE'v'E D I Al"lE TE!=~ v 

PEF~CENT F INEF;~ THr.:lN + ~)()() ~i~·t 

EED I t-iE NT v BED Mf"1.fEI:;~ I t~L Y SIEVE D I .-~NETEF;~ v 

PEF~CENT FINEF~: THl)N :1. (.00 Mri 

SEDii'1ENT !J BED i"iti TEl:~ I t1l... v SIEVE D I .~i"iETEI:~ ~· 

PEl~: CENT F I NEF;~ THt~lN ::?.-tOO MM 

~:)ED I ~'tENT" BED Mr-~, TEF< I (.)l.. v ~:>I EVE D I fiMETEI:~ v 

F'EI:;:CENT FINEF: THAN 4+00 r1M • D····:1.04 



CODE 

BO:I. ?1 

B01. 72 

80174 

801.8() 

80181. 

801.82 

B0184 

80186 

80:1.87 

80188 

80189 

80190 

Pt~I~P.,METEF~ 

SEDIMENT, BED MATEI~IAL, SIEVE DIAMETEJ\:, 
PEF'~CENT FINE!~ THi~N 8.00 MM 

SEDIMENT, BED MATEF~IAL, SIEVE DIAMETER, 
PEF~CENT FINEH THAN :1. ~) + () MM 

SEDIMENT !I BED MATEI=i: I f':-tl... ~· SIEVE DIAMETEJ~, 

PEF'~CENT FINEF~ THAN ~~2 + 0 MM 

SEDIMENTv BED MATERIAL., SIEVE DIAMETER, 
PERCENT F I NEI=i: THAN ~>4. 0 MM 

SEDIMENTv BED MATERIAL, SIEVE DIAMETER, 
PERCENT FINER THAN 128.0 MM 

SEDIMENT, TOTAL., CONCENTRATION <MG/L) 

SEDIMENT, TOTAL, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .002 MM 

SEDIMENT, TOTAL, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .004 MM 

SEDIMENT, TOTAL, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .008 MM 

SEDIMENT, TOTALv FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN ;016 MM 

SEDIMENT, TOTAL, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .031 MM 

SEDIMENT, TOTAL, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .062 MM 

SEDIMENT, TOTAL, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .125 MM 

SEDIMENT, TOTAL, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .250 MM 

SEDIMENT, TOTAL, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN .500 MM 

SEDIMENTr TOTAL, FALL DIAMETER, DISTILLED WATERr 
PERCENT FINER THEN 1.00 MM 
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CODE 

80191 

BO:I.92 

BO:L93 

BO:I.94 

B0197 

BO:I.98 

80199 

80200 

80201 

B0202 

80203 

80204 

8020~j 

80206 

PAF~AMETEF\ 

SEDIMENT~ TOTAL, FALL DIAMETER, DISTILLED WATER, 
PERCENT FINER THEN 2t00 MM 

SEDIMENTv TOTALv FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .002 MM ' 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .004 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATERv 
PERCENT FINER THEN .008 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .016 MM 

SEDIMENTv TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .031 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .062 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .125 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN .250 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PEF\CENT F I NEF\ THEN • 500 MM 

SEDIMENT, TOTALv FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN 1.00 MM 

SEDIMENT, TOTAL, FALL DIAMETER, NATIVE WATER, 
PERCENT FINER THEN 2.00 MM 

SEDIMENT, TOTAL, SIEVE DIAMETER, 
PERCENT FINER THEN .062 MM 

SEDIMENT, TOTAL, SIEVE DIAMETER, 
PERCENT FINER THEN .125 MM 

SEDIMENT, TOTALv SIEVE DIAMETER, 
PEI:~CENT F I NEF~ THEN t 2~7i0 MM 

SEDIMENTv TOTAL, SIEVE DIAMETERv 
PERCENT FINER THEN +500 MM 
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CODE 

80207 

80208 

80209 

80~~1.0 

8021.:1. 

80212 

80225 

80226 

80227 

80228 

80229 

80230 

80~~3:1. 

80232 

8023:3 

80234 

• 

SEDIMENT, TOTALv SIEVE DIAMETER, 
PERCENT FINER THEN 1.00 MM 

SEDIMENT, TOTAL, SIEVE DIAMETERv 
PERCENT FINER THEN 2.00 MM 

SEDIMENTv TOTALv SIEVE DIAMETER, 
PERCENT FINER THEN 4.00 MM 

SEDIMENT, TOTALv SIEVE DIAMETERv 
PERCENT FINER THEN 8.00 MM 

SEDIMENT, TOTAL, SIEVE DIAMETERv 
PERCENT FINER THEN 16.0 MM 

SEDIMENTv TOTALv SIEVE DIAMETER, 
PERCENT FINER THEN 32.0 MM 

SEDIMENT DISCHARGE, BEDLOAD <TONS/DAY> 

SEDIMENT, BEDLOADv SIEVE DIAMETERv 
PERCENT FINER THAN .062 MM 

SEDIMENT, BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN .125 MM 

SEDIMENT, BEDLOADv SIEVE DIAMETERv 
PERCENT FINER THAN .250 MM 

SEDIMENT, BEDLOADv SIEVE DIAMETERv 
PERCENT FINER THAN .500 MM 

SEDIMENTv . BEDLOAD~ SIEVE DIAMETERv 
PERCENT F I NEF\~ THAN :1 .• 00 rtM 

SEDIMENTv BEDLOADv SIEVE DIAMETERv 
PERCENT FINER THAN 2.00 MM 

SEDIMENTv BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN 4.00 MM 

SEDIMENT, BEDLOAD, SIEVE DIAMETERv 
PERCENT FINER THAN 8.00 MM 

• SEDIMENT, BEDLOADv SIEVE DIAMETERv 
PERCENT FINER THAN 16.0 MM 
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CODE 

802:36 

80238 

B :1. 0 2 !:=; 

B:I.02f.:. 

8:1.027 

B:I.02B 

Bl029 

B:l.200 

B:I.~.~O:I. 

B:J.202 

8:1.203 

B:l.204 

B:.:=.i209 

8~:=.i~=.i4 :1. 

PAF~r~METER 

SEDIMENT~ BEDLOAD, SIEVE DIAMETER, 
PERCENT FINER THAN 32.0 MM 

SEDIMENT~ BEDLOADv SIEVE DIAMETER, 
PERCENT FINER THAN 64.0 MM 

SEDIMENTv BEDLOADv SIEVE DIAMETER, 
PERCENT FINER THAN 76.0 MM 

SEDIMENT? BEDLOAD, SIEVE DIAMETERv 
PERCENT FINER THAN 128.0 MM 

DRAINAGE AREA (SQUARE MILES> 

DRAINAGE AREA, CONTRIBUTING (SQUARE MILES> 

WATER CONTENT OF SNOW CINCHES> 

TEMPERATUREv SOIL <DEG. C) 

SNOW TEMPERATURE <DEG C) 

SILICA, DISSOLVED CTONS/DAY> 

Cr~L.C I UM? D I SSOI... VED ( TONS/Df.~ Y) 

MAGNESIUMv DISSOLVED <TONS/DAY> 

SODIUM, DISSOLVED CTONS/DAY> 

POTASSIUM, DISSOLVED <TONS/DAY) 

BICARBONATE <TONS/DAY> 

AI...Gf.~ll... GI:~OIAITH POTENT I ~~I ... USGS MOD~ BDTTI...E TEST < MG/1... > 

t1 I F~ !·' ~J D L U i'1 E P E 1:~ CENT D F D I S ~;; Cll ... ~·1 E :0 Cl ~~~SEn 

GAS, INERT, VOLUME <PERCENT OF DISSOLVED GASES> 

G,:~s" f:;F.:GDN' ~)DLUME F'Er:~CENT OF D I ~:)SOLVED G,~,~:)E~:; 
• 

GASY BUTANE, VOLUME PERCENT OF DISSOLVED GASES 
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CODE 

85544 

85545 

85546 

85547 

85548 

85549 

85550 

85551 

85552 

85553 

85554 

85556 

85557 

85558 

85559 

85560 

X 9()000 

* 99995 

PARAMETER 

GAS, CARBON DIOXIDE? VOLUME PERCENT OF DISSOLVED GASES 

GAS, ETHANE, VOLUME PERCENT OF DISSOLVED GASES 

GASv HYDROGEN, VOLUME PERCENT OF DISSOLVED GASES 

GASr METHANE, VOLUME PERCENT OF DISSOLVED GASES 

GAS, NITROGEN AND CARBON MONOXIDEr 
VOLUME PERCENT OF DISSOLVED GASES 

GASr OCTANEr VOLUME PERCENT OF DISSOLVED GASES 

GASv OXYGENv VOLUME PERCENT OF DISSOLVED GASES 

GAS, PENTANE, VOLUME PERCENT OF DISSOLVED GASES 

GASr PROPANE, VOLUME PERCENT OF DISSOLVED GASES 

DATEv WELL COMPLETION <MONTH/YEAR><CODE TWO DIGITS FOR 
MONTH AND LAST TWO DIGITS OF THE YEAR,) 

DATEr LATEST WELL WORKOVER <MONTH/YEAR><CODE TWO DIGITS 
FOR MONTH AND LAST TWO DIGITS OF THE YEAR~> 

GAS-WATER RATIO <CUBIC FEET PER BARREL) 

ACIDS, ORGANIC AS PROPIONIC <MG/L) 

TEMPERATURE, LOW SATURATION <DEG, C) 

TEMPERATURE, HIGH SATURATION CDEG. C) 

PRESSURE, LOW SATURATION <POUNDS PER SQUARE INCH) 

PRESSURE, HIGH SATURATION <POUNDS PER SQUARE INCH> 

ELEVATION <INCHES> 

ELEVATION IN HUNDREDTHS OF FEET <NO DECIMAL> (72020) 

X - TEMPORARY CODE TO BE USED WITH THE DAILY VALUES FILE ONLY, 

* - CODE TO BE USED AS INPUT TO THE DAILY VALUES FILE ONLY~ THE 
INPUT DATA WILL BE CONVERTED TO THE PROPER UNITS AND STORED 
WITH THE CODE SHOWN IN PARENTHESES, 
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CODE PARAMETER 

* 99998 STREAMFLOW <MILLIONS OF GALLONS PER DAY) <00060> 

* - CODE TO BE USED AS INPUT TO THE DAILY VALUES FILE ONLY. THE 
INPUT DATA WILL BE CONVERTED TO THE PROPER UNITS AND STORED 
~ITH THE CODE SHOWN IN PARENTHESES. 
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APPENDIX E 
STATISTIC CODES 

The following codes have been assigned by WATSTORE for use in identifying 
data that is stored in the WATSTORE computer files. These unique five 
digit codes identify the frequency of the measurement or statistical 
reduction of the data. Additional codes may be requested as required. 

STATISTIC CODE 

MAXIMUM 1 00001 
MINIMUM 1 00002 
MEAN 00003 
AM (sample taken between 

0000-1200 hrs.) 00004 
PM (sample taken between 

1200-2400 hrs.) 00005 
SUM 00006 
MODE 00007 
MEDIAN 00008 
STANDARD DEVIATION 00009 
VARIANCE 00010 
RANDOM INSTANTANEOUS {)0011 
EQUIVALENT MEAN 2 00012 
SKEWNESS 00013 
RESERVED FOR FUTURE USE 00014-00020 
TIDAL HIGH (Daily) 00021 
TIDAL LOW-HIGH (Daily) 00022 
TIDAL HIGH-LOW (Daily) 00023 
TIDAL LOW (Daily) 00024 
RESERVED FOR FUTURE USE 00025-00999 

The codes listed below have been reserved for identification of output 
from the WATSTORE Statistical Summary Programs. 

PERCENTILE CODE= 
(1000 + (PERCENTILE X 10)) 

1 When used in combination with parameter code 72019 (distance below 
LSD), the maximum value is the maximum value for this parameter but 
will be the minimum elevation, and the minimum value for this para
meter will be the maximum elevation. 

I 2 Commonly used with gage height (Parameter code 00065) values that 
represent an equivalent mean that corresponds to i he calculated 
mean discharges (Parameter code 00060). 
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Examples are given below. 

0.5 PERCENTILE 
1.0 PERCENTILE 

67.0 PERCENTILE 
99.9 PERCENTILE 

n DAY LOW MEAN FOR A YEAR 
Where n = statistic code-2000 
Examples are given below. 

7 DAY LOW MEAN 
60 DAY LOW MEAN 

183 DAY LOW MEAN 

m DAY HIGH ·MEAN FOR A YEAR 
Where m = statistic code-3000 
Examples are given below. 

7 DAY HIGH MEAN 
60 DAY HIGH MEAN 

183 DAY HIGH MEAN 

01005 
01010 
01670 
01999 

2007 
2060 
2183 

3007 
3060 
3183 

INSTANTANEOUS OBSERVATION (SAMPLING TIME REPORTED) 
CODE = 30000 + (HOUR) 

Examples are given below. 

12:30 AM 

6:00 AM 

12:30 PM 
9:45 PM 

Appendix E 

30030 
30600 
31230 
32145 
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APPENDIX F. AQUIFER NAMES AND GEOLOGIC UNIT CODES 

Page 
Introduction F-7 

Update Procedures F-7 

Description of Code Derivation Procedure -

Catalog of Aquifer Names and Geologic Unit Codes 
by States and Other Areas 

States (including the District of Columbia) 

Alabama 
Alaska 
Arizona 
Arkansas -
California 
Colorado -
Connecticut -
Delaware -
District of Columbia -
Florida 
Georgia 
Hawaii 
Idaho 
Indiana 
Iowa 
Kansas 
Kentucky -
Louisiana-
Maine 
Maryland -
Massachusetts 
Michigan -
Minnesota-
Mississippi -
Missouri -
Montana -
Nebraska -
Nevada 
New Hampshire 
New Jersey 
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F-8 

F-13 

F-13 
F-19 
F-32 
F-37 
F-42 
F-49 
F-55 
F-56 
F-58 
F-60 
F-65 
F-69 
F-73 
F-81 
F-85 
F-90 

- F-104 
- F-109 
- F-112 
- F-115 
- F-122 
- F-124 
- F-133 
- F-137 
- F-144 
- F-151 
- F-161 
- F-168 
- F-177 
- F-179 



CATALOG OF AQUIFER NAMES AND GEOLOGIC UNIT CODES - continued 

New Mexico -
New York-
North Carolina
North Dakota 
Ohio 
Oklahoma
Oregon 
Pennsylvania -
Rhode Island 
South Carolina
South Dakota 
Tennessee 
Texas 
Utah 
Vermont -
Virginia
Washington -
West Virignia -
Wisconsin 
Wyoming -

Outlying Areas of the United States 

American Samoa
Midway Islands
Puerto Rico-
Trust Territories of the Pacific Islands -
U.S. Miscellaneous Pacific Islands -
Virgin Islands-

TABLES 

Table 1. Numeric Codes for Geologic Age Identification-

Table 2. Order of Letter Elimination-
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Page 
F-184 
F-198 
F-203 
F-207 
F-215 
F-218 
F-225 
F-228 
F-241 
F-243 
F-245 
F-252 
F-257 
F-271 
F-282 
F-284 
F-292 
F-299 
F-303 
F-307 

F-316 
F-317 
F-318 
F-319 
F-321 
F-322 
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APPENDIX F 

AQUIFER NAMES AND GEOLOGIC UNIT CODES 

INTRODUCTION 

This appendix lists the aquifer names and geologic unit codes used by 
WATSTORE for the computer processing of ground-water data. These codes are 
based on the stratigraphic coding system proposed by the American Association 
of Petroleum Geologists. The stratigraphic names in this appendix are from 
many sources and do not necessarily follow U.S. Geological Survey usage. The 
names and codes presented in this appendix were collected and edited by 
J. R. Rollo, W. E. Price, Jr., c. B. Davidson, and C. H. Baker, Jr., of the 
U.S. Geological Survey. 

UPDATE PROCEDURES 

This appendix will be periodically revised to reflect additions, deletions, 
or revisions in the aquifer names or geologic unit codes. Requests for the 
addition of new codes, or the correction or deletion of old codes, must be 
made by memorandum to the Chief, Automatic Data Section, WRD, u.s. Geological 
Survey, 437 National Center, Reston, Virginia, 22092. Although it is necessary 
to include in this appendix aquifer names that are used only locally and 
informally, stratigraphic terminology should conform whenever possible to 
nomenclature approved for used in rep~rts of the U.S. Geological Survey. 

When requesting new codes, the following information must be provided. 

1. State(s) in which name is used. 

2. Name of unit for which code is being requested. If the unit is a 
member of a formation, include the formation name also. 

3. Geologic age of unit; if more than one age is represented, provide 
a list of all ages involved. 

When requesting correction of codes, the following information must be provided. 

1. The listing of the code and stratigraphic name exactly as it appears 
in the catalog of names. 

2. The correction(s) to be made. 

3. Reason for the change and verific tion that the requested change is 
acceptable to any other States th t may be affected. 
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DESCRIPTION OF CODE DERIVATION PROCEDURE 

The coding instructions which follow have been adapted from the original 
instructions which appeared in the October 1967 AAPG Bulletin. These 
adaptations allow for the use of numeric characters in the mnemonic portion 
of the code, provide a code for rock units of unknown age, and clarify some 
of the instructions in the original article. No other changes have been made. 
These are the ru~es by which the WATSTORE catalog was developed and new code 
assignments will be made. 

The codes are eight characters long and consist of three parts. The first 
part contains three numeric characters and identifies the Era, System, and 
Series of the rock unit (See Table 1). The numbers 1, 4, and 7 have been 
pre-empted in column three for use with the formal series terms Upper, Middle, 
and Lower, respectively. If a rock unit extends across more than one time 
unit, the youngest age is coded in the numeric data field. 

The second part, or next four characters of the code, is an alphanumeric 
mnemonic for the name of the rock-stratigraphic unit. The mnemonic code is 
developed by eliminating letters from the originial term until only four 
remain. The order of letter elimination is listed in Table 2. 

The third part of the code is a single character and denotes a qualifying 
term such as Upper, Middle, or Lower. Rules for coding are: 

1. Prior to eliminating letters, the following should be dropped from the 
rock-stratigraphic name: 

A. The rank of the unit; such as group, formation, member. 
B. Any lithologic descriptors; such as sandstone, shale, limestone. 
C. Insignigicant words: such as the, on, a, an. 
D. Qualifying terms (discussed later). 

2. Replace all non-alpha characters with blanks except in the case of 
aquifers or other rock units named by their depth of occurrence at some 
geographic locality; such as the "500-foot" sand of the Memphis area. 
In this case, the first two digits of the four-digit mnemonic field are 
to be used for the numeric identifier and the geographic locality is 
reduced to two alpha characters for the last two digits. For example: 
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TABLE 1. NUMERIC CODES FOR GEOLOGIC A E IDENTIFICATION 

CODE CODE 

Unknown Age 000 Midd e 324 
Moines ian 325 

Cenozoic 100 326 
Quaternary 110 327 

Holocene 111 328 
Pleistocene 112 330 

Tertiary 120 331 
Pliocene 121 332 
Miocene 122 333 
Oligocene 123 337 
Eocene 124 338 
Paleocene 125 derhookian 339 

340 
Mesozoic 200 341 

Cretaceous 210 344 
Upper 211 347 

Gulf ian 212 350 
Lower 217 351 

Comanchean 218 352 
Coahuilan 219 354 

Jurassic 220 355 
Upper 221 357 
Middle 224 A exandrian 358 
Lower 227 Ordov' cian 360 

Triassic 230 Upp r 361 
Upper 231 362 
Middle 234 364 
Lower 237 365 

367 
Paleozoic 300 368 

Permian 310 370 
Upper 311 371 

Ochoan 312 • Croixan 372 
Guadalupian 313 374~ 

Lower 317 377 
Leonardian 318 
Wolfcampian 319 400 

Pennsylvanian 320 z 410 
Upper 321 y 420 

Virgilian 322 X 430 
Missourian 323 w 440 
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TABLE 2. ORDER OF LETTER ELIMINATION 

1. A 10. T 19. G 

2. E 11. N 20. p 

3. I 12. s 21. K 

4. 0 13. R 22. B 

5. u 14. L · 23. v 

6. w 15. D 24. X 

7. H 16. c 25. J 

8. y 17. M 26. Q 

9. Double letters 18. F 27. z 

(Delete one) 
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3. The first letter of each of the remain ng words is not to be deleted. 
The only exception to this rule of "fi st letter remains" is in the case 
of qualifying terms which are coded in column 8. If the word to be 
coded in column 8 is Upper, Middle, or Lower, use the letters U, M, or L 
for the respective code. If any other word is to be coded in column 8 
and the first letter is U, M, or L, us t he last letter of the word which 
would remain after following the elimi a t ion order in Table 2, other than 
U, M, or L. 

4. Deletion of letters proceeds from righ t o left in the order given in 
Table 2. 

5. Deletion is continued until the mnemon c is reduced to four characters. 

6. Only one letter of a double letter occ r r ence is deleted. Exceptions 
to this rule are: 

A. 

B. 

Vowels and the letters W, H, and 
though they may occur as double 1 
other double letter combination, 
the word or so doing reduces the 

are eliminated completely even 
t t ers before the elimination of any 
nl ess they are the first letter of 
nemonic to less than four characters. 

After elimination of double lette s , further letter removal is based 
on Table 2 without regard to whet er or not the letter removed was 
previously part of a double lette sequence. 

C. In the rare instances where the m emonic reduces to a first letter 
and two sets of double letters (a FTTRR) eliminate the first letter 
on the right without regard for t e letter sequence shown in Table 2. 

7. If the original word is smaller than fur characters it is entered in the 
data field left justified. Do not add any characters to fill up the data 
field, leave unused spaces blank. 

8. If duplicate codes appear some alterat'on of the code will be made by the 
Ground Water Branch. This must be don to insure system-wide uniqueness. 
The rule to be followed with formal na es will be to retain the correct 
mnemonic code with the name which has riority in time. The second name 
will be coded retaining the first vowe • If more than two names reduce 
to the same mnemonic, it may be necess ry to make some arbitrary code 
adjustment for the third and any subse uent names. These same rules will 
be used, where possible, with informal names. 
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9. Column 8 may be used for modifiers of the rock-stratigraphic unit. The 
code may be any computer character with the exception of those pre-empted 
for specific modifiers; such as; U, M, and L for upper, middle, and lower. 

10. Rock names such as McGregor, St. Lawrence, and Van Allen are to be con
sidered as two words. 
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CATALOG OF AQUIFER NAMES AND GEOLOGIC UNIT CODES 

BY STATES AND OTHER AREAS 
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ALABAMA 

CENOZOIC.. 

CENOZOIC ERAThtM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOtNZC 

QUATERNARY 

~UAlERNARY SYSlEH••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 
QUATERNARY-TERTIARY ~YSTEMS ••••••••••••••••••••••••••••••••••••••••••• llOQRRT 

HOLOCE:Nf; 

ALLUVIUM••••••••••••••••••••••••••••••••••••••••••••••••••••••••••·•••• 
lOA~TAl DEPOSllS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HOLOCENE-PLf.ISlUC.ENE SERIES••••••••••••••••••••••••••••••••••••••••••• 
HOLOCENE S~RIE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LUW TERRACE O~PO~lTS,ALLUVlU~ •••••••••••••••••••••••••••• ~ •••••••••••• 
kEbOLlTHe••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RE~lUUUM-NORTN hLAbAMA•••••••••••••••••••••••••••••••••••••••••••••••• 
SAPRLLITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PLtlSTOlENf: 

lllALVM 
llltS ll 
lllHCPC 
lllHlCN 
llll T AV 
lllRGLT 
lllRSDM 
lllSPRL 

Hlbh TERRACE OE~O~!TS ••••••••••••••••••••••••••••••••••••••••••••••••• 112HGTC 
lNTERME:DlAlE lERRACE DEPOSITS ••••••••••••••••••••••••••••••••••••••••• 1121MTC 
LOW TERRACE OEPUSITS •••••••••••••••••••••••••••••••••••••••••••••••••• 112LTRC 
PLEISTOCENE SE~l~S•••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
TERRAl~ DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TRRC 

lEKTIARY 

lERTIARY-tRt:TACEOUS SYSTEMS••••••••••••••••••••••••••••••••••••••••••• 120TRCC 
TERllARY SYSTE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

IJLICtENE: 

CllRONELLE fORMAllCN •••••••••••••••••••••••••••••••••••••••••••••••••• 121CRNl 
PLIUtENE S~RitS••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PlCN 

MIOCtNt: 

CATAHOULA SANUSlO~E ••••••••••••••••••••••••••••••••••••••••••••••••••• 122CTHL 
MIUCENE-E:UCENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••••• 122MCEC 
MIOCENE SfRlES•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MOCN 
PAYNE:S HAMKUCK. SANU••••••••••••••••••••••••••••••••••••••••••••••••••• 122PHMK 
RLSlOUUM-~OUTtt AlAoAMA•••••••••••••••••••••••••••••••••••••••••••••••• 122RSDM 

OLIGOCENE 

bUC.ATUNNA l.l.AY MEM8E:R OF BYkAM fORMATION •••••••••••••••••••••••••••••• 123BCTN 
bYRAM fOR~AllON ••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••• 1238YRM 
CHICKASAWHAY LlMESTONE•••••••••••••••••••••••••••••••••••••••••••••••• 123CCKS 
~OREST hiLL SAHO•••••••••••••••••••••••••••••••••••••••••••••••••••••• 123FRhL 
bLENOON LlMt:STONE Mf,.t6fR Uf bYRAM fORMATION ••••• ••• •• ••• •• ••••••••• • •• 123GLND 
MARIANNA llME:Sl"ONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 123MRNN 
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OLIGOCENE SfRlt:S ....................................................... 1230LGC. 
RED BLUFF CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 123RDBF 
VICKSBURG CROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 123VKBG 

EOCENE 

BELL~ LANulNG MARL MEMBER Of lUSCAHOMA SAND••••••••••••••••••••••••••• 124BLDG 
BASt11 MARL fiEMBER OF HATCHETlGBEE FORHATICJ-.1 ••••••••••••••••••••••••••• 1248Shi 
CLAibORNE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124C.LBR 
C.OCOA SAND MEMBER Of YAZOO CLAY••••••••••••••••••••••••••••••••••••••• 124COCO 
EOLENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••••• ~••••••• l24EOCN 
GREGGS LAND lNG MARL MEMBER OF TUSCAHOMA SAND. •• •• • •••• •• •• •• ••••• • • ••• 124GGLG 
GRAMPIAN HILl~ MEMBER OF NANAFALIA FORMAT.ION. •• •. ••. ••• • •• • • • •• ••• • ••• 124GMPH 
GOSPORT SANO•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124GSPR 
GRAVEL CREtl( SANO MEMBER Of NANAFALIA FORMATION •• •• • • •••. ••. • • • ••• • •. • 124GVCK 
HATCHETIGBEE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• l24HCGB 
JACKSON GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124JCKS 
LISBON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 124LSBN 
MOODYS BRAI\ILH FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 124MOBC 
MERIDIAN SAND MEMSER OF TALLAtiATTA FORMATION. •• • • •• •••• •••• ••••• ••• • •• 124MRDN 
NESHO~A. ~AND MEMBER OF l 'ALLAHATT A FORMATION •. •. • • •• • • •. • • •. • • • •• • • •. • • 124NSHS 
NORTH TWISlWOOD CREEK MEMBER OF YAZOO CLAY•••••••••••••••••••••••••••• 124NTCK 
OCALA LIMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• l240C.AL 
PACHUTA MARL MEMBER Of YAZOO CLAY••••••••••••••••••••••••••••••••••••• 124PCHT 
SHUBUTA ME:;Kbf:R OF YAZOO CLAY•••••••••••••••••••••••••••••••••••••••••• 124SHBT 
TALLAHATTA fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 124TLLT 
WILCOX GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124WLCX 
YAZOO CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124YZOO 

PALEOCENE 

COAL BLUFf MARL MEMBER OF NAtiEOLA FORMATION •• •• • • •• • •••. • • •. ••. • • ••. • • 125.Cl8F 
CLAYTON FOR~'tATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• l25C.LTN 
MC bRVDE LIMESl'ONE HEMSER OF CLAYTON FORMATION ••• ••••••••• •••••• •••• •• 125MC.BD 
MIDWAY GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 125MOWY 
MATThEWS LANDING MARL MEMBER OF PORTERS CREEK CLAY •• •••••• ••• • •••• • ••• 125MLOG 
NAHEOLA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 125NHOL 
NA~AFAllA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 125NNFL 
OAK hiLL HEMBEk OF NAHEOLA FORMATION •••••••••••••••••••••••••••••••••• 1250KHL 
PALEOCENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 
PINE BARREN 1'1EM6ER OF CLAYTON FORMATION ••••••••••••••••••••••••••••••• 125PNBR 
PORTERS CRE:EK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 125PRCK 
SALT MOUNTAIN LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••• 125SLMN 
TU~CAHOMA SAND•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 125TSCH 
WILCUX GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 125WLCX 

MESOZOIC 

MESOZOIC ERAThE~•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200HSZC 

C.RETAC.E:OUS 

CRETACEOUS-JURASSIC SYSTEMS••••••••••••••••••••••••••••••••••••••••••• 210CCJC 
CRETA(,EOUS SYST£M••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 
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UPPER CRETACEOUS 

ARCOLA LIMESlONE MEMBER OF MOOREVILLE CHALK••••••••••••••••••••••••••• 211ARCL 
BLUfFTOWN FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 211BLFN 
SLUFFPORT MARL MEMBER••••••••••••••••••••••••••••••••••••••••••••••••• 211BLFP 
COKER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211COKR 
UPPER CRETAtEOUS SERIES ••••••••••••••••••••••••••••••••••••••••••••••• 211CRCSU 
CUSSETA SAND MEMBER OF RIRLEY FORMATION ••••••••••••••••••••••••••••••• 211CSSl 
DEMOPOLIS CHALk••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2110MPL 
EUlAW-MC SHAN FORHATlONS,UNDlffERENTlATEO ••••••••••••••••••••••••••••• 211EMCS 
EOLINE MEMBER OF COKffi FORMATION •••••••••••••••••••••••••••••••••••••• 211EOLN 
EUlAW FORHAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211EUTw 
GOROO fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211GORO 
MC SHAN fOR~AllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MCSN 
MOOREVILLE C.hAll<. ....................................................... 211MRVL 
MASSIVE SANU•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MSSV 
PRAI~lE B~FF CHALK••••••••••••••••••••••••••••••••••••••••••••••••••• 211PBLF 
PEROTE MEMbER OF PROVIOt:NCE SAND•••••••••••••••••••••••••••••••••••••• 211PROT 
PROVIDENCE SANO••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211PVDC 
RIPLEY FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211RPLY 
SELMA GROUP•••••••• .••••••••••••••••••••••••••••••••••••••••••••••••••• 211SELM 
STRINGER SAND •• ~•••••••••••••••••••••••••••••••••••••••••••••••••••••• 211SRGR 
TOMBlGBEE SAND MEMBER OF EUTAW FORMATION •••••••••••••••••••••••••••••• 211TBGB 
TUSCALOOSA GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 211TSCL 
TUSCALOOSA GROUP,LOWER •••••••••••••••••••••••••••••••••••••••••••••••• 211TSCLL 
TUSCALOOSA GROUP,MIOOLE ••••••••••••••••••••••••••••••••••••••••••••••• 211TSC.LH 
TUSCALOOSA GROUP,UPPER•••••••••••••••••••••••••••••••••••••••••••••••• 211TSCLU 

LOWER CRETAtEOLt~ 

LOWER CRETACEOUS SERIES ••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 
VlCK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• Z17VICK 

JURASSIC 

JURASSIC-TRIASSIC SYSTEMS ••••••••••••••••••••••••••••••••••••••••••••• 220JCTC 
JURASSIC SYSTE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSC 

TRIASSIC 

TRIASSlC-PE~MlAN SYSTEMS•••••••••••••••••••••••••••••••••••••••••••••• 230TCPM 
TRIASSIC SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230TRSC 

PALEOZOIC 

PALEOZOIC t .RA lHEK ••• ••. ••• •. •• • • •• • •. •• ••• • •• • •. • ••. • ••. ••. • • • • •. • •••• 300PLZt 

PERMIAN 

"PERMIAN-PEtdcSYLVANIAN SYSTEMS ••• •• •••••• •••••••. •••• ••• • •• •••• •••• • ••• 310PMPV 
PERMIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PRMN 

PENNS Yl VANI AN 

PARK.WOUO f-OKMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••• 320PRKO 
PENNSYLVANIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 
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PENNSYLVANlAN-MlSSISSIPPIAN SYSlf:MS ••••••••••••••••••••••••••••••••••• 320PVMP 

MIDDLE PENNSYL~ANIAN 

MIDDLE-LOWER PENNSYLVANIAN SERIES.~••••••••••••••••••••••••••••••••••• 324PSLVL 
POTTSVILLE t-OkMATlON •••••••••••••••••••••••••••••••••••••••••••••••••• 324PSVl 

Ml!)SlSSIPPIAN 

MISSISSIPPIAN SYSTEM ••••••••••• ~•••••••••••••••••••••••••••••••••••••• 330MSSP 

UPPER MISSI~~lPPIAN 

BANGOR LlMESTONf. •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3318NGR 
FlOYD SHALt••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 331FLYD 
HARTSELLE SA.~OSlONE. ••. •• • • • •• •. •• •• • ••• • •• • • •• • • •• • • • •. •• •. •• • • •• • • •• 331HRSL 
MONTEAGLE LIME:SJUNE ••••••••••••••••••••••••••••••••••••••••••••••••••• 331MNGL 
MISSISSIPPIAN, UPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 331HSSP\J 
PENNINGTON f-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 331PNNG 
PRlDE MOUNTAIN ~ORMATION •••••••••••••••••••••••••••••••••••••••••••••• 331PRDM 
TUSCUMBIA LIMESJONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 33llCMB 

LOWER MISSISSIPPIAN 

FORT PAYNE CHERl•••••••••••••••••••••••••••••••••••••••••••••••••••••• 337FRPN 
HlSSISSIPPIAN-UEVUNIAN S~TEM••••••••••••••••••••••••••••••••••••••••• 337MPDV 
MlSSlSSIPPIANt LOWER•••••••••••••••••••••••••••••••••••~•••••••••••••• 337MSSPL 
MAURY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337MURY 

OEVONIAN 

DEVONIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 340DVNM 

UPPt:R DEVONIAN 

CHATTANOOGA SnAlE••••••••••••••••••••••••••••••••••••••••••••••••••••• 341CT~G 
OEVONIAN, UP'PE·R ••••• •• • ••. • •. •. • •• • • • ••. • •• • • •• • • •• • • •. •• •• •. •. • •• • • •• 341DVNNU 

MIDDLE DEVONIAN 

DEVONIAN, MlOULE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3440VNNM 
OEVONIAN-SILURIAN SVSTEMS•••••••••••••••••••••••••••u••••••••••••••••• 3440VSL 
FROG MOUNTAIN SANDSTONE.•••••••••••••••••••••••••••••••••••••••••••••• 344FRGM 

SILURIAN 

RED MOUNTAIN fORHATION •••••••••••••••••••••••••••••••••••••••••••••••• 3SOROMN 
SILURIAN SYST~M ••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••• 3SOSLRN 

MlUOLE SILURIAN 

wAYNE GROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 354WYNE 

lOWER SILURIAN 

BRASSflELO LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 357BFLD 
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ORDOVICIAN 

OROOVIC.lAN SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 36000VC 

UPPE:R ORDOVICIAN 

~tRNVALE LIMESTONEe••••••••••••••••••••••••••••••••••••••••••••••••••• 361FRVL 
INMAN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361INMN 
LEIPERS LIMESTONE••••••••••••••••••••••••••••••••••••••••••••••••••••• 3blLPRS 
MANNIE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361MNN1 
OROOVIClANt UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••• 36100VCU 
~EQUATtlilE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 361SOTC 

HlODLE OROOVICIAN 

ATHENS SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364ATNS 
AlTALLA CHERT tONGlOHERATE HEHStR OF ChiCKAMAUGA LIMESTONE ••. • • ••• • • •• 364ATTL 
BIGBY AND CAf'iNON LIMESTONES. •• •• •• •• • •• •• •• •• •••. •• •• ••• ••• •• •••• • •••• 364BGBC 
CHIC.KAMAUGA LlMESlUNE ••••••••••••••••••••••••••••••••••••••••••••••••• 364CKMG 
COLVIN MOUNlAIN SANOSTONE••••••••••••••••••••••••••••••••••••••••••••• 364CLVM 
CARTERS LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 364CRRS 
CATHEYS llM(S"fONE ••• •• •• ~ ••••••• •• •••••• ••• •••••• •• ••••• •• •••••• •• •. •• 364CTYS 
~EENSPORT fORMATION•••••••••••••••••••••••••••••••••••••••••••••••••• 364GEPR 
HERMITAGE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 364HRMG 
LITTLE OAK LlME!)fUNE: •••••••••••••••••••••••••••••••••••••••••••••••••• 364LLOK 
LENOIR LIM~STDN[ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 364LNOR 
NASHVILLE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364NSVL 
OROO~ICIANt MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3640DVCM 
STONES RIVER GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••• 364SRVR 

LOWER ORDOVIC.li.N 

CHEPULTEPEC ~OLOMlTE •••••••••••••••••••••••••••••••••••••••••••••••••• 367CPPt 
KNOX GKOU..-•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367KNOX 
lONGVIEW llKE:~lONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 367LNGV 
NEWALA llHE::SlONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 367NEWL 
ORUOVICIANt LOWfR••••••••••••••••••••••~•••••••••••••••••••••••••••••• 3670DVCL 
OOENVILLE LlMESTOhE ••••••••••••••••••••••••••••••••••••••••••••••••••• · 36700Vl 
OROOVILIAN-LAMSRIAN SYSlE:MS ••••••••••••••••••••••••••••••••••••••••••• 3670VCB 

CAMBRIAN 

(,AMBR IAN SY STEM-PR.EC.AMBklA.N ERA lHEM •• • •. •. • •. • •. • • • • • ••••• • •• • • •• • • • • • 3 70CB P~ 
CAMBRIAN SYSTI::M. •• •. •• • ••• • •. • •• •• •• • •••. ••. • •• • • ••. • ••. •• • • • • •. • ••• • • 370CMBR 

UPPER CAMBRIAN 

BIBB DGLOMilE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3718188 
UPPER-MIDDLE CAMBRIAN SERIES•••••••••••••••••••••••••••••••••••••••••• 371CHSRO 
LAMBRIANt U~PER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CMSRU 
CONASAUGA FORMATION •••••••••••••••••••••••••••••••••• ~ •••••••••••••••• 371CNSG 
(.OPPER RllJGE OCLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••• 371CPRG 
KNOX GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371KNOX 

APPENDIX f F- 17 



MlOOLE CAMBRIAN 

bRI~RFlELD ~OLOMllE ••••••••••••••••••••••••••••••••••••••••••••••••••• 374BFLD 
CAMBRIAN, M1uOLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 374tMBRM 
l.ONASAUGA fOR.MA.liON •••••••••••••••• ••••••••••••••••••••••••••••••••••• 371tCNSG 
KETUNA OOLOMilE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 374KTON 

LOWER CAMBRIAN 

LOWER CAMbRIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 377CM&Rl 
ROME fCJRMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377ROME 
SHAUY OOLO~lTE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377SHOY 
WEISNER ~UARTliTE ••••••••••••••••••••••••••••••••••••••••• : ••••••••••• 377WSNR 

PREl.AMBRIAN 

PRECAMbRIAN ERAThEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCM8 
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ALASKA 

UNKNOWN 

MOUNT tRlLLON GABBRO•••••••••••••••••••••••••••••••••••••••••••••••••• OOOMCRL 
ST ELIAS SChiST ••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOSELS 
UNION BAY ULTRAMAFIC COMPLEX •••••••••••••••••••••••••••••••••••••••••• OOOUNNB 

CE:NOlOIC 

lLYIRAK GRA~EL•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NELLIE JUAN &RANITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
SALIGVlk ~RAVEL••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WILLIWAW COVE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 

QUATERNARY 

ARC~ POINT bASALT ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AShiSHlK BASALT••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BLACK POINT' BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••• 
BULDIR VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
&ARROW UNlT,GUBIK fORMATION ••••••••••••••••••••••••••••••••••••••••••• 
BIShOP POINT VOLCA~it MUDFLOW ••••••••••••••••••••••••••••••••••••••••• 
CHARIOT G.RA\fEL•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CRATER CRtEK ~ASALT••••••••••••••••••••••••••••••••••••••••••••••••••• 
OUSHKlN BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EIDER POINT BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••• 
EDGt:CUMSE V ULCANICS. •• •• • •••••• •. • •• • ••••• • ·•. • •• • ••. • •••• • •• • ••••• •. •• 
KANATON SASALTS••••••••••••••••••••••••••••~•••••••••••••••••••••••••• 
LITTLE SlTKlN UACITE •••••••••••••••••••••••••••••••••••••••••••••••••• 
LllTlE PAVLOF A~GLOMERA TE • •• •• •. •• ••••••• •• • •••.• • ••. ••. • • •• •• ••• • ••. • • 
HEAD RIVER UNll 
MOUNT EDGtC.UHBE 

OF GUBIK FORMATION •••••••••••••••••••••••••••••••••••• 
ASH BED Of FOREST CREEK FORMATION ••••••••••••••••••••• 

MOUNT EMMO~S VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••• 
MOUNT GRIGGS VCLCANlCS •••••••••••••••••••••••••••••••••••••••••••••••• 
MOUNT HAGOt VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••••• 
NEW JERSEY CRtl:K LAVA. • •• •• •. • •. •• ••• ••. • ••. • • •• ·• •• • •• •. •• ••••• • • • •••• 
POCHNOI VOLCANICS ••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••• 
PRATT POINT DACITE MEMBER,LilTlE:. SITKIN DACITE •••••••••••••••••••••••• 
PATTERSON PlJlN'l FORMATION ••••••• •• • •••• •. •• •••••• •• • •. •. •. • •• • •••• • •• • 
PAVLOF SISTERS VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••• 
PAVLOF VOLCANlLS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Rt:ADY bULLION FORMATION••••••••••••••••••••••••••••••••••••••••••••••• 
ROUND HEAD BASALTS •••••••••••••••••••••••••••••••••••••••••••••••••••• 
SUbARLOAF lAVA fLOWS•••••••••••••••••••••••••••••••••••••••••••••••••• 
SKUlL CLiff UNIT,GUSIK FORKATIO~ •••••••••••••••••••••••••••••••••••••• 
SlTKlN POINT FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 
TLEVAK bASALT••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VOLCANO BAY BASAlT FLOW OF MOUNT HAGUE VOLCANlC.S. ••. • •••••••••••• • •••• 
WRANGELL LAVA••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WEST COVE MEHBE-R,LlllLE SITKlN DACITE •••••••••••••••••••••••••••••••• -

HOLOCENE 

lOOILRK 
lOONLJN 
lOOSGVK 
lOOWLCV 

llOARCP 
llOAS SK 
llOBCKP 
llOBLOR 
llOBRRW 
llOBSPP 
llOCHRT 
llOCRCK 
llODSKN 
llOEORP 
llOEGM6 
llOKNTN 
llOLLSK 
llOLPVF 
llOMDRV 
110MEG8 
llOMEMS 
llOMGRG 
llOMNt-!G 
llONJCK 
llOPtHN 
llOPRPN 
llOPRSP 
llOPVf-S 
llOPVLF 
llOROBL 
liORDHD 
llOSGLF
llOSKCF 
llOSI<.NP 
llOTLVK 
llOVLCB 
llOWRGL 
llOWSCV 

ADAMS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllADMS 
BERG FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllBERG 
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BLACk RAPIDS URlFT •••••••••••••••••••••••••••••••••••••••••••••••••••• 
tHENA ALLUVIU~•••••••••••••••••••••••••••••••••~•••••••••••••••••••••• 
CLEAR CREEK DRIFT ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CIRQUE DRI~T•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DOUbLE POIN ·t OACITE••••••••••••••••••••••••••••••••••••••••••••••••••• 
ENGINE.ER LOESS. • •• •• ••. •• •• • •••• ••• •• ••. •••• ••• •• ••• •• •••• •. •• • • ••• • •• 
FAN MOUNTAIN DRIFT •••••••••••••••••••••••••••••••••••••••••••••••••••• 
fAIRBANKS LOESS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FOREST CRE~K FUKMATIONe••••••••••••••••••••••••••••••••••••••••••••••• 
fOX HILL FLOW••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SAY TILL•••••••••••••••••••••••••••••••••••••••••••••••••••••• bLA(;;JER 
~ARVIS ASH BEC OF ENGINEER LOESS•••••••••••••••••••••••••••••••••••••• 
KAlMAl RIVER TUFF FLOW•••••••••••••••••••••••••••••••••••••••••••••••• 
LOSl JIM LAVA FLOW•••••••••••••••••••••••••••••••••••••••••••••••••~•• 
MOUNl TRIDENT ANDESITE •••••••••••••••••••••••••••••••••••••••••••••••• 
MUIR TILL••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~ 
OKMOK VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SEAL RIVER fORMATIONe•••••••••••••••••••••••••••••••~••••••••••••••••• 
lUNNEL DRlFT •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TU~TUMENA Okl~l••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WILbUR ASH bEU OF tNGINEER LOESS•••••••••••••••••••••••••••••••••••••• 
WHITE RIVEK ASh bED OF ENGINEER LOESS••••••••••••••••••••••••••••••••• 

PLEISTOCENE 

AOAGOAK VOLLANICS ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ANAYAKNAURAK uRIFl •••••••••••••••••••••••••••••••••••••••••••••••••••• 
ANAKTUVUK ~lVER DRIFT ••••••••••••••••••••••••••••••••••••••••••••••••• 
AL.APAt1 MOUNlAI N ORIFl. • •• • •• •. • ••• •• • •• • ••• •• •• • • •• • •·• •••• • • •• • •. • • • •• 
ANTLER VALLE:Y DRIFT" •••• •• ••• •• • •••. •• ••• •••• ••••. •• •••• ••••••• •••••• •• 
ANVIL fORMAllOh ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ANDREW VOLCANIC~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ANUk SA~O•••••••••••••••••••••••••••••••••••••••••~••••••••••••••••••• 
ANlVAK LAKE ORlfl ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
6ANOEO MOUNlAlN DRifT ••••••••••••••••••••••••••••••••••••••••••••••••• 
bOOTLEGGER COVE CLAY•••••••••••••••••••••••••••••••••••••••••••••••••• 
BROOK~ LAKE DRl~T ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
6RlSTOL BAY GRAVEL•••••••••••••••••••••••••••••••••••••••••••••••••••• 
bERING FURHAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BROWNE ORifl •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
tARlBOU HILLS ORlfT ••••••••••••••••••••••••••••••••••••••••••••••••••• 
~HAbVAN DRifT••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COOK lNLE:l GRA'V~l••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CLARA CREtK DRIFT•••••••••••••••••••~••••••••••••••••••••••••••••••••• 
CHAMBEKLIN DRIFT •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAMILLE LAVA flOW••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COPPER RIVER ~RAVEL••••••••••••••••••••••••••••••••••••••••••••••••••• 
CARLO TILL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CRIPPLE GRAVEL•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CKAl~R CREEK BASALT••••••••••••••••••••••••••••••••••••••••••••••••••• 
CttA.lANlKA ASH ~tO OF GOLDSlREAH FORMATION ••••••••••••••••••••••••••••• 
DELTA ORIFl ••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••• 
URIFTWOOD BAY ~AVAS••••••••••••••••••••••••••••••••••••••••••••••••••• 
DARLING CREEK DRlFT •••••••••••••••••••••••••••••••••••••• ~•••••••••••• 
UENALI DRIFT •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DONNELLY DRIFT •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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lllBKRP 
lllCHEN 
lllCLCK 
lllCRQU 
lllOBLP 
lllENGR 
lllFNMN 
lllFRBK 
lllFRCK 
lllFXHL 
lllGLCB 
lllJRVS 
lllKMRV 
llllSJM 
lllMTkO 
lllMUIR 
lllOKMK 
lllSLRV 
lllTNNL 
lllTSMN 
lllWLBR 
lllWRVR 

112ADGK 
112AKRK 
112AKVK 
112ALPM 
112ALVL 
112ANAL 
112ANDR 
112ANUK 
ll2AVKL 
ll2BOOM 
ll28GCV 
ll2BKLK 
ll28RLB 
112BRNG 
112BRWN 
112CBt1l 
112CGVN 
112CKlL 
112CLCK 
112CMBL 
112CMLL 
ll2CPRV 
112CRLO 
112C.RPl 
112CRTR 
112CTNK 
112DELT 
112DFDB 
1120GCK 
112DNLI 
112DNLL 

• 



DOME ASH BEO OF GOLD Hill lOESS.•••••••••••••••••••••••••••••••••••••• 
DRY CREEK DRIFT ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DAWSON CUl" FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 
EIGHT LAKE DRIFT•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EKLUTNA DRIFT ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ESTtR ASH BtD Of GOLD Hill LOESS•••••••••••••••••••••••••••••••••••••• 
tVA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FLUORITE CREEk GRAVEL••••••••••••••••••••••••••••••••••••••••••••••••• 
FlAXMAN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fANETO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FOX GRAVEL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FAREWEll DRIFT •• •• •• •• • •• · •• •• • •. •• •• • •• • ••• • ••• • • ••. • •• • ••. • • • •• • •. • • • 
fROSTY PE:AK VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••••• 
GOLD HlLL LOESS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GOLDSTREAM ~ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 
GRANITE CANYON TILL ••••••••••••••••••••••••••••••••••••••••••••••••••• 
GOSLING VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GUBIK FOR.MAT'ION ••••••••••• .; ••••••••••••••••••••••••••••••••••••••••••• 
HEALY DRIFT••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HOME RIVER DRIFT•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lTKlLLIK UkiFT •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IMURUK \IOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IRON CREEK URIFl •••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••• 
JOHNSTON hlLL DRIFT ••••••••••••••••••••••••••••••••••••••••••••••••••• 
KOBUK DRIFT ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KEMUK D~lfT ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KNik DRIFT •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KANEKTUK GRAVELS•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KOWAK CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MASSACRE BAY FURMATION•••••••••••••••••••••••••••••••••••••••••••••••• 
MAt<. HILL DRIFT •• ••• •••• ••• , •• •• • •••• • • ••• ••• •••• • ••••••••••••••••••• ••• 
MAKUSHIN VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••••••• 
MOKZHOVOI VULCANICS ••••••••••••••••••••••••••••••••••••••••••••••••••• 
NOME Rl'VER uRlFT •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NUNIVAK FLOifS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAPTOWNE DRIFT •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PETERS DRifT •••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••• 
RILEY CREEK URIFT ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
StHRADER DRIFT•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SLOW FORK ORifl ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SELATNA DRlfl ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SALMON LAKE ORI~l ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SlRUK LREEK DRIFT••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SAGAVANIRKlOK RIV~R DRIFT ••••••••••••••••••••••••••••••••••••••••••••• 
TANANA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOGIAK GRAVELS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UNALUK DRIFl .......................................................... . 
VAN HORN FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
WELLER DRIFT•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
YAKATAGA FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 

TER'TIARY 

ANDR~W BAY VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••••• 
AGATTU 8EOS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AMCHITK.A F-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
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1I2DONE 
112DRCK 
112DSNC 
112EGLK 
112EKLN 
112ESTR 
112EVA 
112FLCK 
112FLXM 
112FNTO 
112FOX 
112FRll 
112FRPK 
112GLDH 
112GLDM 
112GRNC 
112GSLG 
112GUBK 
112HELV 
112HMRV 
ll2IKU<. 
1121MRI< 
112IRtK 
lllJSiil 
112KBUK 
112KMUK 
ll2KN IK 
112KNKK 
112KOWK 
112MCR8 
112MKHL 
112MKSN 
112MRZV 
112NMRV 
112NNVK 
112NPTN 
112PTRS 
112RLCK 
112SCRD 
112SLFK 
ll2SL TN 
112SMLK 
112SRUK 
112SVKK 
112TANN 
112TQ{.;K 
ll2UNLK 
112VNHR 
ll2WLLR 
112YKTC 

l20AORB 
120AGTT 
l20AMCK 



ATTU FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bELKOFSKl T~ff •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bELUGA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BEAVERHEAD VALLEY VOLCANICS ••••••••••••••••••••••••••••••••••••••••••• 
CHIC.KAL.OON fORMAllOI'-4 •••••••••••••••••••••••••••••••••••••••••••••••••• 
CATHEDRAL VALL~Y AGGLOMERATE •••••••••••••••••••••••••••••••••••••••••• 
CHAPIN bED•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C.NUlTNA Ml:Ht;ER OF TYONeK fORMATION •••••••••••••••••••••••••••••••••••• 
tHllKA POlNl. FORHATIUN •••••••••••••••••••••••••••••••••••••••••••••••• 
CHUNlK~AK FCRMATIO~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOOPER BEO OF KENAI FORMATION ••••••••••••••••••••••••••••••••••••••••• 
ChiRlKUf FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
CURTIS SEAM Of KENAl FORMAllON •••••••••••••••••••••••••••••••••••••••• 
OUKt: l!>LANO UllRA11AFlC COMPLEX •••••••••••••••••••••••••••••••••••••••• 
FINGER bAY VCLt.ANICS •••••••••••••••••••••••••••••••••••••••••••••••••• 
~REUERIKA fCRHATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
fAIRPLAY SYENITE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bA*"ONA fORMAllCN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GETMUNA RHYOLITE GROUP•••••••••••••••••••••••••••••••••••••••••••••••• 
HOLOKUK 
HtMLOCK 

BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FO~MAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

s~os •••••••••••••••••••••••••••••••••••••••••••••••••••••• HAYES RIVER 
JONtSVlLLf LOAL GROUP,t.Hll.KALOON FORMATION •••••••••••••••••••••••••••• 
KENAI fORhAllU~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KUbRUK VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KISKA HARBOR fDRMAllON •••••••••••••••••••••••••••••••••••••••••••••••• 
KlRILOf POI~l UNiltAMChlTKA FORMATION ••••••••••••••••••••••••••••••••• 
KRUGLOI FURMAIION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MIUDLE GROUND SHOAL MEMoER,TYCNE:K FORMA"JIUN ••••••••••••••••••••••••••• 
NUSHAGAK FUMMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
N~WOK fOkMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NEVIOISKOV ~ORMATION •••••••••••••••••••••••••••••••••••• • ••••••••••••• 
ORCA 'ROUP •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PALIS~.DES CON~lOHfRATE •••••••• •••••••••••••••••••••••••••••••••••••••• 
RA 'I FORMAT I liN ••• • •• • •••••••• • •• • •• • ••• • •••• •. • •• • • • • • • • • • • • • • • •. •. • • • • 
SAND BAY VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••••••• 
STERLING FOKMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
SAGAVANJRKTCK fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 
TWELVEMILE UEOS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lOK SANOSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOPSY FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TYONEK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VE:bA 
WESl 

BAY f ·ORMATION •• ••. •••••••. ••••. •••• ••• •. •• •. •• • ••• • •••••• •• ••• • •• 
fOR~lAN~ FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 

lE:lO POINT bASALT PORPHYRY•••••••••••••••••••••••••••••••••••••••••••• 

PLIOCENE 

ALbERl RIM LA~AS•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GRAVEL••••••••••••••••••••••••••••••••••••••••••••••••••••••••• NENANA 

NE.LROY 
TA\.Hl LNl 
TUGlDAK 
WAlt:RBUOT 

FORMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
F"OkMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 

FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bASALT•••••••••••••••••••••••••••••••••••••••••~•••••••••••• 
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120ATTU 
120BKFK 
120BLUG 
120BVOV 
120CCKL 
120CDLV· 
120CHPN 
120CHTN 
120C.KPN 
120CKSK 
120COPR 
120CRKF 
120CRTS 
1200Kl0 
120FGR8 
120FROK 
120FRPL 
120GKON 
120GTMN 
120HLKK 
l20HMCK 
120HRVR 
120JSVL 
120KENI 
120KGRK 
120KKHB 
120KLFP 
120KRbl 
120MOGS 
120NSGK 
120NUWK 
120NVKV 
1200RCA 
120PL SO 
120RA l ' 
120SNOB 
120SRLG 
120SVKK 
120TL VM 
120lOK 
120TPSY 
120TYNK 
120VGBY 
120WFLO 
120ZRPN 

121ABRM 
121NENN 
121NlRY 
1211CLN 
121TGOK 
121WTRB 

• 



MIOCENE 

SEAVER PLUTON ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BELKOFSKI TUFF•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BEAR lAKE fORMATION. •• •••••••••• •• ••••••• •• •••• •. •. • ••••••••••• • • • • • • • 
CENOTAPH VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••••••• 
tAPTAINS PLUTO~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GRUBSTAKE f-ORMATION ................................................... . 
HEALY CREEK FORMATION .................................................. . 
KATALLA FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KOUTZNAHOO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 
llbNlTE CREEK FURMATlON ••••••••••••••••••••••••••••••••••••••••••••••• 
MEShlK FOR~AllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NARROW tAPE FORMATION ••••••••••••••••••••••••••••••••••••••••••••• ~ ••• 
PU~FY f1EM8f:.k,KATALLA FORMATION •••••••••••••••••••••••••••••••••••••••• 
POUL CREEK FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••• 
ShALER PLUlON ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SHEMYA INTRUSIVE &O~PLEX •••••••••••••••••••••••••••••••••••••••••••••• 
SANCTUARY fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
~UNTRANA FOkMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
UNALASKA fOt».MATIUN •• •• • •• • •• ••. • ••. •. • ••• ••. • •• •• •• • • •• • •• • • • • • • • • • • •• 
UN.bA tONGLOHERAl'E MtMBER,BEAK LAKE FOkHAliON. •• • • • ••• •• • •. • • • • • • • • • • • • 

OLIGOCENE 

ADMIRALTY l~LANO VOlCANICS ••••••••••••••••••••••••••••••••••• ~ •••••••• 
BA:>IN C:.REEK MEMBER,KA"fALLA FORMATION. ••• ••• ••••• • ••••••••• •••• ••• ••• •• 
BURLS CREEK ~hALE H~MBER OF KATALLA FORMATION ••••••••••••••••••••••••• 
BANJO POINT FCRMATION •••••••••••••••••••••••••••••••••••••• ~•••••••••• 
BEAVER BAY GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GUNNERS CGVf f-ORMATICN •••••••••••••••••••••••••••••••••••••••••••••••• 
KULlHlETH FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
KUSH.TAKA FOk.MATION •• ••• ••••• • •• •••• •. ••• ••••• ••• • ••• •••• •••••••• •••• •• 
POINT t1EY ~(MI:U.R,KATALLA FORMAJI~ •••••••••••••••••••••••••••••••••••• 
REDWOOD FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SlTKALlDAK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 
SllKlNAK f-URMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
SPLIT CREEK SANUSTONE MEHBER 9 KATALLA FORMATION •••••••••••••••••••••••• 
STEPOVAK f-ORMATION OF SeAVER BAY GROUP•••••••••••••••••••••••••••••••• 
TOKUN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TSADAKA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

EOCENE 

122BEVR 
1228KFK 
122BRLK 
122CNTP 
122CPNS 
122GRBK 
122HLCK 
122Kl.ll 
122KT ZN 
122LGCK 
122MSHK 
122NRCP 
122PFFY 
122PLCK 
122SHLR 
122ShMY 
122SNCR 
122SNRN 
122ULSK 
122UNGA 

123ADMI 
1238CRK 
123BLCK 
1238NJP 
1238VRB 
123GRC.V 
123KL TT 
123KSlK 
123PNTH 
123ROWO 
123SKOK 
123SKNK 
123SPCK 
123SPVK 
123TKUM 
123TSOK 

ANDREW lAk.E FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 124AORL 
BOUNDARY GKANOOIORITE ••••••••••••••••••••••••••••••••••••••••••••••••• 1248NOR 
GHOSl ROCKS FOkMAllON ••••••••••••••••••••••••••••••• ~ ••••••••••••••••• l24GRCK 
HYOER QUART'.£. MGNlONllE •••••••••••••••••••••••••••••••••••••••••••••••• l24HYOR 
PREMIER C.UAL GROUP,CHICI<.AlOON FORMATION. ••• ••••• •••. •••. •• •• •••••• •• •• 124PRMR 
SHAW COAl BEU,CHICKALOON FORMATION •••••••••••••••••••••••••••••••••••• 124SHAW 
STILLWATER FOR~AllON •••••••••••••••••••••••••••••••••••••••••••••••••• l24STLR 
TOLSTOI FORMAllON OF BEAVER BAY GROUP••••••••••••••••••••••••••••••••• 124TLST 
WIShBONE fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 124WSBN 

APPENDIX f- F- 23 



PALEOCENE 

CANl'WELL FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 125CNTL 
DAVID COAL BEU CF tHlCKALOON fORMATION •••••••••••••••••••••••••••••••• 1250VID 
E.MERY COAL BE.D OF CHICKALOON FORMATION •••••••••••••••••••••••••••••••• l25EMRY 
LITTLE ESKA COAL OF CHICKALOON FORMATION •••••••••••••••••••••••••••••• 125LLEK 
MAITLAND COAL BEO OF CHICKALOON fORMATION ••••••••••••••••••••••••••••• 125MLND 
MARTIN tOAl SEO Of CHICKALOON FORMATION ••••••••••••••••••••••••••••••• 125MRTN 

ME~UZOIC 

AMERICAN CREEK GRANITE•••••••••••••••••••••••••••••••••••••••••••••••• 200AMCK 
APEX VEIN••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 200APEX 

·ASSES EARS GRANllt •••••••••••••••••••••••••••••••••••••••••••••••••••• 200ASER 
BOULDER tKtEK UUARTl MONZONITE •••••••••••••••••••••••••••••••••••••••• 20080CK 
t.EDAR BAY bRANllE••••••••••••••••••••••••••••••••••••••••••••••••••••• 200C.DRB 
COPPER MOUNTAIN AMPHIBOLIT SCHIST••••••••••••••••••••••••••••••••••••• 200CPRM 
E~HAMY GRANITE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 200ESMY 
GAKONA O!ORITE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 200GKON 
GEMUK GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 200GHUK 
JUUO HARb(Jt( OlJNlTE-PERIOOTITE ••••••••••••••••••••••••••••••••••••••••• 200JOH8 
LANDSLIDE tREEK GRANODIORllE •••••••••••••••••••••••••••••••••••••••••• 200LOCK 
MONTE. CHRIStO OlORlTE ••••••••••••••••••••••••••••••••••••••••••••••••• 200MCRS 
MIODLE FORK GRANITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 200MOFK 
~LATE CREEK GRANOOlORllf:ee•••••••••••••••••••••••••••••••••••••••••••• 200SLC.K 
WE:~T fORK GKANOOIORITE ••••••••••••••••••••••••••••• ~ •••••••••••••••••• 200WfRK 

CRETACEOUS 

BRINE CREEK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 2108RCK 
BROTHERS ~ULCANICS •••••••••••••••••••••••••••••••••••••••••••••••••••• 2108RTR 
GYPSUM CtU:EK UUAR.lL MIJNlONllE. • ••• • •• •••••••• ••• • ••• • •••••••••• ••••• •• 210GPC~~ 
HALL LOVE PtRlOOliTE •••••••••••••••••••••••••••••••••••••••••••••••••• 210HLCV 
HALLtTON GROU~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 210HZLN 
JUALIN OIORllE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 210JULN 
KUSKOKWIM bROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 210KKKM 
KLEIN CREEk BAlHOLITH ••••••••••••••••••••••••••••••••••••••••••••••••• 210KLCK 
KLUKWAN MAGNETITE PYROXf:Nlt~ •••••••••••••••••••••••••••••••••••••••••• 210KLKN 
KAL1Ab FO~MATICN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 210KLTG 
kANE PEAK UllRAM~FlC COMPLtX •••••••••••••••••••••••••••••••••••••••••• 210KNPK 
KODIAK fORfii!J\T lON •••• ••. •• •• •. • • • •• • • ••• • • •• •• •• • • ••. • •• • •• ••••• • • •. • •• 210KODK 
MC HUGH COMf.LE:X. •• •• •• •. • •• • •• •• •• •. • ••. • ••• • •• •. •• • •• • • • • • •• • • • • • • • • • 210MCHG 
MOONSHINE Lt\f:EI( fORMATICN ••••••••••••••••••••••••••••••••••••••••••••• 210MCRK 
MtLOZI FORMAliGN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 210MLOZ 
NULATO FURMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 210NULT 
NATLUTlN MUl~lAIN SERIES •••••••••••••••••••••••••••••••••••••••••••••• 210NZNM 
OKPllAK bKANlTt••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2100KPK 
kOMANZOF GRANllt•••••••••••••••••••••••••••••••••••••••••••••••••••••• 210RMZF 
VAlUtl GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 210VLOZ 

UfJPER tRETAl.tOUS 

ARKOSE RIOGt fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 211AK~G 
AYlYAK MEHBER,~EABEE FORMATION •••••••••••••••••••••••••••••••••••••••• 211AYYK 
bARROW TkAll M~MOER,SCHRAUER SLUFF fORMATION •••••••••••••••••••••••••• 211BRTL 
CHANDLER fORMAliONe••••••••••••••••••••••••••••••••••••••••••••••••••• 211CDLR 
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CHIGNIK ~ORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CGNK 
COAL VALLEY ME:MBER,CHl'GNIK t=ORMAllON ................................... ZllCLVL 
CORWIN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CRWN 
HOODOO fORMATlOf't •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211HOOD 
IOITAROD BASALT••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211IDRO 
KOGO~UKRUK lONGUE,PRINCE C.Rf:EK FORMATION •••••••••••••••••••••••••••••• 211KGKK 
KAGUY'AK FORMAT'ION ••• ••. ••••••••• ••• •• ••• ••••• •• •••• • •••••• •• •••••• •• •• 211KGYK 
KUSKOKWIM GROUP•••••••••••••••••••••••••••••••••••••••~••••••••••••••• 211KKKM 
MAC COll RIDGE fORMATION •••••••••••••••••••••••••••••••••••••••••••••• 211MCRG 
~IAKOGON TONGUE,CHANDLER FORMATION •••••••••••••••••••••••••••••••••••• 211NKGN 
NINULUK FOR~AJION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211NNLK 
NANUSHUK GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211NNSK 
P~INC.E: t.RI::EK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 211PCCK 
ROGERS CREEl\. MEMBER OF SCHRADER BLUFF FM • •• •. •. • ••• •. • •. • • • • • • ••• • • • • • 211RGCK 
SCHRADER BlUFF fORMATIONe••••••••••••••••••••••••••••••••••••••••••••• 211SCBF 
SCMULZE fORMAllO~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211SCLZ 
SEAbEE FORMATION ••••••••••• -•••••••••••••••••••••••••••••••••••••••••• 211SEBE 
SENTINEL Hlll MEMBER SCHRAUER SLUFF fORMATION ••••••••••••••••••••••••• 211SLHL 
~HALl WALL MEMbER,SEABEE FORMATION•••••••••••••••••••••••••••••••••••• 211SLWL 
SHUMAGIN FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 211SHGN 
TULUVAK TONGUt:,PRlNCE CREEK fORMAl"ION ••••••••••••••••••••••••••••••••• 211TLVK 
UNGALIK CONbLOMERATE •••••••••••••••••••••••••••••••••••••••••••••••••• 211UGLK 

LOWER CRtTACEOUS 

BIEUERHAN ARGILLITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 217BORM 
BLASHKE I SLANOS ULTRAMAFIC COMPLEX ••• • •• • •. • • • • •• • • •. •. • •• • ••• •. • • • • • • 217BK ID 
BONANZA CREEK ~uLCANICS ••••••••••••••••••••••••••••••••••••••••••••••• 2178ZCK 
CHlliTU FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 217CHTT 
UOUGLAS lSLANO VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••• 217DG1D 
FORTRESS MOUNTAIN FORMAliON •••••••••••••••••••••••••••.•••• •••••••••••• 217FRP.M 
GLENN ~HALE•••••••••••••••••••••••••••••••••••••••••••~••••••••••••••• 217GLNN 
GRANDSlANO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 217GROO 
HERENDEEN LlMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 217HRND 
IPEVIK F-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 2171PVK 
KASAAN bREENSTONE••••e•••••••••••••••••••••••••~•••••••••••••••••••••• 217KASN 
KEENAN QUARTZITE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 217KENN 
KUKPOWRUK FORMAllON ••••••••••••••••••••••••••••••••• ~••••••••••••••••• 217KKPK 
KUPARUK RIVER SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••• 217KKRV 
KILLIK TONGUE UF CHANDLER FORMATION ••••••••••••••••••••••••••••••••••• 217KLLK 
KEMIK SANDSlU~E MEMBER,OKPIKRUAK FORMATION •••••••••••••••••••••••••••• 217KMIK 
KlSIMILOK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 217KMLK 
KENNICOTT FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 217KNC1 
KANDIK fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 217KNOK 
KATHUL GRAYWACKE •••. ••. •• •• -. •• •• •• •. • •• • • ••. • ••. • •• • • •• ••• • • • • •• • • • • •• 217KTHL 
KOYUKUK GRUUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217KYKK 
NELCHlNA LlM~STONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 211NLCN 
DGOTORUK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 2170GRK 
OKPIKRUAK fORMATION ••••••••••••••••••••••••••••••••••••••• .•••••••••••• 2170KKK 
OUMALIK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 2170HLK 
SITKA GRAYWACKE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217SITK 
STANlUKOVlCti FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 217SKVC 
SHI:LTER fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 217SLTR 
SEYMOUR CANAL FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 217SMCL 
STEPHENS PASSAGE GROUP•••••••••••••••••••••••••••••••••••••••••••••••• 217SPPG 
TINGMt:RKPUK FORMATION •• •• ••• •• • . , •• • •. • •• ••• • • • •• • •• •• •• •• • • •• •. •• • • • •• 217TKPK 
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TELAVlRAK fURMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 217TLVK 
TOROK FORMA llllN ••••••••• • • •••••• •. • •••••• , •••••• • • • • •• • •••••• • • • •. • • •• • 211TORK 
TOPAGORUK fURMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 217TPGK 
TREADWELL fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 217TRDL 
TUKTU FOR~AllON •••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••• 217TUKT 
YAKUTAT GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217YKTK 

JURASSIC 

BITTER CREEk FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 220BCRK 
KtiAZ FORMATION Of KELP SAY GRUuP•••••••••••••••••••••••••••••••••••••• 220KHAZ 
KELP BAY GkOUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220KLP8 
KINGAK SHALf•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220KNGK 

' KOT~lNA CONblOH[RATE ••• ••••• ••. • •• •. • ••. ••• •••• •• ••• ••••••. ••. ••• ••• •• 220Kl'SN 
Clff LET RIOGt ULTRAMAfiC GABBRO tOMPLEX ••••••• •• •• •• •. ••. • •. • •• • •. • • • • • 22CORDG 
TEXAS CREEK GRANOOltJRlTE •••••••••••••••••••••••••••••••••••••••••••••• 220TXCK 
VElA FORMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220VETA 

UPPER JURASSIC 

CHISIK CONGLOMERATE MEMbER OF ~A~NEK FORMATION •••••••••••••••••••••••• 221CHSK 
CHINll"NA fOkMJ:.'f10N •••••••••••••••••••••••••••••••••••••••••••••••••••• 221CNTN 
bRAVINA ISLAND FORMATION •••••••••••••••••••••••••••••••••••••••••••••• 221GVID 
NAKNEK LAK~ GRANllE••••••••••••••••••••••••••••••••••••••••••••••••••• 221NKKL 
NAKNEK FURMATlUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 221NKNK 
NIZINA MOUNlAl~ fORMATION ••••••••••••••••••••••••••••••••••••••••••••• 221NZNM 
POMEROY ARK O!>E MEM8t.R, NAKNEK fORMAT ION •••• • •• •. • •. • ••• •. •. •. • • • ••••• • • 2 21PMRY 
PAVELOff ~lllSlONi MEMBER 1 CHINITA FORMATION ••••••••••••••••••••••••••• 221PVLF 
ROOT GLAC.IER fORMJlllON •••••••••••••••••••••••••••••••••••••••••••••••• 221RGLC 
SNUG HARbUK SlllSTONE MEMBER,NAKNEK FORMATION •••• ~ •••••••••••••••••••• 221SGH8 
SHELIKOF FORMATION ••••••••••••••••••••••••••••••• ~ •••••••••••••••••••• 22lSLKf 
lONNIE SlLl!)TUNE MEMBER,Lt11NITNA FORMATION •••••••••••••••••••••••••••• 221TONN 

~HlJDLE JURASSIC 

ALEUTS MEI't6fR OF KIAl.AGVlK fORMATION •••••••••••••••••••••••••••••••••• 224ALTS 
blAI~KENSHIP fORMATION •• •• • ••••. ••• • •. ••• ••• •• ••. • •• •• ••••••••• •••••• •• 2248LKP 
BUWSf:R F-ORMATION OF TUXl:ONl GROUP••••••••••••••••••••••••••••••••••••• 2248WSR 
tYNTt11A FALLS SAND~ TONE Of TUXEDNI GROUP. •••••• • • ••• •••••••• •••••••• •• 224CNFL 
fllZ . CREEK SILTSTONE Of lUXt:ONl GROUP••••••••••••••••••••••••••••••••• 224FZCK 
bAlKE:MA SANO~TONE ••• ••. ••••• ••• •••·• •• ••• •••• ••• • ••• • ••••••••. ••• •••. •• 224GIKM 
HAZELTON bROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 224HZLN 
KlALAGVlk FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 224KGVK 
KULDSH MEMBER 1 KlALAGVlK FORMATION •••• ••• • •• •••• •• ••• •••••• •••••••••• •• 224KLSH 
RED GLACIER FORMAlluN UF fUXEDNI GROUP•••••••••••••••••••••••••••••••• 224ROGC 
TWIST CRt:EK Sll TSTONE OF TUXEONl GROUP ••••• •••• •. ••• ••• ••• •••••• •• •••• 224TCRK 
TttANE VOlCANIC bROuP •••••••••••••••••••••••••••••••••••••••••••••••••• 224THNE 
TWIST CREEK SILTSTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 224lRCK 
TORDRILLU FURMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 224TROL 
lUXt:ONl GKOUP•••••••••••••••••••••••••••••••~••••••••••••••••••••••••• 224TXDN 

LOWE:R JURASSIC 

61DARKA f·ORMA liON •• • •• •••••• •• •. •• ••••••• •• ••• •. • ••. • •••••• • •• •. • ••• •. 227BORK 
BOK.AN MOUNIAlN GRANllEe••••••••••••••••••••••••••••••••••••••••••••••• 2278KNM 
HORN MOUNTAIN TUFF MEMBER,lALKEETNA FORMATION ••••••••••••••••••••••••• 227HRNM 
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LUbBE CREEK FU~MATION ••••••••••••••••••••••••••••••••••••••••••••••••• 227L8CK 
MC CARTHY f- L'RMA.l ION ••• • • • • •. • • • ••• • • • ••• • •. • ••• •. • •• • •. • • •. • •• • •. •. • •. 2 27MtCR 
MARSH CREEK BRECCIA MEMBER,TALkEETNA FORMATION •••••••••••••••••••••••• 227MRtK 
PORTAGE CKt:tK AGGLOMERATE MEMBER, TALKEETNA FORMATION •••••••••••••••• •• 227PGCK 
SAG RIVER SANlJSTONE OF PRUDHOE SAY GROUP. •• ••••• • •• •• • ••. • ••••• •• ••••• 227SGRV 
SKWENTNA GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 227SI<.NN 
TALKEETNA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 227TKLN 

TRIASSIC 

AMPHITHEATKE BASALT••••••••••••••••••••••••••••••••••••••••••••••••••• 230AMPR 
BARLOW COVE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 230BLCV 
GOON OIP GREENSTONE••••••••••••••••••••••••••••••••••••••••••••••••••• 230GNOP 
GASTINEAU VUL(./'.NIC GROUP•••••••••••••••••••••••••••••••••••••••••••••• 230GSTN 
JAC.K LIMESTONE •••••• •• • ••• •••••••• •••. ••• ••••••• •• ••• •••••• ••••• ••••• •• 2?.0JACK 
PINNACLE PEAK PHYLLITE•••••••••••••••••••••••••••••••••••••••••••••••• 230PCPK 
~~RSEVERANLt SLATE•••••••••••••••••••••••••••••••••••••••••••••••••••• 230PRVC 
SHUbliK FORHATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 230S8LK 
TAYLOR MOUNl.AlN GRANODIORITE ••• ••• ••• ••••••• ••••. ••• •••• •• •••• • ••• •• •• 230TLRM 
U1AK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• ~••••••• 230UYAK 
WATERFAll GREENSTONE•••••••••••••••••••••••••••••••••••••••••••••••••• 230WRFL 
WHITESTRIP£ MAKbLE•••••••••••••••••••••••••••••••••••••••••••••••••••• 230WSRP 

UPPER TRIASSIC. 

bURNT ISlAND CONGLOMERATE ••••••••••••••••••••••••••••••••••••••••••••• 
CHAPIN PEAK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
CURNWAlli~ llHESlONE •••••••••••••••••••••••••••••••••••••••••••••••••• 
LHITISTONE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 
HOUND ISLANU VOLCANICS •••••••••••••••••••••••••••••••••• ~ ••••••••••••• 
tiAMILTON l!>LA.ND LlMESTOr•E• •• •• •. •• •• •. • •• •• ••• • •• •• • • •. • ••. • • • •• • • • • • • • 
HYO GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KEKU VOLCANlCS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KAMISHAI<.. fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
KAREN CREEK SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 
KUSKULANA fORMATiON ••••••••••••••••••••••••••••••••••••••••••••••••••• 
NA8ESNA LIMtSlDNE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NEHENTA 
NlliNA 
NIKOLAI 

FORMAllON •••••••••••••••••• ~ •••••••••••••••••••••••••••••••••• 
lIME ST OtiE •• ..................................................... 

GREENSTCNE•••••••••••••••••••••••••••••••••••••••••••••••••••• 

LOWER TRIASSl:t 

2318ILO 
231CPPK 
231CRLS 
231CTSN 
231HDID 
231HMID 
231HYD 
231KEKU 
231KMSK 
231KRCK 
231KSKL 
231NBSN 
231NHNT 
231NlZN 
231NKOL 

IVISHA~ HEMbER,SAOLEROthlT FORMATION •••••••••••••••••••••••••••••••••• 237IVSK 
SADLEROCHll FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 237SOLC 

PALEOZOIC 

LACHE MOUNl'AlN QUART l MONZONITE • •• ••••••••• •• ••. • •• • •• •• • ••• • • •••••••• 300CCMN 
CASAOEPAGA SCHlSl ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300CDPG 
CHISNA f-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 300CHSN 
CLAR~ PEAK SChlSl ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300tLPK 
E:SlHER GRANITE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300ESTR 
KATAKTURUK DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 300KKRK 
KLUTINA GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300KLTN 
KANUll GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300KNUl 
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KEEVY PEAK fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 300KVPK 
NIKUKA GROUP••••••••••••••••~••••••••••••••••••••••••••••••••••••••••• 300NKOK 
NERUOKPUK. FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 300NKPK 
PUPPETS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PPTS 
SHEEP BAY ~RANITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300SP8Y 
WALES GROUP ••• •••••••• ••••••••••••••••••••••••••,•••••••••••••••••••••• 300WLES 
WILLIAM HENRY SAY MARBLE:•••••••••••••••••••••••••••••••••••••••••••••• 300WMH8 

PERMIAN 

LIRCLE VOLCANILS ••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••• 310CRCL 
ELHOOKA MEM8ERrSAOLEROCHll fOttHATION •••••••••••••••••••••••••••••••••• 310EC.HK 
HASEN CR~EK fORMATION ••••••• ~••••••••••••••••••••••••••••••••••••••••• 310HCRK 
HANKUHEN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 310MNKM 
NUKA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310NUKA 
NOUKEEN FORKATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 310NUKN 
PYbUS FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PYBS 
STATION CREEK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 310SCRK 
SIKSIKPUK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 310SKKK 
SKULAl GR(;UP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310SKOL 
STEP CUNGLOfllfERAlE: ••••••••••••••••••••••••••••••••••••••••••••••••••••• 310STEP 
TAHKANDIT LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 310TKNO 

LOWER PERMIAN 

CANNERY fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 317CNNR 
GULKANA GLALIER FORMATION •• ••••••••••••••••••••••••••••••••••••••••••• 317GkGC 
(.,OLOtN HORN LIMES lONE L E:NT IL tHASEN CREEK FORMATION. • •• • • • • • • • •• •• • •• • • 317GLDH 
HAlLE:C.~ FORf'rAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 317HLCK 

PENNSYLVANIAN 

ALAPAh LIMESTON~ Of LIS8URNE GROUP•••••••••••••••••••••••••••••••••••• 320ALPH 
KObRUK FORMAllUN UF LISBURNE GROUP•••••••••••••••••••••••••••••••••••• 320KGRK 
LISBURNE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320LSBR 
NASORAK. FORMATION OF LISSURNf: GROOP••••••••••••••••••••••••••••••••••• 320NSRK 
RAINY CRtEK 6ASALT•••••••••••••••••••••••••••••••••••••••••••••••••••• 320RCRK 
RAMPART GRUUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320RMPR 
RAINBOW MOUNTAIN StQUENCE••••••••••••••••••••••••••••••••••••••••••••• 320RNBM 
SAGINAW BAY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 320SGNB 
TETELNA VOLCANltS ••••••••••••••••••••••••••••••••••••••••••••••••••••• 320TTLN 
TUPlK fORMAliON Of l-ISBURNE GKOUP••••••••••••••••••••••••••••••••••••• 320TUPK 
WACHSMUTh LlMESlONE OF LlSBUkNE GROUP••••••••••••••••••••••••••••••••• 320WCSM 
WAHOO LIME $101\;E Of lISBURNE GP.O UP •• • • • • • •• ~ ••• • • • •• • • • • • • •. •. • • • • •. • • • 320WHOO 

MlDOLE PENNSYLVANIAN 

LAORONES Ll~ESTONE•••••••••••••••••••••••••••••••••••••••••••••••••••• 324LORS 

LOWER PE~N~YLVANIAN 

K.LAWAK fORHATlGN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 327KLWK 

Ml!:>SlSSIP~lAN 

CALlC.O BLUf-f FUKMA'f IO~ OF E:NGICOlT GROUP. •• • • •• •• ••. •• •• •• • • ••• ••• • • •• 330tCBF 
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CHuTE tREEK MEMHER CF TOTATLANl~A SCHIST•••••••••••••••••••••••••••••• 
CALIFORNIA ~REEK MEMBER,TOTATLA~IkA SCHIST•••••••••••••••••••••••••••• 
ECHO MOUNTAIN FORMAllON •••••••• r•••••••••••••••••••••••••••••••••••••• 
ENOICOlT G~CUP~··•••••••••••••• r •••••••••••••••••••••••••••••••••• .•••• 
FORO LAKE SHALE••••••••••••••••r•••••••••••••••••••••••••••••••••••••• 
hUNT FORK ~nALE OF ENDICOTT GROUP••••••••••••••••••••••••• ~ ••••••••••• 
ITKILYARIAK FORMATION •••••••••• ~ •••••••••••••••••••••••••••••••••••••• 
IVIAGIK FURMATlON •••••••••••••• t •••••••••••••••••••••••••••••••••••••• 
IYOUKEEN fORMAllOtt •••••••••••••••••••••••••••••••••••••••••••••••••••• 
KE:K. IKT.UK CUl~.· ·. LCMtRATE •••••••••• ~ •••••••••••••••••••••••••••••••••••••• 
KANAYUl CONGLOMt:.RATE Of ENOlCOl f GROUP•••••••••••••••••••••••••••••••• 
LIVENGOOD Ch~RT••••••··~··••••• r •••••••••••••••••••••••••••••••••••••• 
M~ CALLUM (.REEK SEQUENCE•••••••r•••••••••••••••••••••••••-'•••••••••••• 
MOOSE: l.REEK MEMBER,TOlATLAN1KA ~CHlSl ••••••••••••••••••••••••••••••••• 
SHEEP CkEEK MtMBER,TOTATLANIKA SCHIST ••••••••••••••••••••••••••••••••• 
STRELNA FORMA~ION •••••••••••••• r •••••••••••••••••••••••••••••••••••••• 
TOlATLANIKA SCMIST •••••••••••••••••••••••••••••••••••••••••••••••••••• 
WELLESLEY fORMATlON •••••••••••• r •••••••••••••••••••••••••••••••••••••• 

UPPER MISSI~SlPPIAN 

KAYAK SHALE Of ENDICOTT' GROU~.· ~ ·••••••••••••••••••••••••••••••••••••• 
PERATROVICH FORMATION ••••••••• ~ ~ ··•••••••••••••••••••••••••••••••••••• 

LOwER MI5S!SS1PPIAN J 

tAPE THOMPStt-.1 MEMtiER Of NASORAK l FORMATION ••••••••••••••••••••••••••••• 
KAPALOAK FORMAllON· •• •• • •• ••• ••. •• •• • • ••• ••. • •• • • •• • • •• • •• •. •• • • •• • • • • 
NOATAK DANOSlONE ••••••••••••••• r.' •••••••••••••••••••••••••••••••••••••• 

UTUKOK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

DEVONIAN 

BAI RO bROUP ••••• •.• •••••••••••• ·I· ................•..................... 
CEIJAR COVE fORMA 1 ION. • •• • •. •. • •1•. • •• • •• •. •. • • •••• •• • •••• • •• •. • •. • • • • • • 
~LEARY CR~EK _S~RPENTINITE ••••••••••••••••••••••••••••••••••••••••••••• 
Ell LIMESTONE OF BAIRD GROUP••••••••••••••••••··~··••••••••••••••••••• 
FRE~HWAlER bAY fORMATION •••••••••••••••••••••••••••••••••••••••••••••• 
GAMBIER BAY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
HOL I TNA bK(JUP • ••• • ••• • •• •· . • • •. •. •. • • • • •• • • • •. •. • •. • • •. • • •. • •••• •. • • • • • 
KENNEL CREfK LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 
MCCANN HILL CHERT ••••••••••••• , ••••••••••••••••••••••••••••••••••••••• 
MIKADO PHYLLITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RETREAT GROUP•••••••••••••••••• j••••••••••••••••••••••••••••••••••••••• 
ST JOSEPH l~LANO VOLCANICS •••••••••••••••••••••••••••••••••••••••••••• 
SKAJIT LIHESTON~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TlbARAHA SCHIST ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOLOVANA LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••• ~··•••• 
TONZONA GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WOODCHOPPER VOLCANICS •••••••••••••••••••••••• ~ •••••••••••••••••••••••• 

UPPER DEVONIAN 

330CCRK 
330CFCK 
330ECMN 
330ENDC 
330FDLK 
330HFRK 
330IKLK 
330IVGK 
330IYKN 
330KKKK 
330KNYT 
330LVGO 
330MCCK 
330MCRK 
330SPCK 
330SRLN 
330TLNK 
330WLSL 

331KAYK 
331PRVt 

337CPTP 
337KPLk 
337NOTK 
337UTKK 

34081RD 
~40CDCV 
340CLCK 
340El I 
340FRRB 
340GMBR 
340HL TN 
340KLCK 
340MCCH 
340MKOO 
340R1RT 
340SJPI 
340SKJT 
340TGRH 
340TLVN 
340TNZN 
340WOCP 

HOOD bAY FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 341HOSV 
KUbURURUK fORMATit..H ••••••••••••••••••••••••••••••••••••••••••••••••••• 34lKGRK 
NATIONAL RIVER FORMATION •••••••••••••••••••••••••••••••••••••••••••••• 34tlNRVR 
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PORT REFUGIL FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••• 341PRFG 
STUVER MEMbtR,I\ANAYUT CONGLOMERAlE •••••••••••••••••• •••••••••••••••••• 341STVR 
WALELEIGH llMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 341WDlG 

MIDDLE DtVtif\lAN 

AMY DOME MElAbASALT••••••••••••••••••••••••••••••••••••••••••••••••••• 344AMOHB 
AMY DOME MElADIORlTE •••••••••••••••••••••••••••••••••••••••••••••••••• 344AMOMO 
AMY DOME MflAPERIDOTITE ••••••••••••••••••••••••••••••••••••••••••••••• 344AMOMP 
BLACK CA~ LlME~TONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 344BLCP 
CORONALJOS ~ OLlANIC.S. •• • ••••• •• ••• •. • •••••• •. • • •• • • •• • •• • •. •. • ••• • ••••• 344CRNO 
NANOOK llMfSTCNE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 344NNOK 
SALMONlROlJl LlME:STONE •• ••••• ••. ••• ••• ••• ••••••• • •••• • ••••• ••• •••• ••• •• 344SLMR 
lAKOTNA FuR.t-1A 1 ION ••••• • •• • •• · •••• •• • •••• • • ••. • ••• • •• •• •. •. • •. •• • • •••••• 344TK1N 
VALLENAR FDPMI\.liON •••••••••• •• •••••••••••••••••••••••••••••••••••••••• 344VlNR 

LOWEt\ Ol:VONlAN 

KAK.HE.EN FORf!'*.A 'IlON •••••••••••••••••• ••••••••••••••••••••••••••••••••••• 347KRHN 
ROAD RIVER FORMJ.\llUN •••••••••••••••••••••••••••••••••••••••••••••••••• 347RORV 

SILURIAN 

ANNE hE PlUlUN •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350ANNH 
lATINA GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350TllN 

UPPER ~ILURIAN 

BAY 0~ PILLAR~ fORMATION •••••••••••••••••••••••••••••••••••••••••••• ~. 351BPLR 
hECETA LlMESTGNl •••••••••••••••••••••••••••••••••••••••••••••••••••••• 351HECT 
t<lJIU LlMESTOtiJE •• •• ••. ••. •• ••. •• •. ••• •• ••• •••• • •••. ••• •••••• •• ••• ••• •• •• 351KUIU 
PYRAMID PEAk LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 351PMPK 
RtNOU fURMAllON •••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••• 351RNOU 
llDAL fOKMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 351TIOl 
WILLOUGHBY LlMESlCN~ •••••••••••••••••••••••••••••••••••••••••••••••••• 351WLGB 

LOWER SILURIAN 

UES.t.ON FORMAllON ....................................................... 357DSCN 

OROOVltlAN 

UPPEk ORDOVICIAN 

.JONt:S RIDGE LlMI::STO~E:: ••••••••••••••••••••••••••••••••••••••••••••••••• 361JRDG 

LOWER ORUOVltiAN 

FO~SIL CREt~ VGLCANltS ••••••••••••••••••••••••••••••••••••••• ~ •••••••• 3b7FLCK 
HILLARD llMfSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b7HlRD 

CAMBRIAN 

!>OLOMON SCHlSl •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370SLMN 
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LOWeR CAMBRIAN 

AOAMS ARGILLITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377AOMS 
FUNNEL CREEK LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 377FLCK 

PRECAMbRIAN 

FORTYMILE G~NITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400FRML 
HURRAH SLATE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400HRRH 
KIGLUAIK GRUUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400KGLK 
NOME GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400NOME 
PUCKMUMMIE SChl~l••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PK~ 
PELLY GNEl~S•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PlLY 
TINDIR bROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400TNOR 
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ARIZONA 

Ct:NOLOll 

WUAlERNARY 

HOLOCENE 

HOLOCENE AllUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 

PLEISTOCENE 

bA~ALllC FtOW~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• llZBLCF 
BASIN FllL,UPPlR AND LOWER,~NOlfFER~NTIATEO ••••••••••••••••••••••••••• ll28SFL 
bA~lN FILL,UPPER •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112BSFLU 
SAND ANO GRAV~L,UPPER••••••••••••••••••••••••••••••••••••••••••••••••• 112SOGVU 
tERRACE (AND SURFltlAl) UEPOSITS •••••••••••••••••••••••••••••••••••••• 112TRRC 

lEKllARY 

CONSOllUAl~U SEDIMENTARY kOCKS,TERTIARY AND MESOZOIC UNDIFFERENTIATED. 120CDSM 
UAlll FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1200All 
FELSIC VOLCANlC ROCKS••••••••••••••••••••••••••••••••••••••••••••••••• 120FCVC 
INTRUSIVE RUCK~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120IRSV 
MAF-IC VOLLANI(. ROCKS•••••••••••••••••••••••••••••••••••••••••••••••••• 120MFCV 
MAFIC AND FELSIC VOLCANIC ROCKS••••••••••••••••••••••••••••••••••••••• 120MFFV 
SEOlMENTAkY kUCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 120SDMR 
VOLCANIC ROC~S••••••••••••••••••••••~••••••••••••••••••••••••••••••••• 120VLCC 

PLIOCENE: 

BIDAHOCHI fOkMAllON ••••••••••••••••••••••••••••••••••• ~••••••••••••••• 1218DHC 
BlDAHOCHI fDRMAllON,lOWER ••••••••••••••••••••••••••••••••••••••••••••• 12180Htl 
BIOAHOLHI fURMATION,MlOOLE •••• ~ ••••••••••••••••••••••••••••••••••••••• 121BDHCH 
blUAHOCHl FORMATlON,UPPER ••••••••••••••••••••••••••••••••••••••••••••• 1218DHCU 
BASALTIC fLOW~•••••••••••~•••••••••••••••••••••••••••••••••••••••••••• 121BLCF 
BASIN FlLLtLOWER •••••••••••••••••••••••••••••••••••••••••••••••••••••• 121BSFLL 
CHUSKA SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 121CHSK 
LOWER BASIN fiLL AND MICCENE SEDIMENTARY ROCKS,UNOIFFERENTIATEO ••••••• 121LBFM 
MUDDY CREEK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 121MDCK 
VERDE fORMATIGN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121VERO 

MlOCE.NE 

6A~ALT-AND151Tl FLOWS••••••••••••••••••••••••••••••••••••••••••••••••• 122BLAO 
S~OIMENTAR1 ROCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 122SOMR 
VOLCANIC BRECCIAStAGGLOMERATES OR TUffS••••••••••••••••••••••••••••••• 122VbA1 

OLIGOCENE 

fELSIC fLU~S OR WELDED TUFFS.•v••••••••••••••••••••••••••••••••••••••• l23FFWT 
S~OlMENTARY ROCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 123KOMR 
MAFIC FLOWS.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• l23Mftf 
VOLCANIC BRtCClAStAGGLOMERAltS OR TUFFS••••••••••••••••••••••••••••••• 123VBAT 
~OLCANIC RO~KS••••••••••••••••••••••••••••••••••••••••••••••••••~••••• 123VLCC 
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EOCENE 

fELSIC VOLCANIC ROCKS••••••••••••••••••••••••••••••••••••••••••••••••• 124FCVC 
MAFIC VOLCA~IC ROCKS•••••••••••••••••••••••••••••••••••••••••••••••••• 124MFCV 
SEDIMENTARY ROCI\S••••••••••••••••••••••••••••••••••••••••••••••••••••• 124SDMR 

PALfOCt:NE 

NACIHitNlO fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 125NCMN 
0-10 ALAMO 5ANDSTONE: ••••••••••••••••••••••••••••••••••••••••••••••••••• 1250-JAM 

MESOZOIC 

fELSIC INlRUSlVE ROCKS •••••••••••••••••••••••••••••••••••••••••••••••• 200ftiV 
FELSIC VOLCANIC ROCKS••••••••••••••••••••••••••••••••••••••••••••••••• 200FCVC 
MAfl~ VOlCANIC ROCKS•••••••••••••••••••••••••••••••••••••••••••••••••• 200MFCV 
MAFIC lNTRUSIVt ROCKS••••••••••••••••••••••••••••••••••••••••••••••••• 200MF1V 
SfDIMENlARY ROCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 200SOMR 
VOLCANIC ROCK~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 200VLCC 

C.RETACEOUS 

UPPER CRETAt.ElJU~ 

ALLISON MEMBER OF MENEFEE FURHAllON OF MESAVERDE GROUP•••••••••••••••• 211ALSN 
HARTLE TT BARREN MEMBER OF C.Rt:VASSE CANYON FORMAT ION OF MESAVERDE GROUP 2118RLB 
CLIFF HOUSE SANDSTONE OF ME~AVERUE GROUP•••••••••••••••••••••••••••••• 2lltlFH 
CLEARY COAL MEMBER Of MENEFEE FORMAT ION OF- MESAVERDE GROUP •• ••. •• • •• •• 211CLRY 
C.REVASSE CANYON FORI-1ATION Of ME~AVEROE GkOUP ••• ••••. •••••• •••• •••••••• 2llCRVC 
DILCO COAL HE~BER OF CREVASSE CANYON FORMATION Of MESAVERDE GROUP ••••• 2110LCO 
DALTON SANfJSTUNE MI:M&ER CREVASSE CANYON F-ORMATION OF MESAVERDE GROUP •• 211DLTN 
0AI(0lA SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211DOKT 
FRUITLAND FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 211FRLD 
fARMINGTON SANDSTONE KEMBER Of- KIRTLAND SHALE••••••••••••••••••••••••• 211FRMG 
GALLUP SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211GLLP 
HOSlA TONGU~ OF POINT LOOKOUl SANDSTONE OF MESAVERDE GROUP•••••••••••• 211HOST 
JUANA LOPEZ MEMbER Of MAN~OS SHALE. •• ••• •••• ••••• ••• • •••. • •••• •••• •• •• 211JLPZ 
KIRTLAND SHALE,UPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 211KRLDU 
LEWIS St1Alt•••••••••••••••••••••••••••••••••••• •••••••••••••••••.•••••• ZllLWIS 
MENEFEE FORMAl' ION •• • •• • ••••• ••. •••• • • •••••••••••• ••••••••• •••••••• •• •• 211MENf 
MULATTO TONGUE OF HANCOS SHALE•••••••••••••••••••••••••••••••••••••••• 211MLTT 
MANCOS SHAL~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZllMNCS 
PICTUR~O CLIFFS SANDSTONE••••••••••••••••••••••••••••••••••••••••••••• 211PCCF 
POINT LOOKOUT SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••• 211PNLK 
PESCAOO "f0Nl7UE Of MANCO~ SHAlE•••••••••••••••••••••••••••••••••••••••• 211PSCO 
SAlAN TONGUE llf MANCOS SHALE•••••••••••••••••••••••••••••••••••••••••• 211SATN 
SEDIMENTARY ROCKS, UNDlfFERE~llATED ••••••••••••••••••••••••••••••••••• 211SDMR 
TOREVA. FORHATlON •••• ••. ••. •••••. •• ••• ••• •••. •• ••• •• •. ••. •• •• •• •. •• •• •• 211TORV 
WEPO FOkMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211WEPO 
YALE POINl SANOSTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 2llYlPN 

LOWER CRETACEOUS 

BURRO CANYON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 217BRCN 
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.JURASSIC 

NAVA.JO SANiJ~lONE: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 2ZONVJO 

UPPER JURASSIC 

BLUFF ~ANOSlO~f ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 221BLFF 
BRUSHY eASIN SHAL~ MEMbfR OF MORRISON FORMATION ••••••••••••••••••••••• 221SRS8 
CARMEL fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 221CRMl 
COW SPRlNG~ SANOSlONE ••••••••••••••••••••••••••••••••••••••••••••••••• ZZlCSPG 
£NTRAOA SANOSlUN~••••••••••••••••••••••••••••••••••••••••••••••••••••• 221ENRO 
ENTRADA SANDSlONE,LGWER ••••••••••••••••••••••••••••••••••••••••••••••• 221ENRDL 
~NTRADA SANUSlONE,MIOOLE •••••••••••••••••••••••••••••••••••••••••••••• 221ENROM 
ENTRAOA SANOSlUNE,UPPt:R ••••••••••••••••••••••••••••••••••••••••••••••• 221ENROU 
MORRISON FURMATIO._ •••••••••••••••••••••••••••••••••••••••••••••••••••• 221MRSN 
RECAPTURE ~HAL£ MEMBER Of MORRI~ON fORMATION •••••••••••••••••••••••••• 221RCPR 
SAL 1 WASH S ANO:) TONt MtHSER OF MORRISON FORMATION. •• • • •••• • •• • •. • • •. • •. 221SLWS 
SUMMERVILLE fURMATION••••••••••••••••••••••••••••••••••••••••••••••••• 221SHVL 
TODlLTO LIMFSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 221TDLT 
WESTWAlER LANYON !)ANO!>lUNE MEMBER Of MORRISON fORMATION. •• •. •• • •••. • •• 221WSRC 

TRIASSIC 

HO~KlNNlNl MEMbER Of MOlNKUPI FORMATION ••••••••••••••••••••••••••••••• Z30HSKN 
MGfNKOPI fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 230MNKP 

UPPER TRIASSIC 

ChURCH ROCK ME~BER Of CHINLE FORMATION •••••••••••••••••••••••••••••••• 231CCRK 
CHINLE FORMATl~N •••••••••••••••••••••••••••••••••••••••••••••••••••••• 231CHNL 
LOKREO SAND~TONE SED OF PElRIFl~O FOREST MEMBER Of ChlNLE FORMATION ••• 23lt0RR 
DINOSAUR CANYON SANDSTONE MEMBER OF MOENAVE FORMATION. • • •••• •• •••• •• •• 231DSRC 
KA~ENTA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 231KVNT 
LUKACHUKAI ME~bER Of WlNGAlE SANDSTONE •••••••••••••••••••••••••••••••• 231LKCK 
MUNITOR BUllE: MEMBER OF Ct-tlNLt FORMATION •••••••••••••••••••••••••••••• 231HNRB 
MOENAVE FORMA ·l -lON •••. ••. •• ••• •• •• •• • •••••• •• •• • •• • •• •• •• •• • •••• • ••••• •. 231MONV 
MESA REUUNuU Mt:MBf.R OF CHINLt FO~ATION. ••• • • •• •• •• • ••• •• •• • •• • •• • • • •• 231MROO 
OWL ROCK MEMBER OF CHINLE FORMATION ••••••••••••••••••••••••••••••••••• 2310RCK 
PETRIFlEO FO~f~T MEMbER,LOWERtOf CHINLE fORMATIONe•••••••••••••••••••• 231PFDFL 
PETRlf-lEu FOkEST MEMBER,UPPER.,Of CHINLE FORMATION ••••••••••••••••••• •• 231PFOFU 
kOCK POINT ME~BER OF WINGATE SANDSTONE •••••••••••••••••••••••••••••••• 23IRCKP 
SUNSE:LA ~ANOSTUNE BED Of PETRIFlE:D fOREST MEMBER OF CHINLE fORMA'fiON •• 231SNSL 
SPRINGDALE !>ANUS lONE MEMBER Of MOENAVE FORMATION. ••. •••• •• ••• ••• •• • • •• 231SPGO 
SHINAROMP M~MBtR OF CHINLE FOKMAllON •••••••••••••••••••••••••••••••••• 231SRMP 
WlNbATE SANUSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 231WNGT 

~HOOLE TRIA!.SIC 

HOLBROOK SANO~lONl MEMt)ER UF MOENKOPI FORMATION ••••••••••••••••••••••• 234HLBK 

-------LOWEK TRIASSIC 

MOIJUl MEMBt:J( Of MOtNKOPl fORMAllON •••••••••••••••••••••••••••••••••••• 237MOQU 
WUPATK.l MEf18E:R Of MOENKOPI FORMATION •••••••••••••••••••••••••••••••••• 237Wf1K 

APPE:NOlX F F- 34 



P~LEOlOlC. 

LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300LMSN 
QUARTZITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300QRTZ 
~ANUSTONE••••••••••••••••••••••••·••••••••••••••••••••••••••••••••••••• 300SNOS 

PERMIAN 

AbO FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310ABO 
COCONINO ~ANUSTONE•••••••••••••••••••••••••••••••••••••••••••••••••••• 3lOCtNN 
CEDAR MESA SANDSTONE MEMBER OF CUTLER FORMATION ••••••••••••••••••••••• 310CORM 
CUTLER fORMATlUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 310CILR 
DE LHELLY SANU~IG~E••••••••••••••••••••••••••••••••••••••••••••••••••• 3100tll 
GLORIETA SANOSlUNE •••••••••••••••••••••••••••••••••••••••••••••••••••• 310GLRT 
HA.LGAITO TONGUE OF CUTLER fORMAliON ••••••••••••••••••••••••••••••••••• 310HLGT 
HlRMIT SHALf •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310HRMl 
KA18AB LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 310KIBB 
MESETA BLAN(..A ~ANDSTONE Mt:HBE:R OF YESO fORMATION. ••. •• • • ••. • ••• • •• • • •• 310MBLC 
NACO FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310NACO 
ORGAN ROCK lONG,Jc Of ClfiLER fORMAT ION ••• ••• •• •••. ••. ••• ••• •••••• •• •• •• 3100GRK 
RICO fORMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310RICO 
~UPAl FORMAllON ••••••••••••••••••••••••• e••••••••••••••••••••••••••••• 310SUPI 
SUPAI FURI'lAllONtlOWER ••••••••••••••••••••••••••••••••••••••••••••••••• 310SUP1L 
SUPAI FORMATION,MIOOLE •••••••••••••••••••••••••••••••••••••••••••••••• 310SUPIM 
SUPAI FORMATION,UPPER ••••••••••••••••••••••••••••••••••••••••••••••••• 310SUPIU 
SAN YS1 ORO MEMBlR OF YE SO fOR.M.A liON. • •••• •• •••• •. • •••••••• • • •••••••••• 310SY DR 
TORDWEA.P F--ORMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••• 310TRWP 
YE~G FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310YESO 

GUAUALOPlAN 

SAN ANDRES LlM~STGNE•••••••••••••••••••••••••••••••••••••••••••••••••• 313SAOR 

PE.NNS 'Yl. VAN 1 AN 

hERMOSA FORKAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 320HRMS 
MOL AS F ORMJ~ lION •••••••• •• ••••••• •·• • •••••••• • ••••• •• ~., •••• • ••••• •. • • • .• • 320MOLS 

MISSISSIPPIAN 

REDWALL LlM~STONE •••••••••• ~•••••••••••••••••••••••••••••••••••••••••• 330ROLL 

DEVONIAN 

UPPE:R OEVONlAN 

MARliN llME~TONt •••••••••••••••••••••••••••••••••••••••••••••••••••••• 341MRTN 

C.AMBRIAN 

fUDDLE CAMbklAJiv 

BRIGhT ANG~l ~HAL~•••••••••••••••••••••••••••••••••••••••••••••••••••• 374BGAG 
MUAV llMESlUNt: •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 374MUAV 
TAPEAlS SANUSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 374TPTS 

APPENDIX f F- 35 



PKEC.AMBRIAN 

bRANlllC b-Nt-1~5 ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PRECAMBRIAN GRANITE••••••••••••••••••••••••••••••••••••••••••••••••••• 
SCHIST •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PRECAMBRIAN SEUlMENlARY ROtKS••••••••••••••••••••••••••••••••••••••••• 

APPENDIX f F- 3b 

400GRCG 
400GRNT 
400SCST 
400SOMR 



ARKANSAS 

CENOZ.Oil. 

CENOZOIC ERAlkE:M •••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOC.NZC 

QUATERNARY 

(JUATERNARV ALLUVIUM••••••••••••••••••••••••••••••••••••••••••••••••••• llOALVM 
QuATERNARY SYSTE:H••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 
TERRACE OtPDSllS •••••••••••••••••••••••••••••••••••••••••••••••••••••• llOTRRC 

HOLOCENE 

hOLOC.EN~ ALLU~IUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
HClOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 
lERRACE DEPOSIT~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• lllTRRC 

PL~lSTOtfNE: 

ALLUVIUM •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112ALVM 
PLElSTOCt:Nt: ~tRIES •••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
T~RRACE DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TRRC 

TERTIARY 

TERTIARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

PLIOCENE 

PLIOCENE SERl~S••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 

EOCENE 

COCKFIELU FoRMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
COOK MOUNTAIN FORMATION •••••••••••••••••••••••••••••• ~··•••••••••••••• 
CLAIBORNE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CARRIZO SAND•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C.ANE RIVER fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 
EOtENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
JACKSON GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
REDFIELD FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
SPARTA SANU••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WHITE BLUFF FOKMATlON ••••••••••••••••••••••••••••••••••••••••••••••••• 
WILCOX GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
500-FOOT SA~D ~MEMPHIS AQUIFER)••••••••••••••••••••••••••••••••••••••• 
l4CO-F001 SAND CLOWtR WILCOX AQUIFER)••••••••••••••••~•••••••••••••••• 

PAlEOCENE 

l24CtKF 
124C.KMN 
124CL6R 
124CRRZ 
l24CRVR 
124EOCN 
124JC.KS 
124ROFO 
124SPRT 
124WBLF 
124WLCX 
12405 MP 
12414WX 

CLAYTON FORMAl'lU~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 125CLT"' 
MIOWAY GROU~••••••••••••••••••••••••••••••••••••••••••••••••••··~··••• 125MDWY 
PALEOCENE ~fRIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 
PORTERS CREEK CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••• 125PRCK 

APPENOlX f F- 37 



ME!>OZOIC 

MESOlOlC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

CRtlACtOUS 

CRETACEOUS \Y~lEM••••••••••••••••••••••••••••••••••••••••••••••••••••• ZlOCRtS 

UPPER ~RETAtEOOS 

ARKADELPHIA MARl•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ANNONA CHALK•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UPPER CRElAttOUS SERlE~••••••••••••••••••••••••••••••••••••••••••••••• 
MARLBROUK M~Rl•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NACATOCH SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NEPHELl~E ~Y~NITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~AKATOGA CHALK•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

GULf IAN 

BRuwNSTOWN MARL .• ••••••• •• ••••• •• ••••• •••••••••••• ••••••••••••••••••• •• 
OZAN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOKlU fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
wUOOBlNE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 

LOWER CKE.TALEOU~ 

211AKDP 
ZllANNN 
211C.RCSU 
211MlBK 
2llNClC 
211NPLS 
211SRTG 

2128RNS 
Zl20ZAN 
212TOKO 
Zl2WOBN 

LOWER LRETALEUUS SERI~S•••••••••••••••••••••••••••••••••••••••••••••~ • 217CRC~l 
DELIGHT SANU •••• •• •••• •. • ••• • ••••• •. • • ••• • • • •• ~ •• ••. • •. • • • ••• • • • •••••• 2170LGT. 
Of QUEEN Ll fo!E SlCNt •• ~ •• •• ••••• • •• • ••••••• •• •. • •. • • • •. • • ••• •. • ••••••• •. 2170QUN 
Ult:RKS llMl~lONt •••••••••••••••••••••••••••••••••••••••••••••••••••••• 2170R.KS 
PIKE GRAVEL••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217P1KE 
lJLllMA lhUL£: GRAVEL MEMBER Of HOLLY CRE:EK. FORMATION ••••••••••••••••••• 211ULHT 

COMANC.HE:AI'l 

GOUULAND LlME~lLNE•••••••••••••••••••••••••••••••••••••••••••••••••••• 218GDLD 
HOLLY CREEK FOKMATlON ••••••••••••••••••••••••••••••••••••••••••••••••• 218HLCK 
PALUXY SANU••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 218PLXV 
lRlNlTY GROuP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 218TRNT 

PALt:OZUlC 

PALtOZOlt tkATHEM••••••••••••••••••••••••••••••••••••••••••••••~•••••• 300PLZt 

PENNSYLVANl AN 

PENNSYLVANIAN SYSTeM •••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 

DES MOINE:Sli'N 

tiUbGV ShALE: •• ••••••••••• • ••••• •. •• •••••• • ••. • ••. • •. •. • • ••••• ·• •. •. ••• •• 3258GGY 
UES MOINE~IAN Sl::Rlf..S•••••••••••••••••••••••••••••••••••••••••••••••••• 325DSMS 
HARTSHORNE SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 325HRSk 
MCALESTER ~MAlf••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325MCAL 
SAVANNA SANDSTLNE••••••••••••••••••••••••••••••••••••••••••••••••••••• 325SVNN 

Af-PE:NOIX F F- 38 



ATOkAN 

ATOKAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 326AlKN 
ATOKA fORMAlltJN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 326ATOK 

MOkROWAN 

BlOYD SHAlE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 328BLVD 
bRENTWOOD liMf:.:STONE MEMBER OF BLOYD SHALE••••••••••••••••••••••••••••• 328BRND 
C.ANE HILL MEMBER OF HALE fORMATICN •••••••••••••••••••••••••••••••••••• 328CNHL 
HALE fORMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 328HALE 
JACKFORk SAf'lOSlONI::. •• •• • •• • • • •• · •• •• ••• •• •• •• • •. • •. ••• • ••• •. •• • • • ••. • •• • 328JKFK 
JOHNS VALLEY SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••• 328JSVL 
KE~SLER LIMESTONE HEHBER Of BLOYD SHALE••••••••••••••••••••••••••••••• 328KSLR 
MORROWAN SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 328MRRW 
PRAIRIE GROVE MEMBER OF HALE: FORMATION •••••••••••••••••••••••••••••••• 328PRGV 
WOOLSEY SANUSllH•-tE ME:MBER OF BLOYD SHALE •••• • ••• •• •• •• •• ••••••••• •••. •• 328WLSY 

MISSIS~lPPIAN 

AKKANSAS NOVACULITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
BOONE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ChATTANOOGA SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HATTON TUff L~NTIL UF SlANLEY SHALE •• •••••••••••••••••••••••••••••••• 
~01 SPRINGS SANDSTONE •••••••••••••••• •••••••••••••••••••••••••••••••• 
MISSISSIPPIAN SYSTEM••••••••••••••••• •••••••••••••••••••••••••••••••• 
STANlEY SMAll•••••••••••••••••••••••• •••••••••••••••••••••••••••••••• 

UPPER MISSISSIPPIAN 

BATESVILLE SANDSTONE•••••••••••••••••••••••••••••••••••••••••••••••••• 
Hl~DSVILLE LlMESTONt:. ••••••••••••••••• •••••••••••••••••••··~··•••••••• 
MOC:RE.FIELO FORMATION••••••••••••••••• •••••••••••••••••••••••••••••••• 
MISSISSIPPIAN, UPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 
PITKIN llMESTONE: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RUUDELL SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WE:DINGTON SANUSTONE MEMBER Of FAYETTE ILLE St1ALE•••••••••••••••••••••• 

CHESTERIAN 

330ARKS 
330BOON 
330CTNG 
330HNTF 
330HSPG 
330MSSP 
330SlNL 

331BSVL 
331HDVL 
331Mfl0 
331MSSPU 
331PTKN 
331ROOL 
331WONG 

FAYETTEVILLE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••• 332FTVL 

LOWER MISSISSIPPIAN 

MISSISSIPPIAN, LOW~R•••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPL 
Sl JOE LIMESTONt: MEMBER Of bOONE: FORMATION •••••••••••••••••••••••••••• 337STJO 

UEVONIAN 

DEVONIAN SYSTfH••••••••••••••••••••••••••••••••••••••••••••••••••••••• 340DVNN 

UPPE:R DEVONIAN 

UEVONIAN, UPPf:.:R••••••••••••••••••••••••••••••••••••~•••••••••••••••••• 341DVNNU 
S'fLAMORE SANOSTUNl:: MEMBER Of CHATTAN OGA SHALE. •. ••. • ••••• • ••••••••• • • 341SlMR 

APPENDIX F 



MIDDLE OEVONIAN 

CLIfTY LIME STO,...tE •• •• •• •••••••••••• • ••••••• • ·• • •••• •• ••• • ••••••••••••• • • 344CL FT 
OtVONlANt HIOOLE •••••• .• •••••••••••• • •••• ••• •••••. ••• •••••• ••••• ••••• •• 3440VNNM 

LOWER DEVON lAN 

Df:VONIANt lUWE:R••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3470VNNL 
PlNT~RS Ch~RT••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 347PNRS 

SILURIAN 

blAYLOtK SANDSTONE•••••••••••••••••••••••••••••••••••••••••••••••••••• 3508LCK 
Ml!)SOURI MOUNTAIN SLATE••••••••••••••••••••••••••••••••••••••••••••••• 350MSRM 
ST CLAIR LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 350StlR 
Sl LURI AN SV Sl'EM ••••••••••••• • ••• • • •• • •• • • •• • • • • •. • • • • • • • • • •• • • • •• • •. • • 350SLRN 

L.OWER SILURIAN 

bRASSfl~lD LIME!)TC~~ •••••••••••••••••••••••••••••••••••••••••••••••••• 357BFLO 
LA~FERlY LJ~ESfUNE•••••••••••••••••••••••••••••••••••••••••••••••••••• 357LFRT 
SILURIAN, LO~E~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 357SLRNL 

ORDOVlC.lAN 

OROUVICIAN SV5lE:H ••• ••. ••. ••••. •••••• ••• ••••• •• • ·• ••. • ••••• •••• •••••••• 3600DVC 

Ut'Pf:R UROGVll.lAN 

LASON SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361CSON 
fERNVAL~ l!MES10N~•••••••••••••••••••••••••••••••••••••••••••••••••••• 3blFRVL 
ORDOVICIAN, UPPFR••••••••••••••••••••••••••••••••••••••••••••••••••••• 3610DVCU 
POLK CREEK SHAlE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 3blPKCK 

MIOOLE, ORDOVICIAN 

BIGFORK LHtRT••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3648GFK 
EVERTON fORMATION ...................................................... 364EVRN 
~OA(..Hll"' OOl.t'lW!IlE ••••••••••••••••••••••••••••••••••• .; •••••••••••••••••• 364JCHH 
KIMMSWICK L.lll'lfSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 364KMCK 
ORDOVICIAN, MlODLE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3640DVCH 
PLATT IN LlMtSlONE ••• •• •• • • ••••• • ••. • • •• •. •• • •.• • •. •• •. • • • •• • • • • • • • • • • •• 364PL TN 
Sl PETER SANDSllJNE •••••••••••••••••••••••• ~ •• ••••••••••••••••••••••••• 3b4STPR 

LOWER ORDO\IJCIAN 

BLACK RUCK fORM~TlON •••••••••••••••••••••••••••••••••••••••••••••••••• 3678KRK 
BLAKELY ~ANlJSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 367BLKL 
tRYSlAL MOUNTAIN SANDSTONE.••••••••••••••••••••••••••••••••••••••••••• 367CRLM 
tOTTER UOLOMITL ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b7C1TR 
GUNTER SAN0$1CNE MfMBER Of VAN bUREN f-ORMATION. •• ••••••• ••••••••••• ••• 3b7GNTR 
GASCONAD~ DULO~Ilt •••••••••••••••••••••••••••••••••••••••••••••••••••• 367GSCO 
MAZARN ShAl~••••••••~••••••••••••••••••••••••••••••••••••••••••••••••• 3b7HZRN 
ORDOVICIAN, LOwER••••••••••••••••••••••••••••••••••••••••••••••••••••• 3670DVCL 
ROUBlDOUX FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 367R80X 
SMIThVlLLE fORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••• 3b7SMVL 
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VAN BUREN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 367VNBR 
WOMBLE ~hALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367WMBL 

CANADIAN 

JEFFERSON CllY UOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••• 368JFRC 
POWELL OOLOMJTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 368PWLL 

CAMBRIAN 

COLLIER SHAll••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CLLR 
(AHBRIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 

UPPER CAMBRIAN 

BONNETERRE DOlOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 37lBNTR 
CAMBRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CMBRU 
OE:RBY-DOEkUN FORMATIONS ••••••••••••••••••••••••••••••••••••••••••••••• 371DRBO 
DAVIS fORMAliG~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371DVIS 
ELVINS GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371ELVS 
EMINENCE: DCLCMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 371E.:MNC 
LAMOTTE SANOSTUNE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 371LMTT 
POTOSI UOLOHITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371POTS 

PRECAMBRIAN 

PRECAMBRIAN IGNEOUS ROCKS••••••••••••••••••••••••••••••••••••••••••••• , 400IGNS 
PRECAMbRIAN ER.lHEM ••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 
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C.AllFORNlA 

ti:.NOlOIC 

CI:.NOZOIC ER~HEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATERNARY 

A-CLAY ••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AlLUVIAL FAN O~POSITS ••••••••••••••••••••••••••••••••••••••••••••••••• 
QUAT~RNARY ALLUVlUM••••••••••••••••••••••••••••••••••••••••••••••••••• 
~UATERNARY SYST£M••••••••••••••••••••••••••••••••••••••••••••••••••••• 

HOLOLE:NE 

A-LLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ALLUVIUM OF THE tOA~l RA~GE IPLIOCENE-tiOLOCENE) ••••••••••••••••••••••• 
ALLUVIUM Of Trit C.OASl RANGE, YOUNGER fPlEISTOCENE-t10LOCENE) ••••••••••• 
ALLUVIAL fAN O~POSITS ••••••••••••••••••••••••••••••••••••••••••••••••• 
HGLOCENE AllUVIuM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ALLUVlUM,OlD~~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ALLUV lUM, YlHJNGER. •• ••• • •• ••••• •. •• • • •••• •. • •• ••. • • • • • • • •. • • • • • • • • • • • • • 
ALLUVIUM Of lh~ TEHACHAPI ANU ~AN EMlGDlO MOUNTAINS ••••••••••••••••••• 
ALLUVIUM OF THt:. lt:HACttAPI AND SAN EMIGOIO MTS, YOUNGER CPLEI-t10l0) •••• 
AlLUVIUM Uf lt1E SIERRA NEVADA•••••••••••••••••••••~••••••••••••••••••• 
ALLUVIUM Of lHt ~1ERRA NEVADA, YOUNGER (PLEISTOCENE-HOlOCENE) ••••••••• 
B-C.LAY tHOLOCENE-PLtlSTOCtNE) ••••••••••••••••••••••••••••••••••••••••• 
BUllE VALLEY BASALT••••••••••••••••••••••••••••••••••••••••••••••••••• 
COASTAL DEPOSllS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0-{.LAY (HOLOCENE-PLEISTOCENE) ••••••••••••••••••••••••••••••••••••••••• 
DUNE ~AND••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fLOOO-BASlN DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••• 
FLUVIOGLAC.IAL OE:POSITS •••••••••••••••••••••••••••••••••••••••••••••••• 
&ASPUR WATER-BEARING ZONE••••••••••••••••••••••••••••••••••••••••••••• 
HULOCENE-PLElSlOtENE SERIES••••••••••••••••••••••••••••••••••••••••••• 
HOLOCENE SERlE.~·•••••••••~•••••••••••••••••••••••••••••••••••••••••••• 
LACUSlRlNE AND MAR.SH DEPOSITS t HOLOCENE-PLIOCENE) •• • ••• ••• ••••• •• • • • •• 
LANuSLlOE DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••• 
MOKAINAL OEPOSITS •••••••••••••••••••••• ~ •••••••••••••••••••••••••••••• 
PLAYA DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLUTOS CAVE bA5AL1•••••••••••••••••••••••••••••••••••••••••••••••••••• 
RESlDUUM.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RIVER CHANNEL UEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••• 
RIVER TERRALE DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••• 
SANu,LAKESHOk~ OEPUSITS ••••••••••••••••••••••••••••••••••••••••••••••• 
SALT PAN•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lALUERT WATER-BEARING ZCNE•••••••••••••••••••••••••••••••••••••••••••• 
TERRACE DEPUSITs •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~OLCANIC ROtKS OF HIGH CASCAOES••••••••••••••••••••••••••••••••••••••• 
WHISKEYTOWN UNCONSOLIDATEO UEPOSITSa•••••••••••••••••••••••••••••••••• 
80-FOOT GRAVEL•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PLEISTOCENE 

ALLUVIUM ABuvE AND bELOW E-CLAY &MIOCENE-PLEISTOCENE) ••••••••••••••••• 
ALLUVIUP'l ABCVE E-(.LAY••••••••••••••••••••••••••••••••••••••••••••••••• 

APPtNUlX F f- 4'l. 

llOA 
llOAl VF 
llOALVM 
llOQRNR 

lllA 
lllALCR 
lllALCRY 
lllALVF 
lllAL VH 
lllALVMO 
lllALVMY 
lllAl~E 
lllATSEY 
lllAVSN 
lllAVSNY 
lllB 
lll8TVL 
lllCSTL 
1110 
lllOUNE 
lllFLOB 
lllfVGC 
lllGSPR 
lllHCPC 
lllHLCN 
llllCRM 
llllOLD 
lllMRNL 
lllPLAY 
lllPLCV 
lllRSUM 
lllRVCL 
lllRVlC 
lllSDLK 
lllSLPN 
lllTlBR 
lllTRRC 
lllVHGC 
lllWSKN 
1110008 

112ALASE 
112ALAEC 



ALLUVIUM BELOW E-CLAY (MIOCENE-PLEISTOCENE) ••••••••••••••••••••••••••• 
ALLUVIAL FAN DEPOSllS,OLOER ••••••••••••••••••••••••••••••••••••••••••• 
ALLUVIUM •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ALLUVIUM,ULO~R •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AROMAS REO SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ARROYO SECO GRAVEL•••••••••••••••••••••••••••••••••••••••••••••••••••• 
BLACKhAWK bRfCCIA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
S!StiOP TUfF·•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BASALT •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BATTERY FOKMATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C-CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
(ASS FORMAllCN (PLEISTOCENE-PLIOCENE) ••••••••••••••••••••••••••••••••• 
CAbAZON fANGLOMERATE •••••••••••••••••••••••••••••••••••••••••••••••••• 
CACHE FORMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CONTINENTAL DEPOSITS (PLEISTOCENE-PLIOCENE) ••••••••••••••••••••••••••• 
CORCORAN C.li.Y MEMbER OF TULARE FORMATION ••• ••••. •••• •••••••••••••••• •• 
CARLOTTA FORMATION•••••••••••••••••••••••••••••••••••••••••••••••••••• 
CASITAS FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DRIPPING SPRJNbS FORMATION •••••••••••••••••••••••••••••••••••••••••••• 
E-t.LAY OR CORCORAN CLAY MEMBER Of TULARE FORMATION •• •••• ••• ••• •••• •• •• 
f-CLAY l PLElSlOCENE-Pl I OCENE I • •. ••. •. • ••• ••. • • -• • • • ••• • •. •• • •. • •• •• •• •• 
GLEN ELLEN fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 
HUICHICA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
hOOKTON FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAkE OEPOSlTS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LACUSTRINE OEPOSITS,OLDER ••••••••••••••••••••••••••••••••••••••••••••• 
LA HABRA FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAKESHORE OEPOSITS,OLDER •••••••••••••••••••••••••••••••••••••••••••••• 
LIVERMORE GRAVEL•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MILLERTON fURMATION••••••••••••••••••••••••••••••••••••••••••••••••••• 
MONlEZUMA F"ORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 
MEKCEO fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MARINE TERRACE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••• 
MANIX LAKE BEO$••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ORCUTT FOKMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PALA CONGLOMERATE: ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PAUBA FORMA -.1 ON •••••••• • •••••••• •• ••• •• •• •• • •. •. • •• · •••• • •••••••••••••• 
PACKWOOD GRAVEl.••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLEISTOCENE-PLIOCENE SERIES••••••••••••••••••••••••••••••••••••••••••• 
PLEISTOCENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••• 
PALOS VERDES SAND••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PASO ROBL~S FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
PUMICE CONES IPLE::ISTOCENE:-PLlUCENE) ••••••••••••••••••••••••••••••••••• 
SANTA bARBARA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 
SANTA CLARA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
SAND DUNE UEPOSilS,OLDER •••••••••••••••••••••••••••••••••••••••••••••• 
SAN DIMAS F~RMATJON ••••••••••••••••••••••••••••••••••••••••••••••••••• 
SALINE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SILVERADO WATER-BEARING ZONE•••••••••••••••••••••••••••••••••••••••••• 
SAN bENITO GRAVELS•••••••••••••••••••••~•••••••••••••••••••••••••••••• 
SAN PEORO fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
SAUGUS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEMECULA ARKOSE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TIMMS POINT SILl•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TULARE fORMATION 9 LOWER •••••••••••••••••••••••••••••••••••••••••••••••• 
TOLARE FORM AT I ON ,UPPER. • • •• -•• • •••• • •••••••• • • ••••• • • •• • •. • • •• •. • •••••• 
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112ALBEC 
112Al VFIJ 
112ALVM 
112ALVMO 
112ARMS 
112ARSC 
1128CKK 
ll2BSHP 
1128SLT 
112BTTR 
IlZC 
112CASS 
ll2CBZN 
112CCHE 
llZCNTL 
Il2CRCR 
112CRLT 
ll2CSTS 
112DPSP 
liZECC 
112F 
112GLEL 
112HCHC 
112HKTN 
112LAKE: 
112LC SRO 
112LHBR 
112LKSRO 
112LVRM 
112MLRN 
112MNZM 
112MRtO 
112MRTC 
112MXLK 
1120RCT 
112PALA 
112PAU6 
112PtKO 
112PCPC 
112PLSC 
112PLVD 
112PRSL 
112PUMC 
112SBRB 
112SCLR 
112SDOSO 
112SDMS 
1I2SLIN 
112SLVO 
ll2SNBN 
112SPOR 
112SUGS 
112TMCL 
112TMSP 
112TUCRL 
112TUCRU 



TULARE FORMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TULR 
VICTOR fUR~ATlUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112VCTR 
~OLCANIC RO~KS,UNNAMtO•••••••••••••••••••••••••••••••••••••••••••••••• 112VLCC 

li:RTIARY 

LONTIN~NTAL ROCKS•••••••••••••••••••••••••••••••~••••••••••••••••••••• 120CNNL 
MARINE OEPOSllS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120MRJN 
SEDIMENTARY RUCKS OF VOLCANIC ORIGIN•••••••••••••••••••••••••••••••••• 120SVCC 
TtRTIARV SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 
VOLCANIC ROCK.!:.,kESTERN CASCADES••••••••••••••••••••••••••••••••••••••• 120VCWC 
VOLCANit ROt~S•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120VLCC 

PLl OtENE 

ANAVEROE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
tHANAC FORMAllUNe••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAREAGA FCKMATICN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DUARTE CONGLOMlkAlE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
El~HEGOIN FOKHATIO~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 
FOXEN MUOSll.'f\IE •••••••••••••••••••••••••••••••••••••••••••••• .- ••••••••• 
f~RNANUO FORMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
HUNGRY ~ALLt::Y FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 
ktRN RIV~R FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 
LAKE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAGUNA FORM~TlUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LO~ MEUANCS FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 
LAWLOR TUff••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MIOtf::NI:-UllbOC[tl[ SE:RIE!»•••••••••••••••••••••••••••••••••••••••••••••• 
MULttOL L ANO fO Rf<\A llON •••••• • • • • • • • • • • • • • ••• • • • • •• • • • •• • • • • • • • • • • • • • • • • • 
MIOC~NE SlRJE~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Mt:RT~N f-URMAlll}N (PLIOC.E:NE-~JOC.ENE) ••••••••••••••••••••••••••••••••••• 
NIGUEL FGRMAllON •••••••• ~••••••••••••••••••••••••••••••••••••••••••••• 
NOMLAKI lUff MFMbER OF TtHA~' ~, ~NO TU~t:AN FORMATIONS. • •••••. • •• • • •• • • •• 
ORINDA FORMATIL~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLIOCtNf.-HiOCENE ~fRifS••••••••••••••••••••••••••••••••••••••••••••••• 
PlCU FURMAliO~.ufPER •••••••••••••••••••••••••••••••••••••••••••••••••• 
Pl!OCENE SERI~S••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PINOLE TUfF••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PURISIMA f'Of<.HATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
PUI-tl~lMA t=-URMATION,lUWt:R Mt.HBtK ••••••••••••••••••••••••••••••••••••••• 
PlJRlSit4A FURMAllONtMlDDLE MtHbER •••••••••••••••••••••••••••••••••••••• 
PURISIMA FORHA1ION,LIPPEP. ME·MbER••••••••• •••••••••••••••••••••••••••••• 
PUNCHBOWL ~ORMATION CP L IOC ::N E-M lOC ENE) • •• •. • • •. • •. • •• •. • •• •. • •••• • • ~ · • 
RICARDO ~URMAllUN tPLIOlENE-HIOCENEJ •••••••••••••••••••••••••••••••••• 
!»OllER BUTTES VOLCANIC ROC.I<.~ •••• •• •. • ••• •••• ••••• •••. ••••• •••• • ••• •••• 
SANTA CRlfl MUU!>TONt: ••••••••••••••••••••••••••••••••••••••••••••••••••• 
ST &EORGE fUKMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 
~ANUSTONE,OMNAMEO ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SAN JOAOUih FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
SAN MATEO FGRMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
SAN TIMOTEO BEDS•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~NOMA VOLt: ~.NICS ••••••• • ••• • •• • • •• • ••••• • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • 
SlS~UOC FURMATluN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEhAMA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lUSCAN FORMAT ION ••• • •• •. •. • • • • • • •• • • • • • • • •• • • •• • • ••.• • • • • • • • • • • • • •• • • • • 
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121AVRD 
121CHNC 
121CREG 
121DURT 
121ECGN 
121FOXN 
121FRNO 
121HGVL 
121KRRV 
121LAKE 
121LGUN 
121LSMO 
121LWLR 
121MtOG 
121MLLO 
121MOCN 
121HRTN 
12iNGUL 
121NMLK 
1210RNO 
121PtHC 
lllPitOU 
121PLCN 
l21PNOL 
121PRSM 
l21PRSMl 
121PRSMH 
121PRSMU 
121PUCB 
121RCRD 
121SBVC 
121StRZ 
121SGRG 
121SNOS 
121SNJQ 
121SNMT 
121SNTH 
121SONM 
lllSSQC 
121TEHM 
121TSCN 



MIOCENE 

SENA GRAVEL•••••••*•••••••••••••••••••••••••••••••••••••••~••••••••••• 
bOPESTA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BRIONES SANDSTONE••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CLAREMONl $HALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CONTINENlAL DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••• 
CAPISTRANO ~ORMATION ••••• ~•••••••••••••••••••••••••••;•••••••••••••••• 
CIERBO SANOSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EL MODENA VOLCANICs ••••••••••••••••••••••••••••••••••••••••••••••••••• 
ESCUUO SANUSTONE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FISS FANGLOMERATE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FREEMA~ SILT-JEWEll SAND•••••••••••••••••••••••••••••••••••••••••••••• 
GEM hill fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
hAMBRE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ILHON bASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOMPICO SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LA VIDA MEMBER Of PUENTA FORMATION •••••••••••••••••••••••••••••••••••• 
MIOtENE.-OLIGOCENE SERIES•••••••••••••••••••••••••••••••••••••••••••••• 
MEGANOS FORKAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MONTEREY SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MIOCENE 
MODELO 
NEROLY 

~ERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~ORMATlUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fORMATION •• •• •• • •••. • •• •. ••. • •. •·•. •••. •• •• •• ••• • • •• •• •• • • •• • • •. 

OLLESE ~AND••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UURSAN ~OR~AllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PAGE MILL BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLE-ITO FORM'-'TlON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PYRAMIU HILL SAND MEMBER OF ~EWETT SAND••••••••••••••••••••••••••••••• 
POl-A TO SANOSlONE: OF VAUGnN •• •• ••••••• ••• ••••••••• •••• •••••••. ••••••• •• 
PUENTE fORMAliONe••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UUIEN SASE VOLCANILS •••••••••••••••••••••••••••••••••••••••••••••••••• 
REEF RIDGE ~HALE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ROUND MOUNTAIN SILT••••••••••••••••••••••••••••••••••••••••••••••••••• 
RUOEO SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SOBRANTE SANDSTONE ••••••• ~•••••••••••••••••••••••••••••••••••••••••••• 
SYCAMORE CANYON MEMBI:R OF PUENTE fORMATION •••••••••••••••••••••••••••• 
StSPE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SIHMLER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SANTA MARGARITA FORMATION ••••••••••••••••••••••••••••••••••••••••••••• 
SAN RAMON ~ANOSlONt: ••••••••••••••••••••••••••••••••••••••••••••••••••• 

SAN ONOFRE BRECCIA•••••••••••••••••••••••••••••••••••••••••••••••••••• 
SAN PABLO GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SOQUEL MEHBtR Of PUENT~ FORMATION ••••••••••••••••••••••••••••••••••••• 
TILE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEMBLOR FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOPANGA FORMA 11 ON •• • •. -•• • •••• • • • •. • • • • ••• • •• • •••••• • • • • •. • •. •. • • •••••• 
TRUPlCO GRUOP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VEOD~R SANO~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VOLCANIC ROLKS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VA~UE:ROS FORMATION OR SANDSlONE: ••••••••••••••••••••••••••••••••••••••• 
VALl~Y SPKIN~~ FORMATION •••••••••••••••••••••••••••••••••••••••••••••• 
VASQUEZ FORMA·r 10N fMIOC.ENE-oLIGOC.ENE) •••. •••••••• ••• ••••••••••• ••••• •• 
YORBA MEMBER OF PUENTE FORMATION •••••••••••••••••••••••••••••••••••••• 
ZAYANTE SANUSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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1228ENA 
122BPST 
1228RNS 
122tLRM 
122CNTL 
122CPSR 
122CRBO 
122EMDN 
122ESCO 
122FISS 
122FRMJ 
122GMHL 
122HMBR 
122ILMN 
122LMPC 
122LVID 
122MCOG 
122MGNS 
122MNTR 
122MOCN 
122MOOL 
122NRLY 
1220LCS 
1220RSN 
122PGML 
122PLTO 
122PMDH 
122POTT 
122PUNT 
122QNS6 
122RFRG 
122RNOM 
122RODO 
122SBRN 
122SCMC 
122SESP 
122SMLR 
122SHRG 
122SNRM 
122SOFR 
122SPBL 
122SQUl 
122TI C.E 
122THBL 
122TPNG 
122TR PC 
122VODR 
122Vltt 
122VORS 
122VS~G 

122VSQZ 
122YtlR8 
122ZYNT 



CllGOCENE 

lNt>ALLS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KIRKER TUF~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KREYENHAGEN SHALf Ok fORMATION •••••••••••••••••••••••••••••••••••••••• 
OllGOCE NE-f~ DC.ENE SERIES••••••••••••••••••••••••••••••••••••••••••••••• 
OLIGOCENE 
PINE:tA"fl: 

StRlES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FOKMA liON • • • • •. • •••• • • • • • • • • • • •• •• •••• • •• • •;. • • • • • • • • • • • •· • • • • • 

REEDS CKEEK ANUESllE •••••••••••••••••••••••••••••••••••••••••••••••••• 
SAN JUAN BAUTISTA FORMATION ••••••••••••••••••••••••••••••••••••••••••• 
SAN lOR~NZO FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
1 UMEY FORMA '("JON ••••• • • •. • ••••• • ~ ••. • •• •. • •••• •. • • •. • • • • • •••••••••••• • • 
~HEATLAND FI~MATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
W~AVERVILLE fORMATIONe•••••••••••••••••••••••••••••••••••••••••••••••• 

EOCENE 

AVENAL !:,ANU!.TO~E .•••• •• • ••• •• •• •. ••• •• ••• ••••. •• • • ••. • ••. •• ••• ••• •• •• •• 
BUTANO SAND~UNE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAPAY SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COlY O~ll fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
OOMENGINE SANUSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
EOCENE-PALEOCENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••• 
EOCENE SERl~S••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FRANCISCAN fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 
lNOART SANUSTUNE, ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
l tJNE FORMA 1· ION ••••••• • •• • ••• • •••••••• • ••••• • • •• • • • • •••••••• • • • ••• • •••• 
LA JOLLA fUkMATION ••••••• , •••••••••••••••••••••••••••••••••••••••••••• 
LAGUNA ~EtA FURHATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
lAMBERT SHALE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LODO FORMAltOH •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MONTGOMERY LR~EK FORMATION •••••••••••••••••••••••••••• , ••••••••••••••• 
MIN~EGO bASALT •••••• •••••••••••••••••••••••••••••••••••••••••••••••••• 
MARKLEY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NORTONVILLE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 
POWAY ~ROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~ANTIAGO fURMAflON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~SLA fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TEJON FORMATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOLMAN FORMATION •••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••• 
THE ROCK!) SANOSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
UMPQUA fORMATION •••••• , ••••••••••••••••••••••••••••••••••••••••••••••• 
YOKU1 SA~DSlO~E ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PALEOCENE 

GOLEX fORMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOC.AlELll 
MAR"TlNtZ 
PALEOCENE 
~lLVERAOO 

ME~OZOIC 

f OHMATlON ••••••••••••••••••••••••••••••••••••••••••••••••••• 
~ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 

SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
t~ORMA 1 ION • • • • • • • .... • •. • • • • • • • • • • • • • •• • • •• •• • • •, • • •• • • • • • • • • • 

1231GLS 
123KRKR 
123KRNG 
1230GCE 
1230LGC 
123PNt1' 
123~(K 
123SJ as 
123SlRZ 
123TUMV 
123WLNO 
123WVVl 

124AVNl 
l24BUTN 
124CAPY 
124CZDL 
1240MNG 
124EC f'(. 
124EOCN 
124FRCC 
124INOR 
124IONE 
124JOLL 
124LGSC 
l24LMB~ 
124LODO 
124MGCK . 
l24HNDG 
124MRKL 
124NRVL 
124POWV 
124SNTG 
124TESL 
l24TJON 
124TLMN 
124TRCK 
124UMPQ 
124YKUT 

125GOLX 
125LCTL 
125MRNZ 
125PLC.N 
125SLVO 

BASEMENl COt-'IPLEX OF PRETERliARY AGE••••••••••••••••••••••••••••••••••• 2008MCX 
MULE H~UNlAlN bRANITE ••••••••••••••••••••••••••••••••••••••••••••••••• 200MLHN 
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ME:SOlOIC ERA.THEH•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC. 

CRETACEOUS 

BERRYESSA ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 210BRRS 
CRETACEOUS-JURASSIC SYSlEMS ••••••••••••••••••••••••••••••••••••••••••• 210CCJC 
CHICO fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CHCO 
CONSOLIOATfO CRETACEOUS ROCKS UNDIVIDED. ••••••• •• ••••••••• •••••• •• •• •• 210CLDD 
CRETACEOUS SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 
LAKEVIEW MOUNTAIN TONALITE •••••••••••••••••••••••••••••••••••••••••••• 210LKVM 
SCOTT VALLEY GRANODIORITE ••••••••••••••••••••••••••••••••••••••••••••• 210SCVG 
SAN MARCOS GAbSRO ••••••••••••••••••••••••••••••••••••••••••••••••••••• 210SMRC 
TRABUCO fORMATION••••••••••••••••••••••••••••••••••••••••••••••••••••• 210TRSC 
WOOOSQN MOUNTAIN GRANODIORITE ••••••••••••••••••••••••••••••••••••••••• 210WDSM 

UPPER CRETACEOUS 

Ct1lCO FORMATlUN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CHCO 
UPPER CRETALEOUS SERIES ••••••••••••••••••••••••••••••••••••••••••••••• lllCRCSU 
GEL VALLE FOKMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 211DLVL 
DEER VALLEY ~ANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 2110RVL 
JOA'JU IN R lObE SANDS TONE MEMbER OF PANOCHE FORMAT ION. • •. •. •. • ••••• •. • • • 211JQRG 
MORt:NO GRANDE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 211HRGD 
MARLlFF SHAlt••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MRLF 
OAKLAND CONGLOMERAlE •••••••••••••••••••••••••••••••••••••••••••••••••• 2110KLD 
PIGEON POINl fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 211PGNP 
PAt'YOC.HI:: FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211PNCH 

LOWER l.RElACE.:OUS 

LOWER CRElACEOUS SERl~S••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 
HORSETOWN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 217HRSN 
NILES CANYON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 217NLSC 
ONO FORMATIGN •• ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2170NO 
RECTOR FURHATlUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 217RtT~ 
SttASlA SERIES ••••••••••••••••••••••••••••••••••••• ~··••••••••••••••••• 217SHST 
SERPENTINE ANO ULTRAMAFIC ROCK UNOlVIOEO •••••••••••••••••••••••••••••• 217SPUF 
S~RPI::NTINt •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217SRPN 
WlSENOR FORf'IIA·r lUN ••• •. •. • •• •. • •••• • • • ••••• • •• ;. ••• • •• • • •• • ••••••• • ••• •. 2I7WSNR 

JuRASSIC 

BEDFORD CANYON fORMATION •• •. •• • •••. •• ••• . , •••• •• •• ••• • ••. • ••• •. •. ••. • •. 220SDFC 
JURASSIC SYST~M••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSC 
SHASTA BALLY QUARTZ GIOkllE ••••••••••••••••••••••••••••••••••••••••••• 220SS8L 

UPPER JURASSll. 

UPPER-MIDDLE "'URASSIC SER.lfS ••••••• ••••••••••••••••••••••••••••••••••• 221JR5.CD 
UPPER JURASSIC SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 221JRSCU 
MARIPOSA FORMATlO~ ••• ~ •••••••••••••••••••••••••••••••••••••••••••••••• 221MRPS 
StOTT VALLEY SERPENTINE ••••••••••••••••••••••••••••••••••••••••••••••• 221SVSP 

MIDDLE JUkASSlC 

MIDDLE JUPA~SIC SERIES •••••••••••••••••••••••••••••••••••••••••••••••• 224JRSCM 
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LOWER "URA!> Sl(. 
I 

LOWER JURASSIC SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 227JRSCL 

TRIASSIC 

TRIASSIC SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230TRSC 

PALEOZOIC 

AbRAMS MILA SthlST•••••••••••••••••••••••••••••••••••••••••••••••••••• 300ABRM 
CALAVERAS GROOP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300CLVR 
METAMORPHIC PAltOZOIC ROCKS UNUlVIDED ••••••••••••••••••••••••••••••••• 300MMPC 
PALEOZOIC ERATHEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 
SALMON HOkNBL~NOE SCHIST •••••••••••••••••••••••••••••••••••••••••••••• 300SLMN 

PERMIAN 

PERMIAN SYSlE:M •• •• • •. •• • •• • • •. •. • •• • • • •. • • •• • • •• • • •• • •• • • • • • • • • • • • • •. •• 310PRMN 

Pl:NNSYLVANIAN 

PlNNSYLVANIAN SYSTEM.••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 

MISSISSIPPIAN 

bRAbOON FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 330BRGO 
flo\ ISS ISS 1 PP 1 AN ~YS 1 EM •• • •. •. •. • •• • •. • • •. • • •• • •• • • • •• • • • • • • ·• • •. • • •• • • • • • 330MSSP 

UtVUNlAN 

CttANCHELULLA t-tiR~AllONe••••••••••••••••••••••••••••••••••••••••••••••• 340CCLL 
C. Oil LEY GREENS l(;~~E • •••• •. • • •. • ••• • •. e. • ••••• •. • • • • • •••••• • • • • ~ • • • • • • • • • 340CP l Y 
OEVUNIAN SYSlt~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400YNN 
SCUTT VAlLEY GREENSTONE••••••••••••••••••••••••••••••••••••••••••••••• 340SCVG 

UPPER OEVONIAN 

DEVONIAN, Uf;PE.R ••••• ••. ••. •. •• •. •• •. • •• • ••• •. •• • • •• • •• •••. • • •. • ••• •. •• 341DYNNU 

MIDDLE UE\IONIAN 

BALAKLALA RHYOLITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 344BLKL 
UEVONlANt l"llOOLl •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3440VNNM 

PRECAMBklAN 

PRtCAMBRIAN ERAlHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCHB 
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COLORADO 

CENOZOIC 

CENOZOIC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 
CENOZOIC-ME !tO ZOIC ERAlHEMS •• • •• •I••. • •• • • •••• • •• •. •. • ••• • • • •. • •• •. • • • • • 1 OOCZMZ 

QUATERNARY 

QUATERNARY SYSTE:H •• ••••••••••••••••••••••••••••••••••••••••••••••••••• llOORNR 

HOLOCENE 

ALLUVIUH,FLtiOU PLAIN•••••••••••••••••••••••••••••••••••••••••••••••••• lllALFP 
ALLUVIUM 1 TERRACE •••••••••••••••••••••••••••••••••••••••••••••••••••••• lllAVMT 
DUNE SAND •••• ~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllOUNE 
HOLOCENE SEklES••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 
VALLEY-FILL DLPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••• lllVLFL 

PLt:ISlOCENE 

GLACIAL DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112Gltl 
PLEISTOCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
SANTA FE: FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• ll2SNTF 
ltRRAtt O~POSllS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TERC 

TE.:RliARY 

TERTIARY-CRETAL.EOUS ~Y~lEMS ••••••••••••••••••••••••••••••••••••••••••• 120TRCC 
1ERTIARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 
TERTIARY VOLCANICS FORMATION •••••••••••••••••••••••••••••••••••••••••• l20VLCC 

PLIOCENE 

AlAMOSA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 121ALMS 
ORY UNION fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 1210RUN 
NORTH PARK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 121NRPK 
OGALLALA FURMATlON •• ••• • • ••. •• •. •• •. •. • •. ••. • •• • • •• •· •••. • • •. • ••• •• •. •• 1210Gll 
PllOC.i::Nt-KIOCt:.NE ~ERltS••••••••••••••••••••••••••••••••••••••••••••••• 121PCMC 
PllOC.ENE SERieS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 

MIOCENE 

ARIKAREE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
bROWNS PARK fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
HIOCI::Nt SERI~S•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

OLIGOCENE 

122ARKR 
122BRPK 
122MOCN 

&RULE FORMAllON Of WHITE RIVER GROUP•••••••••••••••••••••••••••••••••• 123BRUL 
CHADRON FORMAl.ION OF WHITE RIVER GROUP ••• •••• ••. •••••••••••••• ••• •• • •• 123CORN 
CASTLE ROCK CONGLOMERATE.••••••••••••••••••••••••••••••••••••••••••••• 123CRCK 
OLIGOCENE SE:RlES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 1230LGC 
WHITE RIVER GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 123WRVR 
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EOCENE: 

CUCHARA fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 124CCHR 
U~VILS HOLE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 124DVLH 
UA~SON AR~OSE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• l24DWSN 
l::OCf:NE-PALEl.JCEN:t !>ERIES ••••••••••••••••••••••••••••••••••••••••••••••• 124ECPC 
EOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••••• l24EOCN 
FARASlTA CONGLOMERATE ••••• ~··••••••••••••••••••••••••••••••••••••••••• 124FRST 
GRtt:N t<Ivtk f0Ri1A"f lUN •• •• ••. •• •. •• •• • ••. ···•. • •• •• •• •. •• • ••. • • • • • •• •• •. l24GRRV 
HUlRFANO FCRMAllON •••••••••••••••••••••••••••••••• ~ ••••••••••••••••••• 124HRFN 
INTRuSIVE RCCKS••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124IRSV 
SAN 40SE ANU NACIMlEf•fiO fORMATIONS,UNDlFFERENTIATEO tEOCENE-PALEOCENE) 124tSJNM 
~AN JO~E FURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• l24SNJS 
WASATLH FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 124WSTC 

PALEOCENE 

ANIMAS fORMATIO~ tPALEOtENf-UPP~R CRETACEOUS) ••••••••••••••••••••••••• 
DENVER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KIRTLAND SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MIDDLE PARK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
NACIMIENTO ~ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 
040 ALAMO SANUSTO~E••••••••••••••••••••••••••••••••••••••••••••••••••• 
PALEOCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PCISGN CANVlJN t-GRMATION ••••••••••••••••••••••••••••••••••••••••••••••• 
RATON FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ME~OZOlt 

MESGZOIL EkATHlM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ME~OZOlt-PAlEUlUlL ERAThEMS••••••••••••••••••••••••••••••••••••••••••• 

CRElAC.EUU~ 

125ANMS 
1250NVR 
125KRLO 
125MOPK 
125NCMN 
1250JAH 
125PLCN 
125PSNC 
125RTON 

200MSZC 
200MZPZ 

CRElAClOUS ~Y~TlM••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 
DAKOTA GROUP••••••••••••~••••••••••••••••••••••••••••••••••••••••••••• 2100KOT 

UPPI:R CRI:lALE:OUS 

A ~ANDSTONE MEMBER Of LARAMIE FORMATION ••••••••••••••••••• ~ ••••••••••• 211A 
ARAPAHOE (.fJf>fGLIJMERATE MEMbER OF LARAMIE FORMATION ••• •••••• •• •••••• •• •• 2ll.ARPH 
B"J:OGE CREEK LIMESTONE HEMB£R Of GREfNHORN LIMESTONE•••••••••••••• •• •• 21.1BGCK 
blut HILL ~hAlt: MEMBER OF tARLllE SHALl:••••••••••••••••••••••••••••••• 211BlHL 
b SANDSTONE M~MbER Of LARRIMIE FORMAllON •••••••••••••••••••••••••••••• 211BLRM 
BENTON SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211SNTN 
COLH:LL SANi.J~ TONE: MEMBER OF CARLILE SHALE. • • • • • • • • •. • •• • • • • •• • • • • • • •. • • 211CDLL 
CLlFf HOUSL ~ANUSlUNE: OF MESAVERDE GROUP•••••••••••••••••••••••••••••• 211CLFH 
UPPER tRETALfOUS SERIES••••••••••••••••••••••••••••••••••••••••••••••• 211CRCSU 
CARLILE ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CRLL 
FURl HAYS llMESlONE MEMBER Of NIOBRARA FORMATION •••••••••••••••••••••• 2llfRHS 
FRUilLANO FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• ZllFRLO 
fAIRPORl CMALKY SHALE MEMBER OF CARLILE SHALE••••••••••••••• .•••••••••• 211FRPR 
FOX HILLS SANO~lONf: ••••••••••••••••••••••••••••••••••••••••••••••••••• 211FXHL 
GR~E:NHORN LIME~lONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 211GRNR 
GRANEROS SHALt•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211GRRS 
HAKlLANO !>HAlE HEMBf:R Of GREENHORN LIMESTONE •••• •••. •••••• •••• •••• •••• 211HRlO 
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HYbl ENE SANOSilONE ME MSER Of PIERRE ShALE: ••••••••• • •. • • • • • . ,. • • • • • • • • • • • 
LINCOLN MEMuER Of GREENHORN LIMESTONE ••••••••••••••••••••••••••••••••• 
LARAMIE FOKMATIUN ••••••••••••••••••••••••••••••••••••••••••••••• ~··••• 
LARIMER SANDS~ONE MEMBER Of PIERRE SHALE•••••••••••••••••••••••••••••• 

~~~~~"~~L~E~~~~~. ~;. ~Ni~;s. ;o~M; rio~:::::::::::::::::::::::::::::::::: 
MENEFEE f0RP1Aif ION OF MESAVER.OE GROUP. • •• ••• •• •• •• •. •. •. • ••• • • •. • •• •. • • 
MILLIKEN SANOSlUNE MEMBER UF FOX HILLS SANDSTONE•••••••••••••••••••••• 
MANCOS SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MESAVERDe GRU P••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NIOBRARA f.ORMATION •• • • • •• •. •. • •• ••. • •• • •••• • ••••• •• • • •••• •. •. • • • • • • • • • 
PICTUREU CLIFfS SANDSTONE••••••••••••••••••••••••••••••••••••••••••••• 
PIERRE ShAL~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
POINl LOOKOUT SANDSTONE MEMBER Of MESAVERDE GROUP ••. • •• • •• • • • • • • • • •• • • 
RICHARU SANDSTONE MEMBER OF PIERRE SHALE •••••• ~••••••••••••••••••••••• 
ROCKY RIDGE S NOSTONE MEMBER OF PIERRE: SHALE•••••••••••••••••••••••••• 
SMOKY HILL MAkl MEMBER Of Nl08RAKA FORMATION •••••••••••••••••••••••••• 
TRINIDAD SANUSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 
TRANSITION lO E••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TERRY SANOSTOINE MEMBER Of PIERRE SHALE •••••••••••••••••••••••••••••••• 
VERME::.JO fORMATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

LOWEK CRETAt:E US 

211HYGN 
2lllNCl 
211LRMJ 
211LRMR 
211LWIS 
211MCOM 
211MENF 
211MLKN 
211MNCS 
211MVRO 
211NBRR 
211PCtF 
211Pl RR 
211PNLK 
211RCRD 
211RKRG 
211SMKH 
211TROO 
2111RNS 
211TRRY 
211VRMJ 

BURRO CANYON FtiRMAllON •••••••••••••••••••••••••••••••••••••••••••••••• 217BRCN 
LOWER CRETACEO~S SERlES••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 
CHEYENNE SANDSTONE: MEMBER OF PURGATORlE fORMATION ••••••••••••• · •••••••• 217CYNN 
KIOWA SHALE MEMb~R Of PURGATORlE FORMATION •••••••••••••••••••••••••••• 217KJOW 
LYTLE FORMATION OF DAKOTA GROUP••••••••••••••••••••••••••••••••••••••• 217LYTL 
MOWRY SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217MWRY 
PLAlNVI EW SJ\NOST~E MEMBER OF SOUTH PLATTE FORMATION. ••• ••. • • ••••••••• 217PLNV 
~U~GATORIE F~R~AllON~ ...... • ••• -_ ••• • • • ••• •••. ••• •. ••• • ••• •• ••••. ••. •• •• 217PRGR 
~OUTH PLATTE r~RMATION CF DAKOlA GROUP•••••••••••••••••••••••••••••••• 217STPL 

JURASSIC I 

GLEN CANYON ~ROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 220GLNC 
JURASSIC-lRI~SSlC. !)YSlEMS ••••••••••••••••••••••••••••••••••••••••••••• 220JC1C 
JUKASSIC SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSC 
NAVAJO SANOSTUNE OF GLEN CANYON GROUP ••• • •••. ••. • •••• •• ••• ••••. ••• •. •• 220NVJO 

UPPER JURASSIC 

BRUSHY ilAS.lN ~HALE MEM8E:R OF MORRISON FORMATION •• ••••. •••• •••• •••• •• •• 
CURTIS f-Oki"'AliON OF SAN RAfAEL bROUP•••••••••••••••••••••••••••••••••• 
ENTRADA SANU ·loNE ••• •• •• • •••• • •. ••. • • • • •. ••. • •• •• •• • ••••• •. • ••••• • •••• 
.JUNCTION CREEK $ANDSTGNE OF SAN RAFAEL GROUP•••••••••••••••••••••••••• 
UPPER .JURA~S~C S~RlES••••••••••••••••••••••••••••••••••••••••••••••••• 
MUAB MEMBtR ~f ENTRADA SANDSTONE •••••••••••••••••••••••••••••••••••••• 
M~R R I S.O N F~ R. . A~ l ~ •••••• ~ • • ~ ••••• • • • ••••• • .• • • ••••••• • •••• • • ••• • • • • •· • • • 
RECAPTURE SH lt MEMBER OF MORRISON FOkMATION •••••••••••••••••••••••••• 

~A· L.· STON.· ~RE .. E. ,~ . fOR. M~TIO. N~. ··•·. •••· .. ~··•, ••••••••·. ···.·••••••••••••••••••••• 
SLICK ROCK M~MbER GF ENlRAuA SANDSTCNE•••••••••••••••••••••••••••••••• 
SALT WA.Sh S~··.· US. T. L~E MEMBER OF MORRISON FORMATION •••••••••••••••••••••• 
SUMMERVILLE FORMATION OF SAN RAFAEL GROUP••••••••••••••••••••••••••••• 
SAN RAfAEl . OUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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221BRSB 
221CRlS 
221ENRC 
221JCCK 
22l.JRSCU 
221MOAB 
221MRSN 
221RCPR 
221Rl.CK 
221SKRK 
221SLWS 
221SH~l 

221SRFL 



WE-STWATER CANYUN SANDSTONE MEMBER OF MCRRISON FORMAllON ••••••••••••••• 221WSRC 

~HOOLE "URA~Sll 

MIDDLE JURASSIC SERIES. •• •• ••••. •• •. • ••• ••••• •••. ••••••••• • • ••. ••• •. •• Z24JRSCM 

LOWER ~URASSIC 

LOWER "URAS~l(. SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 227JRSCL 

TRIASSIC 

LYKINS FGt\flttATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 230LKNS 
TRIASSit-PERMIAN SYSTEMS•••••••••••••••••••••••••••••••••••••••••••••• 230TC.PM 
TklASSlC SYSTtH •••••••• •• ••••• •• •• ••• •••• •••••••• •••·•••••••••••••• •••• 230TRSC 

UPPE:R TRIASSIC 

CHINLE FORMATION OF OOCKUM GROUP•••••••••••••••••••••••••••••••••••••• 231C.HNL 
OOCKUM GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231DCKM 
JELM FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• Z31JELM 
KAYENTA FORMAl ION OF GLEN CAr~YON GROUP ••• • • • • •• • • •• • ••• •. • • •• • ••••• •. • 231KYNT 
UPPtR TRIASSlC SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 231TRSCU 
WINGATE: SANDSTONE: OF GLtN CANYON GROUP•••••••••••••••••••••••••••••••• 231WNGT 

MIDDLE TRIA~SIC 

MllJOLE TRIASSIC xKIESe••••••••••••••••••••••••••••••••••••••••••••••• Z34TRSCM 

LOwER TRIASSIC 

LOWER TRIASSIC StRitS••••••••••••••••••••••••••••••••••••••••••••••••• 237TRSCL 

PALE:OZOIC 

PALEOZUlC EkAlHEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 

PE:RMIAN 

LYONS FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310LYNS 
PERMIAN-PENNSYLVANIAN SYSTE:HS •••••••••••••••• ~··•••••••••••••••••••••• 310PMPV 
PERMIAN SY~lE-M•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PRMN 
SANGRE DE CklSTO FORMATION •••••••••••••••••••••••••••••••••••••••••••• 310SGRC 
SAlANKA SHALE•••••••••••••••••••••••~ •• ~•••••••••••••••••••••••••••••• 3l0STNK 
WEBER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310WBER 

OPPER PEkMIAN 

biG l.iASIN f(;RMAliON ••••••••••••••••••••••••••••••••••••••••••••••••• ~. 311BGBS 
UPPER PE::RMlAN SERIES •• •••••••••••••••••••••••••••••••••••••••••••••••• 311PRMNU 
TALObA FORMATION Of CRAGIN•••••••••••••••••••••••••••••••••••••••••••• 31lTOlG 

LOWER PER~IAN 

FOUNTAIN fOkHAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 317FNTN 
INGLESIDE FURMAllON••••••••••••••••••••••••••••••••••••••••••••••••••• 317IGLO 
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MAROON fORMATI~N •••••••••••••••••••••••••••••••••••••••••••••••••••••• 317MROR 
LOWER PERMIAN SERIES•••••••••••••••••••••••••••••••••••••••••••••••••• 317PRMNL 

PENNSYLVANIAN 

PENNSYL~ANIAN t YSTEMaa••••••••••-•••••••••••••••••••••••••••••••••••• 

UPPER PENNSYLVr NIAN 

UPPER PENN~YLVAfNIAN SERIES•••••••••••••••••••••••••••••••••••••••••••• 

MIDDLE PENNSYL ANIAN 

MINTURN fOR~ 1 "liN. • • • • • •• • • •. • • ••• • • • • • •• • • • • • • ·• • • ••. • •. •. • • • ••• • • • • • • • 
MIDDLE PENNSYL ANIAN SERIES••••••••••••••••••••••••••••••••••••••••••• 

LOWER PcNNSYLY NlAN 

320.,SLV 

321PSLVU 

324MNR.N 
324PSl\J"f 

BElDEN FORM Ali I·N ••••••••.•••••••••••••••••••••••••••••••••••••••••••••• 327BLON 
LOWER PENNSYLV NIAN SERIES•••••••••••••••••••••••••••••••••••••••••••• 327PSLVL 

HlSSISSIPPlAN 

MISSISSIPPI 1.~ YSTEM•••••••••••••••••••••••••••••••••••~•••••••••••••• 330MSSP 

UPPER HISSl~SI PlAN 

LEAOVlllE LlME · toNE ••••••••••••••••••••••••••••••••••••••••••••••••••• 331LDVL 
HISSISSIPPlAN, UPPER ••• •• ••••• • •••••• ••• ••• ••••·•• ••• •••• •• • ·•••••• ••• •• 331MS~PU 

LOWER MISSISSI~PIAN 

MISSISSIPPIAN, LOWER•••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPL 

DEVONIAN 

DEVONIAN SY~TE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3~DV~ 
UPPER DEVONIAN 

I 

CHAFFEl FORHAT~ON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DEVCNIANt OPPtt ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PARTINb QU~~Tl lE MEMBER OF CHAFFEE FORMATION ••••••••••••••••••••••••• 

LOWER DEVCNIAN 

UtVONIANt LUWl ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I 

SILURIAN SYSTEr ·•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

UPPER SILURIAN 

SilURIAN 

SILURIAN, UPPEr ·•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

APPENDIX F F- 53 

341CHFF 
3410VNNU 
341PRTG 

347DVNNL 

350SLRN 

351SLRNU 



MlOOLE SILURIAN 

SllURIAN, "IDDlE••••••••••••••••••~••••••••••••••••••••••••••••••••••• 354SLRNH 

LOWt:R SILURIAN 

SILURIAN, LOkER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 357SlRNl 

ORDOVICIAN 

ORDOVlLIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 3600DVC 

UPPER ORDOVICIAN 

OROOVILIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••• 36100VCU 

MlDDlE ORDOVICIAN 

ORDOVlClAN, MlliDLE •••••••••••••••••••••••••••••••••••••••••••••••••••• 36400VCM 

LOWER ORDOVICIAN 

MANllOU FORMATIUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 367MNTU 
ORLiOVILlAN, LOWER••••••••••••••••••••••••••••••••••••••••••••••••••••• 36700VCL 

CAMBRIAN 

CAMBRIAN SYSltM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 

UPP E:R C. AMbk IAN 

CAMbRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CMBRU 
SAWAlCt-t SANDSTONE FORMAllON ••••••••••••••••••••••••••••••••••••••••••• 371SWCH 

MIDDLE: CAMbRIAN 

CAMBRIAN, MJOOLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 374CMBRM 

LUWE:R CAMBRIAN 

LOWER CAMBRlAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 377CMBRl 

PREtAMBRl~.N 

PRECAMbRIAN ERAlHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCH8 
PRECAMbRIAN CRYSTALLINE ROtKS••••••••••••••••••••••••••••••••••••••••• 400PCMBC 
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CONNECT Icu·r 

CENOZOIC 

QUATE:RNARY' 

ALLUVlUH,TERRAUE,NON-GLAClAL •••••••••••••••••••••••••••••••••••••••••• llOAVlN 

HOLOCENE 

HOLOCENE ALLUV t UM••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SWAMP DEPOSITS J ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PLEISTOCENE 

DRIFT,STk.TlfJ ! O•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

:::::::;······ ~ ······················································· 
TRIASSll 

UPPER TRIASSH: I 
EAST 6ERll~ . FOfMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 

HO.· l Y·. 0. K E.. B A.S " .. · .. L··. 1. r •. •. •. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
HA~POEN BASALT ~ ··••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IGNEOUS EXTRUS~vE~•••••••••••••••••••••••••••••••••••••••••••••••••••• 
IGNEOUS lNl RUSt ... VES • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
NEW HAVEN A KKo · ~·••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PORTLAND fURMA ION. •••. ••• •• ••. •••••• ••••••••·· ·· ••• ••••••••••••••••••• 
SEDIMENTARY BE: 
SHUTTLE MEA OOw 
TALCOTT BA!)All 

PALEOZOIC 

ROCK. ••. •• •••••.•• •• ••••••• •• •• ••; •. •• • • •• • • • • • • • • • • • • • • • 
FORMAilON •••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

lllAlVM 
lllSWMP 

1120FSF 
112TilL 

231E8RL 
231HLYK 
2.31HMPO 
2311GNSE 
2311GNSI 
231NHVN 
231PRLD 
231SOMN 
231SLMD 
231TLCT 

CARBONATE CRYS ALLINE BEOROCKe•••••••••••••••••••••••••••••••••••••••• 300CBC.L 
CRYSTALLINE BE "ROCK lYPE UNKNOWN•••••••••••••••••••••••••••••••••••••• 300CRSL 
NON-CARBONATE .. RYSlALLINE BEDROCK. • • •• ••. •• • ••• • • •• • •••. •• • ••. • •• • • • •• 300NtBC 

PRECAMBRIAN 

NON-(;ARBONAlf I RYSlAlliNE BfOROCK ••••••••••••••••••••••••••••••••••••• ltOONCBC 
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DELAWARE 

l.ENOZOIC 

CtNOZOIC ERATntM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

UUATERNARY 

~UATERNARY ALLUVIuM ••••••••••••••••••••••••••••••••••••••••••••••••••• llOALVM 
CJUATERNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

t10LOC.ENE 

HOLOCENE-PLI:lSTOCtNE SERIES••••••••••••••••••••••••••••••••••••••••••• lllHCPC 
HULOCE:NE SERIE-S •••••••••••••••••••••• ••••••••••••••••••••••••••••·••••• lllHLCN 

PLEISTOCENE 

~EAVEROAM SANtJ•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1128VOM 
COLUMBIA GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112CLM8 
OMAR FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll20HAR 
PLEISTOCENE-PllOCfNE SERI~S••••••••••••••••••••••••••••••••••••••••••• ll2PCPC 
PENNSAUKEN t-ORMA.llON ••••••••• , •• •••••••••••••••••••••••••••••••••••••• 112PNSK 

TERTIARY 

TERTIARY ~YSlEM•••••••••••••• •••••••••••••••••••••••••••••••••••••••• 120TRTR 

PLIOC.t:NE 

BRYN MAWR F·ORMA.I JON. ••. ••• • •••• •••• •• ••• ••• • •••. •••••••• •• •••••••••• •• 121BRMR 
BRANDYWINE FOR~ATIONe••••••••••••••••••••••••••••••••••••••••••••••••• 121BRNO 
l.HESAPf:AKE bROL•P •••• ••. •• • •••• •••••• • ••• ••• ••••• • ••••••••••• •• • •••• • •• 121CSPK 
PLIOlt.Nt SERlE~ ••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 
YORKTOWN fORHAllGN •••••••••••••••••••••••••••••••••••••••••••••••••••• 121YRKN 

HIULENE 

CAtVE.Rl fORMAl J.GN ••• ••. •• •• • ..... •• ••• •• •• • • • • •. • • •• •. • •• • • •. • •. • • ••• •. 122C.L VR 
LHUPlANf(. FU R.MA ll OU • • • • •. • •. •. • • •. •. • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • l22CPNK 
CHE~WULD AQUlflk•••••••••••••••••••••••••••••••••••••••••••••••••••••• 122CSLD 
FEDERALSBURG A'-:Ulff:R •••••••••••••••••••••••••••••••••••••••••••••••••• 122FD8G 
fREDERICA A~UIFER ••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••• 122FROC 
MANOKIN AQUlflR••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MNKN 
MIOCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MOCN 
PUCOMOK 1::: A'-llll ff: H. •••••••••••• • •••••• • • • •••••• • ••••••• •. • • ••• •. • • • • •. • • • 12 2PC MK 
Sl MARY~ f·ORMATION ..................... · ••••••••••••••••••••••••••••••••• 122SMRS 

OLIGOCENE 

OLIGOCENE ~fk1fS •••••••••••••••••••••••••••••••••••••••••••••••••••••• l230LGC 

EOCENE 

lOCtNE-PALEULtNl SERIES ••••••••••••••••••••••••••••••••••••••••••••••• 124ECPC 
EOCEN~ S~RlEs ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• l24EOCN 
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NANJEMOY FORMA~lON •••••••••••••••••••••••••• ~••••••••••••••••••••••••• 
PAMUNKtY GRUUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PINEY POINT FOj MAllONe•••••••••••••••••••••••••••••••••••••••••••••••• 

PAlEOCENE 

AUUIA AND RAN(. CAS AQUIFER.••••••••••••••••••••••••••••••••••••••••••• 
HORNERSTOWN FO MAflON••••••••••••••••••••••••••••••••••••••••••••••••• 
PALEOCENE SERl -s•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RANCOCAS FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
VINCENTOWN t-U AllON•••••••••••••••••••••••••••••••••••••••••••••••••• 

MESOZOIC 

124NNJH 
124PMNK 
124PNPN 

125AQRC. 
125HRRS 
125PLC.N 
l25RC.CS 
125VNCN 

MESOZOIC ERATH -Me••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

CRElACl:OU~ 

CRETACEOUS SYSlEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 2lOCRCS 

UPPER CRElAl.EOf S 

UPPER CRETALED~S SERIES••••••••••••••••••••••••••••••••••••••••••••••• 
ENG ____ l _l _S.HTOW_N .. f_ O_~- MAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 
MERCHANTVILLE -oRMATION ••••••••••••••••••••••••••••••••••••••••••••••• 
MACl.OTHY FORMAl ·oN •••• • •. •. • •••• • ••. • •• • •• •. • • •. • • ••. •. • •••• • ~ •• • • • • • • • 
MOUNT lAUREL S~NU••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MONMOUTH FURtofA' ION •• •• •. • • •••••• •• •. • • • •• •• • •• •••••• • •• • ••••••••••••• • 
MAkSHALLlCWN F R~AflON•••••••••••••••••••••••••••••••••••••••••••••••• 
MATAWAN fORMAT ~CN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RARl TAN FORMAT 10N. • • • • • • • • • • • • • • • • • • • • • • • • • • •-• • • • • • • • • • • • • • • • • • • • • • • • • 
LOWER CRETAtl:O~S 

LOWER CRETACEO~' ~ St~ltS ••••••••••••••••••••••••••••••••••••••••••••••• 
NONMARINE L.KEl CEOU!) 1\QUIFER •••••••••••••••••••••••••••••••••••••••••• 
POTOMAC FORMAT ON••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PALEOZOIC J 
LOCK-EY-SV-1-LL ___ t_= H_'Rb--Lt••••••••••••••••••••••••••••••••••••••••••••••••••• 
GLENARM SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
P-- A L- E o_z_o x_c_ _ __ £: __ _ R-A--1 ~"-E--_ "_ • __ • __ ••••••••••••••••••••••••••••••••••••••••••••••••••• 
PORT DEPOSll G ElSS••••••••••••••••••••••••••••••••••••••••••••••••••• 
WILMINGTON CUM LEX•••••••••••••••••••••••••••••••••••••••••••••••••••• 
WISSAtilCKON Fo -

1

A1\110N •• •• ••• •• •• ••. • • • •• • •• • • ••• • •• • • •• • •• • • • • • • • • • • • • 
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2llCRCSlJ 
211EGLS 
211MCVL 
211MGTY 
211MLRL 
211MNKT 
211MRSl 
211MTWN 
211RRTN 

217CRCSL 
-zl7NNMR 
217PTHC 

300CCKV 
300GLRM 
300PLZC 
300PRDP 
300WLMG 
300WSCK 



UlSlRlCl Of COLUMBIA 

CtNOlOIC. 

CENOZOIC EKATHtM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

'-tUATf:RNAKY 

QUATERNARY AllUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••• llOALVM 
QUATERNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 
TERRACE DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• llOlRRC 

HOLOCENE 

HOLOCENCE-PLEl~TOCENE SERIES•••••••••••••••••••••••••••••••••••••••••• lllHtPC 
HOLOCENE SE~IES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 
LOWLAND OEPO~lTS •••••••••••••••••••••••••••••••••••••••••••••••••••••• lllllND 

PLEISTOCENE 

PLtlSTUlENE-PLIOCENE SERlE~••••••••••••••••••••••••••••••••••••••••••• 112PCPC 
PLEISTOCENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
PAMLlCO FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 112P~LC 
SUNUERLAND fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 112SDLD 
UPLAND DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112UPLO 

TERTIARY 

TERTIARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

PLIOCENE 

BRYN MAwR GRAVE.l•••••••••••••••••••••••••••••••••••••••••••••••••••••• 1218RMR 
BRANDYWINE ~OKMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 1218RND 
PLIOCt~E S[Rl~S••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 

HIOC.fNE 

CALVERT FOKMAJION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 122CLVR 
CHESAPEAKE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 122CSPK 
MIUC.ENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MOCN 

Mt:~OZOIC 

CRElACEOUS 

CRETACEOUS SYSlEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRtS 

LOwER CRETACEOUS 

ARUNO~L FOkMATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• ZllARDL 
LCWt:R CRETACEOUS SERIES••••••••••••••••••••••••••••••••••••••••••••••• 217CRtSl 
PATAPSCO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 217PPSC 
POTOMAC GRUoP•••••••••••••••••••••••••••••••••••••••••••••••~••••••••• 217PTMC 
PA lUXENT fOR,1A l 10.-.. •• • •• • •••••• •. • •. • • • • • • •• •. •• • • •••• • • • •• • ••• • • • • • • •. 217PT XN 
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PALEOZOIC 

BOULDER GN~ISS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300BLOR 
GEORGETOWN MAfiC COMPLEX•••••••••••••••••••••••••••••••••••••••••••••• 300GRGN 
LOWER PELITIC SCHIST •••••••••••••••••••••••••••••••••••••••••••••••••• 300LPLC 
PALEOZOIC ERATttEM•••••••••••••••••••••••••••••••••••••••••••••••••····• 300PLZC 

PRECAMBRIAN 

KENSINGTON <.;UAI<Tl ulORllE ••••••••••••••••••••••••••••••••••••••••••••• 400K~SG 
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FLORIDA 

CENOZOIC 

CENUlOIC ERATHEM •••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOC.NlC 

-.;;.UAlf:RNARY 

NONARllSlAN SAND AQUIF~R•••••••••••••••••••••••••••••••••••••••••••••• llONRSO 
~UATER~ARY ~YSTfM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOORNR 

HOLOCENE 

~OLOCENE-PL~ISTUtENE SERI~S••••••••••••••••••••••••••••••••••••••••••• lllHCPC. 
HOLOCENE SERlE~~•••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHlCN 
lAKE FliRT HARL•••••••••••••••••••••• ••••••••••••••••••••••••••••••·••• lllLKfl 
NONAKTESlAN SANU AQUIFER•••••••••••••••••••••••••••••••••••••••••••••• lllNRSD 
TERRACE Of::PU!>lT~tlOWER,hARlNE AND ESlUARINEe•••••••••••••••••••••••••• lllllME 

PLEISTOCENE 

AYERS LANOlNl:J MARL MEMBER Of C.ALOOSAHATCHEE FORMATION ••••••••••••••••• ll2AlDG 
ANASTA~IA fCRMAllCN ••••••••••••••••••••••••••••••••••••••••••••••••••• 112ANSS 
tEE BRANCH fi"!Efll.bER OF CALOOSAiiATCt-JEE FORMATION ••••••••••••••••••••••••• 11288RC 
6KANOYWINE ~ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 1128RDN 
BISCAYNE LlMESlUNE AWlFER •••••••••••••••••••••••••••••••••••••••••••• 112BSCNN 
BISCAYNE ~ANDY LIH~STONE AUUIFER•••••••••••••••••••••••••••••••••••••• 1126SCNS 
C.OFFEE MILL HAMMOCK MARL ME:MBE:R Of FT. lH~PSON FORMATION. ••• ••• ••. • •• 112CEMH 
CALOOSAhATChEE AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••• 112CLSC 
C.ALOOSAHAlC.hEE: rORMAllON •••••••••••••••••••••••••••••••••••••••••••••• 112CLSCR 
COhARll::: FORHAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 112t.:OPA 
CUt.tUlNA AQuiFER ........................................................ 112COUN 
fORT Uf:NAUU MlMf,lR Of ( ~.LOOSAHATC.H:E E: FORMAT ION. • •• •. • •• ••••• • • • •. •. •. • 112FDNO 
FORT THOMPSCN FORM~llON ••••••••••••••••••••••••••••••••••••••••••••••• 112fTMP 
KEY LARGO LIMfSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 112KLRG 
LA BELLE Cl.t\Y M£tw!6ER OF TAM .lAM I FORMATION •• •. •• • • •• •• •• •• • • • •• •• •• •• •• ll2LBll 
Ll ME STONE A LtU 1 r ER ••••• • • • ••••••• •• • •• •. • •• • • • ••• • • • • • • • • • •••••• • •. •. • • ll2LM SN 
MIAMI OOLITE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112MIMI 
MELBOURNE blD Of PAMLICO fURMAllONe••••••••••••••••••••••••••••••••••• 112MLBR 
NONARltSIAN SAND A'-JUIFER •••• •• •• •• ••• •••. •• • • ••• •••• •••••• ••'•••••••• •• ll2NRSD 
OKALGAKO(JCHEE MEMBER OF fl. THOMPSON FORMATIONa••••••••••••••••••••••• 1120KKC 
PLEISTOCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
PAMLICO FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2PMLC 
PENHOLOWAY FORMATlON ................................................... 112PNLY 
~ANO AUUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112SANO 
SANO ANU bkAV~l AQUIFER••••••••••••••••••••••••••••••••••••••••••••••• 112SOGV 
~UNOERLANO fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 112SOLO 
SANDSTONE A~UlfER••••••••••••••••••••••••••••••••••••••••••••••••••••• 112SNOS 
S!LVER BLUFF fOR~ATJON •••••••••••••••••••••••••••••••••••••••••••••••• ll2SV6F 
TERRACE DEPOS llS tMAK INE:. • • •• • ••• ••. • • • • • • •• • • •. •. • • •. • • •. • • • • • • •. • •. • • 112TC HR 
1AL801 fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112Tl8T 
WlCOMit.O FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 112WCMC. 

lERllARY 

FLORIUAN A~Ul~tR•••••••••••••••••••••••••••••••••••••••••••••••••••••• 120FLRO 

APPENDIX F F- 60 



NORTHWESTERN flORIDA SAhO-ANO-GRAVEl ·AQUIFER. ••. • ••. •. •. ••. ••. •. •• • • •• 120NFSG 
NUMARTESIAN SAND A.<;flJlfER •••••••••••••••••••••••••••••••••••••••••••••• 
TERllARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PllOtENE 

120NRSD 
120TRTR 

ALLUVIUM AND UELTAIC. DEPOSITS,HIGH LEVEL•••••••••••••••••••••••••••••• 121AOHL 
CITRONELlE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 121C.RNL 
UUPLIN MARL••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1210PLN 
PLElSTOCEN~-PLlUCENE SERIES ••••• ••. •• ••• •••. ••••••••. ••• •••• •••••• •• •• 121PCPC 
PLIOCENE SE.t{ltS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 

MIOCENE 

ALAl:HUA fUR.MA.TlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 122ALCH 
AlVA CLAY MfM&ER UF TAMIAHl FORMATION ••••••••••••••••••••••••••••••••• 122ALVA 
ALUM BLUFF GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 122AMBF 
BUCKINGhAM LlME:!>T"ONE OF TAMIAMl FORMA.llON ••••••••••••••••••••••••••••• 122BKGM 
BONE VALLEY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 122BNVL 
bAY SHORE Mt::MBER OF TAMIAMI FORMATION ••• ••• •• •••. ••• ••••••.•••• •• •• •• •• 122BYSR 
t~lPOLA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 122ChPL 
CHARLTON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 122CRLN 
CHATTAHOOCH~E FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 122CTTC 
l:SCAMBIA SAND -.E.~t:R OF PENSACOLA CLAY•••••••••••••••••••••••••••••••• 122ECMB 
FURl PRESTON f-ORMATION •••••••••••••••••••••••••••••••••••• •••••••••• •• 122FR.PR 
HAWlt10RN fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 122HTRN 
HAkTNORN LIME~TONE AUUIFER•••••••••••••••••••••••••••••••••••••••••••• 122HTRNN 
HA~THORN SAND AND GRAVEL AQUIFER••••••••••••••••••••••••••••••••••~••• 122HTRNS 
JACKSON BLUfF FOkMATlON.~••••••••••••••••••••••••••••••••••••••••••••• 122"KBF 
LIMESTONE AWIFE.R••••••••••••••••••••••••••••••••••••••••••••••••••••• 122LMSN 
MURDOCK SlA liON MEMBER OF T AMI AMI FORMATiON •• •• •• •• • • •• •• • •• • • ••••• • • • 122HCI(S 
MI\.rCOSUKEE f-ORMAl.ION ••• ••••• ••• •••••• ••• •••• ••••. ••• •••. •• •••• •••. •• •• 122MCSK 
MlOCENl SERlE~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 12ZMOCN 
MIOCENE COAkSE CLASTICS ••••••••••••••••••••••••••••••••••••••••••••••• lZZMOCNC. 
OCHOPEE LIMESTONE MtMBER OF lAMIAMI fORMATION ••••••••••••••••••••••••• 1220CHP 
OAK GROVE SAND MEMStR OF SHOAL RIVER fORMATION •••••••••••••••••••••••• 1220KGV 
ORTONA SAND MtMBER OF TAMIAMI FORMATION ••••••••••• ~ ••••••••••••••••••• 1220RTN 
PINECREST SAND•••••••••••••••••••••••••••••••••••••••••••••••••~•••••• 122PC:RS 
PENSACOLA CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122PSCL 
PENSACOLA CLAY,LOWER MEMBER ••••••••••••••••••••••••••••••••••••••••••• l22PSC.Ll 
PtNSACOLA CLAY,uPPER MEMBER••••••••••••••••••••••••••••••••••••••••••• 122PSCLU 
REO BAY FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 122RD8Y 
SAND ANO GR.AVE-t.. AQUlft:R ••••••••••••••••••••••••••••••••••••••••••••••• 122SDGV 
SHELL~MARL •UUIFER ••••••••••••••••••••••••••••••••• ~•••••••••••••••••• 122SlMl 
SHOAL RIVER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 122SLRV 
ST. MARK~ FLRMATlON ••••••••••••••••••••• ~ ••••••••••••••••••••••••••••• 122S"RK 
SANDSTONE AOUlfER ...................................................... 122SNOS 
TAMPA LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122TAMP 
TAMIAMI FORf'tAliON •••••••••••••••••••••••••••••••••••••••••••••••••••.•• 122TMIM 
TAMIAMI FOt{MATION,LIMESlONE AQUIFER••••••••••••••••••••••••••••••••••• 122TMJMN 
lAMIAMl FORMATIUN,SHELL-MARL AQUIFER•••••••••••••••••••••••••••••••••• 122TMIMR 
TURREYA FORMATlliN. •. •• ••••• • •• •• ••. • • • •. • •• •• •• •. •• • • • ••• • •• •.• •• •• •. • • 122TRRY 
YELLOW RIVEK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 122YLRV 

APPENDIX F F- bl 



OLIGOCENE 

BUCATUNNA CLAY MEftbE-R Of BYRA."' FORMAl ION. ••• • •• • • ••• •• •• •• •• • ••. •• • • •• 123BtTN 
BYRAM FORMAllON •••••••••• .; •••••••••••••••••••••••••••••••••••••••••••• 123BYRM 
C.tUCKA!>AWHAY LlMESlONE AND TAMPA FORMATION,UNDIFFERENTIATEO ••••••••• ~. 123CKTP 
DUNCAN tHUkCH bEDS MEMbER OF SUWANNEE LIMESTONE ••••••••••••••••••••••• 1230CtC 
LIMESTONE AQUIFER ••••••••••••••••••••••••••••••••••••••••••••••••••••• 123LMSN 
MARIANNA LIM~~TUN~ •••••••••••••••••••••••••••••••••••••••••••••••••••• 123MRNN 
OLIGOCENE S~RIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 1230LGC 
SUWANNEE LIMESlON~•••••••••••••••••••••••••••••••••••••••••••••••••••• 123SWNN 
Vl~KSBURb b~OUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 123VKBG 

EOttNE 

AVUN PARK LJME~TONL ••••••••••••••••••••••••••••••••••••••••••••••••••• 124AVPK 
bASttl MARL MEMBER OF HAlCHf:TIGBEE FORMATION ••••••••••••••••••••••••••• 124BSHI 
CLAIBORNE GROUP•••••••••••••••••••••••••••••••~••••••••••••••••••••••• l24CLBR 
C.RY!>TAL RIVER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 124CLR\/ 
EOCENE SERlt:S ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCN 
t1ATCHETIGBEE flJRf-\ATlON •••••••••••••••••••••••••••••••••••••••••••••••• 124HCG8 
INGLIS FORMAT ll•N •••• •• • •• • •• •• •. •• • • • ••• • • • • • • •. • •• •. • • •• • •. • • • • •• •• •• 1241GlS 
JACKSON GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124JCKS 
LAKE CITY LIMESTONE .................................................... 124LKCT 
LISBON FURMATlUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 124LSbN 
OCALA GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1240CAL 
OCAlA llMESlONE.LOWER MEM6ER•••••••••••••••••••••••••••••••••••••••••• 1240CALL 
OCALA llMf::.~lONl:.:: ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1240tALN 
OCALA LlMtSTQNE 1 UPPER MEMbER•••••••••••••••••••••••••••••••••••••••••• 1240C.ALU 
OLDSMAR LIMESTONE •••••••••••••••••••••••••••••••••••••••• ~ •••••••••••• 1240LDM 
OLU~MAR LlME.STliNE AQUIFER••••••••••••••••••••••••••••••••••••••••••••• 1240LDMN 
~TEINHAlCt1EE l>OLOMITE MEMBER OF CRYSTAL klVER FORMATION ••••••••.••••••• 124ST'NC 
TALLAHASSEE LIMESTONE •• ••••• •• • •••. •• ••• ••••. •• •• ••• ••••• • • •••••••. ••• 124l.LLS 
lALLAHAllA f-ORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 124TLlT 
WILCOX GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124WLCX 
WlLll~lON f-ORMAIION ••••••••••••••••••••••••••••••••••••••••••••••••••• 124WLSN 

PALEUCtNE 

CEOAR KEYS L.li'I\ESTONE ••• •• •. •. • •• ••. • •• •• ••• • • ••• • ••. • • •. •• •• ••. • • • •• • • 125CORK 
CEDAR KEYS LIMESTON~ AQUIFER•••••••••••••••••••••••••••••••••••••••••• 125CDRKN 
MIDWAY FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 125MOWY 
PALEOC~NE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 

MESOZOIC 

Mc~OlOIC lRAlhEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSlC 

C~E:lACEOUS 

C.Rt:.TACEOUS-JURASSIC SYST[MS ••••••••••••••••••••••••••••••••••••••••••• 210CCJC 
FORT PlERC.E ~ORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• ZlOFPRC 

UPPER CRtlAC.EOu!> 

AlKIN~ON fORMAlJ.UN •••••••••••••••••••••••••••••••••••••••••••••••••••• 211AKNS 
AuSTIN bROUf •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211ASTN 

APPENDIX f F- b4! • 



• 

CARO SOUND OOLOMlTt: ••••••••••••••••••••••••••••••••••••••••••••••••••• 211COSO 
UPPER CRETACEOUS SERlE~••••••••••••••••••••••••••••••••••••••••••••••• 211CRCSU 
EUTAW fOR~AllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211EUTW 
LA CROSSE SANO~l-ONE •••• ••••••••••••••••••••••••••••••••••••·••••••••••• 211LCRS 
LAWSON LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211LWSN 
NAVARRO GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211NVRR 
PILOT SANOSTONF: MEMBER Of TUSCALOOSA FORMATION. •• ••• •••••• ••• ••••• •• •• 211PLOT 
SELMA GROUP. • ••••• • ••••• • ••• • • • ••• • • • • ••••• • • • • • • • • • • • ., .• • • •• •. •. •. • •• • 211SE LM 
TUSCALOOSA GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 211TSCL 
TUSCALOOSA FORMATIONtlOWER HEMSER••••••••••••••••••••••••••••••••••••• 211TSCLL 
TUSCALOOSA FORMAllON,MIDOLE MEMBER•••••••••••••••••••••••••••••••••••• 211TSCLM 
MASSIVE SANOSTUNE MEMBER OF LOWER TUSCALOOSA FORMATION. •••. • ••• ••• •. •• 211TStlS 
TUSCALOOSA fORMA.f ION ,OPPER MEMBt:R •••• • • •. • •• • •• • • •• • • ••. •• • ••• •. • •• • •• 211TSCLU 
TAYLOR GROU~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211TYLR 

LOWER CRETACEOUS 

BIG CYPRESS GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 211BGCP 
LOWER CRETACEOUS SERIES ••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 
DOLLAR BAY fORHAliON •••••••••••••••••••••••••••••••••••••••••••••••••• 217DLRB 
FREDERICKSBURG bROO£> •••••••••••••••••••••••••••••••••••••••••••••••••• 217FKBG 
fERRY LAKE ANHYDRITE., •• .,., ••• •••• ••• ••• ••• ••••••• • ••• •••••• •• • •• ••••• •• 217FRLK 
GLADES GROU~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211GLOS 
HUSSTON fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 217HSTN 
LAKE TRAFFURO FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 217LK1F 
NAPLES BAY f~OUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 217NPLB 
OCEAN REEF bROUP••••••••••••••••••••••t:o••••••••••••••••••••••••••••••• 2110CRF 
PUNTA bORDA ANHYDRITL ••••••••••••••••••••••••••••••••••••••••••••••••• 217PGRD 
RODESSA FORMAl!ON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 217RDSS 
SANDS ANO GRAVELS~UNOiffERENTIAlED •••••••••••••••••••••••••••••••••••• 211SOGV 
SUNNlLANO llME!)TONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 2I7SNLO 
TRINITY GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217TRNT 
LOWER TRINITY ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217TRNTL 
UPPER TRlNllY ............................................. ~ •••••••••••• 217TR~lU 
WAShiTA GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217WSHT 

JURASSIC 

UPPER JURASSIC. 

COTTON VALL l:Y GROUP. •. • •• •• • •••• •• •. • • • ••• • ••••• • •• •. • •••• • • • • •. • •. •. • 221CN.VL 
OE:NKMAN SANUSluNE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 2210NKM 
hAYNESVIllE FORMATION. • •• ••• •• • • ••• • • • ••·• •• • • ••. • •• • •••• •• • • ••. • •• •• •. 221HSVL 
U~P~R CRETACEOUS SERlES••••••••••••••••••••••••••••••••••••••••••••••• 221JRSCU 
LOUANN SALT••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 221LUNN 
NORPHLET SANO!.IONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 221NRPL 
~MACKOVER fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 221SMKV 
WERNER ANHYDRITE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 221WRNR 

TRIA~SIC 

BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2308SLT 
OIASASE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2300lbS 
RHYOLITE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230RYLT 
TRIASSIC SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230TRSC 
lUfF. •. •. •• •• • ••••••••••••••• • •. •• •. • • ••• •• • • •• • • .•• • • ••• • • • • • • • •• • •• •. 230TUFf 

APPENDIX F f- b3 



UPPER TRIASSIC 

NE~ARK ~ROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231N~RK 
UPPER TRIASSIC SERIES ••••••••••••••••••••••••••••••••••••••••••••••••• 231TRSCU 

PALEUlOIC 

PALEOZOIC ERATHEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PllC 

DEVONIAN 

DEVONIAN ~VSTlM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 

!)ILURIAN 

SILURIAN SYSltH ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

ORDOVICIAN 

ORUOVIC..IAN !)YSTEM. • ·• ••• •• •• • ••• •••• •• •••• ••• • •••• ••• • • •••• •••••••••. •• 36000VC 

LOWER OROUVIC.l.\N 

ORDOviCIAN, LOWER••••••••••••••••••••••••••••••••••••••••••••••••••••• 36700VCL 

l.AMBRIAN 

CAMbRIAN SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 

PRE:CAM8RlAN 

BlOTlllC GRANilE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 4006CGR 
PRECAMBRIAN bkANlTE ••••••••••••••••••••••••••••••••••••••••••••••••••• 400GRNT 
HORNBLENDE uiURITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 400H600 
PRECAMBRIAN [RATHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 

APPENDIX f F- o4 



GEORGIA 

CENOZOIC 

QUAlERNAR'I 

QUATERNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOlOCENE 

HOLOCENE J.llU\tlUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HOLOCENE ~ERll~••••••••••••••••••••••••••••••••••~•••••••••••••••••••• 

Plt:ISTOCENf 

lllALVM 
lllHLCN 

COLUMbiA GRUUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112CLM6 
PLtl~TOCENt ~tRIES•••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 

TERTIARY 

l.HANNEL SAJ'fL ••••••••••• • • •. • •. •. • • • • • • • • • •. •. • • • •. • • • • • • •. • • ••••• • •· ••• 
PRINCIPAL A~lE~lAk AUUlFER•••••••••••••••••••••••••••••••••••••••••••• 

PLIOCENE 

120CNNL 
l20PC.PA 

CHARLTON fORMAlJ.ON •••••••••••••••••••••••••••••••••••••••••••••••••••• 121CRlN 
DUPLIN MARL••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121DPLN 
PLIOCENf SfRI~S••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PltN 

MIOCENE 

AlUM BLUff bROUt>. •· • • •• • •• • • • •• • • •• • • • • • • • • • • • • • • • •• • • • • • • • • • • • •. • • • •• • 
HAWTHORN FURtllfA l10N ••••• •• •• • •• • •••• • ••••••••• •. •. • ••• •. • • ••••• • ••••••• 
MIOCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TAMPA LlM~SlONE E~UlVALtNT •••••••••••••••••••••••••••••••••••••••••••• 

OllGOCEI'tE 

BYRAM FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COOPER MAkL••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fLINT RIVER FORMAIION ••••••••••••••••••••••••••••••••••••••••••••••••• 
MARIANNA LIMESTONE EQUIVALENT ••••••••••••••••••••••••••••••••••••••••• 
OliGOCENE SERlE:S•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SUWANNEE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 
VICKSBURG bKOUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

l:.OCENE 

AVON PARK 
BARNWELL 

LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 

CLINCHFIELD SANU•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CLAIBORN~ GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EOCENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HATCHETIGBEt FORMAllCN •••••••••••••••••••••••••••••••••••••••••••••••• 
IRWINTON SANDSlONE MEMBER OF BARNWELL FORMATION •• •••••••• • •• •••••••• •• 
JACKSON GkOUP •••••• • •• •• • ••••.••••• • ••• •. • •• • •• •. •. •. • •• •. • ••• • •. • ••• •. 

APPENDIX F F- 65 

122AMBF 
122H1RN 
122MOCN 
122TAMP 

123BYRM 
123COPR 
123FLRV 
123MRNN 
1230LGC 
123SWNN 
123VKSG 

124AVPK 
l248RNL 
124CCfD 
124CLBR 
l24EOCN 
124HCGB 
124IRNN 
124JCKS 



lAKE CITY LIMt:SlONt: ••••••••••••••••••••••••••••••••••••••••••••••••••• 124LKCT 
LISBON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 124LSBN 
MC BEAN fORMAl ION •• •••. ••••• ••. ••• • •• •• • ••••. •• •• ••. •••••• •••• •· ••••• •• 124MC8N 
NANAFALIA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 124NNFL 
OLALA LIMt~TONt ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1240CAL 
OLOSMAR LlMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 1240lDM 
SANUERSVILLE LIMESTONE MEM8Ek Of BARNWELL FORMATION ••••••••••••••••••• 124SOVL 
TWlbbS C.LAY MEMBEK UF BARNWELL FORMATION •••••••••••••••••••••••••••••• 124TGGS 
TALL.AHATTA FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••• 1241LLT 
TUSC.AHOMA fORMATlCN ••••••••••••• .-••••••••••••••••••••••••••••••••••••• 124TSCM 
WILCOX ~RUU~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124WL.CX 

PAl.t:CC.tNE 

l.I::OAR KEYS tfJKMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 
CLAYTON fuKMATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MluWAY bRUUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PALEOCtNE ~tRIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PORTERS CR~EK fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 
TAM~Sl EQUIVALENT ••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••• 

MESOZOIC 

CRt:lAClUU~ 

UPP~K Ck~TAt~O~S 

125C.DRK 
125CLTN 
125MOWY 
125PLCN 
125PRCK 
125TMS1 

A ·J~IN!)ON fURHATlOJ"•••••••••••••••••••••••••••••••••••••••••••••••••••• 211AKNS 
bLUffl0WN FORMATION •••••••••••••• ~ •••••••••••••••••••••••••••••••••••• 2118LFN 
CUSSETA SANO•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CSST 
EUlAW FORMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211EUTW 
LAW~UN LlM~~TONt •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211LWSN 
PEROTE MEMBtk Of PROVIO~NCE SAND•••••••••••••••••••••••••••••••••••••• 211PROT 
PRQVIO~NCE SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211PVDC 
RIPLEY fOKMATlUN •••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••• 211RPLY 
TU~LALUOSA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 211TSCL 
TUSLALUO~A ~ORMATION,LOkER MEMUER••••••••••••••••••••••••••••••••••••• 211TSCLL 
TUSCALUO!>A fOKMATION,MlOOLE: MlM8Ek •••••••••••••••••••••••••••••••••••• 211TSCLM 
lUSLALCOSA fORMAllON,UPPEk MfMbER••••••••••••••••••••••••••••••••••••• 2llTSCLU 

LOWER LRElAClOU~ 

LOWER CRElACEOUS SEKIES••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 

COMANCHEAN 

COMANCHtAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••• 218CMNC 

lRlASSlC 

NE~ARK bRUUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230NWRK 

PALEUZOlC 

A.Pf'ENO IX f F- b6 • 



PENNSYLVANIAN 

TALLADI::::GA FORMAT ION. ••. •• •• • •• · •• •• • •••••• •• • • • • • • • • • ••• • • • ••• • • • • • •. • • 320TL DG 

LOWfR PENNSYLVANIAN 

CRAB ORCHARD MOUNlAlNS FORMATION •••••••••••••••••••••••••••••••••••••• 327C80M 
GillARD FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 327GZRD 
NEWTON ~ANDSTONI: MEHBER OF CRAB ORCHAKO MOUNTAINS FORMATION •• ••. •• •• •• 327NWTN 
RACCOON MOUNTAIN HtM&ER OF GIZZARD FORMA.IlON. •• •. •• • • • ••. •. •• • • •• •. • •• 327RCNM 
SEWANEE MEMBER OF Cf(AB ORCHARl MOUNTAINS FORMATION ••• ••• •• ••••• •• ••••• 327SEWN 
SIGNAL POlNl SHALE ME:M6ER OF G-IllARD FORMATION •••••••••••••••••••••••• 327SGLP 
VANDEVER MEMBER OF CRAB ORCHARD MOUNTAitfS FORMATIION ••••••••• •••••• ••• 327VOVR 
WARREN POINl SANOSTONE MtMBER OF GIZZARD FORMATION •••••••••••••••••••• 327WRNP 
WHITWEll SHAl.E MEMBER OF tRAd ORCHARD MOUNTAINS FORMATION. • • • • ••• •. •. • 3Z7WT ll 

MISSISSIPPIAN 

UPPER MISSISSIPPIAN 

bANGOR llME~TONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 331BNGR 
FLOYD SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 331FLVD 
bOLCONOA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 331GLCO 
ttAR TSE l LE Slt.NDS TONE •••• •• ••••••••• • •• •• •• •••. •• •••••••••••••••••••• • •• 331HR SL 
~ENNINGTON SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 331PNNG 
STE.: GEN.EVIE:Vt LIMESTONE ••. •• •• •• •• •. • •. • ••• •. •• •. •• • ••. • •• • •. • • ••• •. •. 331SGVV 
~T LOOIS LlMESlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 331STLS 

LOWER MISSISSIPPIAN 

FUR'J PAYNE- fORMA liON •••••• •. • ••• •. • • • ••••••• • •••• • • •••• •. • • • • • ••••••• • 337FR PN 
LAVENDER SHALE MEMBER••••••••••••••••••••••••••••••••••••••••••••••••• 337LVOR 
MAURY fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337MURV 

UEVONIAN 

MIOOLE DEVONIAN 

ARMUCHEE CH£RT•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344ARHC 
FROG MOUNTAIN SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••• 344FRGM 

ERlAN 

CHATTANOOGA SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 345ClNG 

SILURIAN 

RED MOUNTAIN FltRMAliON •••••••••••••••••••••••••••••••••••••••••••••••• 350RDMN 

OROOVlCIAN 

UPPER OROOVlClAN 

SEUUATChlE t-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 361SQlC 

APPENDIX ~ 



MIDDLE ORlXHdCIAN 

CHICKAMAUGA LIMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••• 364CKMG 
ROCKMART SLATE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364RCKM 

LOWER OROCVIClAN 

KNOX OOLOMI lE· OR .Gk.OUP •••• •. •. •. ••. • •••••• • ••• • •. • •• •. • • • • •• • • •••••••• 367KNOX 
NEW~. LA LlMl:.SlUNE •••• ••. •• ••••••. ••• • • •••. ••• •••• •••• • •••••••• • •••• •• •• 367NEWL 

CAMBRIAN 

UPPER CAMBRIAN 

CONASAU&A FuRMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 371CNSG 
MAYNARDVILLE liMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 371MDVL 

MlODLE CAI-4DRIAN 

MARYVILLE LJ.ME:STONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 374MRVL 

LOWER tAMbRlAN 

ROME FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SHADY FORMATION •••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••• 
WEISNER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PREC.AMeRlAN 

377ROME 
377SHDY 
377WSNR 

PR~LAMBRlAN ERATHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 

APPE:NDlX ~ F- o~ 

• 

• 



HAWAII 

CENOZOIC 

C.ORALLINE RUBBLE OEPOSil'S ••••••••••••••••••••••••••••••••••••••••••••• lOOCLRB 
CENOZOIC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 
LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOLMSN 
VOLCANIC ROCK ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOVltC 

QUATERNARY 

KAU VOLCANI{.. SERlES,UNOIFFERENTIAl'EO •••••••••••••••••••••••••••••••••• llOKAU 
PUNA VOLCANIC SERIES,UNOlFFERENTIATEO ••••••••••••••••••••••••••••••••• llOPUNA 
QuATERNARY SY~TEP'. ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOCENE 

ARllFICIAl fiLl••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllAFCF 
ALLUVIUM ANU LANC6 Ll DE OEPOS ll S ,UNCON SOL IDA TEO •• • •• •• • • •• • •• • •• • • • • • • • lllAl YO 
HOLOCENE AllUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
ALLUVIAL ANU LANO~LIOE: Df:POSITS,UNCONSOLIOATEO •••••••••••••••••••••••• lllAVLD 
BEACH UEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllBECH 
DUNE SAND,CALCAREOUS,UNC.ONSOL10ATEO ••••••••••••••••••••••••••••••••••• lllDUNC 
DUNE SANO,NONCALCARE.GUS,UNC.ONSOLIOATED •••••••••••••••••••••••••••••••• lllDUNN 
HOLOCENE SfklES••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLC.N 
HUALALAI VOLCANIC SERIES,HlSTORIC VOLCANIC. ROCKS•••••••••••••••••••••• lllHULLH 
HISTORIC. VOLC.~.Nlt ROCKS (LAVA FLOWS OF 17~0?)••••••••••••••••••••••••• lllHY75 
KAU YOLC.AN1L StklES,HlSTORIC. VOLCANIC ROCKS••••••••••••••••••••••••••• lllKUAV 
LAKE DEPOSil.,UNC.ONSULIDAlfO CALCAREOUS SAND •••• • ••• •. ••••••••• •••• •• •• lllLKUC 
LAUPAHOEHOE VOLCANIC SERIEStlAVA FLOWS ~NO CINDER OF UPPER MEMBER. •• •• llllPHHU 
PUNA VOLCANiC SERltS,t-HSlORIC CINDER C.ONfS •• •••••••••••••••••••••••• •• lllPNCCti 
PUNA VOLCANIC SERlES,HISlORit liTTORAl CONES•••••••••••••••••••••••••• lllPNLCH 
PUNA VOLCANIC SERIES,t11STOR1C LAVA FLOWS •••••••••••••••••••••••••••••• lllPNLFH 
UNCONSOLIOAlEO t.ALCAREOUS uLtNE SAND••••••••••••••••••••••••••••••••••• lllUCCO 

PLEISTUC.~Nl 

ALLUVlUM,OLOER •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112ALVM 
AINONI VOLLAI'Iil.CS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112ANON 
ALLUVIUM ANO LANDSLIO DEPOSITS,CONSOLIDAlEO ••••••••••••••••••••••••••• 112AVLD 
BLACK POINl BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••• 112BCKP 
BIG FALLS PICRlliC BASALTS, HANA VOLCANIC SERIES•••••••••••••••••••••• 112BGFL 
CALCAREOUS MARINE DEPOSITS CllM.ESlONE),CONSOLIDATEO ••••••••••••••••••• 112CCCM 
CALCAREOUS l!E.POSITS CLlMESlONE),toNSOLlOATED •••••••••••••••••••••••••• 112COCC 
MARINE OEPOSIT~ (LlMESTONE),CONStl..IOAlEO •••••••••••••••••••••••••••••• ll2CODM 
CASTLE VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112CSTL 
OIA"ONU htAu TUFF••••••••••••••••••••••••••••••••••••••••••••••••••••• 112DHHD 
DUNE SAND ,c t.LC,.REOUS tCONSOL I OA lEO. • • •• • •• •• • •. • • •. • • • • •. • • ••• • • •. • • •.. 1120UNC 
fLUVIAL,Pf=RlGLACIAL,AND GLACIAL CONGLOMERATES ••••••••••••••••••••••••• 112FVPG 
HANA VOLLANlC ~tRltS,UNUlFfikENTIATEU ••••••••••••••••••••••••••••••••• 112HANA 
HAWl VOLCANIC SERIES,UNOIFFERENTIATEO ••••••••••••••••••••••••••••••••• 112HAWI 
HAIKU VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112HIKU 
HI L INA VUlt AN 1(. SE Rl fS, LAVA fLOW!> •• • ••• • ••••• • •. • • • • • •. • • • • •• • ••• • • • • • 112HllN 
HAMAKUA VOLCANlt SERIES,ClNOER C.OHES •••••••••••••••••••••••••••••••••• ll2HKCC 
HAMAKUA VOLCANIC SERIES,LAVA FLOWS•••••••••••••••••••••••••••••••••••• 112HKLF 
HUALALAI VOLCANiC StRIES,PREHISTORlC ASH AND CINDE:R DEPOSITS •••••••••• 112HLAC 
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HUALALAI VOLCP.NJC SfRIES,PRE~ISTORJC CINDER CONES••••••••• •••• •••••• •• ll2HLCC 
HUALALAI VuLCANIC SERIES,PREHISTORIC LAVA FLOWS••••••••• •• •• •••••• •• •• 112HLLF 
HAMAKUA VOLCANIC. SERl[:S,UNUlFFtRENTIATEO •••••••••••••••••••••••••••••• 112HMKU 
HANA VOLC.AI~. lt. !i.ERlE:S,ClN:.JER CONES••••••••••••••••••• •••••••••••••••••• 112HNCC 
HANA VOLCANIC. SE~lES,OlKE C.OMPARlMENTS •••••••••••••••••••••••••••••••• 112HNDC 
HANA VOLCANIC SERIEStflREfOONTAlN DEPOSITS OF ASH AND PUMICE•••••••••• 112HNFF 
HANA VOLCANIC. ~ERIES,IN KIPAHULU VALLEY•••••••••.•••••••••••••••••••••• 112HNKV 
HANA VOLCANIC SERIE~tlAVA FLOW~tUNDIFFERENTIATE.O •••••••••••••••••••••• 112HNLF 
HONOLULU VOLCANIC SERIES, UNOlffERtNTIATEO •••••••••••••••••••••••••••• 112HNlL 
HANAWI SASAl.liC. A~Dt.SITE,HANA VOLCANIC SERIES••••••••••••••••••••••••• 112HNW1 
HUALALAI VOLCANI'C SERIE~tPREHJSTCRlC VOLC.ANIC ROCKSrUNDIFFERENTIATEO •• 112HUll 
HAWl VOLCANIC. St:RIES,CINOER CONES••••••••••••••••••••••••••••••••••• •• 112t1WCt 
HAWl VOLCANIC. SfRlE~tUl~E COMPARTMENTS •••••••••••••••••••••••••••••••• 112HWOC 
hAWl VOLlANIC StRI~StlAVA FLOWS••••••••••••••••••••••••••••••••••••••• 112HWLF 
HAWAilLOA ~GLCANIC~••••••••••••••••••••••••••••••••••••••••••••••••••• ll2H~LO 
~AAU VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112KAAU 
KEANAE SASALTtHANA VOLCANIC SERIES.••••••••••••••••••••••••••••••••••• 112KENE 
KAhUKU VULCANH:. ScklfSt CINDER Cet-4ES. ••••••• • ••••••••••••••• •• •••••• •• 112KHC.C 
KAHUKU VOLt.ilNlC SERIES, LITTORAL CONES•••••••••••••••••••••••••••••••• 112Kf1LC 
KAHUKU VOLl.J\NlL SERlt:Sr LAVA FLOWS•••••••••••••••••••••••••••••••••••• 112KHLF 
KAtiUKU VOLCANIC SERI ESt UNOIFFERENl I A TEO. •••. • •• • • •• •. ••••. • ••. ••• • •• •• 112KHUK 
KIEKl~ VOlCANIC ~ERIES,UNDlffE:RENTIATEO ••••••••••••••••••••••••••••••• 112KIKI 
KOKO VOLCANll.!>tf' lk.EF_OUNlAIN OEt>OSITS •••• •••• •••• • ••••••••••• •••••• •• •• 112KKFF 
KlEklE VOLCANIC SERIES,LAVA FlOWS••••••••••••••••••••••••••••••••••••• 112KKLF 
KlEKlt VOLCANH .. SERIES, TUFFACEOUS DEPOSITS•••••••••••••••••••••••••• •• 112KKTF 
KULA VOLCANI( ~tRIES,ClNDcR CONtS•••••••••••••••••••••••••••••••••••'•• 112KLCC 
KULA VOLCANIC SERES,LIKf: C.OMPARTMENTS ••••••••••••••••••••••••••••••••• 112KLDC 
KALIHl VOLCANI~S•••••••••••••••••••••••••••••••••••••••••••••••••••••• 112KLIH 
KULA VOLtANlC SERlEStlAVA FLC~~••••••••••••••••••••••••••~•••••••••••• 112KllF 
~ALAUPAPA BASALT (LAVA FLOWS)••••••••••••••••••••••••••••••••••••••~•• 112KlPP 
KULA VOLC.ANlt SERIES,TUFF DEPOSITS •••••••••••••••••••••••••••••••••••• 112KLTF 
KAMANAlKl BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••• 112KMNK 
KAlMlJKl BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2KMUK 
KANEONE VOL~ANlCS••••••••••••••••••••••••••••••••••••••••••••••••••••• 112KNOH 
KOLOA VOL~ANlC SERlES,ASH AND TUFFACEOUS SOIL BEDS •••••••••••••••••••• 112KOAT 
KOLOA VOLCANI& ~ERIES,CINOER CONES•••••••••••••••••••••••••••••••••••• 112KOCC 
KOKO VOLCANltS,UNUIFFERlNTIATEO ••••••••••••••••••••••••••••••••••••••• ll2KOKO 
KOLOA VOLCANIC SERIES,LAVA FLOwS•••••••••••••••••••••••••••••••••••••• 112KOLF 
KOLOA VOLCANlt SERIESrUNOiffERENTIATEO •••••••••••••••••••••••••••••••• 112KOLO 
KOLOA VOLtANlt. SERitS,lUff CONE Al KILAUEA BAY•••••••••••••••••••••• •• 112KOTC 
KAPAULA BA!,ALllC .6.NDESITf,HANA VOLCANIC SERIES•••••••••••••••••••••••• 112KPUL 
KAU VOLCAN!t SlRlES,PREHlSTORlC CINDER CONES•••••••••••••••••••••••••• 112KUCC 
KUHIWA BA~Allll ANDE~llEtHANA VOLCANIC SERIES••••••••••••••••••••••••• 112KUHW 
KULA VOLCANIC SERIES,UNDIFFfRENllATEO ••••••••••••••••••••••••••••••••• 112KULA 
kAU VOLCANIC SEKlES,PREHISTORIC LITTORAL CONES•••••••••••••••••••••••• 112KULC 
KAU VOLCANlC. SERIES,PREHISTORJC LAVA FLUWS•••••••••••••••••••••••••••• 112KULF 
KAUPU MUD flOw •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112KUPO 
LAGOON DEPU~ITS Uf MANA PLAIN••••••••••••••••••••••••••••••••••••••••• 112LGMP 
LAHAINA VUL(ANlC SERIEStUNDIFFfRENTIATEO •••••••••••••••••••••••••••••• 112LHIN 
LAHAINA VOLlANlC. SERIES, CINDER CONES••••••••••••••••••••••••••••••••• 112LNCC 
LAHAINA vOLf.ANlC SERIES, LAVA fLOWS••••••••••••••••••••••••••••••••••• 112LNLF 
LAUPAHOEHOE VOLCANIC ~EklES,ASH DEPOSITS •••••••••••••••••. ••••••••••••• 112LPAS 
LAUPAhOEHOE VOL(.ANlC SERIES,LOWER MEMBER,CINDER CONES••••••••••••••••• 112LPCC 
LAUPAhOEHOE "OLl.ANl(. SERIES, LOWER MEMBtR UNOIFFERE:t-4TIATEO. •. • • • ••• • • • • 112LPHHL 
LAUPAHOEhOE VOLCNNlt SERlES,LO~lR MEM&ERrLAVA flOWS••••••••••••••••••• 112LPLF 
MOKO MANU VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••••••• 112MKMN 
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MAKAINO BA~Alllt ANuESITE,HANA VOLC.ANIC SERIES •• • •••••••• ••• •• ••••-•• •• 112HKNO 
MAKAPIPI 6A$All"S,HANA VOLCANIC SERIE.S••••••••••••••••••••••••••••••••• 112MKPP 
MOKAPU bASALT••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112MKPU 
MAKAWAO BREtClA••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112MKWO 
MAUNAW I LI V OLCANit S •••••••••• • •• • •. •. • •• •. • •• • • • • • • •• • • ••• • • • • •• • •• • • • 112MN Wl 
MOKOLEA BASALl•••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2MOKL 
MOSSMAN Pl~RITIC BASALl,HANA ~OltANIC ~ERIES•••••••••••••••••••••••••• ll2MSMN 
HAUUMAE VGLCANlCS ••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2MUUM 
NINOLE VOLCANIC SERIES•••••••••••••••••••••••••••••••••••••••••••••••• 112NNOL 
NUUANU VOLCI..NltS •••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2NUUN 
OHIA BASALT,HANA VOLCANIC SERIES •••••••••••••••••••••••••••••••••••••• 1120HIA 
PAHALA ASH•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112PAHL 
PAAKE:A BASALT,t1ANA VOLCANIC. SERIES•••••••••••••••••••••••••••••••••••• 112PAI<.E 
PALl VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112PALI 
PUNChBOLWl VOLCANICS,LAVA FlLWS••••••••••••••••••••••••••••••••••••••• 112P6LF 
PUNCHBOWL VULC.ANICS, TUfF [Jf:POSITS •••••••••••••••••••••••••••••••••••• ll2PBTF 
PUNCHBOWL VOLCANIC~, UNDIFFERENTIATED ••••••••••••••••••••••••••••••••• 112PC8l 
PIINAAU BASALT. HANA VOLCANlt SERIES•••••••••••••••••••••••••••••••••• 112PINU 
POLOLU VOLCANIC.. SERlE!.tCINOtk CONE•••••••••••••••••••••••••••••••••••• 112Pltt 
POLOLU VOLCANIC SERIES,CRATER-FILLING LAVA AND BRECClA•••••••••••••••• 112Pltf 
POLOLU \IOLC.ANil. SERIES,DlKE COMPARTMENT ••••••••••••••••••••••••••••••• 112PLOC 
PALIKEA FORMATION,KOLOA VOl.CANlC SERIES •• ••••••••••••••••••••••••••••• 112PLIK 
POLOLU VOLCANIC SERIES,LAVA FlOWS••••••••••••••••••••••••••••••••••••• 112PLLF 
POLOlU VOLCANIC SERIEStUNDlffERENTlATEO ••••••••••••••••••••••••••••••• 112PLLU 
PLEISTOCENE SERlE~•••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
PUNA VOLCANIC StRIES tPR.EHISlORlC ASH DEPOSITS •••• •• ••••• •• •••••••••••• 112PNAS 
PUNA VOLCANIC SERIES,PREHISTORIC CINDER LONES••••••••••••••••••••••••• 112PNCC 
PUNA VOLCANIC SERJEStPR~HlSTORIC LITTORAL CONES••••••••••••••••••••••• 112PNLC 
PUNA VOLCANIC SERIES~PREHISTORIC LAVA FLOWS••••••••••••••••••••••••••• 112PNLF 
PUUWALU BASAL.T,HANA VOLCANIC SERIES••••••••••••••••••••••••••••••••••• 112PUWL 
ROCKY HILL VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••••• 112RCKH 
SEDIMENTARY UE~OSITS,UNDIFFERENTIATEO ••••••••••••••••••••••••••••••••• ll2SDMR 
SALT LAKE-MAKALAPA-ALIAHANU TUff DEPOSITS ••••••••••••••••••••••••••••• 112SlMA 
lRAINING SC.t10UL VOL<..ANICS ••••••••••••••••••••••••••••••••••••••••••••• 112TGSC 
TANTALUS-SUGAR LOAF VOLCANIC ROCKS,UNOIFFERENTIATEO. ••• ••• ••• •••••• ••• 112TSGL 
TANTALUS--SUGAR lOAf VOLCANIC ROtKS,FIREfUUNTAIN DEPOSITS •••• • ••••• •• •• ll2TSLF 
TANTAlUS-SUGAR lOAF VOLCANIC ROCKS 9 LAVA FLOWS••••••••••••••••••••••••• 112TSLL 
UlUPAU TUff••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112ULUP 
WAIAAKA BASALTIC ANOESITE,HANA VOLCANIC ~ERIES•••••••••••••••••••••••• 112WAIK 
WAAWAA VOLtANlCS ••••••••••••••••••••• .- •••••••••••••••••••••••••••••••• 112WAWA 
WAIOKAMILU HASALT,HANA VOLCANIC SERIES•••••••••••••••••••••••••••••••• 112WKML 
WAlLUANUI 8ASALltHANA VOLCANIC SERIES••••••••••••••••••••••••••••••••• 112WLUN 

Tt:RTIARY 

KAILUA VOLCANIC SERIES,UNOifFE.RENTlATfD. ••••••••• ••••••••••••••••••• •• 120KllU 
KOOLAU VOLCANIC SERIES, bRECCIA ••••••• ••• •••• ••••• •••• ••••••••• •••• •• •• 120KLBC 
KOOLAU VOLCANIC SERIES,OIKE COMPLEX •• •••. ••. ••• •• ••. •••• •••. •• ••• ••• •• 120KLOK 
KOOLAU VOLCANIC SERIES,LAVA FLOWS••••••••••••••••••••••••••••••••••••• 120KLLF 
KOOLAU VOLCANIC SERlES,TUFF ••••••••••••••••••••••••••••••••••••••••••• 120KLTF 
KANAPOU VOLCANIC. SERIES,UNDIFFERENTIATEO •••••••••••••••••••••••••••••• 120KNPU 
KOOLAU VOLCANI(. SERIES, UNOIFFERENTIATEO. •••. ••• •• ••. • ••• •• ••••• ••• •• • • 120KOLU 
KANAPOU VOLCANIC SERIES,CALDERA-FILLING VOLCANICS ••••••••••••••••••••• 120KPCF 
KANAPOU VOLLANIC. SERIES,EXTRA-CALDERA ~OltANICS ••••••••••••••••••••••• 120KPEC 
KAILUA VOLCANIL SERIES,OlKt COMPLEX••••••••••••••••••••••••••••••••••• 12CKUOK 
KAILUA VOLCANIC SERIEStlAVA fLOWS••••••••••••••••••••••••••••••••••••• 120KULF 
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TERTIARY ~Y~TtM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 
WAIANAE VOLCANIC SERJcS,UNlJlFfE:RENTIATEO •••••••••••••••••••••••••••••• 120Wl~E 
WAIANAE VOLCANIC SERlES,aRECCIA ••••••••••••••••••••••••••••••••••••••• 120WNSC 
WAIANAE VUlCANl~ SERIE~tDIKE COMPLEX•••••••••••••••••••••••••••••••••• 120WNDK 
WAIANAE VOLLANlt SERIES,L~A FLOWS •••••••••••••••••••••••••••••••••••• 120WNLF 
WAIANAE VOLCANIC SERI~S,PYROCLASTIC DEPOSITS •••••••••••••••••••••••••• 120WNPY 

PllOCENI: 

EAST MOlOKAl VOLCANIC St:RlES,lOWER MEMBER,ClNDER CONES •••• •••••••• •• •• 121EMCC.L 
EA~l MOLOKAl VOLCANIC SERIES,UPPER MEMSER,CINOER C.ONES•••••••••••••••• 121EMCCU 
EAST MDLOKAI VOLCANIC SERIES,CALOERA COMPLEX•••••••••••••••••••••••••• lZlEMCO 
EASl MOLOkAl VOLCANIC SERIES,OlkE COMPARTMENT ••••••••••••••••••••• ~••• 121EMDC 
EAST HOLOKAI VOLCANIC SERIES,UPPER MEMBER,OOMES ••••••••••••••••••••••• 121EMOMU 
EASl MOLOKAI VULC.ANIC SERIES,LOWER MEII'iBEM:tLAVA flOWS•••••••••••••••••• lZlEMLFL 
EAST HOL.OI\Al VOLCANIC SEkiE:.~,UPPER HEM8ER 1 LAVA FLOWS•••••••••••••••••• lZlEMLFU 
EAST HOLOKAl VOLCANIC SERlES,UNDlFF~RENTIATED ••••••••••••••••••••••••• 121EMLK 
HONOLUA VOLCANIC. SERIES,CINOER C~ES AND LAVA DOMES ••••••••••••••••••• 121HLCL 
HONOLUA VOLCANIC SE::RlES,OlKt COHPARl'MENTS ••• • •••. ••• •••••• •••• •••• •••• 121HLDC 
HONOLUA VOLCANIC SERIES,LAVA FLOWS•••••••••••••••••••••••••••••••••••• 121Hllf 
HONOMANU VOLCANIC SE:KlES,UlKE tOMPARlHENTS •••••••••••••••••••••••••••• lZlHMOC. 
HOf\lOMANU VlJLCANIC !>ERIES,flKtFGUNTAlN Af'iD CONE DEPOSITS ••••••••••••••• lZlHMFC 
HO~OMANU VOLCANIC SERlES,LAVA flOWS••••••••••••••••••••••••••••••••••• 121HMlf 
HONOLUA VOLCANIC SERIES,UNDlFFtRENTIAlED ••••• ~ •••••••••••••••••••••••• 121HNLU 
HONOMANU VOLCANIC SERl~S,UNOlFFERENTlATEO ••••••••••••••••••••••••••••• lZlHNHN 
HAUPU FORMAllU'hWAl:M[A CANYON VOLCANIC SERIES,CRATER-flLLING lAVA ••••• lZlHUPU 
LANAI VOLC.Ai;llC Stkl ES, UNOIFF£:RENTIATEO ••• ••. ••• • • ••. • •• •. •. •. • •• • ••••• lZllANI 
LANAI VOLCi\>NIL SfRilStDIKE CCMPARTMENlS •••••••• •. ••. •••• •••••••••• •• •• 121LNOC 
LANAI VOLCANIC SERIES,LAVA FLOWS •••••••••••••••••••••••••••••••••••••• 121LNLF 
MOKUUNE MEMbER Of fl'tAKAwELI "fORMATlUN,bRECCIA AND CONGLOMERATE ••••• •• •• lllMKUN 
MAKAWELI FORMAllON,WAIMEA CANtt:N VOLCANIC SERIES.LAVA flOWS ••••• •• • ••• 121MKWL 
NAP ALl t-ORMAT IOI'hOIKE COMPARTMENTS t WAIMEA CANYON VOLCANIC SERI E$ ••• • •. 121NPDC 
NAPALI FORMATluN,WAlME:A C.ANYGN VOLCANIC SERIES•••••••••••••••••••••••• 121NPll 
OLOKELE fORMATION, WAIMEA CANYON VOLCANIC SERIES•••••••••••••••••••••• lZlOLKl 
PLIOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 
PANlAU VOLCANIC SERlES,DIKE. C.OMPARTMENTS •••••••••••••••••••••••••••••• 121PNDC. 
PAN IAU VOLCANI(, SER. I ES ,UNDIFF ERE NTI ATEO. • • • •. • •• • •• • ••• • • • • • ••••• •.... 121PN IU 
PANIAU VOLC.ANlt SERli::StlAVA fLOWS••••••••••••••••••••••••••••••••••••• lZlPNLF 
WAilUKu VOLlA.NJC S.ERIES,CINOER CONES•••••••••••••••••••••••••••••••••• 121WKCC 
WAILUKU VOLCANIC SERIES,OIKE COMPARTMENT (NOT PARl Of OlKE COMPLEX) ••• 121WKCD 
WAILUKU V~LLANIL SERlES,OI~E COMPLEX •••••••••••••••••••••••••••••••••• lZlWKOK 
WAILUKU VOLCANIC SERIES,FlREfOUNTAIN DEPOSITS OF lUff••••••••••••••••• 121WKFF 
WAILUKU VOLLANlt S~RlES,LAVA FLOWS•••••••••••••••••••••••••••••••••••• lZlWKLF 
WAILUKU VOLCANIC S~RIES,LAVA tG~ES•••••••••••••••••••••••••••••••••••• 121WklV 
WAILUKU VOLCANIC SERIES.Pll C.R.AlER DEPOSllS,BRECCIA AND CONGLOMERAlE •• 121WKPC 
WAILUKO VULLANIL SEkiES,UNDIFFERENTIATEO •••••••••••••••••••••••••••••• l21WLUK 
wEST MOLDKAl ~OLCANIC SERIES,6ASALT Ci~D~R CONES•••••••••••••••••••••• 121WMCC 
WAIMEA CANYON VOLCANIC SERlES,UNOIFFERENll.ATED •••••••••••••••••••••••• 121WMC~ 
WI::.Sl MOLOKAl VOLCANIC SEklt:!),OlKE C.OMPARl"MENT ••••••••••••••••••••••••• lZlWMDC 
WEST MOLOKAI VOLCANIC SERlfS,BASALl LAVA FLOWS••••••••••••~••••••••••• 121WMlf 
WEST MOLOKAI VOl.CANlC SERIES,UNUlFFE:RENllATEO ••••••••••••••••••••••••• lZlWHLK 
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IDAHO 

CENOZOIC 

CENOZOIC ERAlHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNlC 

QUATERNARY 

QUATERNARY ALLUVIUM••••••••••••••••••••••••••••••••••••••••••••••••••• llOALVM 
QUATERNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 
SEDIMENTS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOSDMS 
TRAVERTINE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOTRVN 
VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOVLCC 

HOLOCENE 

HOLOC~NE AlLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVH 
HOLOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHlCN 
SNAKE RIVER GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• lllSKRV 
TERRACE GRA~tL,VOUNGER •••••••••••••••••••••••••••••••••••••••••••••••• lllT~RCY 
TKAVERTINE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllTRVN 

PLEISTOCENE 

ALLUVIUM•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112AlVM 
AMERICAN FALLS LAKE BEDS•••••••••••••••••••••••••••••••••••••••••••••• 112AMCF 
BLACK. MESA GRAVEL Of IDAHO GROUP•••••••••••••••••••••••••••••••••••••• ll2BCKM 
BIG HOLE BASALT OF SNAKE. RIVER GROUP••••••• ••••• • ••• ••·• ••• ••••••••••. • 112BGHL 
BURLEY LAKf bEDS•••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2BRLY 
BRUNEAU FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 112BRUN 
BANCROfT SPRINGS BASALT OF SNAKE RIVER GROUP•••••••••••••••••••••••••• 112BSPG 
CEDAR BUllE BAS.ALT' •• ••. ••••• ••. • ••• •• ••• •••• •••• •••••••••• ••• •• •• ••• •• ll2CORB 
CROWSNEST GRAVEL Of SNAKE RIVER GROUP••••••••••••••••••••••••••••••••• 112CRSS 
FALLS RIV~K BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••• 112FLRV 
GLENNS FERRY FORMATION OF IDAHO GROUP••••••••••••••••••••••••••••••••• 112GLFR 
GERRIT 6ASALT••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .112GRRT 
HUCKLEBERRY RIUGE TUff•••••••••••••••••••••••••••••••••••••••••••••••• 112HKBR 
IDAHO GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112IOHO 
LITTLE CREEK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 112LLCK 
LAVA CREEK lUff••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112LVtK 
MALAD MEMBER OF ThOUSAND SPRINGS BASALT••••••••••••••••••••••••••••••• 112MALD 
MICHAUD GRAVEL••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••• 112MCHO 
MCKINNEY BA~All OF SNAKE RIVER bROUP•••••••••••••••••••••••••••••••••• 112MCKN 
MADISON BASALT Of SNAKE RIVER GROUP••••••••••••••••••••••••••••••••••• ll2MOSN 
MENAN TUFF•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112MENN 
MELON GRAV~L OF SNA~E RIVEK GROUP••••••••••••••••••••••••••••••••••••• 112M~ON 
MESA FALLS TUFF ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112MFLS 
MINIDOKA BASALT•••••••••••••••~••••••••••••••••••••••••••••••••••••••• ll2HNOK 
OUTWASH••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 11201SH 
PLEISTOCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
PLATE:AU RHYOLITE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLTU 
PALOUSE fURHATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLUS 
RAfT FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112RAFT 
~UGAR BOWL GRAVEL Of SNAKE RIVER GROUP•••••••••••••••••••••••••••••••• 112SGBL 
SUNBEAM FOR~ATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 112SNBM 
SAND SPRINGS UA~ALT OF SNAKE RIVER GROUP•••••••••••••••••••••••••••••• 112SSPG 
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TERRACE bRAvEL,OLOER •••••••••••••••••••••••••••••••••••••••••••••••••• 112TRRtO 
TRAVERTIN~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TRVN 
ThOUSAND SPKINGS BASALT Of SNAKE RIVER GROUP•••••••••••••••••••••••••• 112TSPG 
lUANA GRAVEL Of IOA~O GKOUP••••••••••••••••••••••••••••••••••••••••••• 112TUAN 
WENDELL GRAUE BASALl. OF SNAKE RIVER GROUP••••••••••••••••••••••••••••• 112WDGD 
YELLOWSTONE GROUP•••••••••••••••••••••••••••••••••••~••••••••••••••••• 112YLSN 

TERTIARY 

SEUIMENT~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120SDMS 
TERTIARY ~Y~TEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 
VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120VLCC 

PLIO(. ENE 

BANBURY ~ORMATION BASALT 0~ lDAhU GROUP••••••••••••••••••••••••••••••• 
LUUGAR POINT WELDED lUFF•••••••••••••••••••••••••••••••••••••••••••••• 
CHALK hiLlS fORMATION Of IUAHO GROUP•••••••••••••••••••••••••••••••••• 
OONKEY fANGLOMERATE••••••••••••••••••••••••••••••••••••••••••••••••••• 
EAGLE ROC.K l"Uf:F. •. •. •• •• • •••••••••• • • • ••• •• • • •• • • •• • • ••• •. • • •. • ••••••• 
NAGtRMAN LAKE eEOS •• •••••••••••••••••••••••••••••••••••••••••••••••••• 
lUAVAOE VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MASSACRE Vul(.ANIC.S •••••••••••••••••••••••••••••••••••••••••••••••••••• 
NEEL~Y FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
POISON C.RE:Et<. FORHAllON OF ILAHO GROUP••••••••••••••••••••••••••••••••• 
PLIOCENE SERlE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PAYETTE ~OkMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ROCKLAND VALlEY bASALT•••••••••••••••••••••••••••••••••••••••••••••••• 
SALl LAKt FURMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••• 
STARLIGHT fOkMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••• 
WALCOTT lU~f•••••••••••••••••••••••••••••••~•••••••••••••••••••••••••• 

MIOCENE 

121BN6R 
121CGRP 
121CLKh 
121DMKY 
121EGRK 
121HGkM 
121IDVU 
121MSCR 
12lNElV 
121PCRK 
121PLC,.. 
121PYTI 
121RCKV 
121Slll\ 
121SRL(; 
121WLCT 

COLUMBIA RlVER GROUP•••••••••••••••••••••••••••••••••••••••••••••••••• 122CBRV 
CHALLIS VULLANlCS ••••••••••••••••••••••••••••••••••••••••••••••••••••• 122CLLS 
bEkME:t( TUH;;ACElhJS ME:MSER OF (HALL! S VOlCANICS •• • • •• • •. •. • • • •• •. • • •• • •. 122GRMR 
LATAH FURMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122LATH 
MIOC.f:NE SfRlES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MOCN 
OWYhEE BASALT••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1220WYH 
SUl.COR l..REEK f-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••• l22SCCK 
YANKEE FOkK RHYCLITE MEMBER Of C.HALLIS VOLCANitS •••• •••••• •••• ••••• • •• 122YKFK 

OLIGOLENE 

OL!GUC.ENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 1230LGC 

EOCtNE 

I::OCE.:NE St:.Rlt:S••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCN 
riASATCtt FOR*"ATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 124WSTC. 

PALEOCEf'4E 

PALEOCENE ~EkiES •••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 
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MESOZOIC 

MESOZOIC ERATHEH•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

CRETACEOUS 

BAYVIEW GRANODIORITE •••••••••••••••••••••••••••••••••••••••••••••••••• 2106VVW 
CRETACEOUS SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 
GRANITE CREEK GRANODIORITE •••••••••••••••••••••••••••••••••••••••••••• ZlOGRCK 
GRANITIC ROCKS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 210GRNC 
PACKSAODLt: KUUNfA!N GRANODIORITE •••••••••••••••••••••••••••••••••••••• 210PCKM 
TYGEE SANOSlONE OF GANNETT GROUP•••••••••••••••••••••••••••••••••••••• 210TYGE 

UPPER CRETACEOUS 

UPPER CRETACEOUS SERIES ••••••••••••••••••••••••••••••••••••••••••••••• ZllCRCSU 
FRONTIER SANOSTONE•••••••••••••••••••••••••••••••••••••••••••••••••••• ZllfRNR 
IDAHO BATMOlllH ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 21110AH 
WAYAN FORMAliOi'4 ••••• ••. •••••••·• •••. •• ••• ••••••••• ••• •••••••••••••• • ••• ZllWAYN 

LOWER CRETACEOUS 

ASPEN SHALE. ••• •. • • • • ••. • • •• •. • • • ••. • • •. • • • • • • • •· • • • • • • •. •. • • •. • • • • • • • •. 2l7AS PN 
BEC.HLER FORMA liON OF GANNETT GROUP. • • ••• • •• • • • • • • ••. • •. • • • •. • • • •• •. • • • 217BC LR 
BEAR RIVER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 217BRRV 
LOWER CRETACEOUS SERIES••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 
DRANEY LIMESTONE Of GANNETT GROUP••••••••••••••••••••••••••••••••••••• 2170RNV 
EPHRAIM C()f\fblOMERAlE OF GANNE:ll' GROUP••••••••••••••••••••••••••••••••• 217EPRM 
GANNETT GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217GNNT 
HOMER LIMESTONE MEKBER OF WAYAN fORMATION ••••••••••••••••••••••••••••• 217HOMR 
KOOTENAI FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 217KOlN 
PETERSON LlME:SlONE Of- &ANNETT GROOP••••••••••••••••••••••••••••••••••• 217PRSN 
ltifRMOPOLlS ShAlt••••••••••••••••••••••••••••••••••••••••••••••••••••• 217TMPL 

.JURASSIC 

.JURAS$1C S.YSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSC 

UPPER JURASSIC 

UPPER JURASSIC SERI~S••••••••••••••••••••••••••••••••••••••••••••••••• 221JRSCU 
LEEDS tRE:Ek MEMBER OF TWIN CkEEK LIMESTONE •••••••••••••••••••••••••••• 221LDCK 
MORRISON fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 221MRRS 
PREUSS SANDSTONE OR REDBEDS ••••••••••••••••••••••••••••••••••••••••••• 221PRSS 
STUMP SANOSlUNE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 221STMP 
TWIN CREEK llHtSTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 221TCRK 
WOLVERINE LANYON LIMESTONE HE:MBER Of PREUSS SANDSTONE••••••••••••••••• 221WLVC 
WATTON CANYON MEMBER OF TWIN Ck'EEK Ll11ESTONE. •• •• •• •• ••. •• •. •• •• •• •• •• 221WNCN 

MIDDLE ~URA SSIC 

BOUNDARY KlUGe MEMBER OF TWlN CRE:EK LIMESTONE ••••••••••••••••••••••••• 22480RG 
~liS GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 224ELLS 
GIRAFFE CRtEK MEMB~R Of TWIN CREEK LIMESTONE •••••••••••••••••••••••••• 224GFCK 
MIDDLE ~URASSIC SERIES•••••••••••••••••••••••••••••••••••••••••••••••• 224JRSCM 
RICH MEMBER Of TWIN CREEK LIMESTONE••••••••••••••••••••••••••••••••••• 224RICH 
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SllDERUCK HFMBfR OF TWIN CREEK LIMESTONE •••••••••••••••••••••••••••••• 224SOCK 

LOWER JURAS~lC 

LOWER ~URASSIC ~ERIES••••••••••••••••••••••••••••••••••••••••••••••••• 227JRSCL 
NUGGET ~ANOSTONE.. •••••••••••••••••••••••••••••••••••••••••••••••••••••• 227NGG1 

TRIASSIC 

HIGHAM GRIT••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230HGHM 
LANES lONGlll: OF ANKAREH FORMATION •• •• ••• ••• ••••. •••••• •••• •••••••••• •• 230LNES 
TRIASSIC. SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230TRSC 

UPPER TRIASSIC 

ANKAKEH FORHAlluN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 231ANK.R 
OE:AOMAN llf'!f.STCNE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 2310DMN 
LUCILE SLATE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 23llUll 
SEVEN DEVILS VDLCANICS •••••••••••••••••••••••••••••••••••••••••••••••• 231SVOV 
UPPER TRIASSIC ~ERIE~••••••••••••••••••••••••••••••••••••••••••••••••• 231TRSCU 
WOCO ShALE lONGUE OF ANK.AREH FORMA liON •• •••. • •• • • ••. • • •. • •• • • •. •. • •• • • 231WOOO 

MllJDLE TRlA~SJC 

MIUULE lRIA~SIC SERIES•••••••••••••••••••••••••••••••••••••••••••••••• 234TRSCM 

LOwi::R TRI.ASSIL 

OINWOODY fDRMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 237DNOY 
fORT HAll fl•RMATION Of THAYNE:S GROUP. ••• ••••••••. •••••••••••• ••••••• •• 237FRHL 
PORTNEUF ll~ESlUNE MEMBER OF THAYNES GROUP•••••••••••••••••••••••••••• 237PRNF 
R05 S FORK l HH:510NE: OF lH AYN I::S GROUP •• • ••• • •• •. • • •• • • • •. • • ••••• • • •••• • 2 3 7RF RK 
liMOlHY S~NOSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 237TMTY 
LOWER TRIASSIC SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 237TRSCL 
THAYNES LlMt:STONE FORMATION OR GROUP••••••••••••••••••••••••••••••~••• 237TYNS 
W00l)SJDE HJRMAliON OR SlllSlONE ••••••••••••••••••••••••••••••••••••••• 237WDSO 

PAltOZOlC 

BERG CREEK .r.MPHlbOLI TE Of Rl GGINS GROUP. • •• •• •• • •••••••• • •• •. • ••• • •• • • 3008GCK 
CLASTIC ROCKS ••••••••••••••••••••••••••••••••.••••••••••••••••••••••••• 300CLSC 
CAR8llNA 1 E F<.G{.K.!> ••••• ••. ••. • •• • •. •• •• • •••• •• •• •. • • •• • •. • •• • •. •. • •. • •• •. 300CR6N 
FIODLE CREE:~ SC.HISI OF RIGGINS GROUP•••••••••••••••••••••••••••••••••• 300FDCK 
Ll~HTNlNG tREEK SCHIST Of RIGGINS GROUP••••••••••••••••••••••••••••••• 300LGtK 
PALEOZOIC ~RAlhEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 
RIGGII\lS GkOUt'••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300RGNS 
RAMEY RIDGE LOMPLEX••••••••••••••••··~··•••••••••••••••••••••••••••••• 300RHRG 
SQUAW CREEK ~CtilSl OF RIGGINS GRllUP••••••••••••••••••••••••••••••••••• 300SQCK 

PERMIAN 

FRA.N~ON MEMbER OR TONGUE Of PARK CITY FORMATION. ••••••••••• ••••••••• •• 310FRNS 
GRANDEUR MEMBER OR TONGUE Of PARK CITY FORMATION •••••••••••••••••••••• 310GROR 
1'4EAUt: PEAK PHO~PHAllC SHALE MEMBER OR TONGUE OF PtilSPHORIA FORMATION •• 310MOPK 
PARK CITY FURMATION••••••••••••••••••••••••••••••••••••••••••••••••••• 310PRKC 
PERMIAN SYSl"EM. ••••. ••• ••••••••. ••. •• ••• •••• •••• • ••••••••• ••• •••. ••• •• 310PRMN 
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PHOSPHORIA fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 310PSPR 
REX CHERT MEMBER OF PHOSPhORIA FORMAT ION. •• •• ••. ••• •••• • •• •• ••. •• ••••• 310REX 
RETORT PHOSPHATIC. SHALE MEMBER OR TONGUE OF PHOSPHORIA FORMATION •••••• 310RTRT 
SHEDHORN SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 310SDRN 
WOOD RIVER fORMATION ••••••••••••••••••••••••••••••••••••••••••••• ~ •••• 310WDRV 
WELLS fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310WllS 

UPPER PERMIAN 

UPPER PERMIAN SERJES•••••••••••••••••••••••••••••••••••••••••••••••••• 311PRMNU 

LOWER PERMIAN 

OQUIRRH GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3170QRR 
LOWER PERMIAN SERIES •••••••••••••••••••••••••••••••••••••••••••••••••• 317PRMNl 

PENNSYLVANIAN 

AMSOtN fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 320AKSD 
PENNSYLVANiAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 
t;,aUADRANl SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 320QORN 

UPPER PENNSYLVANIAN 

UPPER PENNSYLVANIAN SERIES•••••••••••••••••••••••••••••••••••••••••••• 321PSLVU 

MIUOLE PENNSYLVANIAN 

MIUOLE PENNSYLVANIAN SERIES••••••••••••••••••••••••••••••••••••••••••• 324PSLVM 

LOWER PENNSYLVANIAN 

LOWER PENNSYLVANIAN SERIES•••••••••••••••••••••••••••••••••••••••••••• 327PSLVL 

MISSISSIPPIAN 

BRAZER LIMESTONE OR OOLOMlTE •••••••••••••••••••••••••••••••••••••••••• 330BRZR 
UEEP CREEK FORMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••• 330DPCK 
MILLIGEN FORMATION ..................................................... 330MLGN 
MISSISSIPPIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 

UPPEk MISSISSIPPIAN 

CHESTERFIElD RANGE GROUP•••••••••••••••••••••••••••••••••••••••••••••• 331C.FRG 
GREAT BLUE LIMESTONE OR FOR~ATION ••••••••••••••••••••••••••••••••••••• 331GRBL 
LITTLE FLAT FORMATION OF CHESTERFIELD RANGE GROUP •• ••••• •• ••• •. •• ••. •• 331LLFL 
MADISON GROUP (UPPER AND LOWEK MISSISSIPPIAN •••••••••••••••••••••••••• 331MOSN 
MONROE CANYON LIME~TONE OF CHESlERFIELD RANGE GROUP. • ••••• ••••• ••• •• •• 331MNRC 
MISSION CANYON LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••• 33lMSNl:.. 
MISSISSIPPIAN, UPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 331MSSPU 
WHITE KNOB L.IMESTU~E •••••••••••••••••••••••••••••••••••••••••••••••••• 331WKNB 

LOWER MISSISSIPPIAN 

LOUGEPOLE L.1Mf::S"f0l4[ OF MAUlSON GROUP. ••• ••••• •••• ••• •••••• •••••••• ••. • 337LDGP 
MI~SISSIPPIAN, lOWER•••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPL 
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DEVONIAN 

OEVONIAt-. .SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 

UPPER D~VONJAN 

OARBY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341DRBY 
DE~ONIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341DVNNU 
GRANO VlEW OOLOMlll ••••••••••••••••••••••••••••••••••••••••••••••••••• 341GROV 
THREE FORKS SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 341TRfK 

MIDDLE DE'vONIAN 

oEVONlAN, MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 344DVNNM 
JEFFERSON fORI"lATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 344JFFR 

LOWER DEVONIAN 

uEvONIAN, LuWt:R ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 347DVNNL 

SILURIAN 

SILURIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 
TRIAL Cttt:EK fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 350TLCK 

Uf'PER SILURIAN 

SILURIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 351SLRNU 

MIDDLE SILURIAN 

~lLURlANt MIDDLE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 354SLRNM 

LOWER SILURIAN 

SILURIAN, LOW~R••••••••••••••••••••••••••••••••••••••••••••••••••••••• 357SLRNL 

URDOVICIAN 

ORDOVICIAN SVSlEM ••• •••••••. ••• •••• •• •••••••••••• ••• ••••••••••.•••• •••• 3600DVC 

UPPER OROOVJCIAN 

BlbHORN DOLOMllE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 361BGRN 
FISH HAVEN OOLOMlTE. •• • ••••• ~•• •••• ••• ••• •••••••• •••••••••••••••••••• •• 361FSHV 
OR00Vl~IAN 9 UPPER••••••••••••••••••••••••••••••••••••~•~•••••••••••••• 3610DVCU 
SATURDAY MOUNTAIN FURMATION••••••••••••••••••••••••••••••••••••••••••• 361SROM 

MIUDLE OROOVI~IAN 

GARDEN C.llY 
ORUOVICIANt 

FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 364GRDC 
MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3640DVCM 

LUWER OROCV lC IAN 

ORDOVICIAN, LOWtR••••••••••••••••••••••••••••••••••••••••••••••••••••• 36700VCL 
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PHI KAPPA FL~MAllONe•••••••••••••••••••••••••••••••••••••••••••••••••• 367PKPP 
RAMSHORN SLATE••••••••••••••••••••••••••••~••••••••••••••••••••••••••• 367RMSR 

CAMBRIAN 

6AYt10RSE DOlOMITE ...................................................... 3708YRS 
C.AMBRlAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 
GARDEN CREEK PHYLLITE••••••••••••••••••••••••••••••••••••••••••••••••• 370GDCK 

UPPER tAMBRIAN 

CAMbRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CM8RU 
GALLATIN LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 371GLTN 
GROVE CREE~ LIMESTONE MEMBER OF SNOWY RANGE FORMATION ••••••••••••••••• 371GRVK 
NOUNAN LIMESfONEe••••••••••••••••••••••••••••••••••••••••••••••••••••• 371NUNN 
PILGRIM LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 371PLGM 
ST ChARLlS LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 371SCRL 
SNOWY RANGE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 371SNRG 
WORM CRtEK QUARTZilE MEMBER Of STCHARLES LIMESTONE••••••••••••••••••• 371WMtl\ 

MIDDLE CAMBRiAN 

BLOOMINGTON FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 374tilMG 
BRIGHAM QUAR.TZll'E ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3748RGM 
CAMBRIAN, MlWLE ....................................................... 374CMBRM 
FLATHEAD LlMESlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 374FllD 
GOLD CREEK UUARTZITE . ' ••••••••••• •• ••• ••• ••••••••• •• •••••••••••• ••. •• •• 374GDCK 
GROS VENTRE FURMATION••••••••••••••••••••••••••••••••••••••••••••••••• 374GRVR 
LAKEVIEW LIMESlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 374LKVW 
LANGSTON LIHESlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 374LNG~ 
MEAGHER lIMES TONE •••• • • •• • ·• ••• • • • • •• • •••• • • •• •. • • • • • •. • • • • • • • • • • • •••• • 3 74MGHR 
PARK SHALE••••••••••••••••••••••••••••••••••••••••••~••••••••••••••••• 374PARK 
RENNIE SHAl~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 374RNNI 
SPENCE SHALE MEMBER Uf UTE LlHESTONE •••••••••••••••••••••••••••••••••• 374SPNC 
UlE LIMESTONE:: ••• •• •• ••. •• ••••••• •• • •. ••. • •• •. •• • • •• • • •• • •• • • •• • • •••• • • 374UT'E 

LOWER CAMBRIAN 

LOWER CAMBRIAN SERIES•••••••••••••••••••~••••••••••••••••••••••••••••• 377CMBRL 

PRECAMBRIA~ 

ALBION RANGE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••• 400A8RG 
bELT SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400BELT 
SlAtKTAil fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 400BLCK 
bOEHLS BUTTE FORMAT ION OF BELT SERIES. ••. ••. • •• •• •• • • ••• ••. • • • ••• • •••• 400BLSB 
BURKE fORHAllUN OF RAVALLI GROUP OF BELT SERIES •• ••• •••••• •••••••• •• •• 400BURK 
EAST FORK FUkMATlON.•••••••••••••••••••••••••••••••••••••••••••••••••• 400EFRK 
HUCKLEBERRY FORMATION.•••••••••••••••••••••••••••••••••••••••••••••••• 400HCK6 
HYNDMAN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400HNDM 
HOODOO f.IUARTliTE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 400HOOD 
LEOLA VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400LEOL 
LEMHI QUARTZlTE.•••••••••••••••••••••••••••••••••••••••••••••••••••••• 400LMHI 
MONK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400MONK 
PRECAHBIAN ERATHEH•••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCM6 
PRIChARU SlAlE FORMATION OF BELT SERIES••••••••••••••••••••••••••••••• 400PRCO 
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RAVALLI GRUUP OF BELT SERIES•••••••••••••••••••~•••••••••••••••••••••• 400RVLL 
R~VETT FORMATION OF RAVALLI GROUP ,QF SEll SERIES•••••••••••••••••••••• 400RVTT 
ST REGIS FORMATIQ~ OF RAVALLI GROUP OF BELT SERIES•••••••••••••••••••• 400SRGS 
SWAUGER ~UAklZITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SWGR 
WALLACE FOR~ATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400WLLC 
YELLOWJACKEl fORMATION ••••• ~ •••••••••••••••••••••••••••••••••••••••••• 400YJCK 
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INDIANA 

CENOZOIC 

CENOZOIC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATeRNARY 

DUNE DEPOSIT •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~UATERNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TERRACE DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VALLEY TRAl~ UEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••• 

hOLOCENE 

llODUNE 
llOQRNR 
llOTRRC 
llOVLTR 

hOLOCENE Al. LUV luH ••• •• ••• • • • •••• ••. • • •••• •. • ••••• •• • • • • • • •• •. •. • •..... lllAL VM 
COLLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllCLVM 
HOLOCENE SERiES••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 

PLEISTOCENE 

ICE CONlACl OEPOSllS •••••••••••••••••••••••••••••••••••••••••••••••••• 
LAKE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAFAYETTE GRAVEL•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOESS••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OUTWASH••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PL~ISTOCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••• 
TILL •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TERTIARY 

OHIO RIVER FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 
lERTIARY SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PALEOZOIC 

112ICCC 
ll2LAKE 
ll2LFTT 
112LOSS 
ll20TWS 
ll2PLSC 
112TILL 

1200RVR 
120TRTR 

PALEOZOIC ERAlHEM••••••••••••••••••••••••••••••••••.••••••••••••••••••• 300PLZC 

PENNSYLVANIAN 

PENNSYLVANIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 

UPPER P~NNSYL~ANIAN 

BONO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 32180ND 
MCLEANSBORO GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 321MCL8 
MAtTOON FORHAliCN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 321MTTN 
UPPER PENNSYLVANIAN S~RltS•••••••••••••••••••••••••••••••••••••••••••• 321PSLVU 
PATOKA FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 321PTOK 
ShELBURN FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 321Sl8R 

MIDDLE PENNSYLVANif.N 

BRAZIL FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 324BRZL 
CARBONDALE FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 324CBDL 
DUGGER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 324DGGR 
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LINTON FORMATION ••• • •• • •• • • ••• • • •• • • •• •. • •• •• • • • • .,. •. •. • • • •. •. • • • •. • •. 324LNTN 
MANSFIELD f:ORMAliON. ••• •• ••• ••• •••• •• ••• ••••• •••. ••••••••• •••••••••••• 324MFLD 
PElER~bURG FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 324PR8G 
MIOOLE PENNSYLVANIAN SERIES••••••••••••••••••••••••••••••••••••••••••• 324PSlVM 
RACCOON CREEK••••••••••··~··•••••••••••••••••••••••••••••••••••••••••• 324RCCK 
STAUNTON FORMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••• 324STNN 

MISSISSlPPlAN 

Hl~SlSSIPPIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 

UPPER Ml~SlSSlPPIAN 

PAOLI LIMESTON~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 331POLI 

CHESTERIAN 

Bff-(H CKEEK LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 332BCCK 
biG CLIFTY $ANOS1UNE MEH8ER OF GOLCONDA FORMATION ••••••••••••••••••••• 3328GCf 
BETHEL FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 332bTHL 
BEAVER 6fNO LlMESTONf ••••••••••••••••••••••••••••••••••••••••••••••••• 332BVBD 
CLORE LIMESlONE •••••• ~ •••••••••••••••••••••••••••••••••••• ~··••••••••• 332Cl0k 
tHESTERIAN SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••• 332CSTR 
UEGUNIA SANOSTUN~••••••••••••••••• '•••••••••••••••••••••••••••••••••••• 3320GON 
ELWREN FOKMAliUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 332ELWR 
COLCONOA LIHE~TONE ••••••••••••••••••••••••• ~•••••••••••••••••••••••••• 332GLCD 
bLEN DEAN LlMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 332Gl~D 
HARDINSBURG SA~OSTUNE ••••••••••••••••••••••••••••••••••••••••••••••••• 332HDBG 
KINKAID LIMESTONE •••••••••••••••••••••••••••••••••••••••• ~ •••••••••••• 332KNKD 
M~NARD LIMt~lUNE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 332MNRO 
PALESTINE SANiJS,lONE. ••• ••• •. •• •• ••• •• ••• ••••••• •• ••••••••••••• •••••• •• 332PLSN 
REELSVILLE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 332RLVL 
SAMPLE SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 332SMPL 
~T~PHENSPORT GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••• 332SPPR 
TAR SPRING~ SANOSTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 332TSPG 
VIENNA LIMf~TONE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 332VINN 
WEST BAOEN b.ROUP •••••••••••••••••••••••••••••••••••••••••••••••••••••• 332WSBO 

MERAMECIAN 

BLUE Rl "ER bROlH.- •••• •• • ••. •. • •. • ••. • •••• • •• • • ••. •. • • • •. • • •. •• • • • • •. • •• 3338L RV 
HARRODS6URb LIMESTO~E ••••••••••••••••••••••••••••••••••••••••••••••••• 333HOBG 
MERAMECIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••• 333MRMC 
SANOERS GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 333SORS 
Sl'E &ENEVIE\fE LlMESlUNEe•••••••••••••••••••••••••••••••••••••••••••••• 333SGVV 
SALEM LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 333SLEM 
ST LOUIS LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 333STLS 

LOWER MISSlSSIPPIAN 

MISSISSIPPIAN, LOWER•••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPL 

OSAbEAN 

BORDEN fORMATION •• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 338BRDN 
CARWOOU FOR"ATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 338CRWO 
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LOCUST POINT FOKMATION •••••••••••••••••••••••••••••••••••••••••••••••• 338LCSP 
MULDRAUGH FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 338MLOG 
NEW PROVIOENtE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••• 338NPVC 
OSAGEAN SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3380SGE 

I\INOERt100KIAN 

KlNDER~OO~IAN SERIES•••••••••••••••••••••••••••••••••••••••••••••••••• 339KORK 
ROCKFORD LlME~lUNE •••••••••••••••••••••••••••••••••••••••••••••••••••• 339RCKF 

DE.VONIAN 

O~VONIAN SVSTI:-M •• •• • ••. •• • •. ••. • •• • •• ••. •• •. • •• •. •• • • •• ••.• •. •. • ••••• •• 340DVNN 
NORlH VERNON LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 340NRVR 

UPPER DEVONIAN 

NEW ALBANY ShAL.E•••••••••••••••••••••••••••••••••••••••••••••••••••••• 341NALS 

MIDDLE DEVO~H~N 

DEVONIAN, MIODLt •••• ••. ••• • ·• •. • • •• •• • •• ••• • •. •••. ••• •. •• ••. •. • ••• •. •. • 31t40YNNM 
GENEVA DOLOMITE: ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344tGENV 
JE~FER~ONVlLLE liKESTONE •••••••••••••••••••••• , ••••••••••••••••••••••• 344~FVL 
PENDLETON S~NO~l-ONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 344PNDL 

SILURIAN 

SILURIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

UPPER SILURIAN 

SALINA FOkfo\A .. lUN ••• • ••• •• • • • •• •. •• •. • ••. ••• • • •• •• ••. • ••• • • •• • • • •• • .. •. • 351SL IN 
SIL~RIANt UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 351SLRNU 

PUDDLE SlltJRIAN 

lOUISVIlLE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 354LSVL 
SALAMONIE DOLOMITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 354SLMN 
SILURIAN, MIODLt •••••••••••••••••••••••••••••••••••••••••••••••••••••• 354SLRNM 
WABASH FORMATION •••• ••. •• •• ..... • •• ••• •• •• ••. • •• • • • •. • •• • •• •. • •. •• • • · ••• 354W8SH 
WALDRON SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 354WLDR 

LOWER SilURIAN 

bRASSFIELD LIHE~TONE •••••••••••••••••••••••••••••••••••••••••••••••••• 357BFLD 
SILURIAN, L.C'\'4tR ••••• ••. •• • •• •• •• •• ••• ••. ••• •• •• •• •• ••• ••• ••••••• •• ••• • 357SLRNL 

ORDOVICIAN 

ORDOVICIAN SVSTEM •••••••••• ~ ••••••••••••••••••••••••••••• e. •••••••••••• 3bOODVC. 

UPPER ORDOVICIAN 

DILLSBORO fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 3blDLBR 
KOPE FORMAliON ........................................................... 3blKOPE 
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ORDOVICIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••• 36100VCU 
SALUDA FORMATIUN•••••••••••••••••••••••••••••••••••••••••••••••••••••• 361SLUD 
WHITEWATER ~ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 361WTTR 

MIDDLE OROOVIClAN 

JOAChiM DOLOMITE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 364JCHM 
LEXlNGTOI'I LlMESTONE••••••••••••••••••••••••••••••••••••••••••••••••••• 364LXNG 
ORDOVIC.IAN, MIDDLE. •••••••••••••••••••••••••••••••••••••••••••••••••••• 361t00VCM 
ST PllER SANDSTONl•••••••••••••••••••••••••••••••••••••••••••••••••••• 3b4STPR 
TRt.NlON LIHESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 364TRNN 

CnAMPLAINIAN 

BLALk RIVER fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 3658KRV 

LOWER ORDOVIllAN 

KNOX DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367KNOX 

CAMtlRIAN 

CAMBRIAN SYSTEM•••••••••••••••••••••~••••••••••••••••••••••••••••••••• 370CMBR 
Ml SIMON SANOSIONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 370MSMN 

UPPl:R CAMBRIAN 

t:AU CLAIR SANUSTONE••••••••••••••••••••••••••••••••••••••••••••••••••• 371ECLR 
MOUNT SlMON ~ANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 371HSMN 
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IOWA 

CENOZOIC 

CENOZOIC ERAT.-.EM •••• ••. •• ••••••• •• ••• •• •• •• •• •• •• •• •••••••••••••• •. • • • lOOCNZ.C 

~UATERNARY 

QUATERNARY SYStEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOCENE 

HOLOCENE ALLUVIUM••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
hOLOCENE SERlE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLtN 
LO~SS••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llllOSS 

PLEISTOCENE 

AFTONIAN INTERGLACIAL UEPOSlTS •••••••••••••••••••••••••••••••••••••••• 
BUklEO CHA~NEL AQJIFER••••••••••••••••••••••••••••••••••••··~··••••••• 
DRIFT ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IlliNOIAN bi...AClAl DEPOSITS •••••••••••••••••••••••••••••••••••••••••••• 
KANSAN GLACIAL DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••• 
NEBRASKAN GLAl.lAL OEPOSITS •••••••••••••••••••••••••••••••••••••••••••• 
OUTWASH ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLEISTOCENE ~ERIES •••••••••••••••••••••••••••••••••••••••••••••••••••• 
SAN&AMON INTLRblACIAL DEPOSITS •••••••••••••••••••••••••••••••••••••••• 
WISCONSIN GLAliAL DEPOSITS •••••••••••••••••••••••••••••••••••••••••••• 
YARMOUTH IN .lERGLAC IAL DEPOSITS •• ••. • ••••• ••• • • • •• ••. • • •• •. • ••. • •• • • • •• 

MESOZOIC 

ll2AfNN 
112BOCL 
ll20RFT 
112ILNN 
ll2KNSN 
112NBF'<K 
1120TSH 
112PLSC 
ll2SNGM 
112WSCS 
ll2YRMT 

MESOZOIC ERI:.lHEM •••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

CRElACEOUS 

CRETACEOUS SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 

UPPER CRETACEOUS 

COLORAUO Gk.OUP•••••••• • •• ••••• • • •• • ••·•••••• •••••. ••• • ••••• ••• ••••••• •• 211CLRO 
CARLILE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CRLL 
GREENHORN l!MESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 211GRNR 
GRANEROS SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2llGRRS 

LOWER CRETACEOUS 

LOWER CRETACEOUS SERIES••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 
DAKOTA GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217DKOT 

JURASSIC 

FORT OUOGE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 220FOOG 
JURASSIC SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSC 
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PALEOZOIC. 

PALEOZOIC tRAlHtM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PllC 

PENNSYLVANIAN 

PENNSYLVANIAN SV~TE~•••••·~••••••••••••••••••••••••••••••••••••••••••• 320PSLV 

VlRGlLlAN 

DOUGLAS GRCUP•••••••••••••••••••••·~··•••••••••••••••••••••••••••••••• 322DGLS 
SttAWNEE \7ROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322SHWN 
VIRGILIAN SERIES·~··•••••••••••••••••~•••••••••••••••••••••••••••••••• 322VRGL 
WABAUNSEE GROUP•••••••••~••••••••••••••••••••••••••••••••••••••••••••• 322W8NS 

Ml SSOUR lA.N 

KANSAS CITY GROUP ••••• ~••••••••••••••••••••••••••••••••••••••••••••••• 323KSSC 
lANSlNb GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323LNSG 
MISSOURIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••• 323MSSR 
PLEASANTON bROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 323PLSN 

OES MOINE:SIAN 

CH~ROK~E GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325CHRK 
DES MOINESIAN SERlE~•••••••••••••••••••••••••••••••••••••••••••••••••• 32SDSMS 
MARMAlON GRUUIJ•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325MRMN 

MISSISSIP?iAN 

MISSISSIPPiAN ~YSlEM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 

MERAMEC.lAN 

MERAMECIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••• 333MRMC 
ST~ GENEVIEVE LiMESTONE ••••••••••••••••••••••••••••••••••••••••••••••• 333SGV~ 
SPERGEN FORMAliUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 333SPRG 
ST LOUIS llME~lONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 333STLS 

OSAGE: AN 

BURLINGTON liMESTONE .••• •••••••. •••• •• ••••••••••• •••• •••• •• • • ••• ••• •. •• 338BRLG 
tEUAR FORK ME:MbE.R Of BURLING fUN LIMESTONE. • • • • • • • •. • •• • • •. • • •. • •• • •• •• 338COFK 
OOLBEE CREE~ Mf:MBER Of BURLINGtON .LIMESTONE. •••. • ••• •••••••••••••••• •• 33808CK 
HAlbHT LREEK ME"6ER Of bURLINGTON LIMESTONE••••••••••••••••••••••••••• 338HGCK 
KE:OKlN. t-:URMAllON ••• • ••. •• •• • ••. • •• •• • • ••• •• • • • • •• •• • • • • •• • • • • • • • • • • • • • 338KilUK 
OSAGEAN SEkltS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3380SGE. 
WARSAW FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 338WRSW 

KINDERHOOt<.li.N 

CHAPIN MEMBtR Of t-tAMPTON FORMATION •••••••••••••••••••••••••••••••••••• 339C.HPN 
EAGLE C llY HtMbE:R Uf HAMPTON fORMATION •• • •• • • •• • • • • • • •• • •· •. •. • • • • ••• •• 339EGLC 
GILMORE CllY llHESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 339GLMC 
ttAMPl ON fORMA•'llON •• •. • •. •. • •. • •. •• • • •. • • • •• •. •• • • • • • • • • • • • • • • • • • • • •. • • 339HMPN 
IOWA fAllS ~E~bER Of HAMPTON FORMATION•••••••••••••••••••••••••••••••• 339JFLS 
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KINDERHOOKIAN SERIES.••••••••••••••••••••••••••••••••••••••••••••••••• 339KORK 
MCCRANEY LIKESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 339MCC.R 
MAYNE CREEK MEMBER OF HAMPTON FORMATION ••••••••••••••••••••••••••••••• 339MCRK 
NORTH HILL MEMSf:R OF HAMPTON FORMAT ION. •. •• •• • • •• • • • • • • •• •·• • • • •. • • ••• • 339NRHL 
PROSPEC.T HILL FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 339PPCt-l 
WASSONVILLc MEMbER OF HAMPTON FORHATlONa•••••••••••••••••••••••••••••• 339WSVL 

DEVONIAN 

DEVONIAN SVSTEH••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 

UPPER DEVONIAN 

APLINGTON fURKAliUN ••••••••••••••••••••••••••••••••••••••••••••••••••• 341APLG 
CERRO G(JROO MEMBER Of lIME CREEK FORMAl'ION ••••••• •• •• •• ••••••••• • •••• • 341CRGO 
DEVONIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3410VNNU 
ENGLISH RJVER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 341EGRV 
ENGLISH RIVER ANO PROSPECT HILL FORMATIONS •••••••••••••••••••••••••••• 341ERPH 
INOtPENO~NCE ~HALt•••••••••••••••••••••••••••••••••••••••••••••••••••• 34110PC 
JUNIPER HilL MEMBER Of LIME CREEK fORMATION•••••• ••• •••••• •••• •••• •••• 341JPHL 
LIME CREEK fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 341LMC.K 
MAPLE MILL SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 341MPL~ 
MASON C llY MEM&ER OF SHELL ROCK fORMA TIOt••• •• • • •• •• • • • • •. • •• • • •. • • •• •• 341MSNC 
NORA MEMBER OF SHELL ROCK FORMATION••••••••••••••••••••••••••••••••••• 341NORA 
OWE:N MEMBER Of SHELL ROCK FORMATION ••••••••••••••••••••••••••••••••••• 3410WEN 
ROCK GROVE ME.MBER OF SHELL ROCK HlRMA liON. • •. • ••. ••. • •• •••••• • • ••••• • • 341RKGV 
ShEffiELD fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 341SFLD 
SHELL ROCK fUitMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 341SLCK 
YELLOW SPRINGS GROUP•••••••••••••••••••••••••••••••••••••••••••••••••• 341YSPG 

MIDDLE DEVONIAN 

bERTRAM HEMbE:R OF WAPSIPINICON FORMATION •••••••••••••••••••••••••••••• 344BRRM 
CEDAR VAllfV LIMESTONE•••••••••••••••••••••••••••••••••••••••••••••••• 344COVL 
COGGON MEMBE.R OF WAPSIPINICON fORMATION ••••••••••••••••••••••••••••••• 344CGGN 
CORALVILLE P'tEMBER. Of CEDAR VAI.LEY fORMATION ••••••••••••••••••••••••••• 344CLVl 
DEVONlANt MIDDLE •••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••• 3440YNNM 
UAVENPORl l'tEM8tR OF WAPSIPlNlC.ON FORMATION. • • • • • • •• • • ••. •·• •• • • • •• •. • •-• 3440VPR 
KI:NWOOU HEHbf:.R OF WAPSI PINICCtf. FORMATION ••• · • • •• • • •• • • ••• •• •• • •• •• ••• • • 344KNWO 
OTIS MEMBER Uf WAPSIPINICON FORMATION ••••••••••••••••••••••••••••••••• 3440TIS 
RAPID MEM~ER OF CE.OAR VALLEY FORM4TION •• •••• ••• •• •• ••••••••• ••• ••• •• •• 344RPID 
SOLON MEMBER Of CE:DAR VALLEY FORMATION •••••••••••••••••••••••••••••••• 344SOLN 
SPRING GROVE t1EHbER UF WAPSIPINICON LlMESTONEe•••••••••••••••••••••••• 344SPGV 
WAPSIPINICON f-ORMAl-ION. •• ••• •• • •••• •• ••• ••• •• ••. • •••. ••• •• •• ••• • •• •• •• 3lf.4WPPC 

LOWER OEVON IAN 

DEVONIAN, LOWER. •• •• ••. ••. • • • •• • •• • • • ••. • ••. • •• •• •• •. • • • ••. • • •-• • •• •• • • 3470VNNL 
UEVONIAN-SILURIAN SYSTEMS••••••••••••••••••••••••••••••••••••••••••••• 3470VSl 
LA PORTE CITY CttERl••••••••••••••••••••••••••••••••••••••••••••••••••• 347LPRC 

SILURIAN 

SILURIAN SYSlEK••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 
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NIAGARAN 

lJOWER DOLUI1l1E •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 355GOWR 
HOPKINTON DOLOMITE. •••••••••••••••••••••••••••••••••••••••••••••••••••• 355Hf'KN 
NIAGARAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 355NIGR 

ALt:XANORlAN 

ALEXANDERIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••• 358ALXD I 

EOlJEWOOO FURHA·t ION ••••••••• • •• • •• • ••••••• •• • • • ••• •. • •••• •• •. • •• •. • •• •. 358EOGD 
KANKAKEE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 358KNK.K 

OROOVltlAN 

OROOVIC.IAN SYSlf:H ••••••••••••••••••••••••••••••••••••••••••••••••••••• 36000Yt 

UPPER ORDOVICIA,_. 

BRAINERD MEMBER OF MAQUOKETA fORMATION ••••••• ••• ••• ••• •••••• ••••••••. • 361BRRD 
CLERMONT SHALE MEMBER OF MAQUUKETA FORMATION •••••••••••••••••••••••••• 361CLRM 
t:LGIN Mt:MBl.k Of MAQUOKETA FORMATION ••••••••••••••••••••••••••••••••••• 361ELGN 
FORl ATKINSON M~MBtR OF MAwUUKETA FORMATION ••••••••••••••••••••••••••• 361FRAK 
MAQUOKETA fCR.M~l ION. ••. ••. •. ••• • •• •• • ••• • ••. • ••• • •• • • •• •• •· • • • • • •. ••. •• 361HQKT 
NEOA MEMBER Of MAQuOKETA FORMA.TION •••••••••••••••••••••••••••••••••••• 361NEDA 
OROOVICIA~, UPPf.R••••••••••••••••••••••••••••••••••••••••••••••••••~•• 36100YCU 

MIDDLE OROOvlClAN 

OECORAH-PLI.llfviLLE ... ORMATION$ •• ••• •• ••• ••• • ••••• •••••••••••• ••••• •••. 3640CPY 
OE.l.ORAH FCRI".A liGN ••• ••. •• •• ••• •. •• ••• •• •. •• •. •• • • •• • ••• • •• • •. • • • •• • ••• 364DCRH 
DUBUQUE MEI\btt<. OF GALENA FORMAllCNe••••••••••••••••••••••••••••••••••• 3b40UBQ 
GUTTENBERG ~EMbER OF OECORAH fORMATION •••••••••••••••••••••••••••••••• 364G8RG 
GALENA FORM l!.ll UN • ••• •• •• •. • • ••• • ••• • ••• •. • •• • • •• • • •. • • • •. • • • • • •. • ••• •. 3b4Gl EN 
Gll::NWOllO !>ttALl:: MEMBER OF PLATll:\ilLLE FORMATION •••••••••••••••••••••••• 364GLNOH 
GLl:NWOOD ~ANuSlONE MEMStR Of PLATTEVILLE: FORMATION •••••••••••••••••••• 364GLNDS 
ION MEMBER OF DECORAH FORMATION ••••••••••••••••••••••••••••••••••••••• 364ION 
MCGREGOR Mlf'jBEK Of PlATTEVIlLE FORMATION •••• •••. ••••• •• ••••••• • ••• •• •• 364MCGG 
ORDOVICIAN~ MlUDLE •••••••••••••••••••••••••••••••••••••••••••••••••••• 36400VCM 
PECATONICA MEMbER OF PLATTEVILLE FORMAllON ••• ••• •••• •••• ••• •••. ••• •••• 364PCNC 
PLAlT~Vlllt fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 3b4PLYL 
PROSSER MEHbER OF GALENA FORHAllON •••••••••••••••••••••••••••••••••••• 364PRSR 
SPECHTS FERRY MlHbER Of DECORAH FORMATION ••••••••••••••••••••••••••••• 364SPCF 
STEWARTVILLE M~MBER OF GALENA FURMATlON ••••••••••••••••••••••••••••••• 364SRVL 
ST PETER SA~~SlUNE•••••••••••••••••••••••••••••••••••••••••••••••••••• 364STPR 

LOWER ORDOVICIAN 

ORDOVICIAN, LOWER••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b70DVC.L 
ONEulA MEMbER Ot- PRAIRIE DU C.HIE:N FORMAl!~ ••••••••••••••••••••••••••• 3670NOT 
OROUVICIAN-<:.AMbRlAN SYSTEMS••••••••••••••••••••••••••••••••••••••••••• 3670\ICB 
PRAIRIE OU LHIEN fORMATION •••••••••••••••••••••••••••••••••••••••••••• 367PROC 
KOOT VALLEf MEMBER OF PRAIRIE DU CHIEN FORMATION •••••••••••••••••••••• 367RTVL 
WiLLOW RIVER Mt:MBER OF PRAlklE OU CHIEN FORMATiON.•••••••••••••••••••• 367WLRY 
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LAMBRIAN 

CAMBRIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CM8R 

UPPER CAMBRIAN 

BAD AXE MEMBER OF FRANCONIA SANiJSTONE ••••••••••••••••••••••••••••••••• 371BDAX 
CAMBRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CMBRU 
0Rt:S8ACH GRWP •• •• •• •• • •• ••. •. •. •• • •• •• • • • •. • •• • • ••. •. •• • • •••• •. • • • • •• 3710R BC. 
EAU CLAIR SANUS.I ONE •• •. •• •. • •••• • •••••••••••• • ••••• • •••••• • • • •••• • • • • • 371EC LR 
fRANCONIA SANDSTONE••••••••••••••••••••••••••••••••••••••••••••••••••• 371FRNC 
GOODENOUGH MEMBER. Of FRANCONIA SANDSTONl: •••••••••••••••••••••••••••••• 371GONG 
GALESVILLE SANDSTONE ................................................... 37lGLVL 
HUDSON MEMBEK Of fkANCONIA SANDSTONE •••••••••••••••••••••••••••••••••• 371HOSN 
IRONTON SANDSTONE MEMBER Of FKANCONIA SS.-GALESVILLE Ss ••• ••. • •• •• •• •• 371IGLV 
IRONTON M.ElltbER OF FRANCONIA SANDSTONE •••• •• •. •• ••• • ••• ••. • • •• •. • • • • • • • 3711RNN 
JORDAN SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 371JRON 
MOUNT SlMON SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 371MSHN 
Sl LAWRENCE FORMAJION ••••••••••••••••••••••••••••••••••••••••••••••••• 371SLRC 
TREMPEALEAU GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 37ll"PL 

PRECAMBRIAN 

PRECAMBRIAN IGNECO~ ROCKS ••••••••••••••••••••••••••••••••••••••••••••• 4001GNS 
PREC.AMBRIA~ MElAftJRPHlC ROCKS••••••••••••••~•••••••••••••••••••••••••• 400MMPC 
PRECAMBRIAN ERAlHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 
PRECAMBRIAN S~OlMENlARY ROCKS••••••••••••••••••••••••••••••••••••••••• 400SOMR 
SIOUX UUARTl.lTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SOUX 
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KANSAS 

CENOZOIC 

Cl:NOlOlC I::.RAThEM •••• •••••••••••••••••••••••••~••••••••••••••••••••••• lOOCNCZ 

QUATERNARY 

~UATERNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 
QUATERNARv~TERTIARY svs~Ms ••••••••••••••••••••••••••••••••••••••••••• 

HOLOC.E:NE 

LOLLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HOLOCENE Sl:KlES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RELENT STAbl •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PLEISTOCENE 

ATChiSON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
AFIONlAN STAGE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AfTON SOIL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EOLlAN-flUVlAL DEPOSITS •••••••••••••••••••••••••••••••••••••••••••• ~ •• 
ALLUVIUM•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ANbEll MEMot.:R OF BALLARD FORMAllllN •••••••••••••••••••••••••••••••••••• 
ATWATER MEMbER Of CRGOKEO CREEK FbRMAliGN ••••••••••••••••••••••••••••• 
BlbN~ll FURMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
6UC.KC.REEK TERRACE DEPOSITS •••••••••••••••••••••••••••••••••••••••••••• 
bALLARD FURMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BRADYAN SANU~lUNE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bRADY SOIL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LEOAR BlUffS TILL••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CROOKED CRfEK FCRMATION ••••••••••••••••••••••••••••••••••••••••••••••• 
CRETE ~ORMAIION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CARYAN SAN~S1UNE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DRIFT ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OAVIO CllY fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 
EOLIAN DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FULLERTON FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
fLUVIAl DEPUSJl~ •••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••• 
GRAND lSLANU fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 
HOLDREGE FURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
IlliNOISAN STAGt•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IOWAN SlAG£~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IOWA PUI~T TlLL••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
t<.ANSAN GLAtJ.CfLU\IIAL OE::POSllS ••••••••••••••••••••••••••••••• .; ••••••••• 
KlNbSDO~N FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
KANSAN STAbE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~ANSAN TILL ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOESS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOVELAND FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
Mt~HERSON FURMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 
MtAOE GkOUP•••••••••••••••••••~••••••••••••••••••••••••••••••••••••••• 
MANKA10AN SUbSlAGE•••••••••••••••••••••••••••••••••••••••••••••••••••• 
MISSLER MEMBER OF BALLARU FORMAtiON ••••••••••••••••••••••••••••••••••• 
NEBRASKAN FLUVIOGLALlAL OEPOSlTS •••••••••••••••••••••••••••••••••••••• 
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llOQRNR 
llOQRRT 

lllClVM 
lllHLCN 
lllRCNT 

112ACSN 
112AFNN 
Il2AF1N 
112ALFV 
112ALVM 
112ANGL 
112ATTR 
1128GNl 
112SKCK 
1128LRD 
112BRON 
ll28ROY 
112CDBF 
112CKCK 
112CRET 
112C.RYN 
112DRFT 
1120VOC 
112EOLN 
112FLRN 
112fl \IL 
112GDID 
112HLOG 
1121LNN 
11210WN 
1121WPN 
ll2KGFV 
112KGSO 
112KNSN 
112KSTL 
112LOSS 
ll2LVLD 
112MCPR 
112MEOE 
112MNkN 
112MSLR 
112NBFV 

• 

• 

• 



NEbRASKAN SlAGE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112NBRK 
NICKERSON llLL •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112NCKR 
NORTONVILLE CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••• 112NRVL 
NEwMAN TERRACE OE~OSITS ••••••••••••••••••••••••••••••••••••••••••••••• 112NWMN 
OUTWASH .................. ••••• ••• •••. •• ••• •••• • •••. •••••• ••• •. •••••• •• •• 1120TSH 
PLtiSTOCENf-PliOCENE SERIES•••••••••••••••••••••••••••~••••••••••••••• 112PCPC 
PLEISTOCENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
PLElSTOCE~E SERIES,LOWER •••••••••••••••••••••••••••••••••••••••••••••• 112PLSCL 
PLEISTOCENE SERlES,uPPER •••••••••••••••••••••••••••••••••••••••••••••• 112PLSCU 
PEORIA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112PORI 
PEARLETTE ASH e~D••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2PRLT 
RECENT-ILL!NOISAN STAGES•••••••••••••••••••••••••••••••••••••••••••••• 112RCIS 
RE:GOLil ti, UI-IMAPPEO •••••• • •• • ••••••• •. • •••• • • • • • • ••• • • • •••• •. •. • • ••• •. • • 112RGL T 
SAPPA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112SAPP 
STUMP ARROYO MEMBER OF CKOOKEO CREEK fO~MATION •••••••••••••••••••••••• 112SMPA 
SANBORN GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112SNBR 
SANGAMON SOIL ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112SNGM 
TILL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TILL 
TERRACE DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TRRC 
TAZEWELLIAN SUBSTAGE•••••••••••••••••••••••••••••••••••••••••••••••••• 112TZLN 
uPLAND ChERT GRAY••••••••••••••••••••••••••••••••••••••••••••••••••••• 112UPCH 
VA~HEM FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112VNHM 
WISCONSINAN STAGE••••••••••••••••••••••••••••••••••••••••••••••••••••• 112WSCS 
YA.RMOUlt1lAN-NEBRASK.AN STAGtS•••••••••••••••••••••••••••••••••••••••••• 112YNBK 
YARMOUTHIAN SlAGE•••••••••••••••••••••••••••;.••••••••••••••••••••••••• 112YRMN 
YARMOUlH SUlL••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2YRMT 

TERTIARY 

TEKTIAKY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

PLIOCENE 

ASH HOllOW FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 121ASHL 
Bl.ANCO fORMATlLN •••• ••. •• •• • •• •• •••. • ••. ••• •• •• • • ••. • • ••• • •• •. • • •• • ••• 121BLNC 
C.ALVE:RT ASH BED OF VALENTINE PllEHEsER OF OGALLALA FORMATION ••••••••••••• 121C.LVR 
Dl::LMORE:: fQt{HA.flON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 121DLMR 
OE:lLVALE ASH BE.!l Of ASH HOLLOW Mt:MBER OF OGALLALA FORMATION. ••• •• ••• •• 121DLVL 
fORT WALLACl AS~ 8EO OF ASH HOLLOW MEMBER OF OGALLALA FORMATION ••••••• 121FWLC 
GILMAN CANYON f;,URMAllON. • • •• •• •• •• • •• •• •• ••. • ••. • •• ••• •• •. •• •••••• • • •. l21GLMC 
KIMbALL MEMHER Of OGALLALA FORMATION •••••••••••••••••••••••••••••••••• 121KMBL 
LAVERNE FORMATION ••••••••• •••••••••••••••••••••••••••••••••••••••••••• 121LVRN 
NEOGE.NE-tRt: lAlt:.OUS SYS 1 tMS •••• •. •• •. • ••• ••• • • •• •••• • ••• •. • •. •. ••. • •. • • 121NGCC 
NE:OGENE SY~lEM•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121NOGN 
OGAlLALA-ChtYENNE-JURASSit-lRlASSIC FORMATIONS AND SYSTEMS•••••••••••• 1210CJf 
OGALLALA-DAK.OTA-tt1EYENNE-JURASSIC-TRIASSIC FORMATIONS AND SYSTEMS ••••• 12100CJ 
OGALLALA-OAKOlA-thE:YENNE fGRMATlONS ••••••••••••••••••••••••••••••• ~••• 1210DKC 
OGALLALA-DA"OTA FORMATION~ •••••••••••••••••••••••••••••••••••••••••••• 1210GDK 
OGALLALA-CH~YEN~E FURMAllON~ •••••••••••••••••••••••••••••••••••••••••• 1210GLC 
ObALLALA fORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 1210GLL 
PLIOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PCCN 
REAGER ASH bE.:O OF ASH HOLLOW MEMBER OF ObALLALA FORMATION••••••••••••• 121REGR 
RAWLINS ~.SH BED OF ASH HOLLOW MEMBER OF OGALLALA FORMATION •• • ••••• • • •. 121RlNS 
REAHSVILLE A~h BED OF ASH HOLLOW MEMBER OF OGALLALA FORMAliON ••••••••• 121RMVL 
REXROAD FUK~ATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 121RXRO 
VALENTINE MHU:StK. OF: GGALLAl.A FORMATION ••••••• ••• •••. ••• •••• ••• •••• •• •• l21VLNN 
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XI M~MBER Of REXROAD FORMATION •••••••••••••••••••••••••••••••••••••••• 121XI 

ME:SOlOlL 

MESOZOIC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

CRETACEOUS 

CRETAC~OUS ~Y~TlH••••••••••••••••••••••••••••••••••••••••••••••••••••• ZlOCRCS 
OAK.OTA FORMAlJUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 2100KOT 

UPPER CRETACEOUS 

~EECHER l~LANO SHALE MEMBER OF PIERRE SHALE••••••••••••••••••••••••••• 2ll8Cl0 
BRIDGE. CREE.,._ LIMESTONE MEHBER OF GREEM10RN LIMESTONE •••••••••••••••••• 211BGCK 
blUE HILL ShAll MEMBER UF CARLILE SHALE••••••••••••••••••••••••••••••• 211BLHL 
CGDtLL SANO!:.TONE MEMBER OF C.ARLILE SHALE•••••••••••••••••••••••••••••• 211COLL 
COLORADO GkUUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZllCLRO 
UPPER CRElALEO~~ SEKIES••••••••••••••••••••••••••••••••••••••••••••••• 211C.RCSU 
CARLILE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CRLL 
FENCEPOST LIMESTONE BEO OF PFEIFFER SHALE MEMBER OF GREEHORN LIMESTONE ZllFCPS 
FORT HAYS Ll~t~TONt MEMBER OF NIOBRARA FORMATION •••••••••••••••••••••• 211FRHS 
FAIRPORT CHALKY SHALE MEMBER OF CARLILE SHALE••••••••••••••••••••••••• ZllFRPR 
GREENHORN LIMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 211GRNR 
bRANERUS SHALE •••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••• 211GRRS 
HILLS POND PE~lOOT •••••••••••••••••••••••••••••••••••••••••••••••••••• 211HPDP 
hARlLANO !)HALE: MEf1t'>ER OF GREENHORN LlME~TONE •••••••••••••••••••••••••• ZllHRLO 
JE:lMORE CHAlK MEMBER OF GREf.NtiORN l IMESlONE •• •• •. ••. • •• ••••• • • •. • •. • • • 211JTHR 
LAK.E. C.REE:K. SHALE MEMBER OF PIERRE SHALE••••'••••••••• • •••••••• ••••••• •• 211LKtK 
LINCOLN LlMf.Sl"CJME MEMbER OF GREENHORN llMtSTONE •• ••• •••••••••••••• • ••• 211LNCL 
MONTANA GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MNTN 
NIOBRARA ChALK•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211N6RR 
PfEifER SHALE MEMBER OF GREENHORN LIMESTONE ••••••••••••••••••••••••••• 211PFFR 
Pl~RRE SHALl•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211PIRR 
SALT GRASS ~HAlf: ME.M&ER Of FlE:RRE SHALE••••••••••••••••••••••••••••••• 211SLGR 
SMOKY HILL C.tiAlX ME:""BER (.lf NIOBRARA CHALK••·•••••• ••••••••••• ••• ••• •• •• 211SMKH 
SHARON SPRINGS MEMBER Of PIEkRE ~ALE••••••••••••••••••••••••••••••••• ZllSSfG 
W~S~AN ShAL~ ME~BER OF PIERRE SHALE••••••••••••••••••••••••••••••••••• 211WSKN 

GULF IAN 

GUL~lAN StRIES•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 212GLFN 

LOWER CRElALEOUS 

COCKRUM SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 217CCKM 
CHAMPION SHl:Ll BED (JF KlOWA !i.HALt••••••••••••••••••••••••••••••••••••• 217CMPN 
LOW~R C.RElALEOUS StRlE!) ................................................ 217tRCSL 
CRUISE SANL>STONt MEMBER Of OMADI FORMATION •••••••••••••••••••••••••••• 217CRUS 
CHEYENNE SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 217CYNN 
bORLEV SAND~T~E ME-MBER Of OMADI FORMATION •••••••••••••••••••••••••••• 217GRLY 
HUNJSMAN S.HALE Mc116ER OF OMAOl FORMATION •••••••••••••••••••••••••••••• 217HNSM 
JANSSEN CLAY ~~MBER OF OAKOlA FORMATION ••••••••••••••••••••••••••••••• 217JNSN 
KIOWA SHAlt••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217K10W 
UMAul FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZllOMDI 
TERRA CuTlA CLAY MEMBER OF DAKOTA FORMATl~••••••••••••••••••••••••••• 217TRCT 
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COMANCHEAN 

COMANCHtAN SERlt:S ••••••••••••••••••••••••••••••••••••••••••••••••••••• 218CMNC 

JURASSIC 

JURASSIC-TK..i.ASSIC SYSTEMS••••••••••••••••••••••••••••••••••••••••••••• 220JCTC 
"URASSIC SY5TE:K ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSC 

UPPER JURASSIC 

UPPER JURASSIC SERIES••••••••••~•••••••••••••••••••••••••••••••••••••• 221JRSCU 
MORRISON FO~MAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 221MRSN 

TRIASSIC 

TRIASSIC SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230TRSC 

OPPER TRIASSIC. 

OOCKUM GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231DCKM 
UPPER TRlASSlL SERIES ••••••••••••••••••••••••••••••••••••••••••••••••• 231TRSCU 

PALEOZOIC 

PALEOZOIC ERA.lHE:M ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 

PERMIAN 

JANESVILLE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 310JSVL 
HATFIELD SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310MFLD 
NOLANS LIMESTONE •••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••• 310NLNS 
NlNNESCAH ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310NNSC 
ONAGA SHALE•••••••••~••••••••••••••••••••••••••••••••••••••••••••••••• 3100NAG 
PERMIAN SYSTtH •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PRMN 
QUAklERMA~TER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 310QRRM 
WElliNGTON FORMATION ••• ••. • • •• • • •• • • •. • •• •• • • ••-• • •• • • • •. • •. • • • ••• •. • • • 310WLNG 
WhiTEHORSE SANOSTONE OR GROUP••••••••••••••••••••••••••••••••••••••••• 310WTRS 

UPPER PERMIAN 

BIG BASIN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 3118G8S 
DAY CREEK DOLOMITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 311DCRK 
KIGER SHAlf: MEMbE~ OF WHITEHORSE FORMATION •••••••••••••••••••••••••••• 3llKIGR 
UPPER PERMIAN SERIES•••••••••••••••••••••••••••••••••••••••••••••••••• 311PRMNU 
RELAY CREEK DOLOMITE MEMbER Of WHITEhORSE fORMATION ••••••••••••••••••• 311RLCK 
TALOGA fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3llllOG 

GUADALUPIAN 

BLAINE GYPSUM••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 313BLIN 
DOG CREEK Si1Alt:: ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3130GCK 
FlOWERPOl SHALE:: ••••• • •• •• ••. •• •. ••. •. •• •• •• • • •• • • ••. • ••••• ·• • ••••• • • •• • 313FLRP 
GUAOALUPIAN SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••• 313GDLP 
MARLOW FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 313MRLW 
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LOWER PERMIAN 

ADMIRE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 317ADMR 
AMtRICUS LIMES'IONl: MEMBER OF FORAKER LIMESTONE. • • •• • • • • • •• ••••••• •. • •. 317AMRC 
ASPINWALL LlMESlONf MEMbER Of ONAGA SHALE••••••••••••••••••••••••••••• 3l7ASPl 
BAUER llMESlONt ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 317BDER 
6ENNETT SHAlE MEMSE:.R OF REO EAGLE LIMESTONE ••••••••••••••••••••••••••• 3178NNT 
BAkNESTO~ LIMESTU~~••••••••••••••••••••••••••••••••••••••••••••••••••• 317BRNS 
BLUE SPRlNGS SHALE M~SER OF HATFIELD SHALE••••••••••••••••••••••••••• 317BSPG 
bEATTIE LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 317BT1l 
bURR LIMESlONf.:: MEMbER Of GRENOLA LIMESTONE •••••••••••••••••••••••••••• 317BURR 
(.RISflELO SANOSTOOE. 8£::0 OF SAL.l PlAIN FORMATION ••••••••••••••••••••••• 317C.FLD 
CHIKASKIA SANDSTONE MEMBER OF HARPER SANDSTONE•••••••••••••••••••••••• 317CKSK 
CIMARRONlAN ~lAGE••••••••••••••••••••••••••••••••••••••••••••••••••••• 317C.MR~ 
CARLTON LIMESTONE MEHRER OF WELLINGTON fORMATION •••••••••••••••••••••• 317CRLN 
CRE:~SWI::LL LlME:SlllNl:. MEMBER OF WINfiELD llM~STONE •••••••••••••••••••••• 317CRSL 
LkOUSE LIME:SlONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 317CRUS 
COTTONWOOU LlMtSTONE MEMBER Of BEATTIE LIMESTONE•••••••••••••••••••••• 317CTTN 
DOYLE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 31700YL 
EISS LIMESTONE MEMBER Of BADER LIMESTONE •••••••••••••••••••••••••••••• 317EISS 
EASLY LREtK SHAlf••••••••••••••••••••••••••••••••••••••••••••••••••••• 317ELCK 
FLOREN(l: llMESTONt f1EMBER Of- BARNcSTOWN FORMATIONe•••••••••••••••••••• 317FLRC 
FLOKENA SHALE MtMBEK OF BEATTIE LIMESTONE ••••••••••••••••••••••••••••• 317FLRN 
fALLS ~lTV LlMESTON~ •••••••••••••••••••••••••••••••••••••••••••••••••• 317FLSC 
fUNSTON llMLSTON~••••••••••••••••••••••••••••••••••••••••••••••••••••• 317FNSN 
FORl Rllf:Y LIMESTONE MEMBER OF BARNESTON LIMESTONE •••••••••••••••••••• 317FRRL 
FIVE POINT llME.SlONE MEMBER OF JANESVILLE SHALE. • ••• ••••.•••••••••• •• •• 317FVPN 
GAGE SHAL£ "EMBlR OF DOYLE SHALE•••••••••••••••••••••••••••••••••••••• 317GAGE 
(,LENROCK. LIMI:!>lONE: i'1Ei4BER OF RED EAGLE LIMESTONE. ••• •••• ••. •• •. ••. •• •. 317GLCK 
GK.ANT SHAlf MEMbER OF WINflElO LIMESTONE •••••••••••••••••••••••••••••• 317GRNT 
GEAkYAN SlAG'E••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 317GRYN 
HOUCHEN CREEK liMESTONE MEMBER•••••••••••••••••••••••••••••••••••••••• 3l7HC.CK 
hUTCHINSON SAL l MEMBER (.if WtlLlNGTON FORMATION. •• ••• • ••• • •. •• • • ••• •• •• 317ttCNS 
HUGHES CREEK !>HALE MEMBER Of fORAKER LIMESTONE •••••••••••••••••••••••• 317HGCK 
HlJLlE:NBER\? LIMFSTONE MEMBER OF ;JElLlNGTON FORMATION. •••. •• •. • • • ••• •. •. 311HLBG 
tiOLMESVILLt ~hALt Mf:HBER OF OOYlf: SHALE••••••••••••••••••••••••••••••• 317HlHV 
HAMLIN SHALE MEMBER OF JANES\#JLLE SHALE••••••••••••••••••••••••••••••• 317HHLN 
HUOSE:R SHALf. ME;.MBE~ OF BAUER LIMESTONE •••••••••••••••••••••••••••••••• 317HOSR 
hOwl: LIMt:SlllNE MEMBER OF RED EAGLE LIMESTONE•••••••••••••••••••••••••• 317HOWE 
HERINGl ON L HH:.SlONE MEMBER OF NOLAN L lMES lONE: •• • •••••••• • •••• • •. • •••• • 317HRNG 
HARPER SANDSTON~•••••••••••••••••••••••••••••••••••••••••••••••••••••• 317HRPR 
HA!>K~W GYPSUM MEMbER UF BLA!Nl GYPSUM••••••••••••••••••••••••••••••••• 317HSKW 
hAVE.NSVlLlf SHALE MEMBER OF WREfORD LlMESTONEe•••••••••••••••••••••••• 317HVVL 
HAWXBY SHAll: MEMBER OF ONAGA SHALE•••••••••••••••••••••••••••••••••••• 317HXBY 
lNUIAN CAvf ~ANUSTONE Bt:O OF lOWLE SHALE MEMBER Of ONAGA SHAlE•••••••• 31710CV 
KlNN~Y LIMESTONE MEMBER Of M~lflELD SHALE••••••••••••••••••••••••••••• 317KNNY 
KRIDER liMt~lUNt fiU.~1bER NOLANS llMtSlONt: •••••••••••••••••••••••••• •••• 317KROR 
LONG CREEK l.lM£SlONE MEMbER OF FORAKER LIMESTONE •••••••••••••••••••••• 317LGCK. 
LEGION SttALf:: MEMBER Uf GRENOLA LlMESTONEe••••••••••••••••••••••••••••• 3l7LGON 
MEUlLlNE lUlJGf: GYP$UM MEMBER OF BLAINE GYPSUM••••••••••••••••••••••••• 317MCLG 
MIDOLEBUR~ liMfSTONE MEMBER CF bAOER LIMESTONE ••• ••. •• •• •• •• •• •• •• • • •• 317MOBG 
KlLAN OGLOMITE MI:MBER OF- WELLI~GTON fORMAllON ••••••••••••••••••••••••• 317MlLN 
MURRILL LIMESTONE MEMBER OF bEAlllE LIMESTONE ••••••••••••••• ~ ••••••••• 317MRRL 
NEVA LIMESTONE: MEMBER Of GRENOLA LIMESTONE•••••••••••••••••••••••••••• 317NEVA 
NlPPEWAlLA bRLUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 311NPPL 
NESCATUNGA bYPSUM MEMBER OF BlAINE GYPSUM••••••••••••••••••••••••••••• 317NSCG 
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OAKS SHALt bED Of HAMLIN MEMBER Of JANESVILLE SHALE. •. • • •• •. • • ••• •. • • • 3170AKS 
OKLTA StiALl:. MEMbEK OF BARNtSTON LIMESTONE ••••••••••••••••••••••••••••• 3170KET 
PADDOCK SHALE MEMBER UF- NOLANS LIMESTONE •••••••••••••••••••••••••••••• 317POCK 
ltJWER ~ERK1AN-UPPER PENNSYLvAHIAN SERIES. ••• • ••• • •••• • ••• • ••. ••••••. •• 317PMPV 
LOWER PERMIAN SE-RIES•••••••••••••••••••••••••••••••••••••••••••••••••• 317PRMNL 
RUNNYMEDt ~ANO~ lt:.tU.: MEfitBER OF NimESCAH SHALE •• • • ••. • ••. •• •• • • •. •• •• •• 317RNMO 
STONE: CORR~. t.. FCRMA liON. •• ••••• •. •• •• •. •. • • ••• •. • ••• •. •. • •• •. • •. • • • • •. • 317SCRL 
SCt1ROYER LIMESlUNE MEMBER Of WRl::fORO LIMESTONE•••••••••••••••••••••••• 317SCRR 
SHIHI:.R (;.YP:)UM MEP'!SER. Of BLAINE bYPSUH••••••••••••••••••••••••••••••••• 317SHHR 
SALEM POINT SHAlE MEMBER OF GRENOLA LIMESTONE ••••••••••••••••••••••••• 317SLMP 
SALLYARDS llMESTUNE: MEMBER OF GRENOLA LIMESTONE••••••••••••••••••••••• 317SLRO 
SUMNER GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 317SMNR 
SPEISER ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 317SPSR 
StEARNS SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 317SRNS 
STINE SHALE: 6E:D OF HAMLIN SHALE MEMBER OF JANESVILLE SHALE•••••••••••• 317SllN 
STOVALL LIMLSTLNE Mf:MBER Of WINFIELD LIMESTONE •••••••••••••••••••••••• 317STVL 
TOWLE ShALE MEMbER OF ONAGA ~HALE••••••••••••••••••••••••••••••••••••• 3l7TOWL 
lHREE:MlLE: LIMESTONE MI:MBER Of WREFORO LIMESTONE ••••••••••••••••••••••• 317TRML 
TOWANDA LlMtSlONE MEMBER OF DOYLE SHALE••••••••••••••••••••••••••••••• 317TWNO 
WEST BRANCH SnAlf. MtMBER Of JANESVILLE ShALE:•••••••••••••••••••••••••• 317W6RC. 
WINFlELO LlMESluNE:: •••••••••••••••••••••••••••••••••••••••••••••••••••• 31-IWFLD 
WR~FURO liMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 317WRFD 
WYMORE SHALE MEMBER OF HATFIELD SHALE••••••••••••••••••••••••••••••••• 317WYMR 

LEONARDIAN 

CEDAR HILL£ SANuSlONE ••••••••••••••••••••••••••••••••••••••••••••••••• 318CUHL 
KINGMAN SANUSTuNE MEMBER OF hARPER SANDSlONE •••••••••••••••••••••••••• 318KNGM 
Lf:UNARUlAN ~ERIES••••••••••••••••••••••••••••••••••••••••••••••••••••• 318LNRO 
SALT PLAIN FURMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 318SLPL 

WOL FC AM PI AN 

blUE RAPIDS SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 319BRPO 
COUNCIL GROVE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••• 319CCGV 
CHASE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 319CHSE 
ESKRIDGE £hALE••••••••••••••••••••••••••••••••·~··•••••••••••••••••••• 319EKOG 
FORAKER LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 319FRCK 
GR~NOLA LIMtSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 319GRNL 
JOHNSON SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 319JNSN 
OOELL SHAlt••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 31900El 
REO EAGLE LlM~SlON~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 319ROEG 
ROCA ShAL~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 319ROtA 
WOLFCAMPIAN SERIES•••••••••••••••••••••• ~•••••••••••••••••••••••••••••• 319WFMP 

PENNSYLVANIAN 

GRANITE WASH•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320GRWS 
PENNSYLVANiAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 
PE:NNSYLVANlAN-l.AMBRIAN SYSTEMS.••••••••••••••••••••••••••••••••••••••• 320P"CB 

UPPER PENNSYLVANIAN 

AMAZONIA llMESlUNE MEMBER OF LAWRENCE fORMAT'ION •• ••• • ••••• •• •• • • •• •• • • 321AMZN 
AARDE ShALE ME~BER Of HOWARD LlMESTONEe••••••••••••••••••••••••••••••• 321ARDE 
ARbENllNf:: LlMESTO"'E MEMBER Of WYANDOTTE LIMESTONE ••••••••••••••••••••• 321ARGN 
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AVOCA LIMESTONE MEMBER OF LECOMPTON LIMESTONE ••••••••••••••••••••••••• 321AVOC 
BAChELOR CREEK LIMESTONE MEMBER Of HOWARD LIMESTONE ••••••• ••••• ••• •• •• 3ZlBC.CK 
BEll LlMESTONf MEMBER Of LECOMPTON LlMESl'ONE. •• •• ••• • ••• •• •••• •••• •• •• 321BEll 
BERN LlMESTl1NE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 321BERN 
bEThANY fALLS LlMESlONE Mf::MBER SWJPl FORMATION. • • ••• • •• • •• ••••• • •• • • •• 321BFLS 
BIG SPRINGS LIHE~'ONE MEM6ER OF LECOMPTON LIMESTONE ••••••••••••••••••• 3218GSP 
bLOCK LIME!>lOI\lE MEMbER Of CHERRYVALE StiALE•••••••••••••••••••••••••••• 3218LCK 
BURLINGAME LIMESTCI\E MEMBER Of BERN LIMESTONE••••••••••••••••••••••••• 3218LGM 
BRUWNVILLl LlMf=STONE MEMBER OF WOOD S!OING FORMATlON •••••••••••••••••• 321BRVL 
CE~AR VALE ~HAL~ MEMbER OF SCRANTON ShALE••••••••••••••••••••••••••••• 321COVL 
COFFEYVILLE FORM~TlON ••••••••••••••••••••••••••••••••••••••••••••••••• 321CFVL 
tOTTAGE GROVE:: SANDSTONE. OF C.HANUTE ShALE ••• • ••• •• ••. •••••• •• •••••••• •• 321CGGV 
{.HANUT E StiA LE •• • •••• • ••• •. • ••• • • •• •. • • •· •• • • • •. •. • •. • • • • •. • •. •. • •• •. • • • 321CHNT 
CHURCh LlMESTOhE MEMBER Of HOWARD LIMESTONE •••••• ••••••••• ••••• ••••• •• 321CHRC 
~LAY 'REEK LlMtSTON~ M~MBcR OF KANWAKA SHALE•••••••••••••••••••••••••• 321CLCK 
tEMENT tl T'Y LIMlSlDNE l"aE:MHER OF DRUK LIMESTONE •• • ••. • •• ••• • ••••• •• •• •• 321CMNC 
CANVlllE LIMESlONE MEMBER Of DENNIS LIMESTONE ••••••••••••••••••••••••• 321CNVL 
l.APTAIN CREEK LIMESTONE MEMBER CF STANTON LIMESTONE ••••• •• •••• •••••. •• 32ICPCK 
CORBIN tiTY LIMESTONE ME~aER OF DRUM liMESTONE •• • •• • • •• • •• • •••• •• • •. •• 321CRBC 
CHERRYVAlE ShALt•••••••••••••••••••••••••••••••••••••••••••••••••••••• 321CRVL 
CURZON LlME:STONf MEMBER OF TOPEKA LIMESTONE ••••••••••••••••••••••••••• 321CRZN 
CRITZER LIMESTONt MEMbER Of HERTHA LIMESTONE•••••••••••••••••••••••••• 32ltRZR 
DUDUS CREEK SAf\:D"STONE: ME.:MSER CF GALESBURG SHALE••••••••••••••••••••••• 321DDCK 
DEWEY LIMESTONE MtM&tR OF Ot-tUM LIMESTONE •••••••••••••••••••••••••••••• 321DEWY 
DONIPHAN ShALE MEMBER Of LEC.GMPT~ LIMESTONE •••••••••••••••••••••••••• 321DNPN 
DOVER LIMESlONE MEMBER Of STOTLER LIMESTONE••••••••••••••••••••••••••• 321DOVR 
(R .y SHAll: Mt:MbtR Of STOTLER LIMESTONt: ••• • •• •• ••• • •••• ••••• •• •• •• •• •• •• 3210RY 
DU BOIS LIMESTONE: MEMBER OF TOPEKA liMESTONE •••••••••••••••••••••••••• 321DUBS 
ELMONT LIMESTONt Ml:MBER Of EMPORIA LIMESTONE •••• ~ ••••••••••••••••••••• 321ELMN 
ELMO COAL b EO Of- CEllAR VALE SHALE MEMBER OF SCRANTON SHALE • • • • • • • • •• •. 321ELMO 
EUUORA SH~lE MEMBER Of ~TANTON LIMESTONE •••••••••••••••••••••••••••••• 321EUDR 
ERviNE CREEK LJME~f0NE ~EMBER Of DEER CREEK LIMESTONE ••••••••••••••••• 321EVCK 
~~ENLH CRtEk SHALE MEMBER OF ~OOT ShALE••••••••••••••••••••••••••••••• 321FCCK 
F-Rlt:URICH SHALE HEMBtR OF ROOT SHALE•••••••••••••••••••••••••••••••••• 321FROC 
FARLEY liHE~TONE MEM6ER OF WYANDOTTE liMESTONEe••••••••••••••••••••••• 321FRLY 
FRISBit: LlMESJ'ONf MtMBER. WYAN.lOlTE LIMESTONE •••••••••••••••••••••••••• 321FRS8 
GRANOHAVEN LlME~lONE MEMBI:~ OF STOTLER LIMESTONE•••••••••••••••••••••• 321GRDV 
GRAYHORSE li~ESTONE MEMBER OF WUUO ~lOlNG FORMATION ••••••••••••••••••• 321GRRS 
HEEBNER ~HALl: MtM~tR OF ORtAO liMESTONE ••••••••••••••••••••••••••••••• 321H8NR 
HICKORY CRtEK. SHALE: MEMBER Of PLATTSBURG LIME:Sl'ONE •• •••• ••• ••• •••••••• 321HKCK 
H[UMADER SHAL~ MEMbEk Of OR~AO LIMESTON~•••••••••••••••••••••••••••••• 32lhKDR 
HOLT SHALE MEMB~R OF TOPEK~ LlMESTONE ••••••••••••••••••••••••••••••••• 32lh0LT 
HUSHPUCKNEY SHALE a'lttMeER Of SWOPE LIMESTONE. •• •• • •• • • ••. •• •. •• •. ••. • • • 321HPCK 
HAPPY hOLLU~ li~ESTGN~ HEMSER OF SCRANTON SHALE••••••••••••••••••••••• 321HPHL 
HEPL~R SANDSTON[ HtM~ER Of SEMINOLE FORMATION ••••••••••••••••••••••••• 321HPLR 
HARTfORD lli"lESTGNE ~f:t1BE:R CF lOPEKA LIMESTONE •• ••••• ••• ••• ••••••••• ••• 321HRFD 
HASKEll llkt!>lt.JNE l"it:MbER OF LAWRENCE FORMATION •••••••••••••••••••••••• 321HSKL 
HARVEYVILLE SttAtE MEMBER Uf EMPORIA LlMESlONEe•••••••••••••••••••••••• 321HVVL 
ISLAND CREEK !:>t-~ALE MEMBER Of WYANOOTTE LIMESTONE •••••••••••••••••••••• 321IOCK 
iOWA POINT ~HAL~ MEMbE:R OF TOPEKA LIME£10NE ••••••••••••••••••••••••••• 321IPNT 
IRt:.LANl.J SANUSTCNE MEMbER Of LAWRENCE SHALE•••••••••••••••••••••••••••• 321IRLO 
JA~KSON PAkK ~HALE ME~BtR Of KANWAHKA SHALE••••••••••••••••••••••••••• 321JKPK 
JH1 CREEK. llME~l'ONE f'IIEMBER OF ROOT SHALE•••••••••••••••••••••••••••••• 321JMCK 
JONE-S POINT ShALE M\:HBER Of TOPEKA LIMESTONE •••••••••••••••••••••••••• 321JNSP 
KING t11LL SHAll:: MEMbER Uf l~CUMPlON LIMESTONE ••••••••••••••••••••••••• 321KGHL 
KNOBTOWN ~AMDSTCN~•••••••••••••••••••••••••••••••••••••••••••••••••••• 32IKN8N 
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K.EREFORO LIMESTONE MEHBE:R OF UREAO LIMESTONE •••••••••••••••••••••••••• 321KRFO 
LARSH-BURR OAK SHALE MEMBERS Of DEER CREEK. LIMESTONE.••••••••••••••••• 321L80K 
LANE-BONNER ~PRINGS SHAlE••••••••••••••••••••••••••••••••••••••••••••• 32ll8SP 
LANGDON SHAL~••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 321LNGO 
LANE-VILAS SHALES••••••••••••••••••••••••••••••••.••••••••••••••••••• ·•• 321LVLS 
lEAVENWORl.H LIMESTONE MEMBER Of OREAD LIMESTONE••••••••••••••••••••••• 321LVNR 
MUNCIE CREEK. StiALE MEMBER OF lOLA LIMESTONEa•••••••••••••••••••••••••• ~21MCCK 
MIDDLE CREEK LIMESTONE MEMbER Of" SWOPE LIMESTONE •••••••••••••••••••••• 321MOCK 
MOUND CITY SHALE ME~BER OF HERTHA LIMESTPNE ••••••••••••••••••••••••••• 321MNOC 
MAPLE HILL LIMESTONE MEMBER Of lEANDALE LIMESTONE ••••••••••••••••••••• 321MPLH 
MERRIAM LIME!> lONE ME.JIIBER Of Pl.ATTSBURG LIMESTONE ••••••••••••••• ••• •••• 321MRRM 
MISSOURIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••• 321MSRN 
NEBRASKA Cl TY LIMESTONE MEMBER Of WOOD SIDING FORMATION•••••• ••••••• •• 321NBKC 
NOOAWAY l.OAl BED OF AAROE SHALE MEMBER Of HOWARD LIMESTONE • •• • ••. • • • • • 321NDCL 
NEMAhA SUBG~UUP.•••••••••••••••••••••••••••••••••••••••••••••••••••••• 321NEMH 
OSkALOOSA SHALE MEMBER OF OEEk CR~EK LIMESTONE•••••••••••••••••••••••• 3210SKL 
OLAWK.IE LlMf.!)lOtd; MEMBER OF OEf:R CREEK LIMESTONE. ••. •••••••• •• •••• •• •• 3210ZWK 
PAOLA LIMESTONE MEKBER Of lOLA llMf-Sl'ONE •••••••••••••••••••••••••••••• 321PAOL 
PONY C.R EEK ~HAlE MEMBEk CF WOOD SI 01 NG FORMATION • •• • • ••• • • • •••• • • •. • • • 321PCRK 
PLUMB SHALE MEMBER Of WOOD SIDING FORMATION ••••••••••••••••••••••••••• 321PlMb 
PIERSON POINT SHALE••••••••••••••••••••••••••••••••••••••••••••••••••• 321PRSP 
UPPER PENNSYL~ANIAN SERIES•••••••••••••••••••••••••••••••••••••••••••• 321PSLVU 
Q.UINOARO SHALE MEMBER OF WYANOOTTE LIHEST"ONE •••••••••••••••••••••••••• 321QNOR 
'JUE:fN HILL ~HALE Mf:MBER Of LECOMPTON LIMESTONE •••••••••••••••••••••••• 321QNHL 
ROBBINS SHALE MEMBER OF lAWR~NtE SHALE•••••••••••••••••••••••••••••••• 321RBNS 
READING LlME:SlONE MEMBE:R Of, EMPORIA LIMESTONE ••• • ••• ••• ••• ••••••••• • •• 321RONG 
ROCk SLUFF ll~1t:., SlONE ME:MBfR OF DEER CREEK LIMESTONE. • • •• •• •• • •• ••• •• •• 321RK8t= 
ROCK LAKE SHAlE MEM&ER Of STANl.ON LlMESTCNE. •••• • •• • •••• •• •••. •• •• ••. • 3llRKLK 
RULO llMESlUNE: MEMBER Of SCRANTON SHALE•••••••••• ••• •••••• •••••••••. •• 321RULO 
RAYTOWN LIMESTONE MEMe.ER {Jf lOLA LIMESTONE •••••••••••••••••••••••••••• 321RYTN 
LOWE:R SIBU::Y COAL bED OF lONbANO>tlE SANDSTONE MEH6ER Of STRANGER FH. • • 321SBLYL 
UPPER SISLE:Y COAL bED Gf TONGANOXIE SANDSTONE MEMBER OF STRANGER FM. •• 321SBLYU 
SOUTH 6ENO LIMI:STONE MEMBER Of STANTON LIMESTONE. •• • •. • ••• • •. • •• • •• •. • 321SBNO 
SOLDIER CREEK SHALE MEMeER Of BERN llME:~lO~E •••••••••••••••••••••••••• 321SOCK 
SNYDERVILlt ShAlE M~MHER Of O~EAD LlMESTONE••••••••••••••••••••••••••• 321SOVL 
SHELDON LlHlSTONE: KEMBER Of TOPEKA LIMESTONE ·. •• •. •• • • •• • ••. •. • •. •• •••• 321SLDN 
SOUJH HOUND SHAll: MEMBE.R OF Si::MlNlLE fORMATION •••••••••••••••••••••••• 321SMNO 
SNlABAR llPt~~TCNf MEMBER OF HERTHA llHESlONE •••••••••••••••••••••••••• 321SNbR 
SPRING HILl. LlME:SlONE MEMBER OF PLATTSBURG LIMESTONE ••• • •• •. • • • • •••• • • 321SPGH 
STORMONT llMESTL'NE BED OF WAMEGO SHALE M~HBER OF ZEAI'IDALE LIMESTONE. •• 321SRMN 
STULL SHAL~ MEMBER OF KANWAKA SHALE••••••••••••••••••••••••••••••••••• 32lSTLL 
STONER LIMESTONE: MEMbER OF STANTON LIMESTONE •••• •••• •••• •• • ••• ..... •• •• 321STNR 
SlARK SHALE MEMbER OF DENNIS LIMESTONE•••••••••••••••••••••••••••••••• 321STRK 
SILVER LAKi:: SHAL.E MEMBE:K OF SCRANTON SHALE. • • ••. • •• •• •• • ••. ••• •. ••. • •• 321SYLK 
TAC.KET fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 321TCKT 
THAYER COAL SED OF Ur\MAMED SHALE: ME MBfR Of NOXIE SA~DSTONE MEMBER •• • • • 321 THYR 
TURNER CREE~ ShAL~ MEMB~R Of TOP~KA LIMESTONE ••••••••••••••••••••••••• 321TNCK 
TONGANOXlf.:: ~ANUSTONE MEMBER Of STRANGER fORMATION ••••••••••••••••••••• 321TNGX 
TARKIO LIMESlfJNE MEMBER Of ZE::ANDAlE LIMESTONE••••••••••••••••••••••••• 321TRKO 
TORONTO llH~STUNE MEM8lR OF DREAD LIMESTONE ••••••••••••••••••••••••••• 321TRNT 
UTOPIA LlHtSTUNE MEMBER OF HOWARD LIMESTONE ••••••••••••••••••••••••••• 321UTOP 
VlNLANU SHAl~ MEMBER Of STRANGER FORMATION •••••••••••••••••••••••••••• 321VNLD 
WHllE ClOUD ShALE MEMbER OF SCRANTON SHALE•••••••••••••••••••••••••••• 321WCLO 
kOOU SIDING FORMAliUNea••••••••••••••••••••••••••••••••••••••••••••••• 321WUSG 
WEA SHALE MEMBI:R OF CHERRYVALE: SHALE•••••••••••••••••••••••••••••••••• 321WEA 
WAKARUSA liMESTONE MEHBER 01- 8E-RN LlMESlONE ••••••••••••••••••••••••••• 321WKRS 
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WILLIAMSBUR~ COAL BtO Of AMA£0NIA LlMtSTONE M~BER OF LAWRENCE FM ••••• 321WMBG 
kAMl:GO SHAt..t t4t.: r-1Btk UF Z.EANUALE: LIMESTONE ••• •••. •••• •••. •••••• ••• ••• •• 321WM'O 
WINTERSET LlMtSlONF MEMBER Of DEI'WIS LIMESTONE •••••••••••••••••••••••• 321WNRS 
WEA-"'Ul VIRA SHALE MEMBERS Of CHERttVVALE SHALE •• •. ••. ••• • •• •. ••. •••. ••• 321WQVR 
WESTE::R'VILLE LIMEStONE Ml~eER OF CHERRYVILLE SHALE ••• ••••••. ••••••• •• •• 321WRVL 
Wt:~TPHALlA LlMESTOt_,t MEMBER OF STRANGER FORMATION ••••••••••••••••••••• 321WSPL 
WESTON SHAL~ MEHbEk OF ~TkAN&ER FORMATION ••••••••••••••••••••••••••••• 321WSTN 
WATHENA ShALt jlf,f.Mt:\ER OF OREAD L I ~ES TONE •• •• •• • •• • •• • • ••••• • •. • •••• • •. • 321WTHN 
WlNZELEK ~HALE MEMBER Of HOWARD LIMESTONE ••••••••••••••••••••••••••••• 321WLLR 

VlRGlLIAN 

AUBURN ShALl•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322ABRN 
CALHOUN SHAll••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322CLHN 
UOUGLAS GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322DGLS 
DEER CREEK llMI::STONE: •••••••••••••••••••••••••••••••••••••••••••••••••• ·322DRCJ<. 
E:LblN SANOS lONf. MEM6ER OF VAf.100SA FORMA liON •••••• •• •• • •• • • •• • • • • • •• •. • 322El GN 
EMPORIA llMtSlUNE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 322EMPR 
HOWARD llM~~lCNE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 322HWRD 
KANWAKA SHAlf••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322KNWK 
LECOMPTON LlME~lONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 322ltMP 
LAWRENCE ShfrLE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322LRNC 
OREAU LlME~lONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3220REO 
PILLSBURY ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322PlBR 
PLATTSMOUTH LIMESTONE MEMBER Cf OR~AD LIMESTONE ••••••••••••••••••••••• 322PLSM 
RICHAROSuN ~UbGRCUP••••••••••••••••••••••••••••••••••••••••••••••••••• 322RCRO 
ROOT ShAL~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322ROOT 
SACFOX SUBbROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322StFX 
SCRANTON SH1\l.f: •••••• •• ••• •• ••• •. •• •• • •• •• •• • • • • •. ••. ••• •• • • •• • • •. •. • • • 322SCRN 
SHAWNE:t bkUUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322SHWN 
SPKING BRANCH LIMESTONE MEMbf::R OF LECOMPTON LIMESTONE •••••• •••. •• • •• •• 322SPCB 
STRANGER fORMAliO~ •••••••••••••••••••••••••••••••••••••••••••••••••••• 322SRGR 
STUTLER llMtSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 322STLR 
S~~ERY SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322SVRY 
TE(.UMStH SHALE:•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322TCMS 
lOPl:KA LIMl~TONE •••• ••• •••• • ••. • •• • •. ••. •••• • •• •• •••• •• ••• •••• •••••• •• 32210 PK 
VlRblLIAN SlAbE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322VRGL 
WABAUNSEE GRUUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322WBNS 
WILLARD SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322WLRD 
ZEANDALE LIME~lUNE •••••••••••••••••••••••••••••••••••••••••••••••••••• 322ZNDL 

MISSOURIAN 

BkUNSON SU8GROuP •••••••••••••••••••••••••••••••••••••••••••••••••••••• 323BRNS 
BONNER SPRINGS St1A.LE •• •••••••• •. •• ••• • ••• •• •••• • • ••. • •• •••• • •. • ••••••• 323BSPG 
CMEC~EKBOARD ll~E~lONE •••••••••••••••••••••••••••••••••••••••••••••••• 323CCKB 
UENNIS LlMESTDNE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 323DNNS 
URUM LIMESTUN~ •• •••••••••••••••••••••••••••••••••••••••••••••••••••••• 323DRUM 
fONTANA SHALf MEMBEk OF CHERRYVALE SHALE•••••••••••••••••••••••••••••• 323FNTN 
GALESBURG 5 hAlt: ••••• •• •••••••••••••• • ••••• • ••• •. • ••• • •••• • ••• • ••••••• • 323GL BG 
HERlHA ll~ESTO~E •••••••••••••••••••••••••••••••••••••••••••••••••••••• 323HR1H 
lATAN LlM~~lONl ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3231ATN 
lOLA LlME~lONt •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 32310LA 
KAN!JAS LilY GkOlJP••••••••••••••••••••••••••••••••••••••••••••••••••••• 323KSSC 
LANE SHAL~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323LANE 
LAUORE ShALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323LDOR 
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LINN SU8bROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323LINN 
LANSING GkOUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323LNSG 
NOXIE SANUS10Nt ME.l"'tBE:R Of C.tiANUTE SHALE:••••••••••••••••••••••••••••••• 323NOXI 
PEOEE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323PEDE 
PLATTSbURG LIMESTONE ••••••••••••• ~ •••••••••••••••••••••••••••••••••••• 323PLBG 
PLEASANTON bROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 323PLSN 
~UlVIRA ShALE MEMBER OF CHERKY~AlE ~HALE•••••••••••••••••••••••••••••• 323QUVR 
SEMINOLE FOR~AllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 323SMNL 
STANTON liMESlONE •••••••••• ~ •••••••••••••••••••••••••••••••••••••••••• 323S1NN 
SWOPE llMESTONf ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323SWOP 
~ILAS SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323VILS 
WYANDOTTE LlME~TONE••••••••••••••••••••••••••••••••••••••••••••••••••• 323WNOT 
lARAl1 SUBC·ROlfP •• •• ••••• •• • • •• • •• •• •• • ••••••• • •••• ••. • • •• •. • ••••• • ••• • • 323ZARH 

MICDLE PfNN~YLVANIAN 

ATOKAN (BENDIAN) STAGE•••••••••••••••••••••••••••••••••••••••••••••••• 324AK60 
ALTAMONl LlMESTUN~•••••••••••••••••••••••••••••••••••••••••••••••••••• 324ALMN 
AMURtT LlMt-STUNE. rtE.HbER Of ALTAMONT LIMESTONE••••••••••••••••••••••••• 324AMRT 
ANNA SHALE MEMbER OF PAWNEE LIMESTONE ••••••••••••••••••••••••••••••••• 324ANNA 
bROKEN ARROW CGAL••••••••••••••••••••••••••••••••••••••••••••••••••••• 32~8RKA 
BE::VIER C.uAL BED Of CABANIC!> FORMATION ••••••••••••••••••••••••••••••••• 324BVIR 
BR~EZY HILL LIMESTONE MEMBER OF CABANJSS FORMATION •••••••••••••••••••• 3248ZHL 
CAtiANl~S FOkMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 324CBNS 
CHAl•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 324CHAl 
CRGWE:bUkb COAL BED OF CAb.ANl~S FORMATION •••••••••••••••••••••••••••••• 324CR8G 
~RYWOOD LOAL ~EO Uf KREBS FORMATION ••••••••••••••••••••••••••••••••••• 3240RYO 
OESMOlNE~lA~ STAGE•••••••••••••••••••••••••••••••••••••••••••••••••••• 324DSMS 
ENC:>LI::VAlt SANuSlCWE ME:H6ER OF LABEllE SttALE •• ••. • •• •. ••• •• •• • • •• • • •• •• 324EGLV 
EXCELLO ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 324EXCL 
FLEMING COAL 8t.O Of CABANISS FORMATION •• ••• •• ••. •••. ••• •••. ••• •••••• •• 324FLMG 
HOLOl:NV lllt S:HA.LE ••• ••. •• ••••••• •• •••••• ••• •• •• •• •• •. • •. •• •••••••••••• 32~HLDV 
HUUX LIME STONE bED OF lITTLE OSAGE SHALE MEMBER Of FORT SCOTT LS ••• • •. 324HOUX 
lOENBRU LlMESllJNE MEMBER Of LENAtlAH LlMt:-STONE •• •• •• •• •••••• •• ••. •••. •• 324IDBR 
IRON POSl CCAL•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 324IRPS 
KNIFETON COAL••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 324KNFN 
LAbERDIE LIMESTONE ME:HBt:R Of PAWNEE LIMESTONE ••••••••••••••••••••••••• 324L8RD 
LAKE NEOShO SHAll:. MEMBER OF ALTAKJUNT LIMESTONE ••••••••••••••••••••••• 324LKNS 
MYRICK SlAllUN LIME~TONE MEMBER OF PAWNEE LIMESTONE ••••••••••••••••••• 324MCKS 
MJNE CREEK ShALl:. MEMbER Of. PAWNEE LIMESTONE •• ••. •••. ••• •••. •••. ••• •• •• 324MCRK 
MULBERRY tOAL BEU Of BANDERA SHALE•••••••••••••••••••••••••••••••••••• 324MLBR 
MULKY ~OAL fiED Of CASA....,ISS FCRMAl'lON. ••• •••. •••••••• •••••••••• •••• •• •• 324MLKY 
MINERAL CliAL BfD OF CABANISS fORMATION •••••••••••••••••••••••••••••••• 324MNRL 
NORflEET LIMESlUNE MEMBER Of LENAPAH LIHESTONE•••••••••••••••••••••••• 324NRFL 
Nf=UTRAL C.OAl BED Of KREBS FOH.MATlON ••••••••••••••••••••••••••••••••••• 324NTRL 
PERRY FARM SHALE: MEMBER Of LENAPAH liMESTONE •••••••••••••••••••••••••• 32"tPRFM 
MIUOLE PENNSYLVANIAN SERIES••••••••••••••••••••••••••••••••••••••••••• 324PSLVM 
K.OWE COAL t! l[J Of KREBS fORJI\ATlON •• ••• • ••• • • • •••••• • •• •• • •• •• •••• • ••• • • 324ROWE 
RIVERTON COAL bED Of KREBS FORMAliON •••••••••••••••••••••••••••••• •••• 324RVR.N 
SCAHMON C.OAl SEO OF CABANISS FORMATION •••••••••••••••••••••••••••••••• 324SCMN 
SUMMIT COAL bEu OF LITTLE OSAGE SHALt MEMSER Of FORT SCOTT LIMESTONE •• 324SMMT 
STICE COAle••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 324STIC 
TEBO CUAL BEU OF CABANISS fURMAllON ••••••••••••••••••••••••••••••••••• 324TEBO 
TINA LlME:SlONt MEMBER OF ALTAMCUNT LIMESTONt •••• •••••••• •• •• •••. ••• • •• 324TINA 
TIAWAH LIMESTONE ~ED Of CABANIS~ FORMATION •••••••••••••••••••••••••••• 32~TIWH 
WHEELER COAL 0~ VEkOIGRIS fOR14AllON ••••••••••••••••••••••••••••••••• •• 324WHLR 
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WALT JOt1N!..ON SANUS lONe MEMBER Of NOWATA SHALE. •. •. •. • • • • • • •••• •. • • • • •. 324WLRJ 
WltR PITTSBURG COAL &ED OF CA~ANISS FORMATION ••••••••••••••••••••••••• 324WPBG 
WARRENSBURG ~ANU~lONE••••••••••••••••••••••••••••••••••••••••••••••••• 324WRBG 
WORLANU LHH-SlllNf MEMBER Of All AMOUNT ll,..ESTONE •• •• •• ••. ••. • • • •. • • •• • • 324WRLO 
WARNER ~ANO~TONE: MEMBER Of KREBS fORt-tATlCN. •• •• • • •• •• ••••• •• • •• •. •. • •• 324WRNR 

Dt.S MOINES! AN 

ALTAMONl llMtslONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 325ALMN 
BANDERA ~UARRV SANDSTONE MEMbER OF BANDERA SHALE•••••••••••••••••••••• 3256DRQ 
BLUtJACKET SANDSTONE MEMBER OF "'RE6S FORMATION •••••••••••••••••••••••• 3258JCK 
BLACKJACK tREl:l< LlME~TGNE MEHSER Of FORT SCOTT LIMESTONE •• • ••• • • •• •. •• 3258KJC 
BANDtRA ~hALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3258NOR 
CtiELSEA SANuS lONE MEMbE:R Of CABAN! SS fORMAT ION •• • •• • • • • • ••••• • • •• • •• • • 325CHL.S 
CHEROKEE GRLUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325CHRK 
UES MOINtSIAN SERIES•••••••••••••••••••••••••••••••••••••••••••••••••• 3250SMS 
FORT SCOTT LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 325FRSC 
HlGGINSVlLlt LIMESTONE MEMSE.R Of fORT SCOTT LlMESlONE ••••••••••••••••• 325HGVL 
hOLOENVILLt ~nALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 325HLOV 
kREBS FORMA llON. •• •••• • •• • •••••• •• •. • •• •• •• •. •• • • •. • • • • • • •. • •. •. • •••• • 32.5KRBS 
LAbETTE SHAlE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325LBTT 
llllLE: OSAl:.E MEMBEk Uf FCJal StOTT LIMESTONE ••••••••••••••••••••••••••• 325lLOG 
LENAPAH llMESlON~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 325LNPri 
MARMATON GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325MRMN 
NOWATA SHALt••••~••••••••••••••••••••••••••••••••••••••••••••••••••••• 325NOWT 
PAWNEE LlME~TCNE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 325PWNE 
SEVILLE LIME:~TONE MEMBER Uf- KREBS fORMATION ••••••••••••••••••••••••••• 3Z5SVLL 
VERUIGRlS LlM~STONf HEI"18f.R OF CAbANl~S FORMATION. ••. ••• ••• ••••• ••• •••• 325VROG 
WAR~ER SANDSTONE MEMBER OF K~EB~ FORMATIUN •••••••••••••••••••••••••••• 325WRNR 

· ATOKAN 

ATOKAN SERl~S••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 32bATKN 

LOWER PENNSYLVANIAN 

KEARNEY FOki'\AilON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 327KRNY 
MORROWAN SlAGE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 327MRRN 
LOWE:R Pt:NNS YL VAN IAN SER lES •• • • • • •• •• • •• •. • • • • ••. •. • • • • •.• • • • • • • • • •• • • • • 327PS LVl 
PtNNSYLVANIN~-MlSSlSSlPPIAN SERlES•••••••••••••••••••••••••••••••••••• 327PVMP 

~.ORROWAN 

MORROWAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 328MRRN 

Ml.S~l~!>lPPIAN 

CHAllANOOGA SHALl::••••••••••••••••••••••••••••••••••••••••••••••••••••• 330ClNG 
MISSISSIPPIAN SYSTtM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 

UPPER MlSSlSSIPPlAN 

CUWLEY fGRMATlOh •••••••••••••••••••••••••••••••••••••••••••••••••••••• 331CWLY 
MISSlS~lP~lAN, UPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 331MSSPU 
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C.HE~TERIAN 

C.HESTERAN SlAGE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 332CRSN 
ChfSTERIAN S~RIES ••••••••••••••••••••••••••••••••••••••••••••••••••••• 332CSRN 

MERAMECIAN 

MERAMECIAh ~ERI~S••••••••••••••••••••••••••••••••••••••••••••••••••••• 333MRMC 
~TE GENEVIEVE: LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••• 333SGVV 
SAL~M LIMESTONE •••••••••••••• ~•••••••••••••••••••••••••••••••••••••••• 333SLEM 
SPtRGEN LIKESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 333SPRG 
Sl LOUIS LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 333Sl'LS 
WARSAW LIME~lONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 333WRSW 

LOWER MISSISSIPPlAN 

BOICE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 331801C 
CHOUTEAU LIME:!:. lONE •• •• • ••••••• • •••• •• ••• ••• ••••. •••• •••••• •••••••• •• •• 337CHUT 
COMPTON LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 337CMPN 
MlSSISSIPPl~N-OEVONlAN SYSTEM••••••••••••••••••••••••••••••••••••••••• 337MPOV 
Ml~SISSIPPlAN, LOWER•••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPL 
SEDALIA UOLGMlTE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 337SDL1 
Sl JOE LIME~lONE MEMBER OF fERN GLEN LIMESTONE. •. •• • •••• •• •• • ••••. •• •• 337ST JO 

OSAGEAN 

BURLINGTON llHESlONE •••••••••••••••••••••••••••••••••••••••••••••••••• 338BRLG 
FERN GLEN llM~STLNE ••••••••••••••••••••••••••••••••••••••••••••••••••• 338FRGL 
K.E:OKUK L IMEST'ONE • •. • ••. •• • • • • • • • • •. • • • •. • • • • • • • • •. • •••••• • ••• •. •. • • • • • 338KKUK 
OSAbEAN SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3380SGE 
OSAGEAN STAGE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3380SGEO 
R~EOS SPRJN& LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 338RSPG 

KINDERHOOKIAN 

GlLHOR~ CITY LlMlSTONE •••••••••••••••••••••••••••••••••••••••••••••••• 339GLMC 
KINDERHOOKIAN SERIES•••••••••••••••••••••••••••••••••••••••••••••••••• 339KNOR 
NORTHVIEW ShAll:••••••••••••••••••••••••••••••••••••••••••••••••••••••• 339NRTV 

DEvONIAN 

OEVONIA~ SYSTE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 
HUNTON GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 340HNT'N 
MIStiER SANDSTOf\lE Mt:HBER OF CHATTANOOGA SHALE•••••••••••••••••••••••••• 340HSNR 

MIDDLE DEVuNIAN 

OEVONlANt MIDDlE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3440VNNM 
MIOOLE UEVONlAN-LOWE:R SILURIAN SERIES••••••••••••••••••••••••••••••••• 3440VSL 

LOWER OEVONIAN 

OEVONIAN-SILURIAN SYSTEMS••••••••••••••••••••••••••••••••••••••••••••• 347DVSL 
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SILURIAN 

SILURIAN SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

LOwER SILURIAN 

CHIMNEY HILL DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••• 357CMNL 
!>ILURIANt LUWLr< ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 357SlRNl 

ORDUVIC.IAN 

OROOVlClAN ~YSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 3600DVC 

UPPE:R OROOV 1C IAN 

MAQUOKE:lA ShALl:. •• •• ••. •••. • •••. •• ••.• ••• ••• •••• • ••• ••••••• •••••••••• •• 3olMQKT 
CRUOVICIANy UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••• 3610DV&U 
VIOLA llMESlUN£ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3blVKMK 

~IUOLE UROOVltlAN 

UROUVICIAN 9 

PLATTEVlLLt 
.MlUULE •••••••••••••••••••••••••••••••••••••••••••••••••••• 
FOkfii\All ON ........... •. • • • • •· •. • • ••• • • • • •• • • • • • • • • • • • • • • • • • • • 

SIMONSON GR OU~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Sl P~TER SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 

LOWER ORDOVICIAN 

36400VCH 
3b4PLVL 
364SMPS 
364STPR 

ARbUCKLE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b7A8CK 
C.Oll't:R-JE:FFLKSON lllY OCLOMITE. ••• • •••••• ••. • •• • ••••• ••••• ••••••••. ••• 3b7CRJF 
COTTER DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367CllR 
GUNlt:.R SANuSTl!Nl tw\£1-\BER Of GASCONADE OOLOMITE ••• • ••• •••. •• •• ••••••• • •• 367GNTR 
bASCONAOE lHJLOMJlE •• ••. •• ••• • •• • ••. ••••• •••. •••. • •• • ••••••• ••• •••• •• •• 367GSCO 
UROOVICIAN, lOwER ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3670DVCL 
ORUOVlLlAN-CAMDRlAN SVSTEMS••••••••••••••••••••~•••••••••••••••••••••• 3670VCB 
ROUBlOOUX fUKMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 367RBOX 
VAN bUREN f GRI\!AllGN •••••••••••••••••••••••••••••• ••••••••••••••••••••• 367VNER 

tANAOIAN 

JEFFtR~UN LilY U8l0~1TE ••••••••••••••••••••••••••••••••••••••••••••••• 368JFRC 

(..AMbRIAN 

CAMBRIAN ~YSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 

UPPER CAMBRIAN 

t30NNETERRE. I)Ott:MlTt: •••• •• ........ •• •; •. •. • ••••• •. • ••• • • • • • • • • • • • • • • • • • • 
CAMBRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
i:MINI::NLI:: OOLOHllt: •• ••• ••••••••••••••••••••••••••• •••••••••••••••••·•••• 
HONEY CREEk LIMESlONE ................................................. . 
LAMOTlE-REA&AN SANDSTONt: ••••••••••••••••• ~ •••••••••••••••••••••••••••• 
LAMOTTt: 
KEAGAN 

SANOSTU~E ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SA~D~TO~E•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

APPt:NOIX f F-102 

371BNTR 
371CMBRu 
371EMNC 
371HCRK 
371LMRG 
371LM11 
371REGN 

• 



PRELAMBRlA~ 

PRECAMBRlAN ERATHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PC~ 
RICE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400RICE 

APPENDIX f F-103 



KENTUCKY 

CENOZOIC 

C..tNOZOIC ERATHt.H •••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATERNARY 

QUATERNARY SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOCENE 

HOLOCENE: ALLUVll!M ...................................................... lllALVM 
AlLUVIUM. ALONG MISSISSIPPl RIVER AND OHIO RIVE:R TRIBUTARY STREAMS. •• •• lllAMOT 
COLLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllCLVH 
HOLOCENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHlCN 

PlE:lSlOLENE 

CON1INEN1AL OE~OSITS •••••••••••••••••••••••••••••••••••••••••••••••••• 
LAKE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAFAYETTE GRAVEL•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OhiO RIVEk UEPOSilS,LOHER TERRACE•••••••••••••••••••••••••••••~••••••• 
UHlU RIVER U[PUSITS,UPPER 1ERRAtt: ••••••••••••••••••••••••••••••••••••• 
OUTWASH••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLEISlOL~NE SE:RltS.~ •••••••••••••••••••••••••••••••••••••••••••••••••• 
TILL •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TERRAC..t OEPUSl·l·s ••• •• •••••••••••••••••••••••••••••••••••••••••••••••• 

TERTIARY 

ll2CNTL 
ll2LAKE 
112lfl.T 
1120RlT 
llZORUT 
llZOTSH 
112PLSC 
112Till 
112TRRC 

ltRTIARY SY~TEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

EOCENE 

(.LAlBURNE AND W1LCOA FORMATIONS &GROUP~) UNDIFFERENTIATED ••••••••••••• 124CSWX 
CLAIBORNE GROU~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124Cl6R 
EOLENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCN 
JACKSON GROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124JCKS 
WlLLOX fOkHAllON (~ROUP)•••••••••••••••••••••••••••••••••••••••••••••• 124WlCX 

PALt:Ot.ENE 

C.LAYTON ANO OWL C.:.KEE:K fORMAllONSt PALEOCENE-(.RETACEOUS •••••••••••••••• l25C.OCK 
PALEOCENE ~tklf~•••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 
PORlERS CRElK C.LAY•••••••••••••••••••••••••••••••••••••••••••••••••••• 125PRCK 

Mt::!>OlOIC 

MESOZOIC EKAThEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

CRETACI:OU~ 

LR~TACI:OUS SYSl~M••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 

APPENDIX F F-l04t 

• 



UPPER CRElAC:EOuS 

UPPER CRETACEOUS St~IES ••••••••••••••••••••••••••••••••••••••••••••••• 211CRCSU 
MC. NAIRY FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 211MCNR 
'ruSCALOOSA fORMATIU~ ••• ••••• ••. •••• ••••• •••••••. •••• ••••••. ••••••• •• •• 211TSCL 

PALEOZOIC 

PALEOZOIC ERAThcM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 

PE:NNSYLVANIAN 

PENNSYLVANIAN SVSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 

UPPER PENNSYLVANIAN 

HE:NSt1AW FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 321HNSH 
HENSHAW AND llSMAN FOR~ATlONS UftfDlFFERENTIAfEO •••••••••••••••••••••••• 32IHSLH 
LISMAN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 321LSMN 
MONONGAHELA AND CuNEMAUGH FORMATIONS •••••••••••••••••••••••••••••••••• 321MGCG 
UPPER PENNSYLVANIAN ~l:Kl.ts •••••••••••••••••••••••••••••••••••••••••••• 321PSLVU 

MIDDLE PENNSYLVANIAN 

BRE:AlHITT fORMI\TlUN ..... •••••••• •••• •• ••• ••••••• • •••••••• •• ••••• ••• •• •• 3248RTT 
CARBONDALE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 324C80l 
C.AR60NDALE: AND TRAUEWATER FORMATIONS UNOlFFERENTIATED •• • •• • • •• • • •• •• •• 324CBOT 
C.ASEYVILLE. fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• ~24CSVL 
MINGO AND HANCE FORMATIONS •••••••••••••••••••••••••••••••••••••••••••• 324MGMC 
MIDDLE PENNSYlvANIAN SERIES••••••••••••••••••••••••••••••••••••••••••• 324PSLVM 
TRAOEWATER-LASfYVlLLE FORMATIONS,UNDIFFERENTIATEO ••••••••••••••••••••• 324TDCV 
TRAOEWATER fORMATION (ANVIL ROCK SANDSTONE) ••••••••••••••••••••••••••• 324TRDR 

Ut:S MOINESlAN 

WEIR FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325WEIR 

LOWER PENNSYLVA~lAN 

LEE FORMATION .......................................................... 327LE.E 
lOWER PENNSYLVANIAN ~ERlES •••••• ~••••••••••••••••••••••••••••••••••••• 327PSLVL 

MISSISSIPPIAN 

SE:REA SANUSTONE AND BEDFORD SU.ALE••••••••••••••••••••••••••••••••••••• 33086DF 
BEOfORU SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3308DFO 
BEREA SANUSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 330BERE 
ChERT RUBBLE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 330CHRT 
MlSSlSSIPPIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 
NEWMAN liMESTONE 4blG L.IMt Of E. KY)•••••••••••••••••••••••••••••••••• 330NWMN 
SUNBURY SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 330SNBR 

UPPER MISSISSIPPIAN 

MlSSISSIPPIANt UPPlR•••••••••••••••••••••••••••••••••••••••••••••••••• 331MSSPU 
PE:NNINGlON FOR"'ATION •••••••••••••••••••••••••••••••••••••••••••••••••• 331PNNG 

APPE:NDIX F F-105 



C.HESlERlAh 

AUX VASES !)Jt..NUSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 332AXVS 
BEE:Ct1 CREEl\ lHH:SlONE MEMBER OF bOLCONOA FORMATION. • • • • ••• • • • • •. • • • • •• 3328CCK 
bUfFALU WALLOW fORMATION ••••••••••••• ~··•••••••••••••••••••••••••••••• 332BFLW 
BIG CLIFTY LIMESTONE MEMbER OF GOLCONDA ~ORMATION ••••••••••••••••••••• 3328GCF 
BETHEL SANDSl~Nf •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3328THL 
~EAVER B~NO LIMtSTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 3328VBO 
bEAVER BEND Llf"'ESlONt: AND MOORElOWN (6Elt1El) FORMATION •••••••••••••••• 3328VBH 
BEAVER BEND AND PAOLI LIMESTONES •••••••••••••••••••••••••••••••••••••• 332BVBP 
CLORE llMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 332CLOR 
CYPRESS SANuSlONE tELWREN SANOSlONEJ •••••••••••••••••••••••••••••••••• 332CPRS 
LHESTERIAN SEkiES ••••••••••••••••••••••••••••••••••••••••••••••••••••• 332CSTR 
UEGONIA SANOSTDN~••••••••••••••••••••••••••••••••••••••••••••••••••••• 3320GON 
bOLLONDA fOkMAl!Of~ (biG LIME OF W KY)••••••••••••••••••••••••••••••••• 33ZGLCD 
GLEN UEAN LIME~TuNl••••••••••••••••••••••••••••••••••••••••••••••••••• 332GLND 
G!RKIN FOR~AllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 332GRKN 
HARUINSBURb SANDSTONE (~ONES SAND)•••••••••••••••••••••••••••••••••••• 332~DBG 
HANfV llMEST~NE ~EMBER OF GOLLONOA fORMATION •••••••••••••••••••••••••• 33ZHNEY 
KINKAID LIM~STCNE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 332KNKO 
LllTLHFIELD FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 332LCFD 
MENARU Ll Mi:- STONE •••••••• • •••• • •. •• ••••••••••• • •· ••• • •••• • •••• • ••• •..... 332MNRO 
MAXON SAND~lONf ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 332MXON 
PAlNl CREEk SHALE tllHESTON~J ••••••••••••••••••••••••••••••••••••••••• 332PCRK 
PA.LE.SllNE SANDSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 332PLSN 
PAUll LlME~lUNc••••••••••••••••••••••••••••••••••••••••••••••••••••••• 332POL1 
REELSVILLE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 332RLVL 
RE~AULT FURMATIUN (LlMESlONE) ••••••••••••••••••••••••••••••••••••••••• 332RNll 
RAVENCLl~F SANCSTGNE •••••••••••••••••••••••••••••••••••••••••••••••••• 332RVC.F 
SURFlClAL UEPOSITS OF SLUMPED MATERIAL•••••••••••••••••••••••••••••••• 332SDSM 
SAMPLE ~ANOSTGNE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 332SMPL 
TAR SPRING~ SANUSTUNf••••••••••••••••••••••••••••••••••••••••••••••••• 3321SPG 
VIENNA LIM~STUN~•••••••••••••••••••••••••••••••••••••••••••••••••••••• 332VINN 
WALlERSBUkb SANOSlONt ••••••••••••••••••••••••••••••••••••••••••••••••• 332WLSG 

MEkAMECIAN 

L~VIAS llME~TUNL ~E~BER OF ~l GENEVIEVE LIMESTONE ••••••••••••••••••••• 333LV1S 
MCCLOSKY SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 333HCCK 
MERAMt:C IAN SE:R 1 ES ••• ••. •• ••••••• •• ••••••• •• •••••••• • •• • ••••• •......... 333MRMC 
Slt GENEvlt VE-Sl lOUlS LIMESTONE~ UNDIFFERENliATEO •• ••• ••• •••• •••• •• •• 333SGSL 
!>fE GENEV'lE\It: LlMESJONE ••••••••••••••••••••••••••••••••••••••••••••••• 333SGVV 
~ALEM LlM~SlDN~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 333SLEM 
!> 1 LOUl S ANtJ s;,LtM llMESTONt:S UNOI Ff E:RENTIATED. • •• • • • • • • • •• • •••• • • •• •. 333SLSM 
~ALEM A~u WARSAW fORMAllONS ••••••••••••••••••••••••••••••••••••••••••• 333SMWR 
Sl LOUIS Ll~ESlCN~•••••••••••••••••••••••••••••••••••••••••••••••••••• 333STLS 
WARSAW llMl~TUNl •••••••••••••••••••••••••••••••••••••••••••••••••••••• 333WRSW 

LOWER MlSSl~SlPPIAN 

fORl PAYNE ~ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 337FRPN 
MlSSISSIPPlAN-ClVDNlA~ SYSltM••••••••••••••••••••••••••••••••••••••••• 337MPOV 
MISSlSSIPfiAN, LOwER •••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPL 

APPENDIX F F-lCt 
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O~AGEAN 

BORDEN t-ORMAT lON f FOKf FAYNE: AND NEW PROV lDENCE) • ••. • •. • • • •. • •. • • •• • •• 338BRDN 
INJUN SAND•••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••• 338INJN 
NEW PROviDENCE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••• 338NPVC 
OSAGt::.AN SE-RltS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3380SGE 
WEIR SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 338WEIR 
WAvERLY GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 338WVRL 

DEVONIAN 

DEVONIAN SYSTEM:••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 

UPPER OtVONIAN 

DE'VONIANt UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 34IOVNNU 
KNOB LICK ANU hAROlN SANDSTONES ••••••••••••••••••••••••••••••••••••••• 341KBLH 
NEW ALBANY ~ALt ••••••• • •••••••• •• • • •••••• • •. •. • • • • • • •. •. •. • •. • •. • •· • • • 341NA LB 

I'HDULE OEVONlAN 

BOYLE LlMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344BOYL 
CLEAR CREEK LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 344ClCK 
OUlCH CREEK SANU~l"ONE ••••••••••••••••••••••••••••••••••••••••••••••••• 3440CCK 
DEVONIAN, MIDDLf: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 344DVNNM 
SELLERSBURG AND JEffERSO~VlllE LIMESTONES EQUIVALENTS (ONONDAGA LS.) •• 344S8JV 

SILURIAN 

SILURIAN SYSTtM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

fUDDLE SILURIAN 

BROwNSPORl FUIU.ATION •• • •••• ••• • ••• • •• •• • •••••••• • ••• •• •••. •• ••• ••• • • •• 3548RPR 
BISHER LlMtSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3548SHR 
CkA~ OR(hARO fORMATION •••••••• ~ ••••••••••••••••••••••••••••••••••••••• 354C80C 
CLINTON FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 354CLNN 
LAUREL OOLOMlTE: AND OSGOOD FORMAliON •••••••••••••••••••••••••••••••••• 354-LOGD 
LOUISVILLE llHtSTONE ANO LEGO LS MEMBER Of WAYNE FHCBl& SIX SAND»••••• 354LVLG 
LOUI~VlLLE LIMESTONE AND LAUREL JOLOHl"fE •••••••••••••••••••••••••••••• 354-LYLl 
OSGOOD FORMATION AND BRASSfiELD DOLOMITE •••••••••••••••••••••••••••••• 3540GBF 
SALINA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 354SLIN 
SILURIAN, MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 354SLRNM 

NIAGARAN 

LOCKPORT DOUJJII!tllt: ••••••••••••••••••••••••••••••••••••••••••••••••••••• 355LCKP 
NIAGARAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 355NIGR 

LOWER SILURIAN 

BRASSFIELD LIMESTONE tOOLOHITE) ••••••••••••••••••••••••••••••••••••••• 357Bfl[) 
SILURIAN, LOWtR••••••••••••••&•••••••••••••••••••••••••••••••••••••••• 357SLRNL 
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ORDOVIClAf«< 

ORDOVICIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 36000VL 

UPPER OROOVICIAN 

CUMBERLAND FORMAllUN IRIC.HMCNO GROUP)••••••••••••••••••••••••••••••••• 361CHBD 
EDEN GROUPCMllllUN SHAL~)••••••••••••••••••••••••••••••••••••••••••••• 361EOEN 
GARRARO SANO••••••••••••••••••••••••••••••••••••••••••••••••••••~••••• 361GRRO 
LEIPER!:. LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 36lLPRS 
OROOVICIANt UPPfR••••••••••••••••••••••••••••••••••••••••••••••••••••• 36100VCU 

MIDDLE OROCVItlAN 

CYNTHIANA fORMAl ION IGRANVllLE). •••. • •••• ••• • ••• • ••• •• •••• • • • •• • •• •• •• 364CNTN 
CHEPULTEPEC OULOHITE ANU ROSE RUN SANDSTONE ••••••••••••••••••••••••••• 364CPRR 
LE:XINGTON LIMt:::S.lONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 364LXNG 
MURFREESBORO LIMfSlONE •••••••••••••••••••••••••••••••••••••••••••••••• 364MRF8 
NEWALA.-lONGVJEW DOlOMITE-•••••••••••••••••••••••••••••••••••••••••••••• 364NLGV 
OREGON ANO CAMP NELSON l.IMESTONES ••••••••••••••••••••••••••••••••••••• 3640CPN 
OROOVJClAN, MIOOLE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3640DVCM 
SlONES RIVER CBLACK RIVE:R) GROUP•••••••••••••••••••••••••••••••••••••• 364SRVR 
Sl" PtTfR SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 364STPR 
lk~NTON LlH~~lCNE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 36-TRNN 
lYRUNE LIMESTONE •••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••• 364TYRN 

LOWER OROOVJCIAN 

KNOX UOLUM11£ ••• • ••• • • •• • ••••• •. ••. • • •• • • •• • • • • • • • • •• • ••• ·• • •. • • • • • •. • • 36 7kNOX 
OkUOVILIAN, LOWeR••••••••••••••••••••••••••••••••••••••••••••••••••••• 3670DVCL 
OKUOVICJAN-CAHBRIAN SYSlEMS••••••••••••••••••••••••••••••••••••••••••• 3670Vt8 

CAMBRIAN 

ANTlElAM-ERWlN CU/..RTliTES, UNOlffERENllATEO ••••••••••••••••••••••••••• 370AMER 
CAMBRIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 
TOM:)TOWN OOLOMllE: ••••••••••••••••••••••••••••••••••••••••••••••••••••• 370THSN 

UPt>t:R CAMBRIAN 

C:.AMBR IAN, u PP l:K ••• • ••••• • • •• • • • •. • •• • ••••• • • • • •. • • • • • ••• • • • • • • •. • •. • •· • 3 71CMBRU 
COPPER RIDGE DUlOMITE ••••••••••••••••••••••••••••••••••••••••• ~ ••••••• 371CPRG 
MOUNT SIMON SAN.DSl"ONE ••••••••••••••••••••••••••••••••••••••••••••••••• 371MSMN 

LOWER lAM6RIAN 

LOWER CAMBRIAN SEKIES ••••••••••••••••••••••••••••••••••••••••••••••••• 377CMBRL 
RU~E f-ORI"'A"flCN •• •• •• •• • •• • • • •• •. •• • •• ••. • •• • • •• • • •• •. • • • •• •. •. • ••• • • •• 377ROM-E 
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lOUISIANA 

CENOlOlt 

CENOZOIC t:RATI1EH •••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 
PONCHATOULA AQUIFER, UNDIFFERENTIATED ••••••••••••••••••••••••••••••••• lOOPNCL 

QUATERNARY 

LE MOYEN FGt'J-IIATlON •• ••••••••••. •••••• •••••••• ••••••••••• •• •••••••••••• llOLMYN 
QUAlERNAkY SY~TJ:M ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOC~NE 

OELTAIC DEPOSITS,YOUNGER ••••••• •••• •• ••• •••. ••• •• ••• •••••••••••••••• •• lllDL TCY 
t10LOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLtN 
MERMENTAU ME14Bf.R OF LE MOYEN FORMATION •••••••••••••••••••••••••••••••• lllMRMN 
NATURAL LEVEE DEPOSITS • • • • •• • ••• • • • • • • •• • • • • • • • • • • • • • • • •• • • • • • ••••• • • • lllNL l V 
POINT-6AR lll::PC~ITS •••••••••••••••••••••••••••••••••••••••••••••••••••• lllPNBR 
SHALLOW AOOJFERS Cf NEW ORlEANS AREA•••••••••••••••••••••••••••••••••• lllSLNO 

PLEISTOCENI:: 

ATCHAFALAYA AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••••• 112ACFL 
AllUVIAL A\IOlfER.S,UNOlffERENTlATEO •••••••••••••••••••••••••••••••••••• 112ALVL 
BENTLEY fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 112BNTL 
CHICOT AQUifER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112CHC.l 
CHICOT AQUlfER.LOWER PART••••••••••••••••••••••••••••••••••••••••••••• 112CHC1.l 
tnlCOT AQUIFER,ShAllOW SAND••••••••••••••••••••••••••••••••••••••••••• 112tHtlS 
C.HlCOT AQU!fER,UPPER SAND UN.it •••••••••••••••••••••••••••••••••••••••• 112CHCTU 
OtLTAIC OE~OSITS OF MlS~lSSIPPIPPI RIVER VALLEYtOLDER ••••••••••••••••• 112DOMRO 
GRAMERCY AUUlffR•••••••••••••••••••••••••••••••••••••••••••••••••••••• 112GRMC 
GONZALES AQUifER•••••••••••••••••••••••••••••••••••••••••••••••••••••• 112GZLS 
GONZALES-NEW ORLEA~S AQUIFER•••••••••••••••••••••••••••••••••••••••••• 112GZNO 
LEBEAU MEMBER Uf LE MOYEN FORMATION ••••••••••••••••••••••••••••••••••• 112LEBU 
HONTGOME::RY FORMATION ••• •• ., • • •• •• ••. •. • •• • ••. • • • • •• • • • •. •. • ••• • ••• • •. •• 112MGMR 
MISSISSIPPI RIVER ALLUVIAL A\JUIFER•••••••••••••••••••••••••••••••••••• 112MRVA 
NORCO AQUifER ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112NORC 
OUACHITA RIVER ALLUVIAL AQUIFER••••••••••••••••••••••••••••••••~~••••• 1120RVA 
PLEISTOC.f:NE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
UPPER PONLhATOULA AQUIFER••••••••••••••••••••••••••••••••••••••••••••• ll2PNCLU 
PRAIRIE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2PRIR 
REO RIVER ALLUViAl AQulftR•••••••••••••••••••••••••••••••••••••••••••• 112RRVA 
SHALLOW SANLJS Of BATON ROUGE AREA••••••••••••••••••••••••••••••••••••• 112SL8R 
SHALLOW AQUlFER OF GONZALES AREA•••••••••••••••••••••••••••••••••••••• 112SLGl 
SABINE RIVER ALLUVIAL AQUJFER ••••••••••••••••••••••••••••••••••••••••• 112SRVA 
UPLAND TERkACE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••• 112UPTC 
WlLLlANA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 112WLLN 
200-f-OOT SAND Of LAKE ChARLt:S AREA•••••••••••••••••••••••••••••••••••• ll202LC 
lOO-fOOT SAND OF NEW ORLEANS AREA••••••••••••••••••••••••••••••••••••• ll202NO 
~0-FOOT SAND OF SAlON ROUGE-GONZALES AREA•••••••••••••••••••••••••••• 11204t3R 
400-FOOT SAND OF NEW ORLEAN~ AREA••••••••••••••••••••••••••••••••••••• 11204NO 
500-FOOT SAND Of LAKE CHARLtS AktA•••••••••••••••••••••••••••••••••••• 11205LC 
bOO-FOOT SAMl Of- 8ATON ROUGE-GONZALf:S AREA•••••••••••••••••••••••••••• 1120bBR 
700-FOOl SAND 0~ LAKE CHARLE~ AREA•••••••••••••••••••••••••••••••••••• 11207LC 
700-FOOl SANO Of NEW ORLEANS ARf::A••••••••••••••••••••••••••••••••••••• ll207NO 
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1200-FOOl SANU Of NEW ORLEANS AREA•••••••••••••••••••••••••••••••••••• 11212NO 

TERTIARY 

AbiTA AQUIFER ••••••••••••••••••••••••••••••••••••••••••••••••••••••• -•• 120ABIT 
COVlNbTON A4JU1FER ••••••••••••••••••••••••••••••••••••••••••••••••••••• 120CVGN 
KLNTWOOO A~Ulf~R•••••••••••••••••••••••••••••••••••••••••••••••••••••• 120KNTO 
SLIDELL AQUIFER ••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••• 120SLDL 
ltHEFUNClA AQUlfER•••••••••••••••••••••••••••••••••••••••••••••••••••• 120TCFC 
TERTIARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

PLlUCE:NE: 

blG bRANCf1 AQUlf:ER •• ••. ••. •. • ••• ••. • •••• ••• •. •• • • ••. • • •• •• •• • •• •. • •• • • 1218G8C 
blOUNTS CRt:Etli. ME.:MBER OF fLE:.fi'51Nb FORMATION ••••••••••••••••••••••••••••• lZlBLCK 
E:VAN\iELINE AUUIFER lPLIOCENf=-MlllCENEJ ••••••••••••••••••••••••••••••••• 121EVGL 
FOLEY ~O~MAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lZlFOLY 
MAMOU MEMBE.~ Of FOLEY fURMAllON ••••••••••••••••••••••••••••••••••••••• 121M"OU 
PL I OCENE-f1l OCENE SERlE~ •••••• • •• • • • •••••• • •. • •• • • •• • • •• • • • •• • • •• ••••• • 121 PC MC 
PLlOtENE SERlE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 
LOWER PONCHATOULA AQUIFER ••••••••••••••••••••••••••••••••••••••••••••• 121PI\lCLL 
STEEP 6ULLY ~\Efl'tBER Of FOLEY FORMATION •••• •• • • ••• • •• •• ••• • •. •. •. • •• •••• 121SPGL 
lONE 1 t-LORlt:lA PARISHES ANO POlNl C.OUPEE PARISH •• ••• •••• •• ••••• •••. • •• 12101FP 
ZONE 2 fLORlOA PAR1St1ES ANO POlNT COUPEE PARISh••••••••••••••••••••••• 12102FP 
tiOO-FOOl SANO Of SAlON ROUGE: AReA••••••••••••••••••••••••••••••••••••• 12108BR 
iOOO-FOCl SANO Of BAlON ROUC:rE. AREA•••••••••••••••••••••••••••••••••••• 12110BR 
1200-FUOl SAND Uf BAlON ROVbE AREA•••••••••••••••••••••••••••••••••••• 12112SR 
1500-FOOT SAND OF BATON ROUGf AREA • • ••• •. •• • •• •. • •• •• ••·• •• •• • ••. •• •••• 12.115SR 
1700-FOOl ~ANU Of BATON ROUGE AREA•••••••••••••••••••••••••••••••••••• 121178R 

AMITE AQUlf~k••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122AHIT 
BLOUNT!> CRLf:K ME:-M6E.R OF fLEMING fORMATION •••• •••. ••••••••• •• •••••••• •• 1228LCK 
CASTOR C.REEK MEMBER OF rLEMlNG FOR.MATION •••••••••••••••••••••••••••••• 122CRCK 
CARNAhAN BAYOU MEMBER OF FLEMING FORMATION •••••••••••••••••••••••••••• 122CRNB 
CATAHOULA FURMAliUN •••••••••••••••• ~ •••••••••••••••••••••••••••••••••• 122CTHL 
OOUGH HILL~ Mti"\BEk OF FlEAlNG FORMATION ••••••••••••••••••••••••••••••• 1220GHL 
flt:MING FURMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 122FLMG 
FRANKLINTON AWUIFER ••••••••••••••••••••••••••••••••••••••••••••••••••• 12ZFRKL 
hAMMOND AQUlFER ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122HMNO 
~A~PER AQUlffR•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122JSPR 
LENA M~MBER Of f~MlNG FORMATION •••••••••••••••••••••••••• ~ ••••••••••• 122LENA 
MIOCENE SERIES ••••••••••••••••••••••••••••••• ~··•••••••••••••••••••••• 122MOCN 
RAMSAY AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122RMSY 
WILLIAMSON l:.Rl:"EK. MEfi481:R OF FLtMING FORMA liON. •• • • •• • ••• • •• ••••••••·•••• 122WMCK 
ZONE 3 fLORIDA PARlSHES AND POINT COUPEE PARISH••••••••••••••••••••••• 1Z203FP 
2000-FUOT !>ANO Uf BATON ROUGE AREA•••••••••••••••••••••••••••••••••••• 12220BR 
2400-FUOT !>AND Gf BATON RUUGE AR~A•••••••••••••••••••••••••••••••••••• 12224BR 
L800-FOOT St.NU OF BATON ROUbE AREA ••• ••• ••••••• •• •••• •• ••• •••••••••• •• 122288R 

OLIGOCENE 

OLIGOCENE-EOCENE SERlt:S ••••••••••••••••••••••••••••••••••••••••••••••• 1230GCE 
OLIGOCENE SERlES•••••••••••••••••••••••••••••••••••••••••••••••••••••• l230LGC 
SANUEL FORMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 123SNDL 

APPENDIX f F-110 • 



VICK~BURG GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VICKSBURG-JACKSON GROUPS UNOJFFERENTIATEO ••••••••••••••••••••••••••••• 

EOCENE 

COCKFIElD fURKATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
COOK MOUNTAIN FORHA.llON .............................................. •• 

CLA !BORNE GN.OUP. • • • •••••••• • • • •. •• • • • • • • • • • • • • • • • • • • • • • • •. • • • • •. • • • • • • 
CARRIZO SAND•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CANE RIVER fORMATION •••••••••••• ~ ••••••••••••••••••••••••••••••••••••• 
DOLEl HILLS fUMKATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
EOLENf-PALEOCl:NE SERIES••••••••••••••••••••••••••••••••••••••••••••••• 
EOCENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
JACKSON GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAbORlON fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
SP'ARlA SAND •••• • ••• • •. • • •••••••••• • • •••• • •. •. •. • • • •••• • • •• • •. • • •• • • ••• 
WILCOX GROU~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WILCOX GROUP, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••• 

PALEOCENE 

CLAYTON FORMA ·a· IoN •••••• • •. • ••••• • ••• • • •••••• • •. •. •. • • •. •. •. • • •. • • •. • • • 
MIDWAY GRL~~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PORl~RS CREEK CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••• 
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123VK6G 
123VK8J 

l24CCKF 
124CKMN 
l24tLBR 
124CRRZ 
124CRVR 
1240ltil 
l24EC PC 
124EOC.N 
124JCKS 
124NBRN 
124SPRT 
124WLCX 
l24WLCXU 

125CLTN 
125MOWY 
125PRCK 



MAINE 

CENOZOIC. 

QUATERNARY 

HOLOCENE 

HOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALYM 
BEACH DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllBECH 
COASTAL DUNE AND BEACH DEPOSITS ••••••••••••••••••••••••••••••••••••••• lllCDBC 
EOLIAN OEPO~ITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllEOLN 
SWAMP DEPOSIT~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllSWMP 

PLEISTOCENE 

BE:AC.H OtPOSIT~ ......................................................... 112BECH 
ORIFT,5TRATlflEO,EARLY •••••••••••••••••••••••••••••••••••••••••••••••• 112DFSFE 
ICE-CONTACT O~POSITS •••••••••••••••••••••••••••••••••••••••••••••••••• 1121CCC 
LAI\t: OEPOS11-S~\7LACIAL •• ••••••••••• • •. ••• •••• ••• • •••••••••••••••••••• •• 112LKGC 
MARINE DEPO~ITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112HRIN 
OUlWASH••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1120TSH 
OUTWAShtVALLEY TRAIN•••••••••••••••••••••••••••••••••••••••••••••••••• 1120YTR 
TILL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1121lll 
lERMINAL MORAINE UEPU~ITSe•••••••••••••••••••••••••••••••••••••••••••• ll2TMLM 

PALEOlOJ<: 

BELJROC.I\ UNOlfftRENTIATEO •••••••••••••••••••••••••••••••••••••••••••••• 300BDRK 

PeNNSYLVANIAN 

PtNNSYLVANlAN(?)-cAMBRIANt?) SYSTEMS 9 UNDIVIUED •••••••••••••••••••••••• 320PVt8 

UEVONIAN 

BELL BRCOK FURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 3408LBK 
OtVONlAN SY:-.;1 E'~• •• •• •• • ••. • • • • •• •• • • •. •• ••• • • •• •• •• •. ••••• •• •• • •• ••. •• 340DVNN 
GRANlllC ROCKS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 340GRNC 

MIDDLE OEVONIAN 

MAPLETON SANDSTONE:. • •• • •• • ·• • •• •. ••. •. ••• • •• • • •• • • •• • •• • • •• •• • • • • •• • • •• 344MPLN 

LUWE:R OEVCI\.lAN 

GHAPMAN SANil:)lUNt: •••••••••••••••••••••••••••••••••••••••• ~ •••••••••••• 347CPMN 
DO(..Kf:NOORFf b-kUUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 3470CKF 
EDMUNDS HILL ~NDESITE ••••••••••••••••••••••••••••••••••••••••••••••••• 347EDMH 
HEDGEHOb f{JkMA"JlON. • •• ••• ••• •• •• ••••• ••• ••• •••• ••••••••••• •••••••••••• 347HOGG 

!>llURIAN 

PERHAM fUKI1Al.ION. •• • ••. ••. • •. • • • •• • • • •• • • •• • • •• • • • • • • •• • •• • • • • • • • • • • •• 350PRHH 
SILURIAN SYSltM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

.SMYRNA HlLl.S fUR~1AllON •••••••••••••••••••••••••••••••••••••••••••••••• 350SMML 

APPENDIX. F f-112 



SPRAGUEVILLE FORHAllON •••••••••••••••••••••••••••••••••••••••••••••••• 350SPGV 

MIOOLE SILURIAN 

FRENCHVILLE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 354FCVL 

LOWER SILURlAk 

CARYS MILLS fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 357CRML 

OROOVICIAN 

CHANDLER RJDGE fORMAllON •••••••••••••••••••••••••••••••••••••••••••••• 360CDRG 
ORUOVICIA~ ~Y~TEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 36000VC 

UPPER ORDOVICIAN 

PYLE MOUNlAIN ARGilLIJE••••••••••••••••••••••••••••••••••••••••••••••• 361PLHN 

PRECAMBRIAf-4 

PRECAMBRIAN Y 

ALGOMAN GRANITE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 420ALGM 
COPPER HAkoOR CONGLOHtRATE. •. • •. •• • • • • •••••• • ••.•. •• • •• •• • • • ••••• • • • • • • 420CPHB 
fRt:DA SANOSTONt ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 420FREO 
KEWEENAWAN SUPERGROUP••••••••••••••••••••••••••••••••••••••••••••••••• 420KWNW 
MELLEN GRANrfE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 420MLLN 
NONESUCH SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 420NMSC 
LATE PRECAMBRl~N ROCKS•••••••••••••••••••••••••••••••••••••••••••••••• 420PCH8 
PORTAGE LAKE VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••• 420PGLK 

ANlMIKIE 

DELETE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 422CRRY 

LOWER PRECAMbRIAN Y 

FERN CREEK fOI{MATION ••••••••••••••••••• $ •••••••••••••••••••••••••••••• 427FRCK 

PRECAMBRIAN X 

AJIBIK QUARlllTE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 430AJBK 
AMASA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430AMAS 
ANVIL Mt:M6£R Of IRONWOOD IRON-FORMATION ••••••••••••••••••••••••••••••• 430ANVL 
bARAbA GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430BARG 
bAD RIVER OOLOMITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 4308DRV 
61~1Kl IRON-FOR"ATION MEM8~R OF MIChiGAMME ~LATE•••••••••••••••••••••• 430BIJK 
BIRO IRON-BEARING MEMBER Of; t1E:MLOCK FORMATION •• •• •••. ••••• ••• ••••••••• 4308IRD 
bRIER SLATE MEK6E:J\ OF VULCAN IRON-FORMAT!~ ••••••••••••••••••••••••••• 4308RIR 
tHOLOLAY GROUP•••••••••••••~•••••••••••••••••••••••••••••••••••••••••• 430CCLY 
CLARKSBURG VOLCANICS MEMBER OF ~ICHIGAMME SLATE••••••••••••••••••••••• 430CKBG 
CURRY IRON-BlARING HEflltBER Of VULCAN IRON-fORMATION •••••••••••••••••••• 430CRRY 
FELC.H fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430FLCH 
FORTUNE LAKES ~LATE••••••••••••••••••••••••••••••••••••••••••••••••••• 430FRLK 
GOODRICH QUARTZITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 430GDRt 

APPE:NDIX F F-113 



hEMLOCK FORMATILN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 430i1KCK 
HlAWATHA GRAYWACKE•••••••••••••••••••••••••••••••••••••••••••••••••••• 430HWTH 
IRUNWOOO lRON FORMATION •••••••••••••••••••••••••••••••••••••••• ~·••••• 4301RND 
KNIFE LAKE bROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 430KFLK 
i\ONA (.)0 LOM I 'IE......................................................... 430KONA 
LOREllO SLA IE:. fltEM8tR OF VULCAN IRUN FORMATION •• • ••• •. • •. • • •. •. • •. • • •• • 430LR TT. 
MILNlGAMME ~LATE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 430MCGM 
MAN!>FlELD IkON-bEARING SLATE MEP\8ER Of HEMLOCK FORHAllO''i•••••••••••••• 430MFLO 
MENOMINEE uk.OUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430HNMN 
MAR'-!UETTE RANi>£ ~PERGROUP •••••••••••••••••••••••••••••••••••••••••••• 430MQRG 
MESNARO QUARTZITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 430MSRO 
NEUAUNEE IRON-~ORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 430NGNE 
NORRIE MEI'IBER Of lRONWOUU lRON f-ORMAllGN •••••••••••••••••••••••••••••• 430NORR 
NORWAY LAKE bN~lSS•••••••••••••••••••••••••••••••••••••••••••••••••••• 430NRLK 
PAbST MEMBF. K Ot- TYLtR FORMAT ION. •• • •••••• •• •• • •• • •. • • •• ••• •. • • • •. • •• • • 430P8CP 
Pt:NC.E MEMBER OF IRON-tJOCJO 1 RON FORMA l'ION •••••••• • • •• ••. •. • •• •. •. •• • •• • 430PENC 
PYLMOUTH ME11BE:R OF IRONWOUD lRUN-f:ORMATION ••• •••• •••. •• • •• • ••• • •• ••• •• 430PLMT 
PAINl RIV~R GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 430PRVR 
PEAVEY PONU tOMPLEX••••••••••••••••••••••••••••••••••••••••••••••••••• 430PVPD 
RANUVILL~ OOLOMIT~ •••••••••••••••••••••••••••••••••••••••••••••••••••• 430RDVl 
RIVERTON IKON-FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 430RVRN 
SAUNDERS FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 430SORS 
SlAMO SLATE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430SIMO 
STAMBAUbH FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 430SMBG 
SUNUAY UUA~TZ!TE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 430SNOY 
STURGEON QUARTZITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 430SRGN 
TRADERS I kOI'f-Bf:ARING MEMBER Of VULCAN IRON-FORMAT ION •••.• ••. • • • • • •. •. •• 430TROR 
TYLER fORMATIUN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430TYLR 
VULCAN IRON-f:·ORMAl ION. • ••. • • •••• ••. • • •• •. •• •• •• • • • • • • •• • • • ••• • • • • •. • •. 430VLC:N 
WEWE ~LAT~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• · 430WEWE 
WAUSE::CA PYRlll(. MEMbER Of OUNN CREEK SHALE•••••••••••••••••••••••••••• 430WUSC 
YAlE MEMbER OF IRONWOOD IRON f-ORMATION •••••••••••••••••••••••••••••••• 430YALE 

PRECAMbRIAN w 

KllCHl SChiST ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 440KTCH 
LAURf:NllAN ~ERlES••••••••••••••••••••••••••••••••••••••••••••••••••••• 440LRNN 
MONA SChiSl••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 440MONA 
PALMER bNEISS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 440PLMR 
PRES~Uf lSLf GKANITE•••••••••••••••••••••••••••••••••••••••••••••••••• 440PQIL 

KEEWAll~ 

DUNN C.kEEK 
FENC.E: RIVt:t< 

SlAlE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FURMAJICN ••••••••••••••••••••••••••••••••••••••••••••••••• 
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~60DCRK 
460FCRV 

• 



MARYLANO 

CI:NOZOl{.. 

CENOZOIL ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATERNARY 

QUATERNARY ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••• llOALVM 
MOUNTAIN WASH••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOMNWS 
QUATERNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 
TERRACE OE~OSlT~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• llOTRRC 

HOLOCl:.NE 

hOlOCENE SERlt$••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOWLAND DEPOSil~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Plt:ISTOCENE 

BkANOYW INE fURt1AliON •• • ••• • ••••• • •• • • ••. • •• • • •• •• • •. •. •• ••••••• • •. ••. • 
bEAVERUAM SAND •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
(.Ol.UMBIA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
OMAR FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLEISTOCENE-PLlOCENE SERIES••••••••••••••••••••••••••••••••••••••••••• 
PLEISTOtENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••• 
PAMllCO FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PAkSONbURG FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••• 
RED GRAVELLY fALlES••••••••••••••••••••••••••••••••••••••••••••••••••• 
SUNDERLAND FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 
SALISBURY AQUifER. •. •• • • ••• • • ....... • •••••• • •• •. •. •. •. • ••.••• •. • ••• • • • • • 
TALBOT fURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UPLAND OEPOSIT~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WICOMIC.O FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
WALSTON SILT •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TERTIARY 

lllHLCN 
llllLND 

112BRNO 
112BVOM 
112CLMB 
1120HAR 
112PC PC. 
112PLSC 
112PMLC 
ll2PRBG 
ll2RDGV 
112SDLD 
112SLBR 
112TLBT 
112UPLO 
112WCHl 
112WLSN 

TE:RllARY ~YS.TE:M ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

PllOC.ENE 

BRYN MAWR FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 121BRMR 
PLIOCENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 

MIOCENE 

C.AlVERT fORfiiATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 122CLVR 
C.HUPTANK FOk.MAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 122C.PNK 
C.HESWOLO AQUIFfR •••••••••••••••••••••••••••••••••••••••••••••••••••••• 122C.SLD 
CHESAPEAKE ~OUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 122C.SPK 
FEDERALSBURG A~ulFER•••••••••••••••••••••••••••••••••••••••••••••••••• 122FD8G 
FREDERICA A-.;•UIFE-R ••• ••. ••. • • ••. ~ •• •• • •• •• •• •. ••. • •• •. •• • •• •• • •• • •• • •• • 122FRDC 
MANOKIN AQUJFtk••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122HNKN 
MIOCENE SlRIEs •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MOCN 
POCOMOkE AUUIF~k •••••••••••••••••••••••••••••••••••••••••••••••••••••• 122PCHK 
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STMARY!) fORMAllO~ •••••••••••••••••••••••••••••••••••••••••••••••••••• 122SMRS 
YORKTOWN FCRMAlJON •••••••••••••••••••••••••••••••••••••••••••••••• ~ ••• 122YRKN 

OLIGOCENE 

OliGOCENE S£RIES •••••••••••••••••••••••••••••••••••••••••••••••••••••• 1230LGC 

EOCENE 

EOCENE-PALEUC.t:NE ~ERIES ••••••••••••••••••••••••••••••••••••••••••••••• 124ECPC 
EOCfNE ~ERlES••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCN 
NANJE:MOY fURI1A 'I ION. •. •. •• • • •• • • • ••. • •. •• ••• • • •• • • ••• • ••• •• •• • • •• • • •• • • 124NNJM 
PAMlJNKEY GROUP••••••••••••••••••••••••••••••••••••••••••~••••••••••••• 124PMNK 
PINEY POINT fORM~TION ••••••••••••••••••••••••••••••••••••••••••••••••• 124PNPN 

PALEOt:E:NE 

AQUIA At-40 KANCUC.AS AWIFER•••••••••••••••••••••••••••••••••••••••••••• 125AQRC 
AQUIA fURttA TIO~. • •. • • • •. • • •• • • • • •• •. • ••. • •• •. •. • • •• ••• •• • • •• •. • • • • •• • • 125AOUI 
BRIGt1TSf::Al ~OR~All01\4a••••••••••••••••••••••••••••••••••••••••••••••••• 1258RGS 
HORNERSTOW~ FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 125HRRS 
PALtOtEN~ SlkiES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 
RANCOCA ~ fORMAllON. • • •••• • •••• •. •• • • • ••.• • •• • • • ••• • • • • • • •• • • •• • •. • • ••• • 125RCtS 
VlNCENlOWN fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 125YNCN 

MESOZOIC. 

M~SOZOlt ERAlNEH ••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••• 200MSZC 

CRElAC.tUUS 

C.kETACEOUS SYSYEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 

UPP~R t:..RElACcOUS 

UPP~R LKETAl~OUS ~~RIES••••••••••••••••••••••••••••••••••••••••••••••• 211CRCSU 
ENbllSHTOWI~ FORMATION ••••••••• •• •• ••• ••• ••• ••••• •••••••• •• ••• ••••••• •• ZllEGLS 
MERC.hANTVlLLE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 211MCVL 
MAGOTHY f.ORMATlDN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MG1Y 
MOUNT LAUREL S~ND••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MLRL 
MONMOUTH FORMAlluN •••••••••••••••••••••••••••••••••••••••••••••••••••• 211MNMT 
MARSHALLTOWN FOKMATlON ••••.••••••••• ••·••••••••••••••••••••••••••••••••• 211MRSL 
MA.lAWAN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211M1WN 
RARllAN fURMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211RRTN 

LOWER CRE:T.ACEOUS 

ARUNOEL FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 217AROL 
LOWER lRETAC~OUS ~~KlES••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 
NONMARINE: lkt:lltCf.:OUS AQUIFER•••••••••••••••••••••••••••••••••••••••••• 217NNMR 
PAT APSCO FOkMAllON. • •• •. • • •. •• •• •• • • • •••• • •. • •••. • • • • •• •• • •••• •. • • • • • • 217PP St 
POTOMAC GROUP••••••••••••••••••••••••••••~•••••••••••••••••••••••••••• 217PTMC 
PATUXENT FURMAllON •• •• •••••. •• • ••• • •• ••• ••• ••••• •••••••• •••• •••·••••••• 217PTXN 

APPE:NulX F • 



• 

• 

TRIASSIC 

TRIASSIC 6ASE:MENT ROCKS, UNlJIFFERENTIATEO ••••••••••••••••••••••••••••• 230TCBM 
TRIASSIC SYS1£M ••••• ••• •• •••••••••• •• ••• ••• •••• •• ••••••••• •• •••••••• •• 230TRSC 

UPPER TRIASSIC. 

BALLS BLUF~ SlllSlONE ••••••••••••••••••••••••••••••••••••••••••••••••• 231BLBF 
BULL RUN fORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 231BLRN 
DIABASE DIKES AND SILLS ••••••••••••••••••••••••••••••••••••••••••••••• 231DIBS 
GETTYSBURG ~HAL~•••••••~•••••••••••••••••••••••••••••••••••••••••••••• 231GBRG 
LtE:SSURG LlHESlONE CONGLOMERATE MEMSER Of BULL RUN FORMATIONe••••••••• 231L6RG 
MANASSAS$ SANO~TONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 231MNSS 
NEW OXFORD FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 231NOXF 
NEW OXFORD fORMATlON BA!>AL CONGLOMERATE ••••••••••••••••••••••••••••••• 231NOXFB 
UPP~R TRIASSIC SERlE~••••••••••••••••••••••••••••••••••••••••••••••••• 231TRSCU 

PAL.tOZOit 

AMPHlbOLilE: LllttOFAClES OF THE WISSAHICKON fORHATION,UNDIVIOEO •••••••• 300AMP8 
BACHMAN VALLEY FORMATION •••••••••••••••••••••••••••••••••••••••••••••• 300BCMV 
BOULDER GNtlSS OF wiSSAHlCKON fORMATION ••••••••••••••••••••••••••••••• 300BLDR 
BALTIMORE GA6BkU CO~PLEX•••••••••••••••••••••••••••••••••••••••••••••• 300BLHR 
COC.KEY~Vl LL E: ~ARSL.E •••••• • • •• • • • •• •. • •• •. ••. • • • • •. • •••• •. • •• •. •. •. •. • • 300CC.KV 
ElLICOTT CITY GRANODIORITE •• ~ ••••••••••••••••••••••••••••••••••••••••• 300ELCC 
GUILFORO ~lJARTl MONZONITE ••••••••••••••••••••••••••••••••••••••••••••• 300Glf0 
GlENARM SERlES••••••••••••••••••••••••••••••••••••••••••••••••••,;••o•• 300GLRH 
GUNPOWUER G~ANITE••••••••••••••••••••••••••••••••••••••••••••••••••••• 300GPOR 
bEORGETOwN KAFll. C.OMPlEX •••••••••••••••••••••••••••••••••••••••••••••• 300GRGN 
IJAMSVILLE fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 300IJMV 
l.tAMESVILLE fORMATIOl\-MAR8URG SCHIST ,UNDIFFERENTIATED • .• ••• •••. •••• •• •• 300IJVM 
~AMES RUN bNElSS•••••••••••••••••••••••••••••••••••••••••••••••••••••• 300JHSR 
KENSINGTON WARTZ DIORITE ••••••••••••••••••••••••••••••••••••••••••••• 300KNSG 
liBERTYTOWN METARHYOLITE •••••••••••••••••••••••••••••••••••••••••••••• 300LBRN 
LOCh RAVEN Stt1IST ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300LC.RV 
LOWER PELITIC StHIST OF WISSAHICKON FORMATION ••••••••••••••••••••••••• 300LPlt 
METAGABBRO AND AMPhibOLITE •••••••••••••••••••••• .; ••••••••••••••••••••• 300MBA8 
METACONGLOHE:RATE fJF WlSSAHlCKON FOR.HATION ••••••••••••••••••••••••••••• 300MCGM 
METAGRAYWALKE OF WISSAi11CKON fORMATION •••••••••••••••••••••••••••••••• 300MGCK 
MU~COVITE QUARTZ. MONZONITE GNEISS ••••••••••••••••••••••••••••••••••••• 300MQMG 
MARBURG fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300MRBG 
MOUNT WASHINGTON At~PHIBOLITE ••• •••• • •••• ••• •••• • • ••. •••••••••• •••• •• •• 300MWSG 
NORBEL.K QUAKTZ OIORlTE •••••••••••••••••••••••••••••••••••••••••••••••• 300NBCK 
OELLA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3000ELL 
PEGMATITE DIKES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PGMT 
PltASANT GROVL StHI~l••••••••••••••••••••••••••••••••••••••••••••••••• 300PLGV 
PELITIC SC~IST,LOWER •••••••••••••••••••••••••••••••••••••••••••••••••• 300PLTC.L 
PALEOZOIC E:ftATHE:M ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 
PINEY RUN FURMATION••••••••••••••••••••••••••••••••••••••••••••••••••• 300PNRN 
PORT DEPOSIT GNElSS •• ••••••••••••••••••••••••••••••••••••••••••••••••• 300PROP 
PRETTYBOY ~LHIST•••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PRT8 
EARLY PALEOZOIC-LATE PRECAMBRIAN ~RATH~HS,UNOIFFERENTIATEO •••••••••••• 300PZPC 
QUARTZ GABBRO AND QUARTZ DIORITE GNEISS••••••••••••••••••••••••••••••• 300QZQZ 
RELAY QUARJ'l OJ.ORI TE. • ••••••••••••••••••• •• ••• • •••••••• • •••••••••••• • • 300RE l Y 
SUGARLOAF lhlUNll.lN QUARlZllE ••• •••••• •••••• •• •• •• ••••••• •• •• •••••• •• •• 300SGFM 
SYKESVILLE FOKHATIUN •••••••••••••••••••••••••••••••••••••••••••••••••• 300SKVL 

APPENDIX f F-117 



SILVER RUN LlMESlONE •••••••••••••••••••••••••••••••••••••••••••••••••• 300SLVR 
SAMS CRt::EK HE:: 1' AfASA LT •• •. • • • • • • •. •. • • •• •. •• ••••• • •• • •. • ••• • • • • • •. •. • • • 300SMCK 
SETTERS FORMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300STRS 
ullRAMAFIC ANO GABBROIC ROC-K~••••••••••••••••••••••••••••••••••••••••• 300UFGB 
UllRAMAfll. ROC.KS•••••••••••••••••••••••••••••••••••••••••••••••••••••• 300UMFC 
UPPER PELI"fiC SChiST OF WISSAHlCKON FORMAT'ION ••••••••••••••••••••••••• 300UPPC 
UR~ANA FURMAllO~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 300UR8N 
VOLCANIC COMPLEX OF CECIL COUNTY •••••••••••••••••••••••••••••••••••••• 300VlCC 
WOOOSTOCK U.UAR.ll. MONZONITE •• •• •• •• • •••••• •• ••• • • • •• •. •• • ••. • • •. ••. •. •. 300WDCK. 
WAKEFIELD MARBLE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 300WKFO 
WISSAHICKON FOR~ATION ••••••••••••••••••••••••••••••••••••••••••••••••• 300WSCK 

PERMIAN 

OUNKARO GK.OuP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3lOONKO 
PERMIAN S'VSTf.M •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PRMN 

LUWER PERMJ AN 

LOWER PERMIAN SERIES •• •••••••••••••••••••••••••••••••••••••••••••••••• 317PRMNL 

PENNSYLVANIAN 

PENNSYLVANIAN SY$TEM•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 

UPPER PENNSYLVANIAN 

CONEMAUGH f-ORfii\AllOU ••••••••••••••••••••••••••••••••••••••••••••••••••• 321CNMG 
MUNONGAHELA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 321MNGL 
UPPER PENN!iYL'VANlAN SERIE-S•••••••••••••••••••••••••••••••••••••••••••• 321PSLVU 

MIUOLE PENNSYLVANIAN 

All EGt1ENY FURM.A lION. • •. ••. •. ••. • •• ••• • •• • •• •• •• • • ••••• •. •. • • • • • •• • •. • • 324ALGN 
MliJULE PE~NSYLVANIAN ~ERIES. •••. •• • • • ••• •••. •••• • ••• •• .•••••• •••••••• •• 324tPSLVM 
POTTSVILLE: FORMI:.llON •• •• • ••• • ••• •• •. • ••• • •• • ••• • • • • •• •• • • •. •. • • •• ••• • • 324PS Vl 
PGTTSV ILLE-ALL EGHENY fORMAl IONS 1 UNOlfFE:RENTIATED • •• • • • ••••• • ••• • • •. • •. 324PVAG 

MISSl~Sl~PlAN 

MlSSlSSIPPlAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 

UPPER ~lSSl~SlPPlAN 

GREENbRI~K fU~MAllUN •••••••••••••••••••••••••••••••••••••••••••••••••• 331GRBR 
MAUCH (HUNK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 331MCCK 
MISSISSIPPIAN, uPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 331HSSPU 

LOriER MlSSl~SlPPIAN 

MI~SlSSIPPIANt LOWER•••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPl 
POC.ONO GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337POCN 
PURSlA~E SANOSlGNE •••••••••••••••••••••••••••••••••••••••••••••••••••• 337PRSL 
ROLKWELL FuRMAllONe••••••••••••••••••••••••••••••••••••••••••••••••••• 337Rtkl 
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UEVONlAN 

DEVONIAN SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 

UPPER DEVONIAN 

BRALLltR fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
CHEMUNG FOK11AllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FOR~ATlON ••••••••••••••••••••••••••••••••••••••••••••••••••• 

DE.VONlANt 
HA"'PSHIRE 
HARREll 
JENNINGS 
PARKHEAO 

SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FORMATION •• ••• •• ••• ••• •••. •••••••••••••• ••••••••••• ••••·•••••• 
SANDSTONE•••••••••••••••••••••••••••••••••••••••••••••••••••• 

MIDDLE DEVONIAN 

341BRLR 
341CMNG 
3410VNNU 
341HMPR 
341HRRL 
341JNGS 
341PRKD 

OEVONIAN, ·MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3440't/NNM 
HAMILTON GROUP.••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344HMLN 
MAhANTANGO FORHATION •••••••••••••••••••••••••••••••••••••••••••••••••• 344MNNG 
MARCELLUS SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344MRCL 
Nt.EUMORE SHALt•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344NDMR 
ROMNEY FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 344RMNV 
TIOGA METAbENTONITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 344TIOG 

LOWER OE:VONIAN 

UtVONlANt L. DWt:k••••••••••••••••••••••••••••••••••••••••••••••••••••••• 347DVNNL 
HELDERBERG> GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 347HDBG 
KEYSER LIMESTONE:. •••••••••••••••••••••••••••••••••••••••••••••••••••••• 347KYSR 
ORISKANY GRLUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3470RSK 
RIDGELEY SANOSTGNE •••••••••••••••••••••••••••••••••••••••••••••••••••• 347RDGL 
SHRIV~k CHERT••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 347SRVR 

SILURIAN 

SILURIAN SYSTEM••••••••••••••••••••••~••••••••~••••••••••••••••••••••• 350SLRN 

UPPER SILURJ.AN 

SILURIAN, UPP~R••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TONOLOWAY LIM~SlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
WilLS CREEK SHAlE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAYUGAN 

)51SLRNU 
351TNLY 
351WLCK 

BLOOMSBURG FORHATlON •••••••••••••••••••••••••••••••••••••••••••••••••• 352BMBG 

,.IDDLE SILURIAN 

CLINTON GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 354CLNN 
KEEFER SANUSlUNl •••••••••••••••••••••••••••••••••••••••••••••••••••••• 354KEFR 
MCKENZIE fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 354MCKZ 
ROCHESTER SHAL~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 354RCSR 
ROSt HILL fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 354RSHL 
SILURIAN, MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 354SLRNM 
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LUWtR SILURIAN 

SILURIAN, LOWlR••••••••••••••••••••••••••••••••••••••••••••••••••••••• 357SLRNL 
TuSCARORA SAND~lONE••••••••••••••••••••••••••••••••••••••••••••••••••• 357TCRR 

uROOVlCIAN 

CARDifF MET ACGNGLOME:RATl.: •• • ••••• •• • • •• • •. •• • • •• • • ••. • • ••. •. •. • •. • • • • • • 360CRDF 
ORDOVICIAN SYSTEM •••••• ~•••••••••••••••••••••••••••••••••••••••••••••• 36000Vt 
PEACH BOTTOM SLATE •••••••••••••••••••••••••••••••••••••••••••••••••••• 360PCBM 

UPPE:R UROOVlClAN 

JUNIATA FORKATlCN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 361JUNT 
MAR11N~6Ukb SHAlt••••••••••••••••••••••••••••••••••••••••••••••••••••• 361MRBG 
ORDOVICIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••• 3~10DVCU 

MIDDLE ORDOVlClAN 

CHAMBERS8URb LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 364CBBG 
NEW MARKET LlME.SlUNE •••••••••••••••••••••••••••••••••••••••••••••••••• 364NMRK 
ORDOVICIAN, MIOOLt •••••••••••••••••••••••••••••••••••• ~··••••••••••••• 36400VCH 
ROW PAkk LlMfSTON~ •••••••••••••••••••••••••••••••••••••••••••••••••••• 364RPRK 
Sl PAUL GkOUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364S1Pl 

LOWER ORDOVICIAN 

BEEKMANTOWN bRWP •••••••••••••••••••••••••••••••••••••••• ;. •••••••••••• 3678KMN 
GROVE llME:SlONE. ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367GROV 
LOWER URUOVIClAi~ SERIES ••••••••••••••••••••••••••••••••••••••••••••••• 3b70DVCL 
PlNESBURG SlATlON OUlOMlTE •••••••••••••••••••••••••••••••••••••••••••• 367PBGS 
ROC.KlJALE RUN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 367RC.KR 
~TONEHENGE: llME~lONE •••••••••••••••••••••••••••••••••••••••••••••••••• 367SNNG 

(AMBKIAN 

ARABY f-URMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370ARBY 
LAMBklAN SYSTlM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CM8R 
GuNPLWOER GNE· 1 SS ••. • •• • • • •. • • •• • •• • • • •• •• ••. • • • •. • •. • • • •• • • • • •. •. • •. • • 3 70GPDR 
PERRY HALL ~NEI~S••••••••••••••••••••••••••••••••••••••••••••••••••••• 370PRHl 
RA~P~BURG AMPHIKOLITE ••••••••••••••••••••••••••••••••••••••••••••••••• 370RPBG 

UPPER CAMBRIAN 

(.ONUCOC HE AGUE: L lMES lONE ••••••••••••••••••••••••••••••••••••••••••••••• 371CC. C.G 
CAMbRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CMBRU 
lLBROOK FORMAllCN ...................................................... 371ELBK 

MlODLE C.AMbl(lf,N 

CAMBKIAN, MiUIJl.l:e••••••••••••••••••••••••••••••••••••••••••••••••• •••• 374CM8RM 

LOWER C.AMbRIAN 

ANllElAM fORMA.lluf'.l •• ••. •• •• • •• • • •• • •. •••. •• • • •• • • •• • • •• • •• •••• ••• • • • • • 377ANTM 
ChiLHOWEE GROUP.•••••••••••••••••••••••••••••••••••••••••••••••••••••• 377CHLH 
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lOWER CAMBRlAh ~E:RlES. • •• •• ••••• ••·•. • ••• • •• •. • ••. •. • • • • • • •• • •• •••• •. •• 377CM8Rl 
FREDERICK LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 377FOCK 
HARPERS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 377HRPR 
LOUDOUN FORHAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 377LUON 
TOMS TOWN lJOlOHil'E• •. •• • •• • •• •• • • •• • • • •• • ••• • • •• • • •• • •• • • •• • •• • •. • • • • • • 377TM~N 
WAYNESBORO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 377WSBR 
WEVERTON f-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 377WVRN 

PRECAMBRIAN 

BALTIMORE GNEISS•••••••••••••••••••••••••••••••••••••••••••••••••••••• 400BLMR 
CATOCTIN H~lA6ASALT ••••••••••••••••••••••••••••••••••••••••••••••••••• 400CTCN 
\:JRANUOllJRil'E AND Bltllllf:: GRANITE GNEISS •• •• •• •• •• •••. ••••• •• •••• •• •••• 400GBGG 
MET ARHYOll TE: AND ASSOCI ATEO PYRO(LAST J(. SEDIMENTS •. • • • • •. • •. • • •. • • • • • • 400MTRL 
PRECAMBRIAN tRATHEM ••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 
SWIFT KUN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 400SFRN 
SLAUGHTERHOU~E GNEISS••••••••••-•••••••••••••••••••••••••••••••••••••• 400SGTS 

• 
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HASSAtHUSETTS 

CtNOlOIC. 

QUATERNARY 

HOLOCENE 

hOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
BEAC.h DE:PO~IlS,HARlNt; AND NON-MAklNE •••••••••••••••••••••••••••••••••• lllBECH 
COLLUVIUM.-••••••••••••••••••••••••••••••••••~··•••••••••••••••••••••• lllCLVM 
EOLIAN DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllEOLN 
FILL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllFILL 
MARINE DEPUSllS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllMRlN 
~EUIMENTS, UNIJIFFERENTIATED ••••••••••••••••••••••••••••••••••••••••••• lllSOMN 
SWAMP DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllSW~~ 

PLE:ISTOC.ENE 

DELTA DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2DELT 
lCt.-LONTACl OtPOSITSt INCLUUING ESKERS AND KAMES•••••••••••••••••••••• 112ICCC 
LACUSTRINE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••• ll2ltSR 
MORAINE Dt:POSITS,EXCEPT GROUNO MORAINE AND DRUMLINS ••••••••••••••••••• ll2MORN 
MARINE OEPUSllS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112HRIN 
OUTWASH DEPOSITs •••••••••••••••••••••••••••••••••••••••••••••••••••••• ll20TSH 
SlRATlFIEO DEPOSITS, UNOIFFERENTIATED ••••••••••••••••••••••••••••••••• 112SRFO 
TILL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2Till 

TERTIARY 

SElJlME:NTS,UNLJlf-FE:RE:NTIATEO •••••••••••••••••••••••••••••••••••••••••••• 120SOMS 

ME~UlOIC 

LRYSTALLINE ROLKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 200CRSL 

CRElAC.t:CUS 

SEDlMENTS,UNOlfFERENTlATEO •••••••••••••••••••••••••••••••••••••••••••• 210SOMS 

lRlASSlC. 

lGNt:OU~ ROLKS,EXlRUSIVE ••••••••••••••••••••••••••••••••••••••••••••••• 230IGNSE 
l~NEOU~ ROLKS,INTRUSIVE ••••••••••••••••••• ~ ••••••••••••••••••••••••••• 2301GNSI 
SEDIMENTARY RUL~S •••••••••••••••••••••••••••••••••••••••••••••••• ~ •••• 230SDMR 

UPPER TRIA~S.IC. 

EA~T BERLIN f~RMATlUN ••••••••••••••••••••••••••••••••••••••••••••••••• 231EBRL 
HOLYOKE BASAll•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231HlYK 
HAMP~EN BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231HMPO 
NEW hAVEN fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 231NHVN 
PORTLAND FURM~.llON •• ••. •• •• • •• •• ••• •••••• ••. • ••. • •• •. ••••• •. •. •••• •• •• 231PRLO 
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PALEOZOIC 

C.RYSTALLlNc ROCKS,UNOlFFERENTIAlED •••••••••••••••••••••••••••••••••••• 300CRSL 
CRYSTALLINE ROCKS,CARBONATE ••••••••••••••••••••••••••••••••••••••••••• 300CRSLN 

PENNSYLVANIAN 

C.RYSl ALLINE RUCKS ••• ••. •••. • •• •• •• ••• •• •• •• •• •• ••• • • •• ••. • •• •. •. •• ••• • 320CR SL 
SEDIMENTARY RCCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 320SDMR 

MISSISSIPPIAN 

CRYSTALLINE RUCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 330CRSL 
SEUIMENTARY RUCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 330SOMR 

DEVONIAN 

CRYSTALLINE ROC.KS,Uf';ulffERENTIATEO •••••••••••••••••••••••••••••••••••• 340CRSL 
CRYSTALLINE ROCKS,NONCARBONATE •••••••••••••••••••••••••••••••••••••••• 340CRSLN 

SILURIAN 

CRYSTALLINE ROt:.KS,UNDIFFERENTIATEO •••••••••••••••••••••••••••••••••••• 350CRSL 
CRYSTALLINE RU(K5o,CARBONATE ••••••••••••••••••••••••••••••••••••••••••• 350CRSLC 
CRYSTALLINE ROtKS,NONCARBONATE •••••••••••••••••••••••••••••••••••••••• 350CRSLN 

ORUUVICIAN 

t:.RYSTALLlNE ROCKS,UNDIFFER~NTIATED •••••••••••••••••••••••••••••••••••• 360CRSL 
t:.RYSTAlllNE ROCkS,CARBONATE ••••••••••••••••••••••••••••••••••••••••••• 360CRSLC 
CRYSTAlLINE ROCKS,NONLAR~ONATE •••••••••••••••••••••••••••••••••••••••• 360CRSlN 

CAMBRlAN 

CRYSTALLINE ROt~S,UNOlFFERENTIATEO •••••••••••••••••••••••••••••••••••• 370CRSL 
LRVSTALLINE ROCKStCARBONAl't•••• •••• •. ••••••• ••• •• ••• ••• ••• •••• •••• •• •• 370CRSLC 
tRVSlALLINE ROCKS,NONCARBONATE •••••••••••••••••••••••••••••••••••••••• 370CRSLN 

PREC.AMbRlAN 

CRYSTALLINE ROCkS,UNOlFFEREhTIAT~ •••••••••••••••••••••••••••••••••••• 400CRSL 
CRYSTALLINE kOCKS,CA~ONATE ••••••••••••••••••••••••••••••••••••••••••• 400CRSLC 
C.RYSTALLlNE ROC.KS,NONCAR60NATE •••••••••••••••••••••••••••••••••••••••• 400CRSLN 
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MICHIGAN 

CENGlOlC. 

Cl:NOLOIC tki.THtM •••• ••. •• • • • •. •. •• ••• ••• •••. • •• • • •• • • •. •. • •• • •. •. • • •. • lOOCNZC 

QUATERNARY 

WUATERNARY SYSllM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

tiOLOCENE 

ALLUVlUMe••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
tOLLUVIUH.~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FILL •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HOLOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SWAMP DEPO~ITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PLE1!)10CENt 

CL~Y•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DELTAIC OEPOSllS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DUNE SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ORUMLlhS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~SkERS•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GLACIAL OEPOSITS,UNOlFFl::R.tNTIATEO ••••••••••••••••••••••••••••••••••••• 
bLACIAL DEPGSllS,REWOKKEO ••••••••••••••••••••••••••••••••••••••••••••• 
~ROUND MURAlNE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GRAVEL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HARO~AN••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KAMES••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAKE 8~D~·····~······················································· 
LAKE ~ED CLAY••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAKE bED SAND••••••••••••••••••••••••••~•••••••••••••••••••••••••••••• 
MORAINE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MORAINE AND Tlll•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OUTwASh••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PEAT•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PlE!STOLtN~ SEklE~•••••••••••••••••••••••••••••••••••••••••••••••••••• 
SAND••••••••••••••••••••••••••••••••••••••••••••••••••~••••••••••••••• 
SAND AND CLAY••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SANU ANU GRAVEL. • •• • •• • •• • • • •• • • •• • •. • • •. •• • • •• • • •• • • • •. • • • • •••••••• ••· 
SAND, GRAV~L, AND CLAY•••••••••••••••••••••••••••••••••••••••••••••••• 
~ANO DUNE•••••••••••••••••••••••••••••••••••••••••••••••~••••••••••••• 
SWAMP DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TlLL •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WATERWORKEO MORAINAL MATERIAL ••••••••••••••••••••••••••••••••••••••••• 

MESOZOIC 

lllALVM 
llltlVM 
lllFill 
lllHLtN 
lllSWMP 

112CLAY 
1120LlC 
1120NSO 
ll20RML 
ll2ESKR 
112GLCL 
ll2GLCLR 
112GROM 
112GRVL 
ll2HROP 
112KAME 
112LKBO 
ll2Lkl\OC 
112LKBOS 
112MORN 
112.MRTL 
1120TSH 
112PEAT 
112PL5C 
112SANO 
112SDCL 
112SOGV 
112SGVC. 
112SNOO 
112SWHP 
112TILL 
112WKDM 

MESOZOIC tt-t.ATHEM ••• • •• • •• ••• •• •. •• •• • ••• •••. • •• ~ • •• • •• ••. • ••. •. • •••• •. 200MSZC 

JURASSll 

JURASSIC SY~TEM•••••••••••••-••••••••••••••••••••••••••••••••••••••••• 220~RSC 
JURA~Slt kEU bEDS ••••••••••••••••••••••••••••••••••••••••••••••••••••• 220ROBD 
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UPPER JURASSIC 

KIMERIDGIAN ~ERIE~ •• •• • •• ••• •·•· •• •• • • • • •• •••• • •••. ••. •• •• •• •• •• ••• • • • • • 221KMUG 

PALEOZOIC 

PALEOZOIC OULOMllE •••••••••••••••••••••••••••••••••••••••••••••••••••• 300DLMT 
PALEOZOIC EVAPORITES •••••••••••••••••••••••••••••••••••••••••••••••••• 300EVPR 
PALEOZOIC LlMESTl.lNE ••••••••••••••••••••••••••••••••••••••••••••••••••• 300LMSN 
PALEOZOIC LIMESTONE ANU SHALE••••••••••••••••••••••••••••••••••••••••• 300LNSL 
PAL~OZOIC ERATHEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 
PALEOZOIC SANU~TONE ANO SHALE••••••••••••••••••••••••••••••••••••••••• 300SDSL 
PALEOZOIC ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300SHLE 
PALEOZOIC SANDS-lONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 300SNDS 

PENNSYLVANIAN 

PENNSYLVANIAN OOLUMITE •••••••••••••••••••••••••••••••••••••••••••••••• 3ZOOLM1 
PENNSYLVANIAN EVAPORITES •••••••••••••••••••••••••••••••••••••••••••••• 3ZOEVPR 
PENNSYlVANIAN llME5.TONE ••••••••••••••••••••••••••••••••••••••••••••••• 320LMSN 
PENNSYLVANIAN LlMESTO.~E AND SHALE •••• ••• ••••••• •• •••. •••••••• •••••. ••• 320LNSL 
PENNSYLVANIAN SVST~M•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 
PENNSYLVANIAN KOCKS ••••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLYR 
~ANUSTONE AND ~HALE••••••••••••••••••••••••••••••••••••••••••••••••••• 320SDSL 
PENNSYLVANIAN SHALE••••••••••••••••••••••••••••••••••••••••••••••••••• 320StiLE 
PENNSYLVANIAN SAN>STONE••••••••••••••••••••••••••••••••••••••••••••••• 320SNDS 

UPPER PENNSYLVANIAN 

EATON SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 321ETON 
GRANO RIVER ~ORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 321GDRV 
IONIA SANDS lONE MEMBER Of GRANO RIVER FORMATION •• ••. • •• •••• • • • ••• • • •. • 32110NI 
UPPER PENNStlVANIAN SERlES•••••••••••••••••••••••••••••••••••••••••••• 321PSLVU 
WOODVILlE ~ANDSlON&; ••••••••••••••••••••••••••••••••••••••••••••••••••• 32lWDVl 

MIDDLE PENNSYl.VANlAN 

PARMA SANDSTONE- ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 324PARM 
MlDOLE PENNSYLVANIAN SERIES••••••••••••••••••••••••••••••••••••••••••• 324PSLVM 
~AGlNAW-MICHlGAN fORMAT'IONS ••••••••••••••••••••••••••••••••••••••••••• 324SGMG 
SAblNAW-MAR5hALL fCRMAliONS ••••••••••••••••••••••••••••••••••••••••••• 324SGML 
SAGINAW FORMATION ...................................................... 324SGNW 
VERNE LIMESlONE MEMBER Of SAGINAW F·ORMAliON ••••• •••• •••• •• •• •••••• •••. 32.4VERN 

LOWER PENNSYLVANIAN 

LOWER PENNSYL\fANIAN SERIES .............................................. 327PSlVl 
PtNNSYLVANlAN-·MISSlSSIPPlAN SERIES •• • •• •• ••• ••• •• ••••••••• ••. ••• •• ... •• 327PVHP 

MORROWAN 

MORROWAN SERlES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 328HRWN 
PARMA SANOSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 328PARM 
POTT~YILLE SEkllS••••••••••••••••••••••••••••••••••••••••••••••••••••• 328PSVL 
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MlSSISSIPPlM 

Hl!>SISSIPPIAN UULOMilt:: •••••••••••••••••••••••••••••••••••••••••••••••• 330DLMT 
Ml~SISSIPPIAN ~VAPORITES •••••••••••••••••••••••••••••••••••••••••••••• 330EVPR 
MISSISSIPPIAN LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••• 330LMSN 
HISSISSlPPlAN LIMESTONE AND ShALE••••••••••••••••"•••••••••••••••••••• 330LNSL 
MISSISSIPPIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 
HI~SISSlPPlAN kOCKS••••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSPR 
MISSISSIPPikN ~ANUSTONE ANO SHALE••••••••••••••••••••••••••••••••••••• 330SDSL 
MISSISSIPPAIN SHAL~••••••••••••••••••••••••••••••••••••••••••••••••••• 330SHLE 
MISSISSIPPIAN SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••• 330SNOS 

UPPER MlSSISSIPPIAN 

~l~SISSlPPIANy UPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 331MSSPU 

MEkAMECIAN 

BAYPORT-MIC..-.lGAN FGRMATlONS •••••••••• ••••••••••••••••••••••••••••••••• 3338PMG 
BAYPORT LlMESTU~E ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3338PRT 
GRAND RAPIU~ Gt<OU~. •••• ••••• ••• •••••• •• ·• ••• •. •• • •••• •••••• ••• • •••• •••• 333GORP 
MICHIGAN FOKMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••• 333MCGN 
MtRAMEClAN SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••• 333MRHC 

LOWER MISSISSIPPIAN 

ANTRIM SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337ANRH 
BEUFURD SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337BOFO 
BEREA ~ANOSlONl •••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••• 337BERE 
COLDWAlcR SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337CLDR 
ELLSWORTH ShAlE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337ELSR 
MlSSlSSlPP1AN-DFVONIAN SYSlEM.•••••••••••••••••••••••••••••••••••••••• 337MPDV 
MARSHALL FORMAilO~ •••••••••••••••••••••••••••••••••••••••••••••••••••• 337MRSL 
MAR~HALL SANDSTONE,LOWER •••••••••••••••••••••••••••••••••••••••••••••• 337MRSLL 
MISSISSIPPIAN, LOWtR•••••••••••••••~•••••••••••••••••••••••••••••••••• 337MSSPL 
NAPOLEON SANUSTCNE. MEMdER Of MARSHALL FORMATION••••••••••••••••••••••• 337NPLN 
RICttMONOVlll£ SANOSlUNE MEMBER OF COLDWAlER ShALE ••• •••••••••• ••••• • •• 337RCMV 
SUNBURY SHALE: ,bEREA AND Sf:Df-ORO FORMAliCNS. • ••• •• •• • ••. • •• •. •• •• •• •• • • 3375888 
SUNBURY SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337SNBR 

OSAGEAN 

OSAGEAN SERlE~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3380SGE 

KlNUERHUOKlAN 

KINDERHOOKIAN ~ERIES•••••••••••••••••••••••••••••••••••••••••••••••••• 339KORK 

DEvONIAN 

DE.VUt-41AN OOL.CI"'llE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400LMT 
DEVONIAN 5YSTE:M ........................................................ 340DVNN 
OEVONIAN ROCKS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 340DVNNR 
DEVONIAN EVAPORllES ••••••••••••••••••••••••••••••••••••••••••••••••••• 340EVPR 
UEVUNIAN LlMESlLNE •••••••••••••••••••••••••••••••••••••••••••••••••••• 340LMSN 
Ut:VUNIAN LlMt:::>lONf: AND ~HAlt•••••••••••••••••••••••••••••••••••••••••• 340LNSL 
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DEVONIAN SANDS.lUNE A"-0 SHALE•••••••••••••••••••••••••••••••••••••••••• 340SDSL 
DEVONIAN SHALE •• ~··••••••••••••••••••••••••••••••••••••••••••••••••••• 340SHLE 
OEVONIAN SANOSTONE.••••••••••••••••••••••••••••••••••••••••••••••••••• 340SNOS 

UPPER DEVONIAN 

UEVONIANt UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341DVNNU 
TRAVERSE (..;.RL'-Jt> ••••••••••••.•••••••••••••••••••••••••••••••••••••••••••• 341TRVR 

CttAUlAUQUAN 

CliAUTAUUUAN SE-RlE!). •••••••••••••••••••••••••••••••••••••••••••••••••••• 342CTQN 

SENE CAN 

SENECAN SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 343SNCN 
SQUAW bAY LlMESlON~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 343SOBY 

I'UODLE Ot::VONIAN 

ALPENA LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BELl SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CHARLEVOIX LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 
UOCK STREET ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DuNDEE FORKATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DEVONIAN, MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fOUR MILE OAM fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 
FERRON POINl fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 
GENSnAw FORMA l "lON ••• •• •. • ••• •• •. • • •. • ••••• •• • • •• • • • • • ••••••• • •••• • •• • • 
GRAVEL PU ltfl FORMAT lON •••••• • • ••• • • ••••••• • • • • • • • •••• •. •. • •• • • •••• •. • • 
KOEhlER LIMlSlONE •••••••••••••••••••••••••••••••••• ~ •••••••••••••••••• 
KILLIANS LlME~lDNE •••••••••••••••••••••••••••••••••••••••••••••••••••• 
LONG LAKE LlM~SlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
LUCAS fORMA.llON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NE~TUN CREEK llMESTONE••••••••••••••••••••••••••••••••••••••••••••••~• 
NURWAY PUlNl. FuRMAllON. ••••••• •• ••. •• •••. •• •• •• • • ••• ••• ••• •••• •••• •• •• 
PARTRIOG~ POINT FORMATION ••••••••••••••••••••••••••••••••••••••••••••• 
POll t::R FARM FORMAT ION ••••••••••••• • ••••••••••••••••••• •·. • •••• •. • • • • • • • 
PETOSKEY liME5TONf •••••••••••••••••••••••••••••••••••••••••••••••••••• 
RObERS tlTV LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 
ROCKPORT QUARRY LlMESTOhE••••••••••••••••••••••••••••••••••••••••••••• 
SILICA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
STONY POINl FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 
THUNDER BAY LlMESlCNE ••••••••••••••••••••••••••••••••••••••••••••••••• 
TEN MILE CREEK DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••• 

ERIAN 

344ALPN 
344BELL 
344CLVX 
3440CKS 
3440UNu 
3440VNNM 
344FMOM 
344FRNP 
344GNSH 
344GVLP 
344KHLR 
344KLNS 
344LGLK 
344LUCS 
344NNCK 
344NRP~ • 344PDGP 
344PRFM 
344PTSK 
344RGRC 
344RKPQ 
344SILC 
344SNPN 
344TORB 
344TMCK 

ERIAN SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 345ER1N 

LOWER DEVON IAN 

OE:VUNIAN, LDW[R••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3470VNNL 
UfVO~IAN-~llURlAN SYSTEMS••••••••••••••••••••••••••••••••••••••••••••• 347DVSL 
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ULSTERIAN 

ANUEROON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 348ADRD 
AMt1ERSlBURG fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 348AKBG 
BOIS DLANt FOkMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 34888LC 
OETROil RIVER bROUP••••••••••••••••••••••••••••••••••••••••••••••••••• 3480RRV 
filER SANOSlONf lENlll Of AMt1ERSlBURG FORMATION ••••••••••••••••••••••• 348FILR 
fLAT kOl.K OOLfff!\llt: •••••••••••••••••••••••••••••••••••••••••••••••••••• 348FRC.K 
GARDEN ISLAND FOR~AllON ••••••••••••••••••••••••••••••••••••••••••••••• 348GOIO 
MAtKINAC 8kECtlA •••••••••••••••••••••••••••••••••••••••••••••••••••••• 348MCKC 
ONUNUAbA LlMcSTONt: •••••••••••••••••••••••••••••••••••••••••••••••••••• 3480NOG 
RlthFIELO MEMbtR Of LUCAS LlMESTGNE ••••••••••••••••••••••••••••••••••• 348RC-FO 
SYLVANIA SANOSTONE•••••••••••••••••••••••··~··•••••••••••••••••••••••• 348SLVN 
ULSTERIAN ~lRI~$•••••••••••••••••••••••••••••••••••••••••••••••••••••• 348ULSR 

SILURIAN 

SILURIAN DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3500LMT 
SILURIAN EVAPORITE~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 350EVPR 
SILURIAN llMESTCNE •••••••••••••••••••••••••••••••••••••••••••••••••••• 350LMSN 
SILURIAN l.lMESlONE ANO SHALE•••••••••••••••••••••••••••••••••••••••••• 350LNSL 
!>lLURlAN SANDSTONE AND St1ALE•••••••••••••••••••••••••••••••••••••••••• 350SDSL 
Sll~RIAN ~tAL~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SHLE 
SILURIAN SY~lfM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 
SllUKIAN ROCKS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SlRNR 
~lLURIAN SANDSTON£ •••••••••••••••••••••••••••••••••••••••••••••••••••• 350SNDS 

UPPER SILURIAN 

~lLURlAN, U~PER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 351SLRNU 

CAYUGAN 

BASS l~LANUS DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••• 3528ILO 
CAVUbAN SERlE~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 352C.YGN 
CAYUbA GROUP ........................................................... .352CYUG 
GktENFlELU iJOLUMlTf. .............................................. , •••••• 352Gfl0 
POINT AUX (h~N~S SHAL~•••••••••••••••••••••••••••••••••••••••••••••••• 352PAXt 
PUl-IN-bAV UCL.DMITt: ••••••••••••••••••••••••••••••••••••••••••••••••••• 352PINB 
RAlSlN RlVI::,R lJUlOMITE •• •• ••• ••. ••• ••. ••• ••• •••• •• •• •• ••••• ••••• ••••• •• 352RRVR 
ST IGNACE. OULOMlTE •••••••••••••••••••••••••••••••••••••••••••••••••••• 35251GC. 
SALINA bR~~P•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 352SLIN 
S•LINA GROUV L UNIT ••••••••••••••••••••••••••••••••••••••••••••••••••• 352SLJNC 
SALINA GROU~ 0 ~VAPORITE •••••••••••••••••••••••••••••••••••••••••••••• 352SLIND 
SALINA GRCU~ E UNll••••••••••••••••••••••••••••••••••••••••••••••••••• 352SliNE 
SALINA Gl{lJlJP f EVAPO~lTES •••••••••••• ••••••••••••••••••••••••••••••••• 352SLINF 
SALINA GRO~~ b UNIT••••••••••••••••••••••••••••••••••••••••••••••••••• 352SLING 
SALINA FUkMAliUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 352SliNl 
lYMOCHTEE !>hALt••••••••••••••••••••••••••••••••••••••••••••••••••••••• 352TMC1 

MIUOL~ SlLl!KJ AN 

SILURIAN, HIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• . 354SLRNM 
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NIAGARAN 

BURNT BLUff GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 35588LF 
BLUFF FORMA 'liON. •• •• ••. •• ••••••• ••. •. ••. • ••. • •• • •. ••. • •• •• • • • • ••. •. •. • 355BURNT 
6YRON DOLOMITE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 355BYRN 
CLINTON ShALE ••••••• •. • ••• • ••• • •.•• • • • • ••• • • •. • • • • • • • • • • • • • • • •. • •. • •• • • 355CLNN 
CORDELL DOlGI1llE ....................................................... 355CRCL 
ENGADINE OOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 355ENGD 
FISORN LIM~~lUNE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 355FBRN 
GUELPI'i OOLOMITl: •••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••• 355GlfH 
HENDRICKS DOLOMilE •••••••••••••••••••••••••••••••••••••••••••••••••••• 355HOtK 
LOC.KPORT OOLOMilf ••••••••••••••••••••••••••••••••••••••••••••••••••••• 355LC~P 
LIME ISLAND DOLOMITE •••••••••••••••••••••••••••••••••••••••••••••••••• 355Lfilll0 
MANISTIQUE lJuLUMllE: ••••••••••••••••••••••••••••••••••••••••••••••••••• 355MNSQ 
MAYVILLE DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 355MVLL 
NIAGARAN SERlt:.S ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 355NGRN 
bROWN NIAbARAN•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 355NGRNB 
NIAGARA GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 355NGRNG 
SALINA GkOUP A-1 CARBONATE •••••••••••••••••••••••••••••••••••••••••••• 355SA1C 
SAliNA bROUP A-1 EVAPORITE •••••••••••••••••••••••••••••••••••••••••••• 355SA1E 
SALINA GROUP A-2 CARBO~~- E•••••••••••••••••••••••••••••••••••••••••••• 355SA2C 
SALlNA GRO~P A-~ EVAPORITE ••••••••••••••••••• ~ •••••••••••••••••••••••• 355SA2E 
SCHOOLCRAFT DOLOHilt •••••••••••••••••••••••••••••••••••••••••••••••••• 355SCCF 
SALINA GROUP 6 EVAPORITE •••••••••••••••••••••••••••••••••••••••••••••• 355SLINS 

lOWER SILURIAN 

SILURIAN-OROOVICIAN SYSTEM •••••••••••••••••••••••••••••••••••••••••••• 357SLOV 
~lLURIAN, LOWER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 357SLRNL 

ALEXANDRIAN 

ALE:XANDRIAN SE.RIES. • •• • ••• • • •••• •• ••• •• • ••• • • ••. • •• • • •. • •• •. • • •• • • •. • • 358ALXD 
C.ABOT t1EAD SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 358C8HO 
CATARAC.T FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 358tTRC 
MANITOULIN OOLOMlTE ••••••••••••••••••••••••••••••••••••••••••••••••••• 358MNLN 

ORDOVICIAN 

ORDOVICIAN OOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 3b00LMT 
ORDOVICIAN ~VAPORIT~S ••••••••••••••••••••••••••••••••••••••••••••••••• 3bOEVPR 
ORDOVICIAN liMESTONE ••••••••••••••••••• ~··•••••••••••••••••••••••••••• 360LMSN 
ORDOVICIAN LlHESTUNE ANO SHALE•••••••••••••••••••••••••••••••••••••••• 360LNSL 
ORUOVICIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 36000VC 
OROOVIC.IAN ROCKS•••••••••••••••••••••••••••••••••••••••••••••••••••••• 3600DVCR 
ORDOVICIAN SANDSTON~ ANO SHALE•••••••••••••••••••••••••••••••••••••••• 3b0SOSL 
ORDOVICIAN SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 360SHLE 
ORDOVICIAN SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 360SNOS 

UPPER UROOVICIAN 

OROOVlClAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••• 3blOOVtU 

CINCINNATIAN 

BAY DE NGC SHALY LIMESTONE •••••••••••••••••••••••••••••••••••••••••••• 36280NC 
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BIG HILL LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 362BGHL 
BILLS tREE~ SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b28LCK 
COLLINGWOOD FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 362CLGO 
CINCINNATIAN SERI~S••••••••••••••••••••••••••••••••••••••••••••••••••• 362tNCN 
EOENlAN STA6~••••••••••••••••••••••••••••••••••••••••••••••••·~··••••• 3620EEN 
EOEN ()ROUP •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 362EOEN 
MAYS~ILLIAN STAGE••••••••••••••••••••••••••••••••••••••••••••••••••••• 362MSVL 
OGONTZ CHERlY LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••• 3620GNZ 
QUEENSTON SHAL~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 362QNSN 
~ILHMONDIAN STAGE••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b2RCMO 
STONINGTON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 362SNNG 
UTICA SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 362UTIC 

MlOULE ORDOVlLlAN 

BONY FALLS MEMhER OF BLACk RIVER FORMATION •••••••••••••••••••••••••••• 3648FLS 
OROOVll.IAN, MIUDLE•••••••••••••••••••••••••••••••••••••••••••••••••••• 3640DVCM 

CliAMPLAINlAN 

AU TRAIN fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 365ATRN 
BLACK RlV~R FORMATION••••••••••••••••••••••••••••••••••••••••••••••••• 3658KRV 
CHANDLER FALLS fORMAl-ION •••••••••••••••••••••••••••••••••••••••••••••• 365CDLF 
CHAMPLAlNlAN SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••• 365tHPL 
GLE:NWOOO FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 365GLNll 
GROOS QuARRY FLRMATION •••••••••••••••••••••••••••••••••••••••••••••••• 3b5GRQR 
MUWAWKlAN SlRIES •••••••••••••••••••••••••••••••••••••••••••••••••••••• 365MHKN 
lRENTON-BLALK RIVER GROUP••••••••••••••••••••••••••••••••~•••••••••••• 365TBRV 
TRI:Nl ON GROUP ••• • ••• •. •. •. • •••• • •• •• • ••••••• • ••• • • •• • • •• • ••• • • • •• • •• •. 365l.RNN 
TRI:NlON llMl~TONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 365TRNNL 

LOWER GROOVJCIAN 

CHAZYAN SlRIE~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b7CHZN 
ORDOVlC.lANt LOWE:R••••••••••••••••••••••••••••••••••••••••••••••••••••• 36700VCL 
OROOVIClAN-CAMBRlAN SYSTEMS••••••••••••••••••••••••••••••••••••••••••• 3b70VCB 
STUNES RIVER LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 367SRVR 
ST PETER SAN!JSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 367STPR 

CANADIAN 

CANADIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 368CNDN 
~ERMANSVILLE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 368HMVL 
NEW RICHMOND SANDSTONE •• •••••••••••••••••••••••••••••••••••••••••••••• 368NRCM 
ONE:OlA DOLOMl-fE: •••• • ••. ••• •• ••. ••• • •• ••. ••• ••••• • •• ••••••••• •••••••• •• 3680NOT 
PRAikiE DU C.hlt:N GROUP-TR.£:r1PEALI:.AU FORMATION ••••••••••••• ~ •••••••••••• 3t.8PCTP 
PRAIRIE DU LhllN GROUP•••••••••••••••••••••••••••••••••••••••••••••••• 368PRDC 
SHAKOPEE OOL.OMITE:. ••••••••••••••••••••••••••••••••••••••••••••••••••••• 368SriKP 

CAMBRIAN 

CAMBRIAN SYSlEH-PRECAMBklAN Et{AlrtEM •• ••. ••••• •••• ••••••••• •••••••• •• •• 370CBP6 
CAMBRIAN S~ST~M••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 
LAMBRIA~ RULKS•••••••••••••••••••••••••••••••••~•••••••••••••••••••••• 370CH8RR 
CAMBRIAN DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3700LHT 
CAMBRIAN EVAPORITES••••••••••••••••••••••••••••••••••••••••••••••••••• 370EVPR 
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CAMBRIAN liMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 370LMSN 
CAMBRIAN ll14ESl'ONE AND SHALE•••••••••••••••••••••••••••••••••••••••••• 370LNSL 
CAM6RIAN SANDSTONE AND St-IALE•••••••••••••••••••••••••••••••••••••••••• 370SDSL 
CAMBRIAN SHAlt•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370SHLE 
CAMBRIAN SANUSl'ONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 370SNDS 

UPPER l.AMbRlAN 

CAMBRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CMBRU 

ST. C.ROIXIAN 

CHAPEL ROCK SANDSl'ONE ••••••••••••••••••••••••••••••••••••••••••••••••• 372CPRK 
LRUIXlAN SlRitS••••••••••••••••••••••••••••••••••••••••••••••••••••••• 372tRXN 
DRESBACH GR.OOP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 372DR6C 
EAU CLAIR SANOSTONE••••••••••••••••••••••••••••••••••••••••••••••••••• 372EtLR 
FRANCONIA GROUP-DRESBACH SANDSTONE•••••••••••••••••••••••••••••••••••• 372FDBC 
FRANCONIA SANDSlONE••••••••••••••••••••••••••••••••••••••••••••••••••• 372FRr-.C 
GALESVILLE SANIJSTONt •••••••••••••••••••••••••••••••••••••••••••••••••• 372GlVl 
JORDAN SANDSl-UNE: ••••••• •• ••• ••••••••. ••• •••• ••• •• •••••• •••. ••••••• •• •• 372JRON 
LAKE SUPERIOR SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••• 372LKSP 
LOUI MEMBER••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 372LODI 
MUNISING SANDSTONf •••••••••••••••••••••••••••••••••••••••••••••••••••• 372MNSG 
MOUNl SIMON SANDSTONE: ••••••••••••••••••••••••••••••••••••••••••••••••• 372MNSM 
MINERS CASTLE SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••• 372MRCL 
Sl LAWRENCE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 372SLRC 
TREMPEALEAU FO~~AT!ON ••••••••••••••••••••••••••••••••••••••••••••••••• 372THPL 
TREMPEALEAU-MUNISING fORMATIONS ••••••••••••••••••••••••••••••••••••••• 372TPMG 

MlODLE CAMbRIAN 

CAMBRIAN, LOWER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 374CM6Rl 
CAMBRIAN, MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 374CMBRM 

lOWER CAMBRIAN 

(.AI1BR1AN-PRELAMBRIAN ROC.KS•••••••••••••••••••••••••••••••••••••••••••• 377CBPB 

PRECAMBRIAtf 

PRECAMBRIAN BASEMENT •••••••••••••••••••••••••••••••••••••••••••••••••• 400BSMN 
PRECAMBRIA~ &RANlTE ••••••••••••••••••••••••••••••••••••••••••••••••••• 400GRNT 
PRECAMBRIAN IGNEOUS ROCKS••••••••••••••••••••••••••••••••••••••••••••• 400IGNS 
PRECAMBRIAN IRON-BEARING UNIT••••••••••••••••••••••••••••••••••••••••• 4001RBG 
PR~CAMBRlAN METAMORPHIC ROlk~•••••••••••••••••••••~••••••••••••••••••• 400MMPC 
PRECAMBRIAN ER~THEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 
PRECAMbRIAN ROCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PtMBR 
PROTEROZOlC-••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PRZC 
PRECAMBRIAN SEOIMENlARY ROCKS••••••••••••••••••••••••••••••••••••••••• 400SOMR 
PR~CAMBRIAN VOlCANIC ROCKS•••••••••••••••••••••••••••••••••••••••••••• 400VLCC 

PRE:CAMBRIAN Y 

AlGOMAN bRANlTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 420ALGM 
C.OPPER HARHUK t.OkGLOMERATE •••••••••••••••••••••••••••••••••••••••••••• 420CPHB 
FREDA SANDSTONE ••••••• •. • ••. •• •. •• ••••••• •• • • •• ....... • • • • • •• •• • • •• •. •. •• 420FREO 
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JACOBSVIllE SANOSTONE••••••••••••••••••••••••••••••••••••••••••••••••• 420JC~ 
KEWEENAWAN SUPERGROUP. •. •. •. • •• • •• • • •. •. • ••. • • ••• • • • ••• • •· • ••• •. • • • •. • • 420KWNW 
MELLEN GRANITE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 420MLLN 
NONESUCH SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 420NNSC 
PRECAMbRIAN Y••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 420PCMBV 
PORTAbE LAKE ~OLCANICS •••••••••••••••••••••••••••••••••••••••••••••••• 420PGLK 
PROTEROZOICy MIDDLE ••••••••••••••••••••••••••••••••••• ~ ••••••••••••••• 420PRZCM 

PRECAMBRIAN X 

A~lblK FORMAllGN ••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••• 430AJBK 
AMASA FORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430AHAS 
ANVIL 11EHbER Of IRONWOOD l~ON-FORMATlON ••••••••••••••••••••••••••••••• ~30ANYL 
BARAGA GRGUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4308ARG 
bAU RIVER UULOMlTE •••••••••••••••••••••••••••••••••••••••••••••••••••• 430BORV 
8IJIK IRON-fORMATION MEMBER OF MICHIGAMME SLATE••••••••••••••••••••••• 430BIJK 
BIRO IRON-6 f:.:ARING ME:MBER OF .~EMLOCK FORMATION •••• •• • •••••• • • ••• • •• •. • • 43081 RO 
BRIER SlAlE:: MEMBER OF VULC.AN IRON-FORMATION ••••••••••••••••••••••••••• 430BRIR 
ChOCOLAY GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430CCLY 
CLARKSBURG VOLCANlCS MEMBER OF MICHI,AMME SLATE••••••••••••••••••••••• 430CKBG 
l.URRY IkGN-b[ARING MEH.BER OF VULCAN IRON-FORMATION •• •• •• • • •• • • • • ••. • •• 430CRRY 
DUNN CREEK SLATE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 430DCRK 
fE:NCt: RIVtR FCRMATlON ••••••••••••••••••••••••••••••••••••••••••••••••• 430FCRV 
FElCH FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430FLCH 
FERN CREEK fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 430FRCK 
FURlUNE LAKlS SLATE••••••••••••••••••••••••••••••••••••••••••••••••••• 430FRLK 
GOODRICh UUARlliTE •••••••••••••••••••••••••••••••••••••••••••••••••••• 430GORC 
Ht:MLOCK FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 430hMCK 
HIAWATHA GRhVWACKt•••••••••••••••••••••••••••••••••••••••••••••••••••• 430HWTH 
lRUNWOOD lR.UN-FORMAllON •••••••••••••••••••••••••••••••••• ~ •••••••••••• 430IRND 
KNIFE LAKE bRUvP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 430KFLK 
KONA DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430KO~A 
LOtU.TTO SLATE: HlM6E~ OF VULCAN IRON-FORMATION •• ••••••••••••••••••••••• 430LRTT 
MICHIGAMME SLAlE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 430HCGM 
MANSFIELD IKON-BEARING SLATE: i1EMBER OF Hf:MLOCK FORMATION •• •••• • • •• • • •• 430MFLO 
PltNOMlNEE G'<.UUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430MNMN 
MAKQUElTE RANGE SUPERGROUP•••••••••••••••••••••••••••••••••••••••••••• 430MQRG 
ME~NARO QUARlZilE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 430HSRD 
NEQAVNEE IRON-fORMATION ................................................ 430NGNE 
NORRIE MEHBt:.R Of IRONWOOD lRON-FORMAllON •••••••••••••••••••••••••••••• 430NORR 
NORWAY LAKE GNt:.lSS •••••••••••••••••••••••••••••••••••••••••••••••••••• 430NRLIC. 
PAfi!)l MEMBER LF TYLER FORMATION ••••••••••••••••••••••••••••••••••••••• 430PBCP 
PR~CAMBRIAN X••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430PCMBX 
PtNCE MEMbtR Of lKONWOOlJ IRON-FORMATION ••••••••••••••••••••••••••••••• 430PENC 
PALMS fORMATIO~ ••••••••••••••••••••••••••••••••.••••••••••••••••••••••• 430PLMS 
Pl YMLU1't1 ME Mbt:k OF IRONWOOD lRON-f-OR~ATl CN •••••• • • • ••••• • • • ••• • • ... •• • • 430PLMT 
PAINT RIVER bROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 430PRVR 
PRCTEROZOIC., LUWE-R•••••••••••••••••••••••••••••••••••••••••••••••••••• 430PR2.C.l 
PEAVEY PON~ COMPLEX••••••••••••••••••••••••••••••••••••••-•••••••••••• 430PVPO 
kANOVlllE OULOMITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 430ROVL 
REPUBllL GRANITE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 430RPBt 
RIVERTON JRCN-FORMATION ••••• ••. ••• ••• •••••••• ••• • ••• ••• ••• •••••••••• • ·• 430RVRN 
SAUNDERS FORMAllCN •••••••••••••••••••••••••••••••••••••••••• ~·•••••••• 430SDRS 
SlAMU Sl.ATE •• ••• •••• •• • •••••·••. • •• ••• ••• ••••••• • • ••••••••• ••• ••••••• •• 430SIMO 
~TAMbAUG FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 430SMBG 
SUNDAY QUARTZil~ ••••••••••• ~•••••••••••••••••••••••••••••••••••••••••• 430SNOY 
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STURGEON \.tUARlZITE •• ••. •••• ••• •• •••. •••• • •••••••• ••• ••••·•• •••• •••• •• •• 430SRGN 
·TRADER 1 S IRON-BEARING MEMBER OF VULCAN I RON-FORMATION •••••••• • ••••• • •• 430TROR 
TYLER FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430TYLR 
VULCAN IRON-FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 430VLtN 
~EWE SLATE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 430WEWE 
WAUSECA PYRITIC MEMBER OF OUNN CREEK SLATE ••••••• ••••••••••••••• •••• •• 430WUSC. 
YALE MEMBER Of lRONWOOU IRON-FORMATION •••••••••••••••••••••••••••••••• 430YALE 

PRECAMbRIAN W 

ARCHEAN••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 440ARCN 
DICKINSON GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4400CKS 
EAST BRANCH ARKOSE•••••••••••••••••••••••••••••••••••••••••••••••••••• 440EbRC 
KITCHI SCHIST••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 440KlCH 
LIGHTHOUSE POINT MEMBER OF MONA SCHIST•••••••••••••••••••••••••••••••• 440LGSP 
LAURENTIAN SE::RIES••••••••••••••••••••••••••••••••••••••••••••••••••••• 440LRNN 
MONA SChiST ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 440MONA 
PRECAMBRIAN W••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 440Pt.M8W 
PALMER GNEl~S••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 440PLHR 
PRESQUE ISLE GRANITE.••••••••••••••••••••••••••••••••••••••••••••••••• 440PQll 
SOLBERG SCHIST•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 44~LBG 
SIX MILE LAKE AMPHIBOLITE ••••••••••••••••••••••••••••••••••••••••••••• 440SXML 
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MINNESOTA 

CENOZOIC 

CENOZOIC tRATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZt 

'-IUAT ERN~.RY 

QUAT~RNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOCENE 

HOLOCENE AllUVlUM••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
HOLOCENE SERllS ••••••••••••••••••••••••••••••••••••••••••• ~··••••••••• lllHLCN 

PLt::ISTOCENE 

DES MOINE~ ORlFT •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Dt::S MOINE~ lUTWA~h•••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAKE AbASSil ClAY••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLEISTOCENE SERTES•••••••••••••••••••••••••••••••••••••••••••••••••••• 
PRt::-Wl~tONSlN DE~SITS •••••••••••••••••••••••••••••••••••••••••••••••• 
RAINY DRJFT ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RAIN' OUTWASH••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SUPERIOR DRI~l•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SUPERIOR OUlWASH•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WAOENA DRIFT •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WAUENA OUTWASH•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WlSCON!> lNAtt STAGE ••• •• •• • • ••••• • •• •·• • • • •• •• •• • • •. •• •. • •. • • • ••• • • • • •. • • • 

TERTIARY 

112DMOF 
1120SMO 
ll2LKGZ 
112PLSC 
112PRWC 
ll2RNDF 
112RNOS 
112SPOF 
112SPRU 
112WODF 
ll2WONO 
ll2WSCS 

TEKllARY SYST~M••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

MESOZOIC 

MESOZOIC ERAltiE~•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

C.RtlAC.EOUS 

C~ETACEOU~ SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• ZlOCRtS 

UPPER CRclACl:OUS 

BELLE FOURChE: F-ORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 2118Lft 
COLERAINE FGKHAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 211CLRN 
UPPER CRETAC.lOUS SERIES••••••••••••••••••••••••••••••••••••••••••••••• 211CRCSU 
CARLILE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZllCRll 
GREE~HORN FURMkTlOh ••••••••••••••••••••••••••••••••••••••••••••••••••• 211GRNR 
IRON hiLL Ml:MBfk OF WINDROW FORMAl'ION ••••••••••••••••••••••••••••••••• 2lliRHl 
NIOBRARA FORMAllOh •••••••••••••••••••••••••••••••••••••••••••••••••••• 211N8RR. 
PIERRE SHAl~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211PJRR 
WI NUROW FORMA 1 l ON •• • •••••••••••• • • •••••••• • •. • • •• • •• • • • •. • ••••• • • • • •• ·• 211WN DR 

APPENDIX f F-134 

• 

• 



LOWER CRETAl.EOUS 

OSTRANDER MEMBER Of DAKOTA fORMATION •••••••••••••••••••••••••••••••••• 2170ROR 

JURASSIC 

JURASSIC SVSTE:H ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSt 

HIUOLE JURAS~IC 

AMARANTH FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 224AHRN 
MIDDLE JURASSIC SERIES •••••••••••••••••••••••••••••••••••••••••••••••• 224JRSCM 

PALEOZOIC 

PALEOZOIC ERAlttEM ...................................................... 300Pll.C 

DEVONIAN 

C.EDAR VALLE Y-M.AQUOKEl A-DUBUQUE f "CRMA T IONS •. • • • •. • • •. •. • ••••••••• • • • • • • 3'tOCY 1-10 
CEUAR VAllfY-MA'-IUOKETA-OUf.SUQUE-GALENA Af.lUifER••••••••••••••••••••••••• 340C.VM0(, 
CEDAR VALLEY-HA'-iUOK.ElA FORMATIONS ••••••••••••••••••••••••••••••••••••• 340CVMQ 
UEVONIAN SYSlEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 
OEVONIAN-OROOVIliAN SYSTf:MS ••••••••••••••••••••••••••••••••••••••••••• 340DVOV 

UPPE:t{ DEVONIAN 

DEVONIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3410YNNU 
ShELL ROCK FORMATlUN •••••••••••••••••••••••••••••••••••••••••••••••••• 341SRCK 

liUOOLE DEVONIAN 

CEUAR VALLEY LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 344CDVL 
C.ORALVILlt: MEMBEk OF t,EOAR VAllt:Y FORMATION ••••••••••••••••••••••••••• 344CRVL 
DEVONIAN, MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 344DVNNM 
RAPID MEMBER Of-~ CEDAR VALLEY FORMATION •• •••• • •••••• • •••••• •• •• •••• •••• 344RPID 
SOLON MEMBER Of CEDAR VALLEY FORMATION •••••••••••••••••••••••••••••••• 344SOLN 

SILURIAN 

LOWE:R SILURIAN 

SILURlAN-OR~OVlClAN SYSTEMS ••••••••••••••••••••••••••••••••••••••••••• 357SOOV 
STONEWALL FORMAT.ION. •• ••• ••• •••. •• • •• ••. ••••••••• ••••••••• ••• ••• •••• •• 357STNL 

ORuOVlCIAN 

ORDOVICIAN ~YSTEK••••••••••••••••••••••••••••••••••••••••••••••••••••• 36000VC 

UPPER OROOVltl~N 

CLERMONT S"ALE MEMBER Of MAQUOKETA FORMATION •••••••••••••••••••••••••• 361CLRM 
ELGIN MEMBER Of MAQUOKETA FORMATION ••••••••••••••••••••••••••••••••••• 361ELGN 
MAQUOKETA ShALE-GALENA DOLOM!Tt: ••••••••••••••••••••••••••••••••••••••• 361HQKG 
MAUUOKETA SHALE••••••••••••••••••••••••••••~•••••••••••••••••••••••••• 3blMQKT 
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CINCINNATIAN 

CINCINNATIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••• 362CNCN 
DUBUQUE fORMATION-GALENA OOLOMllE ••••••••••••••••••••••••••••••••••••• 362DBUG 

MIUOLE ORDOVICIAN 

CUHHlNGSVllLE MEMSER OF GAleNA DOLOMITE ••••••••••••••••••••••••••••••• 364CMGY 
OELORAH FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3640CRH 
OU6UQUE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3640UBQ 
GALENA OOLOMllE •••••••• .-•••••••••••••••••••••••••••••••••••••••••••••• 364GLEN 
GLENWOOO FORMA liON •• •• ••••. • •. • •• •• • • • ••• • •• •. •. •. • • • •• • • • • • •• • • • • • •• •. 364GLND 
PLATTEVILLE FOPMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 364PLVL 
PROSSER MEMBER OF GALENA OOLOMllE: ••••••••••••••••••••••••••••••••••••• 364PRSR 
STEWARTVILLf MEMBER OF GAL~NA DOLOMITE •••••••••••••••••••••••••••••••• 364SRVL 
Sl PETER SANDSlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 364STPR 

C.HAMPLAINIAN 

CNAMPLAINlAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••• 365CMPL 
CARIMONA MEMBER OF PLATTEVILLE fORMATIONe••••••••••••••••••••••••••••• 365CRMN 
MCGREGOR f'!EMBER OF PLATTEVILLE FORMATION •••••••••••••••••••••••••••••• 365MCG& 
PELATONICA MEMBER OF PLATTEVILLE FORMATION •••••••••••••••••••••••••••• 365PtNC 

LOWER ORDOVICIAN 

NEW RICHMOND S#!..NOS lONE ••••• • •••• •• • • • •• •. ••. •. • •. •• • • • • •. • • ••• ••. • • • • • 36 7NRtM 
ONEOTA DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3670NOT 
PRAlkiE OU CHlt:N GROUP. •• •• • ••• ••.•• •• ••• ••• ••••• ••• •• ••••••••••••••• •• 3b7PROC 
SHAKOPEE OUtOMITE:: •• • •••••••••·•. •••••• ••• ••••• •••••••• ••••• •••••••••• •• 367SHkP 
WILLOW RIVER MEMBER OF SHAKOPEE fORMAllON ••••••••••••••••••••••••••••• 361WLRV 

CANADIAN 

CANADIAN S~klES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 368CNON 

LAMBRIAN 

CAMBRIAN SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 

UPPER CAMBI<lAN 

BlKKMOS~ ME::Mti~k Of FRANCONIA FORMATION ••••• ~ •••••••••••••••••••••••••• 371BRKM 
CAMBRIAN SYSTEM-PRECAMBRIAN ERAlHEM••••••••••••••••••••••••••••••••••• 371CBPB 
LAMBRIAN, UPPtR••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CMBRU 
ORE: SbAC. H bR OUP •••• • ••••• • ••••• • •• • • •. • •••• • •• • •• • • •. • •• • ••••••• • • • •• • • 3"71DR BC 
EAU CLAIR SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 371ECLR 
EAU CLAlRE::-Ml. SIMON FORMATIONS ••••••••••• ~ ••••••••••••••••••••••••••• 371ECF1S 
fRANtONlA-IRONlON-GAL~SVILLE FORMATIONS ••••••••••••••••••••••••••••••• 371FIGV 
FRANCONIA SAND~lONE••••••••••••••••••••••••••••••••••••••••••••••••••• 371FRNC 
GALESVILLE SANDSTON£ .................................................. ·• 371GLVL 
lRUNTOI'f-GALE.SVILLE-EAU CLAIRE FORMATIONS •••••••••••••••••••••••••••••• 3711GEC 
IRUNTON SANDSTONE MEMBER Ot- FRANCONIA SS.-GALESVlllE SS ••• •• ••. ••• •• •• 3711GLV 
IRONTON SA~OSTONE MEMBER OF fRANCOI\alA SANDSTONE ••••••••••••••••••••••• 371IRNT 
JOROAN-lRONl'ON-GALl:SvlllE ~ANOSlONtS. ••• • ••• ••• •• •••••••.•• ••••• ••• •••• 371JIGV 
JORDAN SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 371JRDN 
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JORDAN-ST. LAWRENCE FORMATIONS ••••.•••••••••••••••••••••••••••••••••••• 371JSLC 
JORDAN-ST. lAWRENCE-fRANCONIA FORMATIONS •••••••••••••••••••••••••••••• 371JSTF 
LODl MEMBER Of Sl" LAWRENCE FORMATION •••••••••••••••••••••••••••••••••• 371LODI 
Hl. SIHON-HlNCKlfY AQUIFER•••••••••••••••••••••••••••••••••••••••••••• 371MSHK 
MOUNT SIMON SANDSTONE••••••••••••••••••••••••••••••••••••••••••••••••• 371MSMN 
MT. SIMON SANDSTONE-REO CLASTICS S~RlES••••••••••••••••••••••••••••••• 371MSRC 
MAZOMANIE SANDSTONE••••••••••••••••••••••••••••••••••••••••••••••••••• 371MZMN 
MAZOMANIE-RENO MEH6tRS Of FRANCONIA FORf1ATlON •• • • •• • • •• • • • • •• • •• • • • • •• 371MZMR 
NORWALK MEMBER OF JORDAN SANDSTONE•••••••••••••••••••••••••••••••••••• 371NRLK 
RENO MEMBER Of FRANCONIA FORMATIONe••••••••••••••••••••••••••••••••••• 371RENO 
ST LAWRENCE-FRANCONIA FORMATIONS •••••••••••••••••••••••••••••••••••••• 371SLCF 
ST LAWRENCE FLRMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 371SLRC 
SUNSE:T POINT MEMBER OF -JORDAN SANlSTONE:. ••• •••• •• ••• •••••• ••••• ••• •• •• 371SNSP 
TOMAH MEMBER Of FRANCONIA FORMATION ••••••••••••••••••••••••••••••••••• 371TOMH 
VAN OSER MEMBER CF JORDAN SANOSTCNE ••••••••••••••••••••••••••••••••••• 371VOSR 

WAUCOBAN 

PRAIRE DU CHIEN-JOROAN AQUIFER•••••••••••••••••••••••••••••••••••••••• 378PDCJ 

PRECAMBRIAN 

ARGILLITE-GRAYWACKE ••••••••••••••••••••••••••••••••••••••••••••••••••• 400AGGK 
BIWABIK IRON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 4008BKF 
SELLE PLAINE: FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 4006lPL 
bASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400BSLT 
DULUTH COMPLE:X •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400DC.PX 
ELY GREENSTONE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400ELY 
FOND OU LAC FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 400FDLC 
PRECAMbRIAN GRANITE••••••••••••••••••••••••••••••••••••••••••••••••••• 400GRNT 
GNEISS-SC.HI~T••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400GSSC 
HINtKLEY fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 400HCKL 
KNIFE LAKE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 400KFLK 
MElASEDIHENTARY ROCKS ••••••••••••••••••••••••••••••••••••••••••••••••• 400MOMR 
MINNESOTA VALLEY GRANITE SERIES••••••••••••••••••••••••••••••••••••••• 400MSVL 
META VOLCANI C. ROCKS ••••• •• • • •. • • • •• • • •• • •• •. • • •• •• • •••••• • • '• • ••• • • • • •. • 400MVCC 
NORTH SHORE VOLCANIC GROUP•••••••••••••••••••••••••••••••••••••••••••• 400NRSR 
PRECAMBRIAN ERATHEM•••••••••••••••••••••••••••e••••••••••••••••••••••• 400PC.MB 
REO CLASllC.S SERIES••••••••••••••••••••••••••••••••••••••••••••••••••• 400ROCC 
SIOUX QUARTZITE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SOUX 
VOLCANIC. ROCKS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400VLC.t 
VIRGINIA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 400VRGN 
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MISSISSIPPI 

CENOZOIC 

~ENOZOlC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATERNARY 

QUATERNARY AllUVIUM••••••••••••••••••••••••••••••••••••••••••••••••••• llOALVM 
QUATERNARY SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 
QUATERNARY-lEf<.llARY SYSTEMS ••••••••••••••••••••••••••••••••••••••••••• llOQRRT 
SAND•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOSANO 
SAND ANO GRAVEL••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOSOGV 
TERRACE DEPOSITS,UNDlFFERENllAfE.D ••••••••••••••••••••••••••••••••••••• llOTRCS 

hOLOCENE 

HOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
COASTAL DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• lllCSTLP 
HOLOCENE-PLEISTOCENE SERIES••••••••••••••••••••••••••••••••••••••••••• lllHCPC 
HOLOCENE ~ERIE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 
LUW TERRAC.E OEPOSITS AND ALLUVIUM ••••••••••••••••••••••••••••••••••••• lllllAVP 
NATURAL LEVEE: DEPOSITS OF MISSISSIPPI RIVER••••••••••••••••••••••••••• lllNLMR 
TERRACE OEP~SlTS,UNOlffERENTIATEO ••••••••••••••••••••••••••••••••••••• llllRCS 

PLEISTOCENE 

ALLUVIUM•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112ALVM 
HIGH TERRACE DEPOSil·s •• •• •••••. •••• • • ••• •••• ••• • • ••••••••••• •• •••••• •• 112HGTC 
INTEk.MtOIAlE ltRRACE DEPOSITS ••••••••••••••••••••••••••••••••••••••••• 112IMTC 
LOE~S••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112LOSS 
LOW TERRACE DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••• 112L1RC 
~ISSlS~lPPI RIVER ALLUVIAL A~UIFER•••••••••••••••••••••••••••••••••••• ll2MRVA 
PLtlSlOCENE-PLlOCENE SERIES••••••••••••••••••••••••••••••••••••••••••• l12PCPC 
PLEISTOCENE SERlES•••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
TEKRACE OEPUSITS,u~DIFFERENllAlE~ ••••••••••••••••••••••••••••••••••••• llZTRCS 

lERllARY 

TEkllARY-CRETACEOUS SYSTEt4!'> ••••• •• ••• •• •• •••••••. •••. ••••• •••• •••• •• •• 120TRCC 
TERTIARY SVSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

PLlUCENE 

CITRONELLE fOkMAllON ••••••••••••••••••••••••••••••••••••••••• ~ •••••••• 121CRNL 
GRAHAM fERRY FORMATlONe••••••••••••••••••••••••••••••••••••••••••••••• 121GRMF 
PLlOCENl:.-HIOCENE SE-RIES ••••••••••••••••••••••••••••••••••••••••••••••• 121PCMC 
PLIOCENE SERlE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 

MIOCENE 

l..AlAHOUL.A fORMATION, LOWER •• • •• •• •• ••. •••. •• •• •••. ••. •• ••• ~ •• ••• •••. • •.• 12ZCTHL 
CAlAHOULA FOKI'IIAliON,LOwER ••••••••••••••••••••••••••••••••••••••••••••• lZ2CTHLl 
CAlAHOULA fORMAllON,Ml~ULE •••••••••••••••••••••••••••••••••••••••••••• 122CTHLM 
CATAhOULA FUkMAliON,lJPPER ••••••••••••••••••••••••••••••••••••••••••••• 122CTHLU 
fOkT ADAM!'> llllEMt1t:R OF- PAStA&O~A FOfotMAT ION. • • •• • •• • • ••• ••. •• • • •.•••• • • • • • 122FAOM 
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11ATT1ES6URG FO~I'IAllOIIt •••••••••••••••••••••••••••••••••••••••••• ~ •••••• 
H~MOCt1~TlU JIII:Mbfk OF PA~C.AGOULA FORMATIU~ •••••••• •••• •••••••••• r •••••• 
HE1EROS1EG1NA lONE•••••••••••••••••••••••••••••••••••••••••••••~•••••• 
MIOCENE-OLIGOC.E~E SERIE'S ........................................ r •••••• 
MIOCENE SEKlES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PASCAGOULA fORMATION •••••••••••••••••••••••••••••••••••••••••• • r •••••• 
LOWER PASC.AGOULA•••••••••, •••••••••••••••••••••••••••••••••••••·~··•••• 
PAYNE:$ HAMMOCK SAND•••••••••••••••• •••••••••••••.••••••••••••••• ~ •••• •• 
TATUM LlM~STONf.: MEMBER OF CATAHOULA FORHAllON •••••••••••••••••• r •••••• 

OLIGOCENE 

BUCATUNNA C.LA'! MEMBER OF BYRAK f-ORMATION ••••••••••••••••••••••• , ••••••• 
BYRAM FORMATIO~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MIDDLE: MARL MEM-BER OF BYRAM FORMAT I ON • • • • • • • • •• • • • • • • • • • • • • • • • •I• • • • • • • 
CHICKASAWHAY LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 
FOREST HILL SANU•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GLENDON LlME~TONE MEMbER•••••••••••••••••••••••••••••••••••••••••••••• 
MAKlANNA Ll ~1ES lONE ••• • •. • •••• • •• •• • ••••• • •• • • •. • • •• •• • •• • • • • •• • • • •. • • • 
Mlr.T SPRING MARL MEMbER OF MARlA~A LIMESTONE••••••••••••••••••••••••• 
OLIGOCENE-EOCENE St:.RIES ••••••••••••••••••••••••••••••••••••••••••••••• 
OLIGOCENE SlKIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RED bLUFF CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~CKSBURG GkOUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

EOCENE 

ARCHUSA MARL H~MBER OF COOk MOUNTAIN LIMESTONE••••••••••••••••~••••••• 
BASIC CITY SHALE MEMBER Of TALLAHATTA FORMATION ••••••••••••••• J ••••••• 
bASH! MARL MEHbER OF HA~HfllGBEE FORMATION ••••••••••••••••••• ~ ••••••• 
COCKFIELD FORMAllON ••••••••••••••••••••••••••••••••••••••••••• ~ ··••••• 
~OOK M~UNTAIN FURMATION ••••••••••••••••••••••••••••••••••••••• 1••••••• 
COOK MUUNTAIN LIMESTONE ••••••••••••••••••••••••••••••••••••••• ~··••••• 
CLAIBORNE GkOUP••••••••••••••••••••••••••••••••••••••••••••••• j ••••••• 
C.AHERINA llhESTDNE •••••••••••••••••••••••••••••••••••••••••••• , ••••••• 
COCOA SAND MEMbER Of YAZOO CLAY•••••••••••••••••••••••••••••••~••••••• 
CANE RIVER FORMATION••••••••••••••••••••••••••~••••••••••••••• ~ •••••~• 
EOCENE SERlE~••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FEARN SPRINGS MEMbl::R Of NANAFALIA FORMATIOO ••••••••••••••••••••••••••• 
GORUON CREEK SHALE MEMBER GF COOK MOUNTAIN FORMATION •••••••••• J ••••••• 
HAT~HETIGBEE ~OR~ATION ••••••••••••• ~··•••••••••••••••••••••••• 1 ••••••• 
HATCHETIGBEE fOkMAllONtUNNAH~D Mf.MBtk••••••••••••••••••••••••••••••••• 
JACKSON GROUP••••••••••••••••••••••••••••••••••••••••••••••••• J ••••••• 
MOODYS bRANCH FURMATION ••••••••••••••••••••••••••••••••••••••• J ••••••• 
HOOOYS BRANCH LlME:STONE ••••••••••••••••••••••••••••••••••••••• ~ ••••••• 
MtKIOlAN SAND ~EMbER OF lALLAhAlTA FORMAllON •••••••••••••••••••••••••• 
MERIDIAN-UPPER WILCOX AQUifER••••••••••••••••••••••••••••••••• J ••••••• 
MINOR WILCOX A~UlFER•••••••••••••••••••••••••••••••••••••••••••••••••• 
NANAfALIA FOR~AllON ••••••••••••••••••••••••••••••••••••••••••• l ...... . 
NANAfALIA F-ORMAllON,UNNAMED MEMbER •••••••••••••••••••••••••••••••••••• 
NESHOBA, s~;~u MI::Hb~k _OF lALLAhA~TA FORM~llON••••••••••••••• •••• t ••••••• 
NORTH TwlSlWOOLJ CRt::EK ME:MBER Ot-: YAZOO CLAY••••••••••••••••••••,••••••• 
OCALA L 1 ME~ TONf· •• ~. • • •• • •_ • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • r • • • • • • • 
P~CHUTA MAR~ MEMBER \Jf YAl(lO CLAY. • •. •• • ••• • ••• • • •• • ••• • •• •• • • r • • • • • • • 
P~TTERLHITTU SANlJ MEMBER OF COOK MUU~lAIN FORM~,T ION •• • ••••• • •. r • •• • • • • 
SHUBUTA MEMBER Of YAl.OO CLAY•••••••••••••••••••••••••••••••••••••••••• 
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122H8RG 
122HMC.T 
122HRSG 
122MCOG 
122MOCN 
122PC.Gl 
122PCGLL 
122PHMK 
l221TU,. 

1238C TN 
123BYRM 
1238YRMM 
123CCKS 
123FRHL 
123GLNO 
123MRNN 
123MSPG 
1230GCE 
123CLGC 
123ROBF 
123VKBG 

124ARC.S 
124BSCt 
124BSHI 
124CCKF 
124CKMN 
124CK,.NR 
l24CL8R 
124CMRN 
l24COC.O 
124CRVR 
124EOCN 
124FSPG 
124GDC.K 
124HC.GB 
124HLGQN 
124JCKS 
124MOBC 
124MOBtk 
124MRON 
124MUWX 
124MWCX 
124NNFL 
l24NNFLN 
124NSHB 
124NTCK 
1240CAL 
124PCH1' 
lZ4PTRC 
l24SHB1 



~AL 1 MOUNT J_\ IN _ LIMES lGNE: EQUI VAL tNT • • ~ • • ~. • •• • • • • • • •• • • • • • • • • • • • • • • • •1• • • 
SHIPPS CREE~ ~HALE M~BtR Uf .WAUTUBBEE FORMATION •••••••••••••••••••••• 
SPARTA 
SPARTA 
SPARTA 
SPARlA 

SAND•••••••••••••••••••••••••••••••••••••••••••~••••••••••••••• 
SANU.LOWER••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SAND,MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••• 
SANUwUPPtR ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TALLAHATTA fOR~AflON •••••••••••••••••••••••••••••••••••••••••••••••••• 
TU~LAHOMA fOKMAl.lUN ••••••••••••••••••••••••••••••••••••••••••••••••••• 
WILCOX GROUP" •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WlLCOX.AQUlfER,LOWtR •••••••••••••••••••••••••••••••••••••••••••••••••• 
WlLLOX AQUIFER,MIOOLE ••••••••••••••••••••••••••••••••••••••••••••••••• 
WlLCUX AQUI~ER,UP~ER •••••••••••••••••••••••••••••••••••••••••••••••••• 
WINONA SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~lNUNA-NESh~BA AQU1FER •••••••••••••••••••••••••••••••••••••••••••••••• 
YAZOO CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lAMA MEMBER Of lllPHA fORMATION ••••••••••••••••••••••••••••••••••••••• 
liLPHA CLAV ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PALEOCENE 

124SLMN 
124SPCK 
l24SPRT 
124SPRTL 
124SPRl.H 
124tSPRlU 
l24TLLT 
124TSCM 
124WLCX 
124WlCXl 
124WLCXM 
124WLCXU 
124WNON 
124WNS8 
124YZOO 
124ZAMA 
124ZlPH 

CLAYTON fOR~ATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 125CLTN 
MIDWAY GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 125MOWY 
MA -flr1EWS LANDING t1ARL MEMBER OF PORTERS CRE:EK CLAY•••••••• ••••••• ••• •• 125MLOG 
NAHEOLA FORMAT ION. • •• • • • • •• • •• •• •• ••••••.• •• •. ••. • •• •. • • •• • • •. • • • •• •. •. 125NHOL 
PALEOCE~E SlRIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 
PORTER~ LRttK CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••• 125PRCK 
PORTERS Ckt:EK LLA'f, UNNAMED MEt·H~ ER •••••••••••••••• •• •. • • • • •• • • • • •• • • •• • 125PRCKN 
Tl~PAL ~ANO LENlll Of PORTERS CREEK CLAY•••••••••••••••••••••••••••••• 125TPPH 

MESUZOIL 

MlSOZUll tR~MEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200HSZC 

CRETACEOUS 

CRETACtOUS-~URA~Sit SYSTEMS••••••••••••••••••••••••••••••••••••••••••• 210CCJC 
CREfACEOUS SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 

UPPER CRElAtEUUS 

ARCOLA LIMESTONE HEMBER Of MOOREVILLE CHALK••••••••••••••••••••••••••• 
8LUffPORT MARL Mf~BER Of UEMOPOLIS CHALK•••••••••••••••••••••••••••••• 
COON CREEK TONbUE OF RIPLEY fORMATION ••••••••••••••••••••••••••••••••• 
CHIWAPA MEMBER Of RIPLEY FURMATlt'N •••••••••••••••••••••••••••••••••••• 
COFFEE 
C.OK.c~ 

SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

UPPE.R UNNAMED MEMSE:R OF COKER fORMATION ••••••••••••••••••••••••••••••• 
U~PER CRETACEOUS ~ERitS••••••••••••••••••••••••••••••••••••••••••••••• 
OEHOPOLlS CHALK••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DEMOPOLIS C.hALK ,UNNAMtO Mt:t-\BER •• •• • ••• ••. •• • • •• • • •••. ••• • • • • •• • • •• • • •• 
EULlNE ME~~ER••••••••••••••••••••••••••••••••••••••••••••••••••••••••~ 
EUTAW FORMAll~N·•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EUTAW FORHAllCN,LOwtk ••••••••••••••••••••••••••••••••••••••••••••••••• 
EUlAW FORMAllON,UNNAMED MEMBER•••••••••••••••••••••••••••••••••••••••• 
EUTAW FORMATION (RtSTRICTEO) •••••••••••••••••••••••••••••••••••••••••• 
GURUU fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

APPENDIX f F-140 

211ARCL 
2118LFP 
211CCRK 
2lltHWP 
211COFF 
211COKR 
211COKRU 
211CRCSU 
2110MPL 
211DHPLN 
211EOLN 
211EUTW 
211EUTWL 
211EUlWN 
211EUTWR 
211GORO 

• 



HC NAIRY FORMATION ••••••••••••••••••••••••••••••••••••••••••••• •••••• 
HC SHAN FORMA 1·10N ••• •• ........... •• ••••••••••••••••••• •• •• •. •. • • f • • • • • • 
MOOREVILLE CHALK••••••••••••••••r•••••••••••••••••••••••••••••• •••••• 
MOOREVILLE CHALK~UNNAMED MEMBER••••••••••••••••••••••••••••••••••••••• 
MASS .. l .. VE SA. NU· ····. ••••••••••••••••••••••••••••••••••••••••••••••· ~. •••••• 
OWL CREEK fORMATlUN •••••••••••••••••••••••••••••••••••••••••••• ~ ·••••• 
PRAIRIE BLUFF ~HALK••••••••••••••••••••••••••••••••••••••c••••• r •••••• 
RIPLEY FORMAliON ••••••••••••••••••••••••••••••••••••••••••••••• l ..... . 
SELMA GROU~··~··••••••••••••••••••••••••••••••••••••••••••••••• r •••••• 
TOMBIGtH:E SAND MEMbER Of . EUTAW . FORMATION ••••••••• •••• ••••• • ••• •r •• •• •• 
TRANSITIONAL CLAY OF RIPLEY fORMATION ••••••••••••••••••••••••••••••••• 
TUSCALOOSA 
TUSCALOOSA 
TUSCALOOSA 
TUSCALOOSA 

GROUf' .••.••••••••• II' ••••••••••••••••••••••••••••••••••• L •••••• 
bROLJP,LOWE.R •••••••••••••••••••••••••••••••••••••••••••••••• 
GRUUP,MIDOLE •••••••••••••••••••••••••••••••••••••••• r•••••• 
bROUP,UPPEk ••••••••••••••••••••••••••••••••••••••••• ~ •••••• 

LOWER CRETAC£::0tJ!) 

ANDREW fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• •••••• 
LOWER C.RElA~EOUS S~RlES•••••••••••••••••••••••••••••••••••••••• ~ •••••• 
DANTZLER fORMAfiON ••••••••••••••••••••••••••••••••••••••••••••• ~ •••••• 
FERRY LAKE ANHYDRITE •• • •• • • ...... • • • • •• ••. ••. • •• •. -• •. • • • • • • • • • •. • • • • • • • 
HUSS. TO.N FORM. A.llO.·N·•: • •• • • • •• • •• • • •• • • • •• • ••••• •• • • •• • ••• • •• • • • •• r •• • • • • 
MOORINGSPORT FORHAlJON ••••••••••••••••••••••••••••••••••••••••• l ..... . 
ROuESSA fORHATIUN •••••••••••••••••••••••••••••••••••••••••••••• t•••••• 
RODESSA FORMAr.lON .JAMES LIMESTONE AND PINE ISLAND SHALE UNO IFF • • •• • • •• 
SLIGO FORM·AllON •••• • •• • ••. •• •• •• •• •• •. ••. •• •• ••. • •• • • •• •. • •••• • • •• •. •. 

COMANC.t1EAN 

211MCNR 
211MCSN 
ZllMRVL 
211MRVLN 
211MSSV 
2110LCK 
211PBLF 
211RPlY 
211SELM 
211T8G8 
ZllTRSl 
211TSCL 
2111SCLL 
211TSCLM 
211TSCL.U 

217ANDR 
217CRCSL 
2170ZLR 
217FRLK 
217HSTN 
217MRGP 
217ROSS 
217RJPI 
217SLGO 

PALUXY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• ~ ··•••• 218PLXV 

JURAS.SIC 

JURASSIC SYSTEM ................................................ ·I····· .. 220JRSC 

UPPER JURAS.SIC 

BUCKNER MEMbER OF HAYNESVILlE FORMATION •••••••••••••••••••••••• 
1 

....... 2218C.KR 
COTTON VAllEY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 221CNVL 
tiA.YNE.SVILLE fOkMATION •• ••••• ••• ••• •. • ••• ••• ••••• •••••••••• •••••!••••• •• 221HSVL 
UPPER JURA~SIC SERIES •• ••••••••••••••••••••••••••••••••••••••••••••••• 22lJRStU 
LOUANN SALT••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 22llUNN 
NORPHLt.T FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 221NRPL 
SMACKOVER FORMATION •••••••••••••••••••••••••••••••••••••••• ~ •••••••••• 221SMKV 
WERNER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 221WRNR 

PALEOZOIC. 

PALEOZOIC E t:tATHEM. •. •• • •. • • 1 ••••• •• • • • •. •. ••. • • · • •• •• • • •• •. • • • • • • •. •. • • • 300PLZt 

Pt:RMIAN 

EAGLE MILLS FORMAT'ICN ••••••••••••••••••••••••••••••••••••••••••••••••• 310EGLM 
PERMIAN SY~TEM•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PkMN 
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Pt:NNSYLVANIAH 

PARKWOOO f-tJRMA.f ION •••••• • • •••• • • •• ••••• • • •• • • ••• •. • •. • ••• • • • • •. • • • •• • • 320PRKO 
PENNSYLVANIAN SY~lE~•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 
PENNS YL VANl AN-MI ~!.1 $Sl fPlAN $Y S TEHS • •••• •. • •• ••. • • • • • • ••. • •• • • • •••••• • 320PV MP 

MIDOLf PE:NNSYLVANIAN 

MOOREHOU~E f0Rf-1AllON ••• •• ••••••• ••. • ••••• • •••••••••••••• • ••• •. • • •••• •. 324MRHS 
f41 UOLE -LOWER PtNNSY'L \JAN lAt~ S ERl ES •••••••• •• ••••• • • • •. •. • • ••• • • • • • • •. •. 324PSLVM 
POTTSVILLE: FORM~,ll ON • ••• •. • •. • ••• • • •• • ••• • • ••• •. • •• •. •. • •••• • • • •••••• • 324PS Vl 

MISSISSlPPlAN 

MISSISSIPPI AN !'.lYS.lEM ••• •• ••• ••. ••• ••• •••. •• •• •. •. ••·•. • • •. • • ••• • ••••••• 330MSSP 

UPPER MlSSl~SlPPIAN 

ALSOBROOK MEMBl:.R OF P.f< 1 DE ~10UNT AIN FORMATION ••• • ••••• • •• • • ••• • • •. • •••• 331AL6K 
BANGUR LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 331BNGR 
GREE:N HILL M(MBtt< OF PRIDE: MOUNTAIN FORMAllON ••••••••••••••••••••••••• 33lGRHl 
HARTSELLE SANOSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 331HRSL 
MISSISSIPPIAN, UPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 331MSSPU 
MYNOT ~ANDS lONI:: MEMBER GF PRJ DE: KlUNT AIN FORMAT ION •••• • •• • ••••• • • •. • • • 331MVNT 
PENNINGTON fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 331PNNG 
PRIUE MOUNTAIN FORMATION •••••••••••••••••••••••••••••••••••••••••••••• 331PRCM 
SANOfALL MEttBl:.R OF PRIDt MGUNlAIN FORMATION •• •• •. ••• •••••••• •••••••• •• 331SDFL 
SOUTHWARu SPRltiG SANDSlONI: MfMBER OF PRIDE MOUNTAIN FORMATION. •••• •••• 331SSPG 
TUSCUMBIA LlMf~TONl ••••••••••••••••••••••••••••••••••••••••••••••••••• 331TCMB 
lANYARD BRANlH MEMBER Of PRlOf MOUNTAIN fORMAliON ••••••••••••••••••••• 331TD6C 
WAGNON MEMUE:R OF PRIDE MOUNTAIN FORMATION ••••••••••••••••••••••••••••• 331WGNN 

LOWI:R MIS~lS~IPPlA~ 

FORT PAYNl CH~RT•••••••••••••••••••••••••••••••••••••••••••••••••••••• 337FRPN 
MlSSlSSIPPIAN-oEVO~lAN SYSlEM••••••••••••••••••••••••••••••••••••••••• 337f1POV 
MlSSISSIPPlANt LOWER•••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPL 
MAURY FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337MURY 

OE.vONlAN 

UEVONIAN SYST~M••••••••••••••••••••••••••••••••••••••••••••••••••••••• 340DVNN 

UPPER UEVONIAN 

CHATTANOOGA SHAlE••••••••••••••••••••••••••••••••••••••••••••••••••••• 341CTNG 
UE\IONIANt UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341DVNNU 

MlOULE OEVOhlAN 

CAMDE:N (.HER 1' •••••••••••• • • •••••• •• • ••••••••• •. • • • • • •••• • •••• • •••• • •• •. 344CMDN 
MIDOLE-LCWER DEVONIAN SERlE:> •••• •• ••• ••• ••••. •• •. •• •• ••••• •• ••• ••• •• •.• 3440VVNM 

LOWER Ol:VONJ.AN 

DEVONIAN-SILURIAN SYSTEM~••••••••••••••••••••••••••••••••••••••••••••• 347DVSL 

APPENDIX F F-142 



SILURIAN 

SllUklAN SYSTEM·•••••••••••••••••••••••••••••••••••••••••••••••• ••••• 350SLRN 

APPENDIX f F-143 



MISSOURI 

C.ENOZOit 

CENOZOIC t:ki.THt:t1 •••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZt: 

QUATERNARY 

QUATERNARY SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

hOLOCENE 

HOlOCENE AlLUVJUM••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVH 
HOLOCENE S~RI~S••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 

PLEISTOC.EN£ 

ORlFT••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ILLINOIAN DLPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••• 
KANSAN OEPOSllS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAfAYETl'E G RA ¥t:L •••• •• • •• • •••••• •• •••••• • •• • • •• • • • • • • • • • • • • • • • • • • • •• • • 
NEBRASKAN DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLE ISlOC.ENE 
WISCONSINAN 

ll::Rl' lAkY 

~ERIES•••••••••••••••••••••••••••••••••••••••••••••••••••• 
DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••• 

1120Rfl 
1121LNN 
112KNSN 
112LFTT 
112NBRK 
112PLSC 
112WSCS 

TERTIARY SYSTEM••••••••••••••••••••••••••••••••••••••~•••••••••••••••• 120TR1R 

PLIOC.ENE 

~LlUtE~E S~RIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 

f:OCl::NE 

ACKERMAN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 124ACKM 
ClAIBORNE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124CLBR 
EOCENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCN 
HOlLYSPRINbS fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 124HLPG 
WILCOX FOkHATlON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 124WLCX 

PALfOCENE 

CLAYTON fORMATION ...................................................... 125CLTN 
MlUWAY GRUUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 125MOWY 
PALEOCENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 
PORTtRS CREEK tLAV•••••••••••••••••••••••••••••••••••••••••••••••••••• 125PRCK 

ME!>OZOIC 

MESOZOIC ERATHfM•••••••••••••••••••••··~··•••••••••••••••••••••••••••• 200MSZC 

CRE:TAC.E:OU~ 

CRETALEOU~ ~YSlE~••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 
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• 

UPPER CRETACEOUS 

Ht NAIRV FORHAT'lON •• ••. ••. •. • • •. •• •• • ••. • •• • • ••. • •• • • ••• •. • • •• •• •• •• • • 211MC.NR 
OWL CREEK FOfU4AllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 2llOLtK 

GULf IAN 

LOWER CRElACE:OUS SERIES ••••••••••••••••••••••••••••••••••••••••••••••• 212CRC.SL 
GULflAN SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 212GLFN 

PALEOZOIC 

PALEOZOIC ERAlHt:H ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 

PERMIAN 

PERMIAN SYSTEM •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PRMN 

lOWER PERMIAN 

INOlAN CAVE SANOSTONE ••••••••••••••••••••••••••••••••••••••••••• l ..... 
LOWER PERMIAN SERIES ••. • • • •• • •• • •• •••• • ••• • •••••••••• •. • • ••••••• 1. •. • •. 

PENNSYLVANIAN 

317IOC.V 
317PRMNl 

PENNSVLVANIA."'' SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 

VIRGIL IAN 

AUbURN SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BERN LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CALHOUN SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DOUGLAS GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DEER CREEK fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 
EMPORIA liAfSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HOWARD liME~lONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KANAWAKA FORMAliON ••••••••••••••••••••••••••••• -••••••••••••••••••••••• 
LEtOHPTON liMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAWRENLt SHALe•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NEMAHA SUBGROUP OR FORMATION •••••••••••••••••••••••••••••••••••••••••• 
DREAD LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PILLSBURY SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RICHARDSON SUBbRUUP ••••••••••••••••••••••••••••••••••••••••••••••••••• 
SACFOX SU6GROUPe•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SLRANTON SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SHAWN~E GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
STRANGER F·ORM,t.l ' lON •• •• • •• ••• •• ........ •••. •• •• •• •• •••. • •. • ••• • ••• •• • • •• 
STOTLER LIMESTLNE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SEVERY SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TECUMSEh SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOPEKA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VIRGlllAN SlRIES •••••••••••••••• -••••••••••••••••••••••••••••••••••••• 
WASAUNSEE GROUP••••••••••••••••••••••••••••••••••••••••••~•••••••••••• 
WILLARD 
ZEANDALE: 

SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LlMESTUN~ •••••••••••••••••••••••••••••••••••••••••••••••••••• 

APPENDIX F F-145 

322A6RN 
322BERN 
322CLHN 
3220GLS 
3220RtK 
322EMPR 
322HWRD 
322KNWK 
322LCMP 
322LRNC 
322NE:Mh 
3220REO 
322PLbR 
322RCP.D 
322SCfX 
322SCRN 
322SHWN 
322SRGR 
322STLR 
322SVRV 
3221CMS 
322TOPK 
322VRGL 
322WBNS 
322WLRD 
322ZNDL 



MI~SOURIAN 

BRONSON SUBbRO~f•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BONNER SPRING~ fORMAllON •••••••••••••••••••••••••••••••••••••••••••••• 
ChANUTE fORMATIO~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CHfRRYVALE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DENNIS fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ORUM FORMATION ••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••• 
GALESBURG SHALL ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HERTHA LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lATA~ LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lOLA LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KANSAS tllY GRUUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LANt SHALE•••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••• 
LA~ORE ShALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LINN SUBGROuP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LANSlNb GKUUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MISSOURIAN S~RJES •• ••••••••••••••••••••••••••••••••••••••••••••••••••• 
P~OE~ GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLA TlSbUR\7 l IM:-f.~·roNE •• ••••••• • ••••••• • •••• • •••••• •• •• •. • •• • ••• • ••• ., ••• 
PLEASANTON GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
STANTON LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SWOPE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VILAS SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WYANOOlTE LIMES T'ONt... ••. •• •••••• • .•. • •••••• •• •• •• •• •• •• •• •. •. • • •. • •••••• 
WESTON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ZARAH SUBGROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

DES MOINE!>IAN 

ALTAMONT fOKHAlJON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
APPANOOSf ~UBGROUP•••••••••••••••••••••••••••••••••••••••••••••••••••• 
BLUEJACKET SANDSTON~ MEMB~K••••••••••••••••••••••••••••••••••••••••••• 
bLACKJAlK CREEK FORMATION ••••••••••••••••• ~ ••••••••••••••••••••••••••• 
BLACKJAC.K CREEK LlMESrONE MEMBEK Of FORl SLOTT LIMESTONE ••• •••••••• • •• 
BANOERA ~HALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bEVIER FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAbANISS SUBGROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ChEROKEt: GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CROWEBURG FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
DRYWOOD f0RMAT10l..f •• •••. •••• • ••. •••••. ••• ••••• •• ••••. •••••• •••••. •••• •• 
UES MOlNESlAN S~RlE~•••••••••••••••••••••••••••••••••••••••••••••••••• 
EXCELLO fGkMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fL~MING fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

LIML$lONE ••••• ~••••••••••••••••••••••••••••••••••~••••••••• FORT StOll 
HlGGlNSVlLlf LlME~lUNE 
HOLDENVILLE 
hAklSHORNE 

MEMBEi{ OF FORl SCOTT LIMESTONE ••••••••••••••••• 
~hALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 

~ANUSTONE•••••••••••••••••••••••••••••••••••••••••••••••••• 
~REBS GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAbE:TlE 
LAGONOA 

SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

LITTLE OSAGE MEMBER OF FORl SCOTT LIMESTONE ••••••••••••••••••••••••••• 
LENAPAH LlMESlUNE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MULK Y fORMA ·1 iUN. •• ......... • •• • ••• • • •. • •. • • • • • ••· • • •• • • • • • • • • • • • •. • • • • • .-
MlNlRAL FUK~ATIO~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MARMATON GKlWP •••••• ~•••••••••••••••••••••••••••••••·•~••••••••••••••• 

APPENDIX F f-l4b 

323BRNS 
323BSPG 
323CHNT 
323CRVL 
3230NNS 
32.3DRUM 
323GL8G 
323HR'TH 
3231A1N 
32310lA 
323KSSC 
3l3LANE 
323LOOR 
323LINN 
323LNSG 
323MSSR 
323PEOE 
323PLSG 
323PLSN 
323STNN 
323SWOP 
323VlLS 
323WNOT 
323WS1N 
323ZARH 

325ALMN 
325APNS 
325B.JCK 
325BJKC 
32~BKJC 
325BNOR 
3258VIR 
325C6NS 
325CHRK 
325CRBG 
3250RYD 
3250SMS 
325EXCL 
325FLMG 
325FRSC 
325HGVL 
325HLOV 
325HRSR 
325KRBS 
325LBTT 
325LGNO 
325LLOG 
325LNPH 
325ML.KY 
325MNRL 
325MRMN 

• 



NOWATA SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325NOWT 
PAWNEE llM~STONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 325PWNE 
ROBINSON BKANCH FOKMATlON ••••••••••••••••••••••••••••••••••••••••••••• 325RBBC 
ROWE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325ROWE 
SCAMMON FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 325SCMN 
SEVILLE LIKESTONE MEMBER Of ~REbS FORMATION ••••••••••••••••••••••••••• 325SVLL 
TEBO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325TEBO 
VERDIGRIS LIMESTONE MEMbER Of C.A&ANISS fORMATION •••••••••••••••••••••• 325VROG 
WEIR FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325WEIR 
WARNER SAND STOI\tt MEMBER OF t<Rf.BS FOR"''ATION ••• •• •. •• •. • •••••••••••• • ••• 325WRNR. 

ATOKAN 

ATOKA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 326ATCK 
ATOKAN S~~lfS ••••••• w•••~••••••••••••••••••••••••••••••••••••••••••••• 326ATOK 
BU~GNER FO-RMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3268RGR 
C.HE:llENHAM f-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 32bCLNM 
MC LOUTH FURfilATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 326MCLT 
RIVERTON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 326RVRN 

MORROWAN 

HALE: FORM~TION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 328HALE 
MORROWAN ~ERifS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 328MRRW 

MISSISSIPPIAN 

C.HA TT ANOOGA SHi\ LE ••••••••••••••• ., •••• • •••••••••••• • • ••••. • • •• • ••• •. •. • • 330CT NG 
MISSISSIPPlAN ~YSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 

UPPER HISSISSIPPlAN 

BATESVILLE 
HINDSVILLE 

CHESTERIAN 

SAMUSlUNE•••••••••••••••••••••••••••••••••••••••••••••••••• 3318SVl 
LIMESTONE •••••••••••••••••.••••••••••••••••••••••••••••••••• 331HOVL 

AUX VASES SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 332AXVS 
BATESVILLE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 332BSVL 
CYPRESS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 332CPRS 
CARTERVILLE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 332CRVL 
tHESTERIAN SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••• 332CSTR 
fAYETTEVILLE ~HALE•••••••••••••••••••••••••••••••••••••••••••••••••••• 332FTVL 
GOL(..UNOA fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 332GLCO 
GLEN DEAN llMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 332GLNO 
HARDINSBURG SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 332HOBG 
PAINT CREEK FORMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••• 332PNCK 
RENAULT FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 332RNLT 
TAR SPRINGS SAND~TONE ••••••••••••••••••••••••••••••••••••••••••••••••• 332TSPG 
VIENNA LIMESTONE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 332VINN 
YANKEETOWN SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 332YNKN 

MERAMECIAN 

M~RAMECIAN StRlES••••••••••••••••••••••••••••••••••••••••••••••••••••• 333MRMC 
STE GENEVIEVE-51 LOUI~ LIMESlONES,UNDIFFERENTIATEO •••••••••••••••••••• 333SGSL 
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Slf: GENEVIEVE LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••• 333SGVV 
SALEM FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 333SLEM 
Sl LOUIS LlMESlONE: •••••••••••••••••••••••••••••••••••••••••••••••••••• 333STLS 
WARSAW FORM #II.T ION •••• ••. •• ••• • ••• • •. • •• •• •• •. • • •. • •••••• •. • •• • • • •••• •.. 333WP.SW 

LOWER MISSISSIPPIAN 

CHOUTEAU LIMESTONE: •••••••••••••••••••••••••••••••••••••••••••••••••••• 337C-HUT 
COMPTON FUR MA 1'1 ON. • ••• •. •. •. • ••• • • •. • •••• ••. • •• • •• • • • •• • ••• • • • •. • • • •.. 337CMFN 

OSAGEAN 

BURLINGTON L.IMfSlONE:. •••••••••••••••••••••••••••••••••••••••••••••••••• 3386RLG 
ELSEY FOR~AliON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 338ELSY 
FE:RN GLEN LlMf!>lONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 338FRGL 
GRA~U FALLS FORMAllON •••••••••••••••••••••••••••••••••••••••••• ~ •••••• 338GDfl 
KEOKUK.-bURLINblON l.IMESTONES,UNUIFFERENTIATEO ••••••••••••••••••••••••• 338KKKB 
KlCKUK LlMt:SlUt-IE •••• •• • ••. •. • ••• •• •. • ••• • •• •• •• •• ••. • •. • •• •. ••. • •••• •• 338K.KUK 
OSAGEAN SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3380SGE 
PIERSON FOt\MAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 338PRSN 
REEUS SPRING LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 338RSPG 
SHORT CREEK OOLITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 338SRtK 

KINOtRHOOKlAN 

BACHELOR SANOSlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3396CLR 
hANNIBAL fOkMAllONe••••••••••••••••••••••••••••••••••••••••••••••••••• 339HNBL 
KINDERHOOKIAN ;;;ERIES •••••••••••••••••••••••••••••••••••••••••••••••••• 339KttRK 
NORTHVI~W SHAL~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 339NRTV 
SEUALIA FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 339SOLI 

DE.VUNIAN 

DEVONIAN S¥~1£~ ••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••• 340DVNN 

UPPER DEVONIAN 

tiU$HBERG SAttOS lONE:. •••. •• ••••••• ••. •. • •• ••• •••••• •• • • ••• •• •• •. • ••••••• 34186RG 
CHATTANUOGA $t1P.a.E ••• ••. •• •••••• • •• ••• •• •• •• •• •• •. •• •••••••••••••• • •••• 3~1CTNG 
DEVONIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3~1DVNNU 
GLI:N PARK LH.,ESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 341GlPK 
GRASSY CREEK SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••• 341GRCK 
LOUl!>lANA ~UkMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 341LUSN 
SNYUE:R CREE:K F,ORMAllON. •• ••. ••• • ••. ••. •• ••• •••••• •• •• ••••• •••••••••• •• 341SOCK 
SULfUR SPRir~S GRUUP•••••••••••••••••••••••••••••••••••••••••••••••••• 341SSPG 
SAVERTON FOKMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••• 341SVRN 

I-HOULE DEVONIAN 

BEAUVAIS SA NOS fONt;. • • • •••••• •. • •• • ••• • ••••••• • •• • • •• • •• • • •• • ••••• • • • •. 3 448U VS 
CLlAR CREEK CHERT••••••••••••••••••••••••••••••••••••••••••••••••••••~ 344CLCK 
(.ALLAWAY FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 344CLLY 
DEVONIAN, MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3440VNNH 
FORTUNE FORMAl I ON. •. •• •• • • • •••••• • • • • • ••• •• •. • • •. • •• • • •. • • • • • •. • •. •. •. • 344FR TN 
GRANO lOWER LlME$l(jNE ••••••••••••••••••••••••••••••••••••••••••••••••• 344GROT 
Sl LAURf:NT fOKMAllON ................................................... 344SLRN 
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LOWER OE:VONlAN 

BAILEY LIMESTUNt •••••••••••••••••••••••••••••••••••••••••••••••••••••• 347BILY 
DEVONIAN, LOWt:.R ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 347DVNNL 
liTTLE SALINE liMESTONE ••••••••••••••••••••••••••••••••••••••••••••••• 347LLSL 

SILURIAN 

SILURIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

NIAGARAN 

6AIN6RIDGE: LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 355BBDG 
NIAGARAN SEk.lES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 355NGRN 

ALEXANORIAN 

Alt:XANDRIAN St::RlES •••••••••••••••••••••••••••••••••••••••••••••••••••• 358ALXD 
BOWLING GREEN UGLOMITE •••••••••••••••••••••••••••••••••••••••••••••••• 3588LGG 
CYRENE LIMES'TONE MEMBER Of EDGEWOOD FORMATION •• • • ••• ••• ••• •• •••• •• •• •• 358CYRN 
EDGEWOOD FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 358EDGO 
GIRARDEAU LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 358GkRD 
SEXTON CREEK LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 358SXCK 

ORDUVILlAN 

ORDOVICIAN SYSlEl-t ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3oOODVC 

UPPt:R OROOVIClAN 

MAQUOKETA SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361HQKT 

C.INClNNATIAr'l 

CAPE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 362CAPE 
CINCINNATIAN SERl~S••••••••••••••••••••••••••••••••••••••••••••••••••• 362CNCN 
ORCHARO CREEK SHAlt••••••••••••••••••••••••••••••••••••••••••••••••••• 3o20CtK 
THEBES SANUSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 362THBS 

MIDDLE OROU~lCIAN 

DECORAH fOkt~TION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3640CRH 
EVERTON FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 364EVRN 
JOACHIM OOLUMl Tl::: •• •· . • ••• • •• • •••••• • • • • •• • •• •. • ••• • •. • ••••••• • ••• • •• • •• 364JC HM 
KIMMSWICK Ll~ESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 364KMCK 
PLATTIN liMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3o4PllN 
Sl PETER SANDSTONE-EVERTON FORMAliON,UNOlFFERENTIATEO ••••••••••••••••• 3b4SPEV 
ST PElER SANDSTONE ..................................................... 364STPR 

ChAMPLAIN IAN 

CHAMPLAlNIAN ~ERIES ••••••••••••••••••••••••••••••••••••••••••••••••••• 3b5CHPL 
DUTChTOWN fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 365DTCN 
ROCK lEVEE fOkMATlON ................................................... 3o5RKLV 
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lOWER OROOVILIAN 

tUTT~R-JEFFEkSON CITY OOLOMlTE •••••••••••••••••••••••••••••••••••••••• 367CRJF 
COllER UOLOMllE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367Cl.TR 
GUNTER 5ANDST0Nt MEMBER OF (;ASCONAOE OOL.OMilE ••••••••••••••••••••••••• 3o7GNlR 
bASCONAOE UOL.OMllt:- •••••••••••••••••••••••••••••••••••••••••••••••••••• 367GSCO 
GASCONADE ODLUMITE,LCWER •••••••••••••••••••••••••••••••••••••••••••••• 367GSCDL 
GASCONADE OttlOMllE.UPPER •••• •• •• •• •. • ••• ••• • ••••. ••• ••• ••• •••••••• •••• 3o7GSCDU 
RUUSIDOUX FOR.MAliON ••••••••••••••••••••••••••••••••••••••••••••••••••• 367R8DX 
SMIThVlll~ FURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 367SMVL 
SMlThVlLLt. FORMATiuN-POWELL llMtSTONE ••••••••••••••••••••••••••••••••• 367SMVP 

l.ANAulAN 

CANADIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 368CNON 
JEFFERSON CITY DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••• 368JFRC 
POWELL-COTl~R OOLOMilES •••••••••••••••••••••••••••• ~ •••••••••••••••••• 368PLCR 
POWELL DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 368PWLL 
::i~WAN CRE.:EK KEMUER CF COlTER FORMATION OR DOLOMITE ••••••••••••••••••••• 3o8SCRK 

CAM6RlAN 

tAMBRJAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 

Ut'~t::R (.AM&RlAN 

BONNETf:RRE-UAVlS FORMATION~ AND DAVIS-DERBY OOLOMllES ••••••••••••••••• 
6UNNETlRRE fORMATION ••••••••••••••••••••••••••••••• ~ ••••• ~ •••••••••••• 
tAMB~lANt U~PER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DfRBY-DOERUN OULU"ITES ••••••••••••••••• ~··•••••••••••••••••••••••••••~ 
UAVIS fO~MAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ELVINS GROU~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EMlNENL~-PClOSl ~ULCMIT~s ••••••••••••••••••••••••••••••••••••••••••••• 
EMlNENLE OOLOMilt ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAMuT "lE. ~ANOSlONE •••••••••••••••••• •• ••••••••••• •••••••••••••••••••••• 
POTOSI DU~OMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
l~AN~lllON AK~OS~••••••••••••••••••••••••••••••••••••••••••••••••••••• 

P~t. tAMbklAN 

3718000 
371BN1~ 

371CHBRU 
37lDRBO 
3710VIS 
371ELVS 
371EMCP 
371EMNC 
371LMTT 
37lPOTS 
371TRAK 

PRECAMBt<.lAN l::kAlHEM ••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 

APPENDIX f F-1!>0 • 



MONtANA 

CENOZOIC 

CENOZOIC ERF.lHEM •••• ••. •• ........ ••. • •• • •• ••. • •• •• ••. • • ••. • • • •• • •• • • • • • lOOCNZC 

QUAlERNARY 

ALLUVIAL FAN UEPUSilS ••••••••••••••••••••.••••••••••••••••••••••••••••• 
QUAtERNARY ALLUVIUM.•••••••••••••••••••••••••••••••••••••••••••••••••• 
PEUIMENT OlPOSIT~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TER~ACE UEPOSilS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

t1ULOCENE 

ALLUVIAL fA~ UEPUSlTS ••••••••••••••••••••••••••••••••••••••••••••••••• 
HOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DREDGE PILINbSe••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MINE lAILINbS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PEUIMENl DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SPOIL BANKS•••••••••••••••••••••••••••••••••••••••••··~··••••••••••••• 
TERRACE DtPOSilS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PLElSlOCENE 

AllAMONl HORAlNE-HlSCOfiSIN SlAGt •••••••••••••••••••••••••••••••••••••• 
ALLUVIUM •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DRifT ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GLACIAL OUTWASH••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GREAl fALL~ lAKE SAND~•••••••••••••••••••••••••••••••••••••••••••••••• 
GLACIOLALUSl~lNl DtPOSlTS ••••••••••••••••••• ~ ••••••••••••••••••••••••• 
LAI<.t: MISSOULA bt.DS •••••••••••••••••••••••••••••••••••••••••••••••••••• 
OUTWASH ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TILL •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T~RRAC~ OEPOSils •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WIOTA GRAVEL~••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TERTIARY 

bELMONT POR~HYRYaa••••••••••••••••••••••••• •••••••••••••••••••••••••• 
BOLEHAN GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CARPENTER LREtK GRANITE POR.Pt'iYRY •• •• • • ••• •• • • ••. • •• •• •. • •• ••• •. • •• •. •• 
DRUM.LUMMON POKP'hVRY •••••••••••••••••••••••• •••••••••••••••••••••••••• 
LINLEY CON~LOMERATt: •••••• • •••• • ••• , • • ••••••• •••••••••••••••••••••••••• 
LIVINGSTON FORMATlGN •••••••••••••••••••••••••••••••••••••••••••••••••• 
PLUTON!(. ROtKS••••••••••••••••••••••••••••• .......................... 
PINTO DIORilE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SE~lMENTS •••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••• 
S 1 AN FORO l.O~LOMtkA 1 E. •. • • •• •. • ••• •. •...... • •••••• • • •• • • ••• • • • •• •. •·• • 
TERTIARY SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VOLCA~lCS •••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••• 

.,LIOtENE 

CA~lLE GRANITE••••••••••••••••••••••••••••• 
fLAXVIlle FORMATION •••••••••••••••••••••••• 

APPE:NUIX f F-151 

•••••••••••••••••••••••••• .......................... 

llOAl Vf 
llOAl VM 
llOPOMN 
llOlRRC 

lllALVF 
lllAl VM 
lllDOGP 
lllMTLG 
lllPOMN 
lllSPBK 
lllTRRC 

ll2ALMN 
112ALVM 
l120RFT 
ll2GC LO 
ll2GflK 
112GLCC 
112LKMl 
1120TSH 
ll.Zllll 
ll2TRRC 
112WIOT 

120BLMN 
1206Z.MN 
l20CPCK 
1200HLM 
120LNLY 
120LVGS 
l20PLNC 
l20PN10 
l20SDMS 
120SfRO 
120TRTR 
120VLCC. 

121CSTL 
12lfLXV 



fURl ELLIS BEDS••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121FREL 
LACUSTRIN~ OEPU~lT~••••••••••••••••••••••••••••••••••••••••••••••••••• l21LCSR 
~tOIMENTS ••••••••••••••••••••••••••••••• ~••••••••••••••••••••••••••••• 121SOMS 
VOLCANI~~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121VLCC 

MlOCENt 

AKlKAREE FURMATIUN~••••••••••••••••••••••••••••••••••••••••••••••••••• 122ARKR 
OEEP RIVER BtD~ CMlUOL~ MlUtENEI•••••••••••••••••••••••••••••••••••••• 1220PRVM 
fOKT LOGAN 8~0~ CLUWEK MIOCENE)••••••••••••••••••••••••••••••••••••••• 122FRLGL 
LACUSTRINE OEPOSlT~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 122LtSR 
SE~IMENTS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122SOMS 
~OL~ANIC~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• l22VLCC 
WOOD MOUNTAIN bi{Al/I::LS •• ••••• ••• • ••. •• •••. •••·••••• •••• ••••• •••• •••• •• •• 122WDMN 

OLJ.GOCtNE 

t.:LlMBlNG ARROW HJRMATJOH OF BOZEMAN GROUP COLIGOCE:NE-EOCENEJ •••••••••• 123C8GA 
CHALLIS VOLCANIC~••••••••••••••••••••••••••••••••••••••••••••••••••••• 123CHLS 
COOK RANtH FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• l23CKRC 
CYPRESS HILLS bEOS•••••••••••••••••••••••••••••••••••••••••••••••••••• 123CPHl 
UllNbAR CREE~ f-ORMA .ilON OF 60ltMAN GKOUP••••••••••••••••••••••••••••••• 123D6C.K 
LALUSTRINE uEPGSlTs ••••••••••••••••••••••••••••••••••••••••••••••••••• 123LCSR 
StOIMENTS ••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••• 1Z3SOMS 
VOLCANlt~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 123~LCC 
WNlTE RIVEK FOkMATION OR GROUP•••••••••••••••••••••••••••••••••••••••• 123WRVR 

l::UCE:NE 

BEAVERHEAU ~URMAllON (EOLENE-~ALEOCENE) ••••••••••••••••••••••••••••••• 
(.RANDAll (.O~LOMEkAlE ................................................. . 
bOLUtN VALLEY fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 
KlNb!)bORG CtJNGLOMERAlE MEM6tk. Of WASATCH fOK.MATlON •• •••••• •••• •••• • ••• 
REESE fURMAllU~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SE~IMENT~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SA~E CREEK FOkMAllDN •••••••••••••••••••••••••••••••••••••••••••••••••• 
SPHINX t~NbLOMERATE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
VOLLANltS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WASAlCH fOk~~liON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PA Lt:OC.f:NE 

Bf:AR FOkMATIGN •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fukT UNION fURKAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 
LUULOW MEMblM U~ FU~l UNION fORM~lON ••••••••••••••••••••••••••••••••• 
LEBU SHALE MEMb~R OF fORT UNlON fORMAllON ••••••••••••••••••••••••••••• 
SENllNEL bUllE ME~fER OF fORl UNION fORMATION ••••••••••••••••••••••••• 
TONliUE RlVt.K Mt:Hbt:K. Of FORT uNlCN FORfiiiATlON •• •• •• •• • •• • •• •. •. ••• •• •• •• 
lULLOCK MEMtEk Of FORT UNION FORMATION •••••••••••••••••••••••••••••••• 
WILLOW LRE.E.K t-ORMATION tP~L~LCENt-LATt: CI<E:TACt.OUS) ................... .. 

fvlE~OlOIC 

124BVRO 
lZ4C.RDL. 
124GLOV 
124KGBG 
124REES 
124SOMS 
124SGCK 
124SPNX 
124VLCC 
124WSTC 

125BEAR 
125FRUN 
125LDLW 
l25lt:BO 
125SNL8 
125TGRV 
125TLC.K 
125WLCK 

ME~UlOlC E:RAThEM •••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

APPENOlX f F-152 



CRETACEOUS 

CRETACEOUS SYSTEM•••••••••••••••••••••••••••• •••••••••••••••••••••••• 2lOCRtS 

UPPER CRETACEOUS 

ASri CREEK SANDSTONE ~tEMbER OF STEEL SHALE ••. • 
AOtl MOUNTAIN Y'Ult.ANl(.S •••••••••••••••••••••• 
ASPEN SHALt•••••••••••••••••••••••••••••••••• 
bl\i ELK SANDS TONE MEMBER OF COLORADO SHALE •• • 
bULl CREEK SANDY liMESTONE fw':LKBER Of GKtfNHQJ( 
BELLE FOURCttE: SHA.&..E MEMBER OF GRANEROS SHALE • 
BENTON ShALE 0~ COLORADO GROUP••••••••••••••• 
tiEARPAW SHALE•••••••••••••••••••••••••••••••• 
BASlN SHAle•••••••••••••••••••••••••••••••••• 
&EAVER CREEr~ t.tiAl.KV Mi::MBER OF NIOBRARI. FOKMAT 
CLAGGETT SHALE Of ft1E MONTANA GROUt>•••••••••• 
COLGATE SAN0!)"f0Nf: ME:M6E:k. OF FOX HILLS FuKMAll 
tOLORAUO GRWP••••••••••••••••••••••••••••••• 
CilUY SHALE ••••••••••••••••••••••••••••••••••• 
CONE CALCAkEOU~ MtHb[K OF MARIAS kiVtk FuRMAT 
CARLILE SHALE•••••••••••••••••••••••••••••••• 
uAKllTA SANOSTUNt OR FORMATION •• ••• •• • ••• ••• •• 

•••••••••••••••••••••••• 
•••••••••••••••••••••••• 
•••••••••••••••••••••••• 
•••••••••••••••••••••••• 

FORMATION •••••••••••••• 
•••••••••••••••••••••••• 
•••••••••••••••••••••••• 
•••••••••••••••••••••••• 
•••••••••••••••••••••••• 
ON•••••••••••••••••••••• ........................ 
N••••••••••••••••••••••• 
•••••••••••••••••••••••• 
•••••••••••••••••••••••• 
ON ••••• ~•••••••••••••••• 
•••••••••••••••••••••••• 
•••••••••••••••••••••••• 

eAGLE SANDSTONE •••••••••••••••••••••••••••••• •••••••o•••••••••••••••• 
ELK 6AS lN ~ANUSTONI:. ME:.KbER Gf TI::LEGRAPH Ckt:EK FORMATION. •• •• • •• • • • • •. • 
ELKHORN MOUNTAIN~ \fOLC.ANl<..S •••••••••••••••••• 
fOX HILLS-tffLL CREEK AQUIFER ••••••••••••••••• 
fLOWl::REE HtMBER Of MARIAS RIVEk FORMAllON •••• 
Ft:RDlG SriALE MEMBER Of MARIAS RIVER FORMATION 
fORT HAYS l.IMESTCW.E MEMBER 0~ NIOBRARA fORMAT 
FRONTIER FORMATION ••••••••••••••••••••••••••• 
FOX HILLS fORMATION •••••••••••••••••••••••••• 
bAMMGN FeRRUGINOUS KEHEtk OF PI tRRE St1ALE •• • • 
GREENHORN LlMi:SlOt'fE: OF C.OLORAOO \:iRUUP•••••••• 
GRUAl ~ANOSTONE: BED OF PIERRE St1ALE •• ••• ••• •• 
GRANEROS SHALE Of- C.ULORADO GROUP••••••••••••• 
HELL (..REEK fORMATION ••••••••••••••••••••••••• 
HUKSETHIE:f SANOSllJNt: OF MONTANA bkOUP•••••••• 
~lJOITH KIVER FORMAllON OF MCNTANA GROUP •••••• 
KEVIN SHALE MEMBER OF MARIAS Rl~ER fORMATION. 
lANCE FORMAliON •••••••••••••••••••••••••••••• 
LE:NNEP SANDSTONE Of MONTANA GROUP•••••••••••• 
MONUMENT t1Ill BENTUNlllC MEMBER OF PIERRE ~HA 
MONTANA G~UUP•••••••••••••••••••••••••••••••• 
MARIAS RIVF..:P. fORMATlON UF l:OLORAOO GROUP. •••. 
MU!)BY SANU!»TONE MEMBER OF WAkM CRE:EK SHAtE ••• 
MITTEN blALK SHAl£ MEM~ER Of PIERRE SHALe•••• 
MEtTEElS~ fORMATION •••••••••••••••••••••••••• 
MESAVERDE FURMAllON OK GROUP••••••••••••••••• 
NIOBRARA fORMAl ION Ct- CULORAUO GROUP. •••••• •• 
~EORO btNTOHllf. RED OF PIERKE SHALE•••••••••• 
PEAY SANOSlUNE: Mi::!i4tiER GF 1-KONTIE:k FURMATION •• 
PINEY FORHAllUN •••••••••••••••••••••••••••••• 
PIERRE. SHALE Of MUNlA.NA GRL;UP•••••••••••••••• 
PARKMAN SAN.>SlONc tJF- MuNlANA bf<OUP ••• ••• ••••• 
SAbE bREAK!) ShALE ~1fM8tR UF NlCJBRAI{A SHALE ••• 
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2llACRK 
2llAOLH 
211ASPN 
211BGEK 
211BLCK 
211BLFC 
2llBNTN 
2ll8RPW 
211BSIN 
2ll8VGK 
211ClGG 
211CLGT 
21lCLRD 
211COOY 
211CONE 
211CRLL 
2110KOT 
2llEGlE 
211ELKB 
2llELKN 
211FHHC. 
2llflWR 
2llFRDG 
211FRHS 
211FRNR 
2llfXHL 
2llGHMN 
ZllGRNR 
211GROT 
2llGRRS 
211HLCK 
2llHRSF 
2llJORV 
2llKVlN 
211LNCE 
211LNNP 
211MMI1L 
211MNTN 
211MRRV 
211MSBY 
211MTTN 
2llMTlS 
Z llMVRD 
211NBRR 
211PORO 
2llPEAY 
211PINY 
211PIRR 
2llPRKM 
211SGBK 



SAGE HEN LIMESTONE Uf CULORAOU S~~LE•••••••••••••••••••••••••••••••••• 211SGhN 
!)filOKY ttlLL LHALK MEMbf:.R Of NlObR~RA SHALE:••••••••••••••••••••••••••••• 211SMKH 
Sl MAKV' RIVER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 211SMRV 
~LIM SAM t-ORI"lATlON ..................................................... 211SMSH 
SHANNON SANOSlO~E MtMtH::K OF ~ODY SHALE: •• ••• •• •• •• •• • ••• ••• •• •• •••• •• •• 211SNNN 
SOAP CREtK BEI'IlO"'lll E BED MEMBER lJf fRONT I EK FORMA ll ON. • • •••••••• •. ••. • 2llSPCK 
~uSSEX ~ANOSlONE MtMoi:R OF CODY SHALE••••••••••••••••••••••••••••••••• 211SSSX 
ST~ELE ShALL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211STEL 
STONEVILLE fLATS LlMt:STONt:: Mf:MB~k 0~ Bt:LlE FOURCHE SliALE•••••••••••••• ZllSVlf 
TOR.CttllGHT SANDSlONE: MEMBER Of FRONTIER fORMATION ••••••••••••••••••••• 2llTCLG 
TOMBSTONE SANOSTGNE ••••••••••••••••••••••••••••••••••••••••••••••••••• 211TMBS 
TWO MEUltlNE fORMATION OF MONlANA GkOUP •• •• .• ••• •. •• ••••• •• •• ••• •• ••• •• ZllTMOC. 
TELEGRAPn <..REEK fURMAllON Of MUN.lANA GROUP ••••••• ••• •••••••••••••••• •• 211TPCK 
TEAPOT SANLISIONE Mt:Hbl::k OF t~t:SAV~RDl: FORMATION •••••••••••••••••••••• •• 211TPOT 
lURNER SANOY MEMBE:R Of CARLILE SHALt•••••••••••••••••••••••••••••••••• 211TRNR 
VIRGtLLE SANOSTLNc ME:M6LR OF EAGLE SANOSTONt •••••••••••••••••••••••••• 211VRGL 
WALL CREEK SANOSlONE MEMbER Of- fRONTlEK I-ORMATION ••••••••••••••••••••• 211WLCK 
WARM CREEK ~ALE Of COLORADO GROUP • • ••••• •• ••••••••• • • ••• • • •• • ••• • ... •. ZllWMCK 

LOWER CR~lALEOUS 

AMERICAN FORt\ FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 217AMFK 
~LACKLEAF FORfi'tAllON OF l.OLGRAUO C.KOUP••••••••••••••••••••••••••••••••• 217SC.KF 
BOw ISL.ANU SANUSlUNE•••••••••••••••••••••••••••••••••••••••••••••••••• 2l781LD 
BOOlLEbGER MEMbE:R Of ULACKLtAf fOkHATION •••••••••••••••••••••••••••••• 217BLGR 
t>lkiJhEAU SAND~TUNE MEMBER ••••••••••••••••••••••••••••••••••••••••••••• 2178ROO 
CUl t'iANK SANDS TONE: •• •• •••••••••••••• •. • •••• • •• •. •. • • • • • •• • •• • • ••• • •••• 217C.b NK 
C.Hll!>ON MEfolOER CF LAKOTA FOt<.t~AllON •••••••••••••••••••••••••••••••••••• 217CLSN 
C.LAV. SPUR tH::NlONlTE bED OF MOWRY SHAll•••••••••••••••••••••••••••••••• 217CLSP 
CLOVERLY FORMAllON .•••••••••••••••••••••••••••••••••••••••••••••••••••• 217CLVL 
OARL ING !JAt40!> TONE •••••••••••••••• • ••••••••••••••• • •. • ••• •. •. • ••••• • • •. 217DRLG 
FlR!)T CAl LKE:Et', SANO!>lUNI: OF COUJRAUO GkOUP •••••• ••••••••••••••••••• •• 217FCCK 
fLOlJu !>HALE MEMbEK OF BLACK Lf:AF fORMATIONe••••••••••••••••••••••••• •• 21-/fLOD 
fALL RIVER f-OKMAllON OF lNYAN ~AkA GROUP•••••••••••••••••••••••••••••• Zl7FLRV 
FU~UN MEMbER Of LAKOTA FURMATION ••••••••••••••••••••••••••••••• ~ •••••• 217FUSN 
bRE:YbULL ~ANDSTOI"4E MEMBER l)f- CLlJVERLY fOKMAll~ ••••••••••••••••••••••• 2l7GRBL 
h!NE!:> 1'1E1'1bt:.R Of CLtJVERL1 fURf-1ATlUN •••••••••••••••••••••••••••••••••••• 217HlNS 
INY.AN KARA t..7RUUt>. • •• •• ••• •• •• • • • ••. • • •• • • •• • • •. •. •• • • • .. • • • • • • • • ••• •• • • 2171NKR 
KOUT t.NA l F-atU1Al ION ••••••••••••••••••••••••• • •••••• • ••••••••••• • • • •• • • • '217KO TN 
LAKOTA SANOS10Nt Of INYAN KAKA bkOUP•••••••••••••••••••••••••••••••••• 217lKOT 
LITTLE ~H£t:P M£H8E:K Of C.LOVE:U.Y .FORMATION .............................. 217LLSP · 
LUPTON SAND U~ K~Oit::NAI fORMATION 12 NO CAT CREEK SAND)••••••••••••••• 2l7LPTN 
MVOUY SAND:SlONE Mf.MSER UF Ti1ERMUKlLlS SHALE••••••••••••••••••••••••••• 217MOOY 
MUULTON SANUSTONE:. ••••••••••••••••••••••••••••••••••••••••••••••••••••• 217ML1N 
MO~StK SANU~TONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 217MSSR 
MOWRY ShAlf••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217MWRY 
NE:WCASILE: 5ANIJ!:>ll.ht MI:MbER OF bt\ANEkOS St1ALE ••••• •• •• ••. •• • ••••• •••• •• 217NCSL 
PRYOR l.ONblOMf:P.ATE MEMBER Of CLOVERLY FORMATION ••••••••••••••••••••••• Zl7PRYR 
SUNB\JRS l SANDS fuN£ ••••• •• ••• •. • •• • ••••••••• • ••••• • ••• •. • •••.• • • •••• • • • • 217S6RS 
SECUNU CAl tRtt::K. !)ANU~TONt: OF KOOTtNAI fUkMAllON. ••••••••• •••••••••• •• 217SCC.K 
S~ULL CREEk SHALE MEMtiEk OF GRANEROS SHALE•••••••••••••••••••••••••···· 217SKC.K 
THIKO t:Al LRE.EK SAhOSllJNE OF K.OOli::NA l FORMATION. • •• ••. •• •• ••. • • • • • • • • • 217TC.CK 
lAfl HILL MEMBlK UF BLAlJ\LEI-\F FORMATION ••••••••••••••••••••••••••••••• 217TFHL 
lHEMMOPOLlS 5hALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 217TMPL 
VAUbHN MEMBf:R OF BLAtKLtl\F FUkMAllON •••••••••••••••••••••••••••••••••• 217VGHN 

APPENDIX F f-15-'t 

• 



JURASSIC 

ELLI~ GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220ELLS 
JURA~SlL SY~TEH ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSC 

UPPER JURASSit 

CANYON SPRINbS SANDSTONE MEMBER Of SUNDANCE FORMAllON ••••• ••. ••• •• •••• 221CSPGS 
HUlETT SANOST'ONE MEMbER OF SUNlJANCE FORMATION ••••••••••••••••••••••••• 22lt1LTT 
LAK MEHS~R Of SUNDANCt FO~HATION •••••••••••••••••••••••••••••••••••••• 221LAK 
MORRISON FO~MATIOk •••••••••••••••••••••••••••••••••••••••••••••••••••• 221HRSN 
REuWATER SHALE MEMBER Of SUNDANLt: fORMAliON ••••••••••••••••••••••••••• 221RDTR 
RIEROON FOKP'iAllUN Uf ElliS GttDUP•••••••••••••••••••••••••••••••••••••• 221RRDN 
STOLKAOE StAVER St1ALE MEMBER Of SUNDANCE FOkMATION •••••••••••••••••••• 221S~GV 
SUNOANLE FORHF;llON •• •• • •••••••• ••• ••• •••. ••• •••• • ••• • ••• •• ••. •••••. • •• 221SNOC 
SWlFl FORMAllON Of I:.LllS GROUP•••••••••••••••••••••••••••••••••••••••• 221SWFT 

MIDDLE JURASSIC. 

BOWES Mt:MBEk Of PIPER FORMAllON ••••••••••••••••••••••••••••••••••••••• 224BOWS 
FlREHOON LIMESlUNE MEM6ER Of PIPER FOkMA1lON •••••••••• ~ ••••••••••••••• 224FRMN 
GYP~UM SPRINt> FORr\ATlUN ••••••••••••••••••••••••••••••••••••••••••••••• 224GPSP 
~LINE M~MS~k Of NESSO~ fOkMATION •••••••••••••••••••••••••••••••••••••• 224kllN 
Nt$SON FOKM.e.-r ION •••• •• • •• •• ••• •. •• ••• •• •• •• •• ••. • •• •. ••• •• • •• ••••• •• •• 224NSSN 
PICARD ME-MbtR Of NESSON FOk,.1ATI ON •••• •• •••••••••• •• •• • •• • ••••• •. •• •••• 224KRO 
PIPER fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 224PIPR 
POE MEMBt:R Of Nt~SON FORMAllUN •••••••••••••••••••••••••••••••••••••••• 224POE 
SAWTOOTH FORMAllON uF E:Lll!> GROUP••••••••••••••••••••••••••••••••••••• 224S1TH 
TAMPICO MEMBER OF P!Pi::R t=ORMA"tiON ••••••• •••••••••••••••••••••••••••• •• 224TMPC. 

TRIASSIC 

ALCOVA LIMESTONE Kt.:MBER OF LttUGWATER FORMATION ••• •••. •• •••• ••• •••••• •• 230ALCV 
BOWLER fURHATlON lRIA!)S IC. /~NO Pt:KMIAN •••• ••. ••• •• ••• • ••• •• ••• • ••• ••• •• 2308WLR 
CHUGWAlER FORMATION .................................................... 230CGTR 
CROW MOUNTAIN SAf'l.)Sll.iNI:. Ml:M8Ek OF C.HU&WATER FOkMATION ••••••••••••••••• 230CRMN 
GOOSl tbG FURMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 2lOGSEG 
RED PEAK MEMBER OF t.hUbWATt:R FOkMATlON •••••••••••••••••••••••••••••••• 230RDPK 
SPEARFISH ~ORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 230SPRF 
TRIASSIC SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230TRSC 

UPPER TRIASSIC 

POPO AGIE MEHBEk Of- CHUbWAlfR FORMAllON ••••••••••••••••••••••••••••••• 231PPAG 

LOWER lRIASSl(. 

Dlt-4WOODY fORMA JlUN •• ••. •• •••. •• ••• ••• ••• ••• •• ••. •••. • ••• •• •• •• •• •• • • •• 2370NOV 
THAYNE!> LIMES lONE, ~0Rf4A-i ION,Ok GkOUP. •• •• ••·• •••••• • ••••••••••••••••••• 2 37TY NS 
WOO OS 11JE FORMA liON, S 1L 1 SlUNE: ,OR Rt.DBI:DS ••••••••••••••••••• • •• • ••••••• • 23 7WOSO 

~ALEOZOIC 

PALEOZOIC ERATttE~••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 

APPENDIX f- F-155 



PERMIAN 

FRANSON MEMbER OR TuNGUE OF PARK CITY fORMATION ••••••••••••••••••••••• 
GRANDEUK MlMBtk 0 ~ FARK CITY FORMATION •••••••••••••••••••••••••••••••• 
MEAuf: PEAK PHOSPH.\lll.. ShALE: MEMBER OR lONGUE OF PHO~Pt-iCRIA FORMATION •• 
MINNELUSA fDRMAllGN tPERMIAN AND PENNSYLVANIAN) ••••••••••••••••••••••• 
PARK CITY FORMATION OR bROUP' •••••••••••••••••••••••••••••••••••••••••• 
PERMIAN SYSTE~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PHOSPHORIA FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 
REX C.HI::K.T ~E:M81:k Of Pt10SPh{)KlA FOkt4ATION •••••••••••••••••••••••••••••• 
kflOR l PHOSPttA 1 IC SHALE: MEM6ER OR 1 ON GUt CF PHOSPHORIA FORMATION •• •• ~. 
SHI::UHOKN ~ANDSlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOSI CHt:.Rl MEKbER OK TONbUt: Of PHOSPHORIA FOkMATION. •••••• ••• ••• •••• •• 

LOWER PE:RMlAti 

310FRNS 
310GRuR 
310MOPK 
310Mr.LS 
3lOPRt<..C 
310PRMN 
310PSPR 
310REX 
310RTRT 
310SORN 
310TOSI 

MlNNE:KAttlA llMl:STONE MEMbER OF GOOSE. E:bG fORMATION •••••••••••••••••••• 317MNKT 
OPEtH~ SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3170PCH 
TENSLEEP SANOSlUN~•••••••••••••••••••••••••••••••••••••••••••••••••••• 317TSLP 

PENN~YlVANlAN 

ALASKA BEf'«...h LlMESlONE OF AH!)UEN GROUP ••• · •••• ••. • •• ••••••••• •. • ••••• •. 320AKBC. 
AM~Ot.N fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 320AMSO 
OARWih SAND~TUME OF AMSDEN GROUP•••••••••••••••••••••••••••••••••••••• 3ZOORWN 
OE\1'-ILS POCKlT FORMATION Of AMSOEN GROuP. ••••• •••• ••• •••••• •••••••••• •• 3200VPK 
PENNSYLVANIAN $YSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 3ZOPSLV 
UUADKANl QUARTZllf. OR FORMATlON ••••••••••••••••••••••••••••••••••••••• 320QOkN 
TYLER FORMAllON OF AMSDEN GRO~P••••••••••••••••••••••••••••••••••••••• 320TYLR 

Ml!>SlSSIPPlAN 

BAKKt:.N FORMATlUN lMISSISSII"PIAN-DEVONIAN) ••••••••••••••••••••••••••••• 3308K.KN 
CASrLE REEF DOLOMllE OF MADISON bRUUP••••••••••••••••••••••••••••••••• 330CLRF 
EN~lEWUOu FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 330EGLO 
HANNAH LIMESTONE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 330HNN~ 
MlDDLt CANV(1N fOkMA lION UF WHl Tt KNOB bKOUP ••• • •• • ••• • • •. • • ••••• • •. • • • 330MDLC 
MILllbEN fORMAl ION •• ••. •• ••••••• •• • •• •• •• •• ·• •••• • • • • • •. • •• ••••••••• •. • 330HLGN 
MISSISSIPPIAN SY~lEH•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 
SCOTT PEAK fORMATION OF WhiTE KNOB GROUP•••••••••••••••••••••••••••••• 330SCPK 
SUOlH CRE:EK FURMA.TlON Of Wt1llE "'NO& bROUf' ••••••••••••••••••••••••••••• 330SC.RK 
!)URRFTT CANYON FORMATION OF WtilTE KNlJS GROUP ••••• ••• ••••••. ••• •••••••• 330SRCN 
SUN RIVER MEMEsE:-R Of CASlLE: RE:tF OOLOMllt •••••••••••••••••••••••••••••• 330SRVR 
WHITE KNOB GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 330WKNB 

UPPER MISSISSl~PlAN 

A lONE. OF CHARLI::S fORMATION ••••••••••••••••••••••••••••••••••••••••••• 331A 
6 lONE Of ChARLE~ FORMATION ••••••••••••••••••••••••••••••••••••••••••• 3318 
Bib SNOWY bROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 331BGSN 
C lONE lBERtNl~ON tON~) OF CHARLES FOkMATION •••••••••••••••••••••••••• 331C 
CttARLE:S fURMAllON Of MADISON GROUP••••••••••••••••••••••••••~••••••••• 331CRLS 
NEATH FORMAlJUN OR SHALE Of BIG SNOWY GROUP••••••••••••••••••••••••••• 33ltiETri 
Kl~BEY SANuSlCNE OF BlG SNOWY GROUP••••••••••••••••••••••••••••••••••• 331KBBY 
MADISON GROUfl (uPPtR AND LOWtR MISSIS~IPPIAN ••• ••••••••••••••••••••••• 33lfiiDSN 
MIOALE ZON~ OF CHARLES fOR~ATlON •••••••••••••••••••••••••••••••••••••• 331MIDL 

APPENlJlX f F-1!>6 



MISSION CANYON LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••• 331MSNC 
OTTtR fORMATION OF SlG SNOWY bkOUP•••••••••••••••••••••••••••••••••••• 3310TTR 

LOWlR MISSISSIPPIAN 

ALLEN MOUNTAIN llMESlONE OF MADISON G·ROlJP •• •• ••• •••• •••••• ••••• ••••• •• 337ALMN 
u £ONE OF MIS~ION CANYLN t-ORMATitN •••••••••••••••••••••••••••••••••••• 3370 
DEAN LAKE (..HERl MEtlbER OF MADISON LlME~TONI:. • •• • • ••. • •• • •. ••. • • • •• ••. • 3370NLK 
Llllll: CHIE.f CANYON MEMbt:R OF LODGEPOLE LIMESTONE••••••••••••••••••••• 337LCFC 
LODGEPOlE LlHE!>TONE OF MADISON GROU~>•••••••••••••••••••••••••••••••••• 337LOGP 
f40NITOR HOUNlAlN LIME:STONE ME"SEK Of MAOISON LIMESTONE •••••••••••••••• 337MNRM 
PAhASAPA Ll~fSlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 337PHSP 
PAINE SHALE MEMBER OF LOOGE~OL~ FORMATION ••••••••••••••••••••••••••••• 337PINE 
ROONEY CHtR l MEMBER UF MAi.:lSON Ll'MESTONE: •••• •••• • ••• •• •• •• •• •••• •• •• •-• 337RONY 
SlLVtRTIP lONb-LOMERATE ME~Bl:K Of MADISON liMI:.:STONt: •••••••••••••••••••• 337SLVP 
SAPPINGTON 5ANOSTONE MEMtiE:R OF THREE fORKS SHALE:•••••••••••••••••••••• 337SPNG 
SAYPO LIMESTONE MEMBER Of MADISON LIMt:SlONE ••••••••••••••••••••••••••• 337SYPO 
WOUOt10RST llME:.S 1 Lt-4f. MEMBER 0 f LODbE POLE FORMA 'liON • • • • •• ..... • ••• •. • • •• • 337WDRS 

OE\IONlAN 

DEVONIAN SY~Tl::M ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 340DVNN 

UPPE:R 0 EVON IAN 

BIRObEAR FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 3418RD8 
6EAVERttlLL lA~E: bkOUP Ok FORMATION •••••••••••••••••••••••••••••••••••• 34l8Vltc.. 
LOUPERS LAKE LIMESTONE r1EMBER OF JEFFI:k~ON LlMtSTONE •••••••••••••••••• 34tlC.~LK 
uUPEKOW fUKt'\ATIGN Uf JeFFERSON GROUP•••••••••••••••••••••••••••••••••• 341DPR" 
DARBY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3410R8Y 
EXSHAW SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341EXSH 
GLEN CREEK SHAlt t1E:M8t:R OF JEFFEkSON llMt:~TONE ••• •• •••• • •• • • •. • •• • ••• • 341GLCI'~ 
GRAND Vlf:.w LJOLOHllt: ••••••••••••••••••••••••••••••••••••••••••••••••••• 34LGRDV 
~EfFERSON LIMESTONE DOLOMlT~ FDkMATlON OR GKOUP••••••••••••••••••••••• 34lJFRS 
LONE BUTTE llM~SlONl MlMBtR OF JEFF~R50N LlMtSTONt •••••••••••••••••••• 34llNBT 
NISKU fORMATION •••••••••••••••••••••••••••••••••• ~•••••••••••••••••••• 3-INSKU 
f'UT'LATCt-1 FORMATiON OK ANHYDkiTE ••••••••••••••••••••••••••••••••••••••• 34lPTlC 
SPOTTED BEAR LJ.Ml:.STONE ME:MBfR OF ~EF-FI::RSON LlMf.!>TONE •••••••••••••••••• 34tlSPDB 
SOURIS RIV~R fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 34lSRRV 
ThREE FORKS SHALE••••••••••••4•••••••••••••••••••••••••••••••••••••••• 341TRFK 
UNION SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341UNON 
WOOOBENO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 341W080 
WHITE RIDGE tlMESJUNt MEMBER OF J~fftRSON LIMESTONE ••••••••••••••••••• 341WROG 

MIDDLE DEVOt.iiAN 

A~HERN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 344ASRN 
BEARTOOTH BUllf: FORMATION ••••••••••••••••••••••••••••••••••••••••••••• 3446Rlb 
DAWSON BAY FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 34t40SNB 
tLK POINT GkOUf••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344ELKP 
MAYWOOU FORMATiON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 344MYWO 
PRAIRIE EVAPUkllE FORMATION 0~ I:LK POINT GROUP•••••••••••••••••••••••• 344PRIR 
W!NNE:PE:GO~l~ FORMATION UF ELK POINT GROUP••••••••••••••••••••••••••••• 344WPGS 
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SILURIAN 

INTERLAKE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 3501RLK 
LA~ElOWN OOLUMll~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 350LKTN 
SILURIAN SVS.Tl:M ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

OkDO\IlCIAN 

U~AOWOOD FUR~ATlON •••••••••••••••••••••••••••••••••••••••••••••••••••• 36000WD 
ORUOVltlAN ~YST~M·•••••••••••••••••••••••••••••••••••••••••••••••••••• 36000VC 

UPPE:R OROOVIC.IAN 

BIGHORN OOLOMITE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 361BGRN 
GUNlON HEMet:~ Of- !)TONY MOUNlAIN FURMATlON ••••••••••••••••••••••••••••• 361GNTN 
11AKUING SANOSluNE OF BIGHORN UOlUMlTE ••••••••••••••••••••••••••••••••• 361HROG 
LEIGH IJOLOMlll 11EHB£R OF BIGNURN DOLOMITe ••••••••••••••••••••••••••••• 361LIGM 
LANDER SANu~·roNE OF biGHORN OiJLOMl TE ••••• •• ••• • • •••••• • •• • ••••••••••• • 361LNOR 
RtD Rl'VE:R HJRMAllUN OF BIGhORN GROUP. ••••••••••••••••••••••••••••••••• 361RORV 
s·l UNV MOUNl AlN fOK.MATION Of t:HbnORN bkOUP ••••••••••••• • • • •••••• •. • •• •. 36lSNMN 
STOUGHTON MeMbER Of STONY MOUNl.AIN FORMATION ••••• ••••••••• ••• •••• ••. •• ~61STGN 
W11ITE~OOU OOLOMITE ..................................................... 361WHTO 

AlADDIN SANOSlONE MEMbER OF WINNIPEG fORMATION •••••••••••••••••••••••• 3bltALDN 
lCE BOX ShAl~ ~EMBER Of WINNlPEb FORMAllON •••••••••••••••••••••••••••• 364tlC&X 
KINNI~INIC '*UARllll·E •• • ••••. •• •• ••• • • ••• ••••. •• •• •••. ••• •• •••. • •••. • •• 364KNKC 
kOUC::.HLOLK SllTSlUNl .................................................... 364RGCK 
WlNNlPtG FOkMAlJ.ON •••••••••••••••••••••••••••••••••••••••••••••••••••• 364WHPG 

LOW£R ORDOV lClAN 

f::MlRSON fORMAl-ION ••••••••••••••••••••• ~··••••••••••••••••••••••••••• •• 3b7EMRS 

CAMBRIAN 

BUCK ~PRINb FORMAT~ON ••••••••••••••••••••••••••••••••••••••••••••••••• 370BKSP 
CAMbRIAN ~Y~TEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CHBR 
TILDt:.N fORMATION ••• •••. ••••• ••• •••••. ••• •••. •••• •••• •••••• ••••••• ••• •• 370TLON 

UPPE:R. CAMBRIAN 

DEARBORN LlM~~lONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3710RBR 
~KY CR~EK SHALt••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371DRC.K 
Ou NUIR LIM!: STONE MeMBER Of- GALLATIN LIMESTONE. •• ••• •••• •• •••• •• ••. • •• 3710UNR 
OtVllS bltNN uOLOMllE ••••••••••••••••••••••••••••••••••••••••••••••••• 3710¥LG 
GALLAl'lN Ll~ESlONE OR FOKMAllON ••• ••• •••• ••••••• •••• •••• •• ••• • ••• •• • •• 371GL TN 
GROVE CREEK M~M6ER OF SNOWY RAN&~ FORMATION ••••••••••••••••••••••••••• 371GVCK 
hASMARK FORMAllON OR DOLOHllE •••••••••••••••••••••••••••••••••••••••• ~ 37lHMRK 
OPEN DOOR LIME~TON~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 3710PDR 
PILGRIM llMtSlL~~ Ok UOLOMll~ ••••••••••••••••••••••••••••••••••••••••• 37lPLGM 
k.EO LION f-OKMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 371ROLN 
SWITCHBACK ~hAlE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 371StSK 
~NOWY RANGE fOKMAllON OF GALLATIN GROUP••••••••••••••••••••••••••••••• 371SNRG 
YO&O llMlSlONt •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371VOGO 
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MIDDLE CAM&RlAN 

ALPRESTON ~UARTliT~••••••••••••••••••••••••••••••••••••••••••••••••••• 374ALFR 
DEATH CANYON LIMESlONE MEMbER OF GROS VENTRE FORMAllON •••••••••••••••• 3740C~N 
DAMNA l ' ION L 1M I:. ~ TONE ••••• • ••• • ••••••••••••• • • • •••••••••• • •• • •••• •...... 3 740HNN 
FLATHEAU "'UARll.IlE Ok SANO!>TGNt: ••••••••••••••••••••••••••••••••••••••• 374FLTD 
GORDON SHALE.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 374GRUN 
GR.O!) VENTRE fCKMATlON •• •• ••• •• •• •• ••• •• •.• •• •• •• •• ••. •• ••• • • •••• • •• •• •. 374GRVR 
MtAGHI::K LlHt:SlUNt••••••••••••••••••••••••••••••••••••••••••••••••••••• 374MGHR 
PARK SHALt.: OR ARt-il.LLI li: ••••• •. • ••••• • ••••••• • • •••••• • •••• • • •• • •••• •. •. 3 -14PARK 
PAGUUA LlMt!:.TONE: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 37~PGOO 
PENlAGON SHPLE4••••••••••••••••••••••••••••••••••••••••••••••••••••••• 374PNGN 
SILVER HILL FURMAJION ••••••••••••••••••••••••••••••••••••••••••••••••• 374Sl'VL 
~OLSEY SHALE 0~ FORMATION ••••••••••••••••••••••••••••••••••••••••••••• 374WLSY 

LOWER CAMBKlAN 

EME.RSON FORMAllON •••••••• e•••••••••••••••••••••••••••••••••••••••••••• 377EHRS 
bORDON SHAlE. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377GRDN 
PAGODA LIME~lONt •••••••••••••••••••••••••••••••••••••••••••••••••••••• 377PGOO 
PENTAGON SHAL~••••••••••••••~••••••••••••••••••••••••••••••••••••••••• 377PNGN 
SW1 .1Ct16ACI\ ~HALE •••• ••. •••• ••·• ••••• •• ••. ••• •••• •• ••• ••• ••• ••••• •••• • •• 377~C.bK 
SILVER HILL Ft.JRMAliON ••••••••••••••••••••••••••••••••••••••••••••••••• 377SLVH 
STEAM60Al LlMESlON~••••••••••••••••••••••••••••••••••••••••••••••••••• 377STMB 

PKECAMB Rl AN 

AHORN QUAR.l£11£ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400AHRN 
ALTYN LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400Al.TN 
APPEKUNNY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 400APKN 
BOUCHARLI fOk.MAllON OF MlS.S.OULA GKOUP•••••••••••••••••••••••••••••••••• ~OO&CRO 
BEll SUPER&ROuP ••••••••••••••••••••••••••••••••••••••••••••••••••••••• "tOOBELT 
BONNER QUARTlllt OF MlS~OUl.A GROUP•••••••••••••••••••••••••••••••••••• 400BNNR 
bURKE:: FURMAllON OF RAVALLI GkOUP •••••••••••••••••••••••••••••••••••••• "t006URK 
CHAMBERLAIN ~HALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 400C~al 
LOOK GRANllt •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400COOK 
C.rt~RRY CREEK 61(0UP (PR£-6Ell) ••••••••••••••••••••••••••••••••••••••••• 400CRCK 
CAYUSE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 400C.YUS 
EMPIRE FORMA110N •• e••••••••••••••••••••••••••••••••••••••••••••••••••• ~OOEMPR 
GOO~t (~~EK bKANilt••••••••••••••••••••••••••••••••••••••••••••••••••• 400GCRK 
GRINN~LL FOKMAliON OF RAVALLI GkOUP••••••••••••••••••••••••••••••••••• 400GRNL 
GAkNET RANGt ~UARTlil' f. OR FORMATION OF MISSOULA GI<OUP ••• •• ••• ••••• •• •• 400GRRG 
GR.tENt10RN MuUNlAIN wUAKl'ZITt •••••••••••••••••••••••••••••••••••••••••• ~OOGRRM 
GREYSON ShALE•••••••••••~••••••••••••••••••••••••••••••••••••••••••••• 400GRSN 
GATEWAY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• ~OOGTWY 
HOAOLE:Y fOKMAl"lON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400HULY 
hELE:.NA UOLOMllE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400HELN 
NEllGATE QU4KTlllE MI:H&t:R Of Hil .. Lt:R Pt:AK ARl)llliTt:: ••••• ••• ••••• •••. ••• "tOOhL~;T 
KINTLA ARGILLITE Uf MISSOULA GROUP•••••••••••••••••••••••••••••••••••• 400KNTL 
LIBBY fORMAllUN uF Ml~SUULA GROUP••••••••••••••••••••••••••••••••••••• 1tOOL6BY 
LAHOOD fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 400LHOO 
LtMHI ~UAklllTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400LK~I 
LUPINE QUARlZilE Uf MISSOULA GI<OUP •••••••••••••••••••••••••••••••••••• ltOOLUPN 
MCNAMARA AKblL.llTE OR FURMATION OF Ml~~OULA GROUP ••• •••. •• •• • •• ••• •• •• 400MCHR 
MILLER PEAK ARt:JlLLlTE: OR f-ORMAll()\j OF MISSOULA GROUP•••••••••••••••••• 400KLPK 
MARSH fORKAllON OF ~~S~OULA GK.UUP ................................... ~ •• 400MRSH 

APPENDIX F F-159 



MISSOULA GROUP' •• •• •• •• • •• ••••••• •• ••• •• •• •• •• •• •. ••• • • •• •• • ••. •. • •. • •. 400MSSl 
NE:lHARl w\JAk.lZllE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400NHRT 
NEWLANO FORMA1ION OR LIMESTON~ •••••••••••••••••••••••••••••••••••••••• 400NLNO 
PKtCAMbRlAN t.kAlHEM ••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMS 
Pl~bAN GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PIGN 
PILCHER QUARlZllf:. Of Ml~SOUL. A GkOUP •• •••••••••••• ••••••••• ••• ••••• •• •• 400PLC.R 
PUNY SERlt5 IPRE-BELl) •••••••••••••••••••••••••••••••••••••••••••••••• 400PONY 
PRl-bELl RUCKS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PR6L 
PRICHARU fORM~TION OK SLATE••••••••••••••••••••••••••••••••••••••••••• 400PRCO 
PURC.tLL BASAL.l Of MISSOULA GROUP •••• • •••• ••••••• •••••••••• •••• •••••• •• 400PRC.l 
RAVALLI &RUUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400RVll 
REV~TT FORMATlON Of KAVAlll GROUP••••••••••••••••••••••••••••••••••••• 400RVTT 
Sl YEH LIMES lONE OF PlEGAN GROUP. •• •• • •• •• ••. ••. •. •• • • •• • •• ••. • • •• • • • •• 40GSIYH 
SLUWAY fDRMATlUN Uf Ml~SOULA GROUP••••••••••••••••••••••••••••~••••••• 400SLWY 
~POKANE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SPKN 
SlKlPE:O f>tAK fOJ(MAllON OF MISSOULA Gk.OUP•••••••••••••••••••••••••••••• 400SPPK 
SPRUCE FORMATJUN Of MISSOULA bROUP•••••••••••••••••••••••••••••••••••• ~OOSPRC 
~HEPARU f--URfWIATION OF MlSSOUL.~ ~ROUP••••••••••••••••••••••••••••••• •••• 400SPRD 
ST kEGIS fORfoiA 'flON OF RAVALLI GROUP••••••••••••••••••••••••••••••••••• 40G-SRGS 
~TlLLWAltR. COMPLEX lPRE-bt:.lTJ •• ••••••••••••••••••••••••••••••••••••••• 400STLR 
~WAUG~k QUARlliTE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SWGR 
WALlACE FORMATION Of Pll:GAN \iKOUP•••••••••••••~••••••••••••••••••••••• 400Wllt 

APPENDIX F F-lbO 

• 



NEBRASKA 

C.ENOZOIC 

CENOZOI~ ERAlhEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATERNARY 

QUATERNARY !>YSTE:M ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 
SANU ANu GRAVt:l DtPO~ll~tUNUifFE:R.ENTlAltll ••••••••••••••••••••••••••••• llOSOGtV 
WINDBLOWN SAND DEPOSITStUNOIFfERLNTIATED •••••••••••••••••••••••••••••• llOWDBS 

t10l0l.ENE 

HOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
HOLUCtNt ~iRlE:~••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 

PLI:ISTOCENt: 

LOESS••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112LOSS 
PLEI~lOCI:Nt ~tKlES.••••••••••••••••••••••••••••••••••••••••••••••••••• ll2PLSt 
SANU AND GRAV~L OEPO~IT~ •••••••••••••••••••••••••••••• ~ ••••••••••••••• 112SOGV 
SANDHlLLS O~PO~llS•••••••••••••••••••••••••••••••••••••••••••••••••••• 112SDHL 
TILL •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112llLL 

TtRTIARY 

TERTIARY SYSlEH ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

PLIOCENE 

ObALLALA FORMAJION •••••••••••••••••••••••••••••••••••••••••••••••••••• 1210GLL 
PLIOCENE ~ERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 

MlO(.E:NE 

ARIKAREE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GtRlNG FORMAllUN ••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••• 
hE.J11NGfORlJ GROUP' •••••• • •••• • ••••••••••••• • •••••••• • •• •. • •• • •••••••• • •• 
HARRISON SANOSlONt: •••••••••••••••••••••••••••••••••••••••••••••••••••• 
MIOC~NE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MONROE CREEK ~A~DSlONE ••••••• ~•••••••••••••••••••••••••••••••••••••••• 
MARSLAND fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
SH~EP CR~EK fUKMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 

OLIGOCENE 

122ARKR 
l22GRNG 
122HMGF 
122HRSN 
122MOC.N 
l22MRCK 
122MRLO 
l22SPCK 

bRULE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1236RUL 
ChADRON FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 123C.DRN 
ChAURON FOk~AllUN,BASAL SANC ANU bRAV~L••••••••••••••••••••••••••••••• l23CDRN8 
OllGOC~NE ~lRltS•••••••••••••••••••••••••••••••••••••••••••••••••••••• l230LGC 
WHITE RiVER GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 123WRVR 

MESOZOIC 

MESOlOIC fRATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

APPt:NDlX f f-lbl 



CRE:TACEOU~ 

CRE:TAC&:OU~ 5-"!;lfM••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 

UPPER C.RETALEUU~ 

bLU~ HILL ~hAL~ MEMBER Of CARLILE SHALE••••••••••••••••••••••••••••••• 211BLHL 
COuEll !)ANlsSlONI:- MEMBER Of LARLILE SHALt •••• ••• • •••. •••• •••• •••• •••• •• 2llCDLL 
COLOKAUU ~MOUP.••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2llClRO 
UPPER CRETAL~UU~ SERlES••••••••••••••••••••••••••••••••••••••••••••••• 2llCRCSU 
C.AKLlLE ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2llCRLL 
DA~OTA SANUSlON~ Ck fORMATION ••••••••••••••••••••••••••••••••••••••••• 2110KOT 
fAIRPORl CHALKY SHALE MEMbtR Of LAKLlL~ SHALE••••••••••••••••••••••••• 2llfRPR 
fOKT hAYS llMESlUNE MEMBER Ot- NIO&RAkA fORMAliON •••••••••••••••••••••• 2llflt1S 
FUX HILLS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 211FXHL 
GRtENhORN LlMESlON~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 2llGRNR 
GKANEROUS SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2llGRRS 
LANLE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211LNtE 
MON.IANA GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2llMNTN 
MONTANA GRUut',UPPEKtLANCE fOkMATION-FOX HILLS SANUSTONEJ•••••••••••••• 211MNTNU 
1\ilUtiRARA fOkMAllliN •••••••••••••••••••••••••••••••••••••••••••••••••••• 211NbRR 
PIEKRE SHALl•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211PIRR 
SMOKY HILL ~HALE MfMBEk Of NlOtiKARA FGkMATlON ••••••••••••••••••••••••• 211SMKH 

LUwER CkE 1 A.l.EOUS 

lOhER CRElALEUUS SERIES ••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 
0 SAND••••••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2170 
fALL RIVtK ~ANU~TCNE•••••••••••••••••••••••••••••••••••••••••••••••••• 217FLRV 
lNYAN kARA Gk~UP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 2171NKR 
J SANU·····-·························································· 217J 
LAKUlA fOKMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 217LKOT 
NEwCASTLE SANu~ ·toNt:.. • •• •••. • •••• •• •••• ••. •• •• ••• ••• •. • •••••••• •• •• ••. • 217NCSL 
SKull CKEfK SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 217SKCK 

"uRA!)Slt, 

JURASSIC ~VSlEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSC 

U~fit:R JURAS~IC 

UPPER JUkA~~lC SERlES••••••••••••••••••••••••••••••••••••••••••••••••• 221JRSCU 
M~RRlSUN fUkM~llUh•••••••••••••••••••••••••••••••••••••••••••••••••••• 221MRSN 
~UNDANLE FOkM~fJON •••••••••••••••••••••••••••••••••••••••••••••••••••• 221SNOC 

TklASSlt 

SPtARFlSH fDKHATlON (TRIASSIC-PERMIAN, •••••••••••••••••••••••••••••••• 230SPRF 
TRlASSlt ~Y~ltM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230TRSC 

PALE:UlOIC 

PALEOZOIC tkAlHcM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PlZC 

APPE:NDJX F f-162 

• 

• 



PERMIAN 

BROOM CREEK GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 310BMCK 
C.ASSA uROUf' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310CASS 
JANESVILLE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 3lOJSLV 
HATFIELD SHALE••••••••••••~••••••••••••••••••••••••••••••••••••••••••• 310Mfl0 
NOLANS LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 310NLNS 
NINNESCAH ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310NNSC 
ONAGA SHAle••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3100NAG 
PERMIAN ~YSltM •• ••• ••• • •• ••• ••• ••• •. • ••••·•••••••• ••••••••••••• •••••••• 310PRMN 

UPPER PERMiAN 

ERVAY EQUIVALENT •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3llERVY 
fORELLE LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3llfRll 
GlE::NDO SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3llGLND 
UPPER PERMIAN SEkiES•••••••••••••••••••••••••••••••••••••••••••••••••• 311PRMNU 

LOWER PERMIAN 

FALLS CITY LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 317FLSC 
fUNSTON LlHlSTOt·d::: ••• ••. ••• •••••• •• ••• •••. •• •• •• •• ••. •••• •• •• •• ••• ••. •• 317FNSN 
OPtCHE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3170PCH 
LOWER PER~lAN S~RI~S•••••••••••••••••••••••••••••••••••••••••••••••••• 317PRMNL 

LEUNARUIAN 

SERES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LIME~TDN~ •••••••••••••••••••••••••••••••••••••••••••••••••• 

LEONARDIAN 
MINNt:t<.AHTA 
STONE: CORRAL fORMAliON•••••••••••••••••••••••••••••••••••••••••••••••• 

WOLFCAMPIAN 

ADMIRE bROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
6AOER LIME~TONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BARN~STON LIMESTON~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 
bLUE RAPIDS SH~L~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BE:ATTIE 
COUNCIL 

LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GROVE GROU~••••••••••••••••••••••••••••••••••••••••••••••••••• 

CHASE bROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CROUSE LIME~TONE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DOYLE:: SHAL~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ESKKI OGt: Stt ALE ••• • • • •• •. • • • • ·• • • • •. •. • • • • •. • • • • • • • • • • • • • • •• • • • • • •. • •• •. 
EASLEY CRfEK SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••• 
FORAKER LIMlSTC"'E••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GRENOLA LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

JOHNSON SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OOt:LL SHALt••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KEO E:AGLE L.l.MtSTUNE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
ROCA ShALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SPEISE:R SHALE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
STERNS ShAlt•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WINFIELD l..lMI:!:>lONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 
WOLFCAMPIAN UNOlffERENTlAT~O •••••••••••••••••••••••••••••••••••••••••• 
WR~FORO LlMiSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

APPENDIX f F-lb3 

318LNRO 
316MNKT 
318SCRL 

319AOMR 
319BOER 
3198RNS 
319BRPO 
319BTTI 
319CCGV 
319Ct1SE 
319CRUS 
31900Yl 
319EKDG 
319Ell.K 
319FRCK 
319GRNL 
319JNSN 
3l900EL 
319ROEG 
319ROCA 
319SPSR 
319SRNS 
3l9WFLD 
319WfMP 
319WRFR 



PENNSYLVANIAN 

PENNSYLVANIAN SYSTEM •••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 

~PPER PENNSYLV~NlAN 

UPPER PENNSYLVA~IAN SERlE~•••••••••••••••••••••••••••••••••••••••••••• 321PSLVU 

VlRblllAN 

AUBURN ShAlt•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bERN LlMESfUNE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CASS LIME~lru~E •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LALHUUN SHALE •• • ••.• • • •• • • ••••••• ••. • • ..... •• • • •. • • • •• • •. • •••• • • •. • •. • • • 
DOUGLAS bROUP••••••••••••••••••••••••••••••~•••••••••••••••••••••••••• 

LlME~TONt: •••••••••••••••••••••••••••••••••••••••••••••••••• DEtR CREEK 
f:MPORIA 
HOWARD 
KANWAt(.A 

LIM~STONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~NALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

LELUHPTON Llf.,t~ lONE. ••. •• •• • •••• •• •. • ••• • ... •. •• • • •. • ..... •• •• • • •. • • •• • • 
LAWRENCE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ORfAD LIMESlONl ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PILLSBURY SHAlf••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLATTFORO SHALE•••••••••••••••••••••••••••••••••••••••••••••••••~••••• 
ROUT SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SCRANTON SHALe•••••~•••••••••••••••••••••••••••••••••••••••••••••••••• 
SHAwNI::E (;,ROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~lkANbER FORMAllUN •••••••••••••••••••••••••••••••••••••••••••••• : ••••• 
STOTLE:R L IMt.S ·JuNE: ••• ••. •• •• • ••• • •• • ••• •• ••• ~ •• •• • • • • ••••• • • •• • •. •. • •• • 
SEVEKY ShALE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TECUMSEH ShAL~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOP~KA llMt~TON[ •••••••••••••••••••••••• ~ •••••••••••••• ~ •••••••••••••• 
VlRblLIAN SEkllS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WABAUNS~E GRUUV••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WUUO SIOINb SHALE•••••••••••••••••• '••••••••••••••••••••••••••••••••••• 
w ll.LARO SHALE .......................................................... . 
l~ANUALE LlHE~TONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 

MI~SOURIAN 

bONNER SPRINGS ShALE•••••••••••••••••••••••••••••••••••••••••••••••••• 
~HANUTf. SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DENNIS LlHE~lONt •••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••• 
DRUM LIMt:STONt: •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
t-ON lANA SHA l .l::: •• • •••••••••••••• •. •• • •• • • •• •. •. • ••• •• • •• •. • • • • • •. • • • • • • • 
GALt:SBUKb SHALl:••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
H~RlHA LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lATAN LIMESl"O~E ....................................................... . 
lULA LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KANSAS ~lTV GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LANE SHALE•••••••••••••••••••••••••••••••••··~··•••••••••••••••••••••• 
LAuOKE ~Alt•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAN~lNb GROUP•••••••••••••••••••••••••••••••••••••••••••••••~••••••••• 
Hl!)SOURIAN ~EklES ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PtO~E GkOUP ••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••• 
PLATl~BURG LlMtSTON~•••••••••••••••••••••••••••••••••••••••••••••••••• 

APPI:NOlX F F-lo4 

322ABRN 
322SERN 
322CASS 
322Clt1N 
3220GLS 
322DRCK 
322EMPR 
322HWRO 
322KNWK 
322LCMP 
322LRNC 
32ZOREO 
322PlBR 
322PLFO 
322ROOT 
322SCRN 
322SHWN 
322SRGR 
322STLR 
322SVRY 
322TCMS 
322TOPK 
322VRGL 
322WBNS 
322WDSG 
322WLRO 
322ZNOL 

323BSPG 
323C.HNT 
323DNNS 
3230RUM 
323FNTN 
323GLBG 
323HR1H 
323IATN 
323IOLA 
323KSSC 
323LANE 
323LDOR 
323LNSG 
323HSSR 
323PEDE 
323PLBG 



PLEA~ANTON GROUP. • ..... • •••• • • •• • •• • •• • ••• • • •••• , • •• • • • •. • • • • • • •. • • • •. • • 323PL SN 
UUIVIRA SHALE MEMBER OF CttERRYVALE FORMATION •••••••••••••••••••••••••• 323QUVR 
~ARPV FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323SRPY 
STANTON LlMESTON~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 323STNN 
SWOPE LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323SWOP 
VILAS SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323VILS 
WVANDOl'TE LIMESTONE. •• • ••• • • ••. •••••. ••• ••••• ••• • ••••••••• •• •••••••• •• 323WNOT 
WESTON SHALE•••••••••••••••••••••••••!•••••••••••••••••••••••••••••••• 323WSTN 

MIOOLE PENNSYL~ANlAN 

MIDDLE PENNSYLVANIAN SERIES ••••••••••••••••••••••••••••••••••••••••••• 324PSLVH 

DES HOINESlAN 

ALTAMONT Lif'tESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 325ALMN 
ARDMORE LIME~TONf ••••••••••••••••••••••••••••••••••••••••••••••••••••• 325AROM 
BAND~RA SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3258NOR 
ChEROKEE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325CHRK 
Of:S MOINESIAN SERII:S •••••••••••••••••••••••••••••••••••••••••••••••••• 325DSMS 
fORT SCOTT LIMESTONt•••••••••••••••••••••••••••••••••••••••••••••••••• 325FRSC 
LABETTE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325l8TT 
MARHATON GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325MRMN 
NOWATA SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 325NOWT 
PAWNEE. LlHt:STONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 325PWNE 

MlSSISSIPPlAN 

CHA TlANOOGA St-'~ALE: ••• ••. •• •• •. • •• •• •• • •• •• •• •• •• •• ••. •• •••••••••••••• •• 330CTNG 
HlSSISSIPPIAN SYSTEM •••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 

UPPEk HISSI~SIPPIAN 

Hl~SIS~IPPIAN, UPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 331MSSPU 

MERAMECIAN 

MERAMELIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••• 333MRMC 
ST GENEVIEVE liME!iTONE. •••••••••••••• -••••••••••••••••••••••••••••••••• 333SGVV 
SAL~M LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 333SLEH 
SPERGEN LIMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 333SPRG 
ST LOUIS LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 333STLS 
WARSAW fORMATlUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 333WRSW 

LOWER MlSSlSSlPPIAN 

MISSISSIPPIAN,. LOWE:R•••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPL 

OSAGE: AN 

KEOKUK-BURL lNGTON LlHES-fONES UNDIFFERENTIATED. • •••••• • •• •••••••••••••• 338KKKB 
OSAGEAN SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3380SGE 

KINOERHOOKlAN 

BOICE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 339BOIC 

APPENDIX f F-16~ 



GILMORE CITY LlHESTONE•••••••••••••••••····· ••••••••••••••••••••••••• •• 339GLMC. 
HAMPTON FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KlNOERHOOKlAN SERlE~•••••••••••••••••••••••••••••••••••••••••••••••••• 

OEV'ONIAN 

339HMPN 
339KORK 

DEVONIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 340DVNN 

UPPER DEVONIAN 

OlVONlAN, U~PER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341DVNNU 
Ll~~ CREEK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 341LMtK 

HIUDLE DEVONIAN 

CEOAK VALLtY LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 344CDVL 
uEVONIAN, MllJOLt •••••••••••••••••••••••••••••••••••••••••••••••••••••• 344DVNNH 
WAPSIPINICCN LIME~TONE •••••••••••••••••••••••••••••••••••••••••••••••• 344WPPt 

SILURIAN 

SILURIAN SVSlEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

MIUULc SILURIAN 

SILURIAN, MIDDL E •••••••••••••••••••••••••••••••••••••••••••••••••••••• 354SLRNM 

NIAGAKAN 

GOWER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 355GOWR 
HOPKINTON FOKMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 355HPKN 
NlAbARAN SEklES.•••••••••••••••••••••••••••••••••••••••••••••••••••••• 355NGRN 

LOWE: R SILURIAN 

KANKAKEE ffikMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 357KN~K 

ORDOVICIAN 

URDOVICIAN SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3oOODVC 

UPPER OROGV lCIJ•.N 

MAQUOKETA SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361MQKT 
ORuOVlCIAN, uPPt:K ••••••••••••••••••••••••••••••••••••••••••••••••••••• 36100VCU 

ClNC.INNAll/\~~ 

CINCINNATIAN ~lklES••••••••••••••••••••••••••••••••••••••••••••••••••• 3o2CNCN 

MlOULE ORuOVIClAN 

DECORAH FORMAIION ••••••••••••••••••••••••••••••••••••• ~··••••••••••••• 
GALl::NA OOLOMlll:: ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OROOVICIAN, 
PLAlltVILLE 

MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••• 
fORMATION ••••••••••••••••••••••••••••••••••• ~ ••••••••••••• 

APPtNUlX F f-166 

3640CRH 
3o4GLEN 
3640DVCM 
36"tPLVL 

• 



Sl PE:TE:R SAt:OSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 364STPR 

CHAMPLA INIAN 

CHAMPLAINIAN SERIES••••••••••~•••••••••••••••••••••••••••••••••••••••• 365CMPL 

LOWER ORDOVICIAN 

OROOVIt.lANt LOWeR ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b700VCL 
PRAIRIE OU CHIEN GROUP•••••••••••••••••••••••••••••••••••••••••••••••• 3o7PRDC 

CANADIAN 

CANADIAN SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 368C.NON 

CAMBRIAN 

CAMBRIAN SYSTF..t-1 ••••• ••. •• ••••• • • ••••• ••. ••• •. •• •• •• • •••• •• •. •• ••• • • • •• 370CMBR 

UPPER C.AMbRlAN 

CAMBRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CMSRU 
0Rf:SBAC.t1 G~WP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3710RBC 
fRANCONIA SAND~ TONE ••••••• .; •• • •• •• •••• •• •• -.... •• ••••••••••••••••••••••• 371FRNC 
TRI:::MPEA LEAU FORMA liON ••• • •••••••• • • • •••••••• • •••••• •. • •. • • • •• • •••••• • • 3 ·11 TMPL 

PRECAMBRIAN 

PRECAMBRIAN IGNEOUS ROCKS••••••••••••••••••••••••••••••••••••••••••••• 400IGNS 
PRECAMBRIAN METAMORPHIC ROC.KS ••••••••••••••••••••••••••••••••••••••••• 400MMPC. 
METAMORPHIC RUCKS UNDIFFERENTIAT£0 •••••••••••••••••••••••••••••••••••• 400MMRP 
PRELAHbRlAN ERATHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMS 
SIOUX QUAKlliTE: ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SOUX 

APPENDIX F F-lo7 



NEVADA 

C.ENOZOlC 

CONSOLlOAlEO ROCKS •• •• • ••••. •• • ••• • • • •••. •••••••• ••••••••••••••••.••• •• 
VALLEY-FILL RE~ER~Oik••••••••••••••••••••••••••••••••••••••••••••••••• 
VALLEY-FILL OcPO~lTS •••••••••••••••••••••••••••••••••••••••••••••••••• 

UUAlE:RNARY 

lOOC.lDO 
lOOVFRV 
lOOVLfl 

CON50llUATEO DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••• llOCLOD 
lAS VEt:JAS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• llOlSVG 
QUATERNARY .:,YSlE:H ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 
UNlONSOLlOA "fED OtPUSITS. • •• • • •• • •• • •. ••. • •• • • •. • • •• • • • • •. • • •• • • •. • • • • • llOUtDD 
VOLCANIC ROCKS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOVLCC 
VALltY flLL •• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOVLFl 

HOLOCENE 

ALLUVIAL-fAN O~POSITS ••••••••••••••••••••••••••••••••••••••••••••••••• 
ALlUVIAL-FAN OEPOSITS,YOUNGEK ••••••••••••••••••••••••••••••••••••••••• 
HGLOCtNE .AlLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AllUVluM,YOUNGER •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COLLUVIuM ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CHANNEL OtPOSITS ••• ~~·•••••••••••••••••••••••••••••••••••••••••••••••• 
DUNE SANO••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~LUOD-PLAIN OtPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••• 
GRAVEL-BAk uEPOSITS •••••••••••••••••••••••• ~··•••••••••••••••••••••••• 
HOLOCENE:: SERlE~ ••••• •• ••• •. • •••• •• ••••••• · •••• •• •• •• •• ••. ••. •• • •. • •. • •• 
LANOSLIDE OfPOSlT~ •••••••••••••••••••••••••••••••••••••••••••••••••••• 
lA~EbEOS ANO PLAYA OEI>OSITS ••••••••••••••••••••••••••••••••••••••••••• 
PLAYA ~EPOSlTS ••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••• 
SINTER DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TUfFA D~POSllS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PLEISTOCENE 

lllALVF 
lllALVFY 
lllALVM 
lllALVMY 
lllCLVM 
lllCNNL 
lllDUNE 
lllFLDP 
111GVL8 
lllHlCN 
llllOlD 
111LK8P 
lllPLAY 
lllSNTR 
lllTUFF 

ALLUVIAL-FAN UEPOSITS,OLDER ••••••••••••••••••••••••••••••••••••••••••• 112AlVFO 
ALLUVlUMtOLOER •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112ALVM 
~ASALT OF BASALT klDGE•••••••••••••••••••••••••••••••••••••••••••••••• 112BBRG 
BROubHER DAtlTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112BRGR 
DUNE•••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••• ll2DUNE 
~ANGLOMERAl~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112FGLM 
GLACIAL OEPUSITs •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112GLCL 
hORSE CAMP FORMATION •••••••••••••••••••••••••••••••••••••••••• ~ ••••••• 112HCMP 
LAKEBED DEPOSITs •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112LK80 
LAKESEOS AND PLA~A DEPOSITS ••••••••••••••••••••••••••••••••••••••••••• 112LKBP 
OUOl~ KHYOLITE.~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 1120001 
PlElSlOCE~E SEKIE~•••••••••••••••••••••••••~•••••••••••••••••••••••••• ll2PLSC 
RA&BlT SPRING FORMP.TlON ••• ••••• ••• • • ••••. •••• •• •• •• • •••• ••• ••• •••• •• •• 112RBSP 
SINTtK DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112SNTR 
lUfFA OE:POSITS•••••• ••. •••• •••• ••• ••• •••. •••• •••• ••• • '•••••••••••••• • •• ll2TUFF 
VOLLANlt RUtK~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112VLCC 

APPENDIX F F-lb8 



• 

TERTIARY 

C.HARCOAL OVEN TUFF•••••••••••••••••••••••••••••••••••••••••••••••••••• lZOCCOV 
C.ONSOLIDAlEO ut:POSITS ••••••••••••••••••••••••••••••••••••••••••••••••• 120Cl.OD 
C~RRANT TUFF •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120CRNT 
bALE HILL~ fOKHATION tPOS~lBLY CRETACl:::OUSt •••••••••••••••••••••••••••• 120GLHL 
GRANITIC. ROCKS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120GRNC. 
HORSE SPRING FOkMATION~ ••••••••••••••••••••••••••••••••••••••••••••••• lZOHSPG 
lOA 'VADA VOlCANIC.S •••••••••••••••••••••••••••••••••••••••••••••••••••• lZOIOVO 
JASPEROIO BRECCIA••••••••••••••••••••••••••••••••••••••••••••••••••••• 120JPRD 
KINSEY CANY(J\j FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 120KNSC 
OVERTON fORMATION IPOSSISLV CRt:.TAtEOUSJ ••••••••••••••••••••••••••••••• 1200VRN 
PANAtA bEDS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120PANC 
PAN\,AKE SUMMIT TUFF••••••••••••••••••••••••••••••••••••••••••••••••••• 120PKSM 
PANSY LEE CONblOMERATt ••••••••••••••••••••••••••••••••••••••••••••• ~ •• lZOPNSL 
SEDIMENTARY ROCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• l20SOMR 
~HINGLE PASS TUFF ••••••••••••••••••••••••••••••••••••••••••••••••••••• 120SGLP 
STONt CABIN lUfF•••••••••••••••••••••••••••••••••••••••••••••••••••••• 120SNt8 
TEkliARY SY~EM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 
VOLCANIC ROCKS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• IZOVLCC 
WINDOUS BUllE fORMAt· ION •• •. •. • •• •• • ••• • •• •• • •. • • • •. • • • • •• •. • •• • • ••• •. • 120WOSB 

PLIOCENE 

AllUVIAL-FAN Df:POSITS,OLOER ••••••••••••••••••••••••••••••••••••••••••• 
ALlUVIUM,OLUEK •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AMMONIA TANKS MEM6Ek•••••••••••••••••••••••••••••••••••••••••••••••••• 
l.OlTONWOOD (.ANYON FOkMATION ••••••••••••••••••••••••••••••••••••••••••• 
ESMERALDA fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
GOLD FLAT "EMBER•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
hiDDEN CLiff l~ACHYT~•••••••••••••••••••••••••••••••~••••••••••••••••• 
HlbH ROCK SEUUENCE•••••••••••••••••••••••••••••••••••••••••••••••••••• 
HUMBOLDT FUKMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
KATE PEAK fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
LABYR1Nlt1 CANYON MEMBER ••. • •••• • •• ••••••• •• •• •. • . -. • • • ••••• • •••• • • ••• • • 
MUDDY CREEK FORMATION ••••••••••••••••••••••••••• ~••••••••••••••••••••• 
PANACA FORHA"TlON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLIOCENE StRIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PILLAR SPRING RHYOLITE •••••••••••••••••••••••••••••••••••••••••••••••• 
RIBBON CLIFF RHYOLlTEa•••••••••••••••••••••••••••••••••••••••••••••••• 
RAINIER MeSA MEMBER••••••••••••••••••••••••••••••••••••••••••••••••••• 
SIEbERT TUFF•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SALT LAKE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
STONEWAll MOUNTAIN BASALT ••••••••••••••••••••••••••••••••••••••••••••• 
TIMBER MOUNlAIN RHYOLITE •••••••••••••••••••••••••••••••••••••••••••••• 
TRUCKEE FORMATiON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
THIRSTY C.ANYOr. TUFf••••••••••••••••••••••••••••••••••••••••••••••••••• 
TRAIL RIDGE, SPEARHEAD AND ROCKET WASH MEMBERS OF THIRSTY CANYON TUFF. 
YELLOW CLEfT lRACHYlE••••••••••••••••••••••••••••••••••••••••••••••••• 

MIOC~NE 

121ALVFO 
121ALVHO 
121AMTK 
121C.NDC 
l21EMLO 
l21GLOF 
121HDCF 
121HGRK 
12lttMBD 
121KTPK. 
121LBRC 
121MOCK 
121PANC 
121PLCN 
121PSPG 
121RBCF 
121RRHS 
l21SBRT 
121SLLK 
121SNLM 
121TMBH 
121TRCK 
121TRSC 
lZlTRSR 
121YLCF 

ALTA fORMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122ALTA 
ANTELOPE SPRlNGS TUFFS •••••••••••••••••••••••••••••••••••••••••••••••• 12ZAPSP 
BUCKWhEAT RIM TUFF•••••••••••••••••••••••••••••••••••••••••••••••••••• 1228CKR 
bELlED RANGE: lUFf••••••••••••••••••••••••••••••••••••••••••••••••••••• 122BORG 

APPENDIX F f-169 



BLACK BEAUTY MESA TUFF•••••••••••••••••••••••••••••••••••••••••••••••• 
BAlES MOUNTAIN TUFF••••••••••••••••••••••••••••••••••••••••••••••••••• 
Bib SANU SPRING~ ~ALLEY kHYULlT~ •••••••••••••••••••••••••••••••••••••• 
CACTUS PEAK kHYOliTE •••••••••••••••••••••••••••••••••••••••••••••••••• 
CHlSPA ANOE~llE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CANON RhYOLITE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EUWAROS tREEk TUFF•••••••••••••••••••••••••••••••••••••••••••••••••••• 
ESr1ERALOA t-ORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 
f-J.SH CKEEK MDUNlAlN!:t TUFF••••••••••••••••••••••••••••••••••••••••••••• 
FRALllON lUFF••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GOlD FlAT TUFF AND RHYOLITE ••••••••••••••••••••••••••••••••••••••••••• 
GRDU~E CANYON MEMBER•••••••••••••••••••••••••••••••••••••••••••••••••• 
NARlfURO hill RhYOLllf TUFF••••••••••••••••••••••••••••••••••••••••••• 
INDIAN TRAIL fOkMATION •••••••••••••••••••••••••••••••••••••••••••••••• 
K.AW1C.t1 \/ALLt:Y RHYOlllE. •• ••• ••• • ••. • • ••• ••• • • ••• • •• ••••• •• •••• •••• •••• 
KENOALL lUff•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LUNAR CUESTA TUF~••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MIRA BASALT••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MILLTOWN ANOE~llE••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MIOCENE SfRlE~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MORENA RhYOlllt ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NEW PASS lUfF••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0 8RIENS KNOB RHYOLITE •••••••••••••••••••••••••••••••••••••••••• ~ ••••• 
OCHER RlO~E ANU BELTED PEAk RHYOll ·rt ••••• •• •. ••. • •• •••••• • • • • •••• • •• • • 
PAlNlbkUSH luff••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PAH CANYON M~M8ER••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PRE-ESMERALUA VOlCANIC kOt:KS•••••••••••••••••••••••••••••••••••••••••• 
PYKAMJ.O 
\IUARTEl 
"uAR ll 

SEQU£NLE•••••••••••••••••••••••••••~•••••••••••••••••••••••••• 
DOM~ RHYOLIT~ •••••••••• ~•••••••••••••••••••••••••••••••••••••• 

MOUNTAIN R~YOLITE •••••••••••••••••••••••••••••••••••••••••••••• 
STOCKADE WASh MEMBER•••••••••••••••••••••••••••••••••••••••••••••••••• 
SAUCER MESA lRACHYTE •••••••••••••••••••••••••••••••••••••••••••••••••• 
SANDSlORM kHYOLITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 
SluNE:WALL rLA 1 At'lltSlTE •• • •• •• •. ••. • ••••• • • •. ••. • •• •• • • • ••••••• • •••• •• 
SALYER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TUt:S SPRlt\IC7S Mt::fi'tbt:k •••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOLICHA PEAK lUff••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lOt•OPAH SPRlNb MI::MbtK •• •• •• •••. •••. •• ••• ••••• •••• •••• ••••••••••••••• •• 
11 'VA (.ANY UN M[ttbEk ••••• • •••••• • •• • ••••••••••• • •••••••••• • •• • •• •. • ••• • • 
VINDlCAlUR RhYUllT~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 
WHilE BLOTLH ~PRlNb TUfF•••••••••••••••••••••••••••••••••••••••••••••• 
WlL~ON!) (.AMP TUFF ••• •• • •• •• • ••· • • •• ••• ••• ••• •• •••• ••·• •••• •• •••••••••• •• 
WAHMONlE FOkMAl!UN •••••••••••••••••••••••••••••••••••••••••••••••••••• 
WhiTE KlUGE RhYULIT~•••••••••••••••••••••••••••••••••••••••••••••••••• 

OllbOC.tNE 

biG ROUND VALL~Y TUFF••••••••••••••••••••••••••••••••••••••••••••••••• 
bLACK. KOLK !.UM ... lll' TUf-F••••••••••••••••••••••••••••••••••••••••••••••• 
CAL.LOWA. y ' WELL f-ORMA llON ••••••••••••••••••••••••••••••••••••••••••••••• 
CAETANO TUrf•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bllMORE GULLH FOKMATlON ••••••••••••••••••••••••••••••••••••••••••••••• 
ttlll CREEK CANYUN TuFf••••••••••••••••••••••••••••••••••••••••••••••••• 
hARTFORD hlLL RHYOLIT~ •••••••••••••••••••••••••••••••••••••••••••••••• 
hALllGAN M~~A luFF•••••••••••••••••••••••••••••••••••••••••••••••••••• 
MONOTONY lUfF••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

APPENDIX F f-170 

1228K8M 
122BSMN 
1228SSV 
122CCPK 
122CHSP 
122CNON 
122EDCK 
122EMLD 
122FCKM 
122FRCN 
122GLOF 
122GRSC. 
122HFOH 
12210Tl 
122KCVL 
122KN0l 
122LRCS 
122M1RA 
122MllN 
122HOCN 
122MORN 
l22NPSS 
12208K8 
1220RBP 
l22P8RS 
122PCNN 
122PEMO 
122PRMD 
l22QRDM 
l22QRZM 
122SCKW 
1Z2SCRM 
122SDRM 
l22SLFL 
122SlYR 
122T8SP 
122TCPK 
122TPPS 
1221V CN 
122VOCR 
122WBSP 
122WC.MP 
122Wt1MN 
122WROG 

123BGRV 
1238KRS 
123tlWL 
123CTtW 
123GMGC 
123HCKC 
123HFDH 
123HlGM 
123MNTN 



MOORES _STATION BUTTE l 'Uf-F ••• •• •. •• ••• •• •• ••. • •• •• ••. •• ••• • •• • ••• •• •-•. • 123MRS6 
MllPAH TRACHYTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 123MZPH 
THE NEEDLES TUFF ....................................................... 123NDLS 
NEEDl.ES RANb.E f(JRMATION ••••••••••••••••••••••••••••••••••••••••••••••• 123NDRG 
~RANGE l.lChEN CREEK lUfF •••••••••••••••••••••••••••••••••••••••••••••• 1230LtK 
OLIGOCENE Sf:R IE~ •• ............... •• •••••• • ••••••• • •• ••••••••• • •••••••• • 1230LGC 
PRILHAROS STATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 123PCOS 
POTT HOLE- VALLEY TUFF••••••••••••••••••••••••••••••••••••••••••••••••• 123PHLV 
PAH RAti fORMAliOh ••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••• 123PHRH 
PALISAOE MESA lUff•••••••••••••••••••••••••••••••••••••••••••••••••••• 123PLOM 
RED ROCK CAhYON TUFF•••••••••••••••••••••••••••••••••••••••••••••••••• 123RRKC 
SOUTH WllLO• FORI'\AliON •••••••••••••••••••••••••••••••••••••••••••••••• 123S1Wl 
TONOPAH FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 123TNPH 
TWIN PEAKS TUFF ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1Z3TPKS 
lll'US CANYON fORMATION. ••••. •• •• ••. •• •••• ••• •••••••••••••• •• •• ••• ••• •• 1Z3lSCN 
WILLIAMS Rll.J~ ANO MOREY PfAK TUFF ••• •••• •••• •••. •• ••••••••••••••••• •• 123WRMP 

E:OCENE 

ShEEP PASS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 124SPPS 

MESOZOIC 

GRANITIC ROCKS •• •• •• ••. •• ••• •• •• •• •••••• ••• •• •• •••••• ••. •• •••••••••••• 200G .NC 
METAMORPhiC. ROCKS ••••••••••••••••••••••••••••••••••••••••••••••••••••• ZOOMMPC 
SEUIMENlARY ROCK~••••••••••••••••••••••••••••••••••••••••••••••••••••• 200SOMR 

C.RtlACl:OUS 

CHOKECHERRY CANYON FORMATION ........................................... ZlOCKCC 
GARDEN VALLE:Y fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• ZlOGDVL 
bRANlllC ROC.KS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZlOGRNC 
INTRUSIVE ROCK~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZlOIRSV 
KING Lt:AR FORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••• 210KGLR 
NE:WARK CANYON f-ORMATlCN ••••••••••••••••••••••••••••••••••••••••••••••• 210NRKC 
THUMb FORMATION ••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••• 2101HMB 
WILLOW lA~K FORMATION ••••••••••••••••••••••••••• ~··••••••••••••••••••• 210WLTK 
WEAVER LANVfN SRECC.IA ••••••••••••••••••••••••••••••••••••••••••••••••• 210WVRC 

JURASSIC 

AZTEC ~ANUSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• Z20AZTC 
bRAN I TIC ROC.KS ••• ••• ••• •• ••••••••• , ••• •• •• ••. ~ •• •• •• •• ••• •• •••••••• •• •• 2ZOGRNC 
NIGHTINGALE SEQUENCE•••••••••••••••••••••••••••••••••••••••••••••••••• 220NGGL 
P'EA\IINE SEQltENC.E •••••••••••••••••••••••••••••••••••••••••••••••••••••• 220PVJN 

LOWER JURASSIC 

DUNLAP FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 2Z7DNLP 

TRIASSIC 

AUGUSTA SEQUENCE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 230AGST 
CANE SPRING FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 230CSPG 
OUN GLEN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 2300NGL 
DIXIE VALLEY FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 230DXVL 

APPENDIX F F-171 



EXCELSIOR FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 230EXCL 
MOt:.NkOPI FOKMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 230MNKP 
NAlGHEl PAS!. fG~HAliON •••••••••••••••••••••••••••••••••••••••••••••••• 230NCZP 
PRlOt fORMATlOPif ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230PRIO 
RA~PBERRY FUkMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 230RSPB 
STAR PEAK GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230SRPK 
TObiN fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230TOBN 
WINNEMUCCA fOR~ATION •••••••••••••••••••••••••••••••••••••••••••••••••• 230WNMC 

UPPER 1 Rl AS~IC 

CHINLE fURMAflON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 231CHNL 
C.RANI: SPRING fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 231CSPG 
GAbBS fORMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231GBBS 
6RASS 1/ALLC: .. fOkHATION •••••••••••••••••••••••••••••••••••••••••••••••• 231GRVL 
LUNlNb FOKMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 23llNNG 
OS06b FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 23lOS68 
SUNRISE FORP'.ATJuN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 231SNRS 

MluOLE TRIA~Sl(. 

AUGUSTA HOUNlAIN fORMATION •••••••••••••••••••••••••••••••••••••••••••• 
tHINA MOUNlAlN fORMATION •••••••••••••••••••••••••••••••••••••••••••••• 
FA'V REl. fORMATION •••• • • • • •••••• •. • • • • • • ••• •••. ••. • •• •. •• •. • • •. • • • • •. • • • 
GRANTSVlllt FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
PANlH~R CANYUN fORMATION ••••••••••••••••••••••••• ~ •••••••••••••••••••• 

LOWER TRIA!.SlL 

CANDELARIA FDR~ATIDN •••••••••••••••••••••••••••••••••••••••••••••••••• 
~UJNN KlVtR Fllf<. .. AT'ION •• ••• •••• •• ••. •••••••••••••• ••• •••••••••••••••• •• 

PALEOZOIC 

234AGSH 
234CNMN 
234FYRT 
231tGRVL 
234PNRC 

237COLR 
237QRVR 

CLA~liC ~t:ulft1t:Nl.AR'f ROC.KS ••••••• ••• •• ••• • ••••••••••••••••••••••••• •••• 300CCSM 
CARBONATE f<UCKS••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300CRBN 
MtTAMORPHit ~Ot~~••••••••••••••••••••••••••••••••••••••••••••••••••••• 300MMPC 
Rf:GlONAl t.ioKOUNO-~ATER ~Y~lf"'-•••••••••••••••••••••••••••••••••••••••••• 300RGWS 

PERMIAN 

ANlt.t:R PEAK Llt4ESTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 310ALPK 
ANlLE:R SlwUENtL. • •• • •• • •• • •••• •-• ••. • • ••• • •• •• •• • • •• • ••• • •• • •. •• • •• •• •• 3l.OANLR 
ARCTURU!, HJRMAllON •••••••••••••••••••••••••••••••••••••• ~ ••••••••••••• 310ARCR 
bAllLE FO~MATlON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3106TTL 
C.ARbON RliJbt fOkMATlON ................................................. 310C8RG 
COCONINO fORMAflUN •••••••••••••••••••••••••••••••••••••••••••••••••••• 310CCNN 
DIABLO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 310DSLO 
EUNA MOUNlA!N fuRHATION ••••••••••••••••••••••••••••••••••••••••••••••• 310EONM 
b~ANDEUR fOkMAllCN •••••••••••••••••••••••••••••••••••••••••••••••••••• 310GRDR 
bERSlEk FORMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 310GRSR 
Hll)HWAV Lit1E$.hJNE •• • ••. •• •• •. • •• •• • •• •. • • •• • • • •. •. • • •• • • •• • •••• •••. • • • 310HGHY 
HAPPY CREEK ~ULLANIC S~kltS••••••••••••••••••••••••••••••••••••••••••• 310HPCK 
hAVALLAH ScQUt::N<..E: ••••••••••••••••••••••••••••••••••••••••••••••••••••• 310HVLL 
1\AlbAB LIMt:SlONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3l0Kl88 
t<OI PA TA GR.UUP • ••••• • •••••••••• •. •• •. • ••• • • •. • •. • •. • •. • • • • • • •. • •. • • •. • • 310KOPT 

APPt:NUIX f F-172 

• 



LORAY fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310LORY 
MEAOt PtAK FORf\AliON •••••••••••••••••••••••••••••••••••••••••••••••••• 310HDPK 
PABLO FORMATION ........................................................ 310P6LO 
PLYMPTON FORMAtiON •••••••••••••••••••••••••••••••••••••••••••••••••••• 310PlMP 
PEQUOP fOttMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PQUP 
PARK CITY GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PRKC 
PHOSPHORA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 310PSPR 
Rlb HILL FOtU4AllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 310R8Hl 
RIEPE: SPRING fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 310RPSP 
TIPPlPAH LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 310TPPP 
ToitowEAP fORMATIO~ •••••••••••••••••••••••••••••••••••••••••••••••••••• 3lOTRWP 

GUAOALUPIAN 

GUAOALUPlAN ROtKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 3l3GDLP 

lOwER PfRMIAN 

BIRO SPRING f-ORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 317BSPG 
CALLVILLE LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 317CLVL 

PENNSYlVANIAN 

BROCK CANYON FORMAllCNa••••••••••••••••••••••••••••••••••••••••••••••• 3208tKC 
ELY LlMESTOhc ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320ELY 
HAVALLAH FORMATICW •••••••••••••••••••••••••••••• .- ••••••••••••••••••••• 320HVLL 
INSKIP FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3201SKP 
KOif'Al'O fORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 320KOPT 
PUMPERNICKEl FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 320PMPK 
WILDCAT PEAK fORMATluN •••••••••••••••••••••••••••••••••••••••••••••••• 320WCPK 

MlDOL~ PENNSYLVANIAN 

ELY LIME~TONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 324ELY 

LOWER P~NNSYLVANIAN 

ELEANA ~ORMATION•••••••••••••••••••••••••••••••••••••••••••••••••••••• 327ELEN 

MISSIS~IPPlAN 

JOANA LlME~TONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 330JOAN 
LEACH fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 330LECH 
ROGERS SPRING LIM:STONE ••••••••••••••••••••••••••••••••••••••••••••••• 330RGSP 

UPPER MISSISSIPPIAN 

ChAINMAN SHALt:•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 331CNMN 
DIAMOND Pf:AK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 331DMPK 
MONTE CRISlO Ll,._ESTONEe••••••••••••••••••••••••••••••••••••••••••••••• 331HC.RS 
MEIKLEJOHN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 331HKL~ 

LOWER MISSISSIPPIAN 

PILOT ShAL~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337PLOT 

APPENDIX f F-113 



Of: VON IAN 

MlSSIS~lPPIAN-UEVONIAN SYSTEMS ••••••••••••••••••••••••••••••••• ~ •••••• 340DYMP 
DEVONIAN SY~ltH ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 340DVNN 
SLAVEN CHERl•••••••••••••••••••••••••••••••••••••••••••••••••••••~•••• 340SLVN 

UPPER OEVONIAN 

GUILMETTE FURMI-\llON .................................................... 341GLM1 
SULTAN LIMESTON~ •••••••••••••••••••••••••••••••••••••••• ~ .............. 341SLTNM 

MlUDt..E lJEVOtd AN 

FLUORSPAR CANYUN fORMATION ••••••••••••••••• ~ ........................... .. 
MUOOY PEAK LlMt.:SlONt ............................................................... . 
N~VAOA FOkMATlUN .......................................................... . 
~fVY DOLOMllf ............................................................ . 
SIMONSON DOLOMll~ .......................................................... . 

SILuRIAN 

344FLPC 
344MOPK 
344NEVO 
344SEYY 
344~MNS 

ELDE:K SANOSTONt: .......................................................... ~ ...... 350ELOR 
EL'f SPRING!) UOLOMllE ......................................................... 350ESPG 
hANSON LR f:E K OOL.OM I 11:. ••••• • ........... • .......... • •• •. • .... • ••• • ........ • •.. • .. 3 5 OHC RK 
LAKETOWN OOLOMllE ........................................................... 350LK1N 
LONE MUUNlAIN UOLOMITE ................ ~•••••••••••••••••••••••••••••••• 350LNMN 
MC MONNIGAL llME!>TONE ................................................... 350MCMG 
~ILURlAN SYSltM ............................. ~ ............... ~ ............. 350SLRN 
lOK LlMESlONE ............................................................... 350TOR 

HlDDLl: SILURIAN 

ROBERlS MoUNTAIN FORMATION ...... ~ ....................................... 354RBI\M 

ORDOVICIAN 

ANTELOPE VALLEY LIMESTONE ................................................ 360Al.PY 
BROAO CANYl!N fCRMAliUN ................................................... 3608ROC 
LliPPER CANYON ~E~UENC~••••••••••••••••••••••••••••••••••••••••••••••• 360CLPC 
COMUS FORMATION ..................................................... ~ •••••• 360CMUS 
GAlECLlff fOkMATION .......................................................... 360GCLF 
MA~Kfl ~HAlt•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 360MSKT 
NlNEMlLE:: f-DkMATION .......................................................... 3o0NNML · 
CRlJUVlCIAN SYST~M••••••••••••••••••••••••••••••••••••••••••-•••••••••• 3600DYC 
PALMETlO f-ORMA'flON ......................................................... 360PLMT 
PINECONE SE~O~NCE••••••••••••••••••••••••••••••••••••••••••••••••••••• 360PNCN 
SONOMA KAN~E fORMAllON ....................................................... 360SMKG 
VIN!Nl FORMAllON ............................................................ 360VINN 
VALMY FOKMAliON ................................................................ 360VLMY 
WILLOW l..ANVUN '.)I:::QUlNC.L ................................................... 360WLC.N 

uPPE:R ORLJOV H .. lAN 

EUREKA QUARTZITE .......................................................... 361EURK 
~~~H HAVEN liOLUMllE: .......................................................... 361FSHV 

APPENDIX F F-174 

• 



MIDDLE ORDOVICIAN 

ANl'ELOPE. VALLEY LIMESl'ONE ••••••••••••••••••••••••••••••••••••••••••••• 364ALPV 
ELY SPRINGS DOLOMITE •••••••••••••••••••••••••••••••••••••••••••••••••• 364ESPG 
POGONIP GROUP•••••••••••••••;,••••••••••••••••••••••••••~•••••••••••••• 364PGNP 

LOWE:R ORDOVICIAN 

GOOOWIN LlMt:SlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 367GOWN 
NINE MILE FORMAllON~ •••••••••••••••••••••••••••••••••••••••••••••••••• 367NNHL 

CAMBRIAN 

CAMBRIAN SYSTEM-PRECAMBRIAN ERAlHEM••••••••••••••••••••••••••••••••••• 370CBP6 
CAMBRIAN SY~·r EM. ••• • •• • •• • •. •• •. •• ••• •• • ••• •. ••. • •• •. •• • • • • • • •••• • •• •. 370CMBR 
GOOOSPRlNGS OULOMIT~ •••••••••••••••••••••••••••••••••••••••••••••••••• 370GOPG 
GOLD HILL FORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••• 370GLDH 
HARMONY FORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 370HRMN 
LINCOLN PEAK fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 370LCPK 
CAMBRIAN LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 370LMSN 
OSGOOD MOUNlAlN QUART2.ITE: ••••••••••••••••••••••••••••••••••••••••••••• 3700GOM 
POST-OUNOERBURG SHALE••••••••••••••••••••••••••••••••••••••••••••••••• 370PD8G 
POLE CANYON LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 370PLCN 
PREBLE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 370PRBL 
~WARBRICK FORMAl'ION ••••••••••••••••••••••••••••••••••••••••••••••••••• 370S8CK 
STELLA LAKE QUARTZITE ••••••••••••••••••••••••••••••••••••••••••••••••• 370SLLK 
TYbO SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370TYBO 
WOOD CANYON FOkMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 370WDCN 
WINDFALL LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 370WOfl 

UPPER CAMBRIAN 

BONANZA KING FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 3718ZKG 
CRANE CANYON FORMATION•••••••••••••••••••••••••••••••••••••••••••••••• 371CRNCM 
CORSET SPRIN& SHALE••••••••••••••••••••••••••••••••••••••••••••••••••• 371CSPG 
OUNOE:RBURG SHAlE••••••••••••••••••••••••••••••••••••••••••••••··~··••• 371DDBG 
EMIGRANT FORM.ATlON •••• •••••••• •• •• • • •••• ••••••••••• ••••••• •• •••••• •• •• 371EH:GRM 
HALES LIMESTONE•••••••••••••••••••••••••••••••••••~••••••••••••••••••• 371HLES 
hALfPINT ME .. 8E.R OF NOPAH FORi1ATION. •. •• •• •• • • •• • • •• • • ••• •. •• • • • •. ••• •• 371HLfP 
HAMSURG DOLOMITE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 371HM8G 
NOTCH PEA~ LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 371NCPK 
NOPAH FORMA ·rlu~ •• •. • •• •• • • • • •• • • •• •. • • •. • • • • .... • • •• •. • • • •. • •• • •• • • •• • • 37lNOPH 
SHW IN FORMA ll0i'4. ••. • ••. ••. •• •• •• •• •. • •••. ••. • •• •. •• • • • •• •• • • • • •. • • ••• • 371StiWN 
SMOKY MEMBER Of NOPAH FORMATION ••••••••••••••••••••••••••••••••••••••• 371SMKM 

MIOOl~ CAMBRIAN 

CARRARA FOKMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 374CRRR 
CHISHOLM SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 374CS.LM 
ELDORADO DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 374ELDOL 
HIGHLAND PE:AK LIMESTON~ ••••••••••••••••••••••••••••••••••••••••••••••• 374HGPK 
LYNDON LIMESTONE: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 374LNDN 
PIOC.HE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 374POCH 
TAPE:ATS SANO!:tTONt ••••••••••••••••••••••••••••••••••••••••••••••••••••• 374lPTSL 

APPENDIX f F-175 



LOWER CAMBRIAN 

CARRARA FORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 377CRRR 
HARKLESS FORMA.TION •. •• • •• •. • • • • • •• • • • • • • • •• • • • • • • • • • • •·• • • • • • • • • • • • • • •• 377HRKL 
MILLER MOliNTAIN fORMA.llON •••••••••••••••••••••••• · ••••••••••••••••••••• 377MlRM 
MULE SPRINb f-ORMAT ION •• •• • •J• •• • • ••. • • • • •. •• • • ••• • ••• • ••• • • •• • • •••.• •• •• 377MSPG 
POLETA fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 377POLT 
PROSPECl MOUNlAlN QUARllltE ••••••••••••••••••••••••••••••••••••••••••• 377PPCM 
SCOTT CANYON fOkMATJ:OO •••••••••••••••••••••••••••••••••••••••••••••••• 377SCCN 
lA6RlSK.lE. QUARlZ.lTE ••••••••••••••••••••••••••••••••••••••••••••••••••• 377Z8RK 

Pki:::CAMSRIAN 

C..AMPITO fORMA liON. •. ••. •• •• • •. • • ••. • • ••. ••• • • •• • • •• •• •. ••• • • • •• • •• • • •• 400CMP·r 
DEEP SPRlNb fORMAT !ON •• •• ••• •• •• •• ••• •• •• •• •. •• •• •••. ••. •• • ••••••••• •• 4000P SP 
JOHNNIE FURMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400JriNN 
MC. CO"t C.Rf:cK GRUUP •••••• ~••••••••••••••••••••••••••••••••••••••••••••• 4-00MCCK 
PRltAMBRIAN ERATHEN••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 
R~EO OOL0~1TE •••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •• 400REEU 
STIRLING QU~RTllTE •••••••••••••••••••••••••••••••••••••••••••••••••••• 400SRLG 
WYMAN fORHAllON ••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••• 400NYI1N 

APPENDIX F F-176 



NEW HAMPSHIRE 

CE:NOlOlt 

QUATERNARY 

HOLOCENE: 

HOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
bEAl.H OEPOSITS.,MARINE AND NON-MARINE•••••••••••••••••••••••••••••••••• lllBECH 
LOLLUVIUH ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllCLVM 
EOLIAN DEPOSIJS •• ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllEOL.N 
FILL •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllflll 
MARII\£ DEPOSITS •••• ••• ••• •••••• •••. •• ••• ••• ••••. ••• •••• ••••••••••••• •• lllMRIN 
SEOIMENTS., UNDlFFERENTlATED ••••••••••••••••••••••••••••••••••••••••••• lllSOMN 
SWAMP DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllSWMP 

PLEISTOCENE: 

DELTA DEPOSIT~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112DELT 
ICE-C.ONTAC.f DEPOSITS, lNCLUDINb ESKERS AND KAMES. ••• • ••• •• • • • •• • •• •• •• 112ICC.C 
LAtU~lRINE OEf.'OSITS ••••••••••••••••••••••••••••••••••••••••••••••••••• 112LCSR 
MORAINE DEPOSITS.,EXCEPT GKOUNO MORAINE AND DRUMLINS••••••••••••••••••• 112MORN 
MARINE UEPO~llS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112MRIN 
OUTWASH••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1120TSH 
STRATIFIED UEPOSITS, UNDIFF£RENTIATEO ••••••••••••••••••••••••••••••••• 112SRFO 
Tlll•••••••••••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••• ll2Till 

TERTIAKY 

SEOlMENTS.,UNOlffERfNTlATEO •••••••••••••••••••••••••••••••••••••••••••• 120SOMS 

ME!>OZ.Olt: 

(.RYSTALLINE ROCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 200CR.SL 

C.KETACEOUS 

SI:OlMENTS,UNOlffERENTlATEO •••••••••••••••••••••••••••••••••••••••••••• 210SOMS 

TRIASSIC. 

IGt-.EUUS ROCKS,EXTRUSIVE ••••••••••••••••••••••••••••••••••••••••••••••• 230IGNSE 
IGNEOUS KOCKS,Il"fTRUSlVE ••••••••••••••••••••••••••••••••••••••••••••••• 230IGNSI 
!:i.EulMENTARY RUCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 230SDMR 

UPPeR TRlASSlf: 

EAST BERLIN fURMATIUN ••••••••••••••••••••••••••••••••••••••••••••••••• 231EBRL 
HOLYOKE BASALl•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231HLYK 
HAMPDEN BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231HMPO 
NEW HAVEN fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 231NHVN 
PORTLANO FOf<MATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 231PRlD 

APPENDIX F F-171 



PALEOZOIC 

CRYSTALLINE ROCKSpUNOIFFERE:NllATEO •••••••••••••••••••••••••••••••••••• 300C.RSL 
CKV~TALLINE RuCKS,t.ARBONATF ............................................. 300CRSLN 

PENNSYLVANIAN 

LRYSTAlllNf RO\..t\S ....................................................... 320CRSL 
SEOiMENlARY RGCKS •••••••••••• ~•••••••••••••••••••••••••••••••••••••••• 320SOMR 

MI!>~ISSIPPIAN 

CRYSTALLINE RflCK.S ••• ••• •••• •••• •••. • • ••. ••• ••••. •••. ••• •••• ~ •••••••• •• 330CRSL 
SEDIMENTARY ROCK~••••••••••••••••••••••••••••••••••••••••••••••••••••• 330SOMR 

DEVONIAN 

CRYSTALLINE KUCKS,UNOlFFERENTIATEO •••••••••••••••••••••••••••••••••••• 340CRSL 
l.RY~TALLINE ROLKS,NONCARSVNATt.:: ......................................... 340CRSLN 

SILURIAN 

CRYSTALLlNl:: RUCKS,UNDIFFER.ENllATEO •••••••••••••••••••••••••••••••••••• 350CRSL 
CRYSTALLINt: kOCK~,t.AR60NATE ••••••••••••••••••••••••••••••••••••••••••• 3SOCRSLC 
CRYSTALLINE kCC.KS,NONCARBONATt: •••••••••••••••••••••••••••••••••••••••• 350CRSLN 

URDOVICIAN 

CRYSTALLINE RUCKS,UNDIFfERE:l\lllATEO •••••••••••••••••••••••••••••••••••• 360CRSL 
CRYSTALLINE RUCKS9CARBONATE ••••••••••••••••••••••••••••••••••••••••••• 3bOCRSlC 
tRV~TALLINE ROLKS,NONCARBONATE •••••••••••••••••••••••••••••••••••••••• 360CRSLN 

CAMbRIAN 

CRYSTALLINE RGCKS,UNDlfftkENllAlEO •••••••••••••••••••••••••••••••••••• 370CRSL 
CRYSTALLI~E f<.OCK~tl.ARBUNATE ••••••••••••••••••••••••••••••••••••••••••• 370CRSlC 
CRYSTALLINE ROCK~.NONCARBO~ATE •••••••••••••••••••••••••••••••••••••••• 370CRSLN 

PRtCAMBRlAN 

tKYSTALLINt ROCKS,UNDlfFEREhllAT~ ••••••••••••••••• ~.••••••••••••••••• 400CRSL 
CRYSTALLIN£ KOCKS,CARBONATl •••••••••••••••••••••••••••• ~··•••••••••••• 400CkSLC 
CRYSTALLINE ROCKS,NONCARBONATE:a•••••• ••••••••••••••••••••••••••••••••• At-OOCRSLN 

APPENOlX f F-178 



NEW JERSEY 

CENOZOIC 

CENOZOIC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATERNARY 

QUATERNARY ~Y~llM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOCENE 

HOLOCEN~ ALLUVIUM •••••••••••••••••••••••••••••••••• ~•••••••••••••••••• lllALYM 
HOLOtENE stRI~s ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 

PLEISTOCENE 

bRIDGETON FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAPE MAY fOR'JttATlON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
OEllAlC SAND fACIES ••••••••••••••••••••••••••••••••••••••••••••••••••• 
ESTUARINE t.l.AY fACIE~••••••••••••••••••••••••••••••••••••••••••••••••• 
ES lOARINE SANU fAt I ES ••• • • • ·• • • •. •• •• • ••• • ••. • •• • • ••. • • • • • •• • • • • • •• • • • • 
GlACIAL LAJ<..i: OEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••• 
KAM~ AND kAME lERRACE DEPOSITS •••••••••••••••••••••••••••••••••••••••• 
Gi..ACIAL OE:LTA DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••• 
GLACIAL LAKE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••• 
hOLLY BEACH WATtR-UEARING ZIDNE•••••••••••••••••••••••••••••••••••••••• 
ICE-CONTACT DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••• 
MORAINE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MAKINE SAND FACIES•••••••••••••••••••••••••••••••••••••••••••••••••••• 
OUlWASH.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PENSAVKEN-BRIOGETON FORMATIONS •••••••••••••••••••••••••••••••••••••••• 
PLEISTOCENE SERIES-COHANSEY SAND•••••••••••••••••••••••••••••••••••••• 
PLEISTOCENE SERlE~•••••••••••••••••••••••••••••••••••••••••••••••••••• 
PENSAUKEN t-ORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
TILL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TE:RllARY 

112BRDG 
112CPMY 
112DLTC 
112ESRNC 
112ESRNS 
ll2GC.LK 
ll2GKMK 
ll2GLCD 
ll2GOLK 
112HLBC 
1121CCN 
112MORN 
112MR1N 
1120TSH 
112PKSG 
ll2PLCC 
ll2PLSC 
112PNSK 
ll2Tlll 

TERTIARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

PLIOCENE 

BEACON HILL GRAVEL•••••••••••••••••••••••••••••••••••••••••••••••••••• 121BtHl 
CUHANSEY ~ANO-·K.lRKWOOO FORM.ATION ••• •• ••• • •••••• •. ••• •••. •• .•• •••••• •. •• 121CKKD 
(.OHANSEY SANO••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121CNSY 
PllOLENE-MlOCtNE SERIES ••••••••••••••••••••••••••••••••••••••••••••••• 121PCMC 
PLIOC..ENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 

MlOC.ENc 

KIRKWOOD fO~.MATlON •• ••. •• ••••••• •• • •••••• •• • • •• •• ••• • •••. •. • • •• ••• • • • • 122KRKO 
KIRKWOOD FOt\P1AllON,lOWER SANIJ••••••••••••••••••••••••••••••••••••••••• 122KRKDL 
KlRKwOOu fORMA.flOtt,UPPER SAINO •• • ••• •• •••••• •••• •• ••• ••••••• • •••••• •• •• 122KRKDU 
MlOC.ENt SERiES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MOCN 

APPENDIX f F-179 



OLIGOCENE 

OLIGOCENE SERlE~•••••••••••••••••••••••••••••••••••••••••••••••••••••• l230LGC 

tOCENE 

EO<.ENE SERIE.S~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCN 
MANASQUAN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 124MNSQ 
MANASQUA~-V INtE:NTOw.N FORMAl IONS. •• ••• • •. • ••. •. • • • • • • •. •• • •. • • • • • •• • •. • 124MQVC 
PINEY POINl FORfiilATION ••••••••••••••••••••••••••••••••••••••••••••••••• 124PNPN 
~HARK RIYEK i'1ARl.•••••••••••••••••••••••••••••••••••••••••••••••••••••• l24SKRV 

PALtOC.fNt 

HORNERSlOW~ SANO•••••••••••••••••••••••••••••••••••••••••••••••••••••• 12SHRRS 
PALtOCcNc S~RlES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 
VlNCt::TOwN FORMAllON-HOkNERSlOWN ~AND•••••••••••••••••••••••••••••••••• l25VCHR 
VlN<.;.ENTOwN t-OhMAliON •••••••••••••••••••••••••••••••••••••••••••••••••• 125VNCN 

Mi:SOl.Olt 

MESOZOIC ERATHEM •••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

CRt:TALEOU;;,. 

·eRE TACEOUS SV!.lEP't ••••••• • ••••••• ••. • •. • •• • • • •. • • • ••. • • • • •. • • • • • • • • •• •. 210CRCS 

UPPER CRETACEUUS 

ENGLIShlO~N fORMATION ••••••••••••••••••• ~ ••••••••••••••••••••••••••••• 211EGLS 
fAK.RlNGlON SAND MEMBER OF R~o.RlT AN FORMATION •• •• •• ••. •• ••• • • • •• •• •• •• •• 211FRNG 
McKtHANTVllLl FURMATION ••••••••••••••••••••••••••••••••••••••••••••••• 211MCVL 
MAbOTHY-RAk.lfAl\j FORMAl'lONS •••••••••••••••••••••••••••••••••••••••••••• 211MGRR 
MAGOTH'f fORKA'llON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MGTY 
MOUNT LAUREL SAND••••••••••••••••••••••••••••••••••••••••••••••~•••••• 211MLRL 
MOUNT lAUREl $AhD-Wf:NONAH FORMATION .................................... 211MLRW 
MAGOlh'f-RARl l"Ar'I-POlOMAC. AUUIFER ~YS TE:M ••• •• • •••• •••• •••••• •• •• • ••• •• •• 211MRPA 
~AR~HALLTUWN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 211MRSL 
hAVESlNK fURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 211NVSK 
ClUJ BRIDGE !,ANU MEMbER OF MAGOTHY fOiotMAliON ••••.• • ••• •••••••••••••• •••• 21100BG 
RED bANK SANJ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2llR06K · 
RARITAN FORMAflON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211RRTN 
SAYKEVILLE: SANU ME.MBEk Of KAKITAN FORMATION ••••••••••••••••••••••••••• 211SRVL 
liNTUN SA~U••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211TNTN 
WOOOBURY (lAY-HI:J<CtiANTVILLt FOkMAliON ••••••••••••••••••••••••••••••••• 211W8MV 
WOODBURY CLAY••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211W06R 
Wc~ONAH FORMA rlON. • • •• • ••. • • •• •. ••••. ••• • ••• • •• • • •• •. ••• •• • • • •. • ••. • •• ·211WNNH 

LUWt::K CRETACE:OUS 

POTOMAC GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217PTMC 

TRIASSIC 

TRlA~Slt SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230TRSC 

APPENDIX F f-180 



UPPER TRIASSIC 

BRUNSWICK ShALE OR FORMATION •••••••••••••••••••••••••••••••••••••••••• 
BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOC.KATONb FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
STOCKTON fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 

WATCHUNG 
WATCHUNb 

flOW••••••••••••••••••••••-•••••••••••••••••••••••••••••• 
FLO~••••••••••••••••••••••••••••••••••••••••••••••••••••• 

lSl 
ZND 
3RO WATCHUNG FLOW••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PALEOZOIC. 

Z318RCK 
231BSLT 
23llCKG 
231SCKN 
23101WG 
23102WG 
23l03WG 

PALEOZOIC ERAl.HE:M ••• ••. •••• •••• •••• •• ••• ••••••• • ••• • •••••• •••• •••••••• 300PLZC 
WISSAHICKON GN~IS~•••••••••••••••••••••••••••••••••••••••••••••••••••• 300WSCK 

PENNSYLVANIAN 

MIDDLE PENN~YLVANIAN 

LOWER KlTlAllNY LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••• 324KTTNl 
MIDDLE i\ITlAllf;,.y LIMESTONE •••••••••••••••••••••••••••••••••••••••••••• 324KlTNM 

DEVONIAN 

DEVONIAN SY~TEM ........................................................ 3400VNN 

UPPER DEVONIAN 

SKUNNEMUNK CONb>LCMcRATE ••••••••••••••••••••••••••••••••••••••••••••••• 341SKHK 

MIDDLE DEVONIAN 

BELLVALE SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3448LVL 
CORNWAll ShALE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341tCRNL 
ESOPUS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 344ESPS 
KANOUSE SANUSTOi~E ••• ••. •• ••• •• •• •• •• •. ••. ••. • •• •. •• • • ••• • • •• • •. •• • • .. • • 31t4KNUS 
MARCt.LLUS ShALE:••••••••••••••••••••••••••••••••••••••••••••••••••••••• 31t4MRC.L 
ONONDAGA L.l f'IES"f ONE ••• • • • • • • •. • •. ••. •. • ••• • • • • •. • • • • •. •. •. • • • • • •• • •. • • • 3440NDG 

LOwER DE\IUNIAN 

C.OE:YMANS fORHAflON •••••••••••••••••••••••••••••••••••••••••••••••••••• 347(.MNS 
DEPUE: LIMESTONE MEMSER Of GOrV'MANS FORMATION •••••••••••••••••••••••••• 31t70EPU 
OUTTONVlLLE MEMBER Of RONOOUl fORMATION ••••••••••••••••••••••••••••••• 3470NVL 
FLAT8ROOKVl.Llf Mf:MBER OF NEW SCOTLAND FORMATION ••••••••••••••••••••••• 347FBKV 
KALKBERG LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 347KKBG 
MINISINK LIHE~TONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 347MNSK 
MA!)HlPACON~ r-tEHBt:;R Of kONDOUT FOKKATION. ••• •• •• • • ••. •• • • •. • • •• • • •. •• •• 347MPtG 
MASKENOlHA MtMbE~••••••••••••••••••••••••••••••••••••:•••••••••••••••• 347MSKZ 
NEW SCOTLANU FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 347NSCU 
ORISKANY FuRMATlON. •·• •• •• ••••••• •• •. •. • • • •• • • • •. • •••••• •. •. • • ••••• • •. • 34 70RSK 
PORT EWEN ShAL~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 347PREN 
PElERS VALLEY MtMStk OF COEYMANS FORMATION ............................. 347PRVL 
RONDOUT FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 347RNOT 
RAVf:NA MEMBER Of- COt:VMANS LIMESTONE ••••••••••••••••••••••••••••••••••• 347RVEN 
SHAWNtE l~LANO MEMbER Of COEYMANS fORMATION ............................ 347SILD 
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~lORMVILLE MEMBt.R OF COE·:YMANS FORMATION. ••• • ••• • ••• • •••••• •••• ••• ••. •• 347SMVL 
THACKEk MEMBER Of MANLlUS LIMESlONt ••••••••••••••••••••••••••••••••••• 347TCKR 
WttllEPORT DOLO,_,IlE MEH8ER OF RANOOUT FORMATION •••••••••••••••••••••••• 347WTPR 

5.1LUR1AN 

GREEN PONO C.ONGLOHERATE •••••••••••••••••••• .- •••••••••••••••••••••••••• 350GRPO 
hl\:iH FALL:> FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 350HGFL 
SILURIAN ~'ISTt:M ................................... ~··•••••••••••••••••• 350SLRM 

UPPER SlLURlAN 

80SSARDVILLE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 35180Vl 
CLOVE BROOK HEMbE:.R Of Ut:C.Kl:R fOkMATlON •••••••••••••••••••••••••••••••• 351CV6K 
OEC.t\ER fORMAliCN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3510CKR 
L0N(:,W000 St1ALt: ••••••••••••••••••• a. ••••••••• .; •••••••••••••••••••••••••• 351LNGO 
POXONO ISLAND fOkMATION ••••••••••••••••••••••••••••••••••••••••••••••• 351PXID 
WALLPACK. CENlER Mff!IIBER OF Uf:.C."'tK FORMATION •••••••••••••••••••••••••••• 351WPKC 

MIDDLE: ~ILURlAN 

!>HAWANGUNK. fOkMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 354SNGK 

URUUVlClAN 

t\llTAllNNY lJMt:~lONE •••••••••••••••••••••••••••••••••••••••••••••••••• 360KTTN 
ORuOVILIAN S 'YSlEM •• •••• ••• •• ••• ••• • •• ••• ••••• •••••••• •••••••• ••••••••• 36000VC 

UPPl::R UKOOV IClAN • 

BUStiK ILL ME: MbER OF MARliNS BURG St1Al E ••• • ••••• ••. •. •. • •. • •••••• • ••••• •. 361BSKL 
MARllNSbURG ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 361MR8G 
PtN AR&YL ME:M8ER Of MARllN!)BURb SHALE••••••••••••••••••••••••••••••••• 361PAGL 
KA~Sf:YUURG 11l:MHER Of MARTlNSSURG _SHALE •••••••••••••••••••••••••••••••• 361RM8G 

MlUOLt ORUO~ICIAN 

JAtKSONBURt> llM[SlONE ••••••••••••••••••••••••••••••••••••••••••••••••• 364JKBG 

LOWER ORDOVICIAN 

EPLER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367EPLR 
UPPER KlTlAllNY llMl:.STONt ••••••••••••••••••••••••••••••••••••••••••••• 367KTlNU 
RILKENBACH UOLOMIT~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 367RCKS 

CAMbRIAN 

CAMbRIAN SYSlE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 

UPPER l.AMBRIAN 

ALlENTOwN l>OLGI'I:lTt: •••••••••••••••••••••••••••••••••••••••••••••••••••• 371ALNN 

MIDDLE CAMbRIAN 

LElTriS~ILLE f-ORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 374LSVL 
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LOWER CAMBRIAN 

hARD'YSTON "UART'Z ITE • •• • •• •• • • • •. •• • • •. • •• • •. • •• • • • • • •. • • • • ••• • • • ••• • • • 3 77HRDS 

PRECAMBRIAN 

6ALTIMOR~ bNElSS.••••••••••••••••••••••••••••••••••••••••••••••••••••• 4008LMR 
.FRANKLIN liMESTONE. •••• •••••••• ••• • •• ••• •••. •••• • •• ••••·••••••••••••••• 400fRkl 
PREt.AM6RIAN EkAlHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 
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NEW MEXICO 

UNKNOWN 

l:::XlRUSIVE RUCKS••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOEXRV 
IkCARNA(.l UN G~ANlTE •• • • ••. • • • •• • •• •. •. • •. • • • • ••• • •. • • • •• • •. •. • •. • • •. • • • OOOitRC 
INTRUSIVE ROCkS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOIRSV 

CENOlOl(. 

LAS FEVERAS fUkMATION ••••••••••••••••••••••••••••••••••••••••••••••••• lOOLFVP 

~UAltRNARY 

ALLUVIUMtBUlSON OEPOSllS ANO OTHER SURFACE DEPOSITS ••••••••••••••••••• 110AVM8 
BOLSON FILL•••~••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll08LSN 
CHILO PHONOLIT~S ••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••• llOCHtO 
CLAYTON BA~ALTS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOCLTN 
CANJIL~N llLL••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOCNJL 
CANONES ANDESITE •••••••••••••••••••••••••••••••••••••••••••••••••••••• llOCNNS 
GATUNA FOR~ATIONe••••••••••••••••••••••••••••••••••••••••••••••••••••• llOGTUN 
JOKNAOAN SE:.Rlt:~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOJRND 
LOOA10 BASALTIC LAVAS••••••••••••••••••••••••••••••••••••••••••••••••• llOlOBT 
PtOIMENlt lERRAC.E.I\ND OlHl:::k DEPOSITS OF bf<.AVEL,SANDtAND CALICHE. • •• •• •• llOOPlUO 
PALOMA~AN SERIES•••••••••••••••••••••••••••••••••••••••••••••••·~··••• llOPLHS 
PEUIMENl,TERRACE,ANO uTHEK DEPOSITS Of bkAVEL,SAND AND CAllCHt= •••••••• llOPlOD 
REu MOUNTAl~ UACITES •••••••••••••••••••••••••••••••••••••••••••••••••• llOROMN 
SANTA CLARA PUMl~E b~D•••••••••••••••••••••••••••••••••••••••••••••••• llOSCLR 
SLAGLE TRAt.HYlE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOSLGL 
TuRKeY MOUNTAIN ANOtSlTE •••••••••••••••••••••••••••••••••••••••••••••• llOTRKM 
TUERTO GRA~EL Of SANTA FE bROUP••••••••••••••••••••••••••••••••••••••• llOTURT 
UNIVERSITY 6ED~••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOUVRS 
VALLECITO bASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••• llOVLtT 

HOLOC.E:Nt: 

tAPULIN bASAlTS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllCPLN 
CARRllulO LA" A fLOW. ••. •• • • • ••. • •• • • • ••• • •• • • •• • • •• • • ••• •. ••. •. • • • •• • • lllCR ZZ 
GAMERCO fORMAlluN ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllGMRC 
LlllLE BLACK P~AK BASALT FLOW••••••••••••••••••••••••••••••••••••••••• llllBKP 
MC. C.ARTYS bASALT FLOW••••••••••••••••••••••••••••••••••••••••••••••••• lllMCCR 
Mt~CALERO ~AND~••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllMCLR 
NAt\AlSllO 1-0RMAliON ••••••••••••••••••••••••••••••••••••••• ~ ••••••••••• lllNKBT 
l.UNl CANYON 6ASAL1 FLOW••••••••••••••••••••••••••••••••••••••••••••••• lllZNCN 

PLE I STllCENE 

ANCHA fORMAllON,UPPfR PART Of SANTA Ft GROUP•••••••••••••••••••••••••• 112ANCH 
bANDELIER RHYCLllE lUFF Of TEWA GROUP••••••••••••••••••••••••••••••••• 1128DLR 
bROKEN BAC.t'- bA!:»All fLOW ••. • ••••• ••. •. • ••• •• •. •• •• •• •. ••• •• •• ••. • • • •• • • 112BKBK 
bAlTLEShlP RO~~ FLOW•••••••••••••••••-••••••••••••••••••••••••••••••••• 112BLSP 
BLUE WAlER fiASALT ~LOW•••••••••••••••••••••••••••••••••••••••••••••••• ll2BLTR 
BANCO BONITO FLOWS •• •••••••••••••••••••••••••••••••••••••••••••••••••• ·1128NC8 
CLOVIS SEU~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112CLVS 
tERRO RUBIO QUAklZ l~ITE Of TEWA GKOUP•••••••••••••••••••••~••••••••• 112CRR8 
CERRO TOLEDO RHYOLITE Of l~WA GROUP••••••••••••••••••••••••••••••••••• 112CTLO 
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CUERBIO BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112CUR8 
El C.AJt:.l'E FLOW •• ••• ••• • •• ••. •• •• •• ••• •••. •••. •• •• •• • ••• •••. •• •• ••• •••• 112ELCJ 
GUAJE MEMBER Of BANDELIER TUFF OF. TEWA GROUP•••••••••••••••••••••••••• 112GUJE 
LAGuNA BASALT fLOW•••••••••••••••••••••••••••••••••••••••••••••••••••• ll2LGUN 
OTOWI MEMBER OF BANDELIER TUFF OF TEWO GROUP•••••••••••••••••••••••••• ll20TOW 
PALOMAS GRAVEL•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLMS 
SAND CANl'ON FORHAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 112SNOC 
SAN JON fOR,.,..Al'lON.a••••••••••••••••••••••••••••••••••••••••••••••••••• 112SNJN 
SANTA FE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112SNTF 
SANTA FE GROUP,UPPER PAkl••••••••••••••••••••••••••••••••••••••••••••• 112SNTFU 
SUWANEE BASALT FLOW••••••••••••••••••••••••••••••••••••••••••••••••••• 112SUWN 
T~WA GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TEWA 
TStHREtiE MEMBER OF BANDELIER lUFf OF lEWA GROUP •• •• •••••••••• ••. •• • • •• 112TSRG 
VALLES RhYOLITE Of TEWA GROUP••••••••••••••••••••••••••••••••••••••••• 112VLLS 
WHEATLAND FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• llZWLNO 

TERTIARY 

ALBUQUERQUt . MARL.••••••••••••••••••••••••••••••••••••••••••••••••••••• l20A8QQ 
AMALIA FOR.MAliON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 120AMLI 
ARRIBAN StRIES•••••••••••••••••••••••••••••••••••••••••••••••••••••••• l20ARSN 
CABALLO BlANCO RHYOLITl:: TUff•••••••••••••••••••••••••••••••••••••••••• lZOCBBC. 
CIENEGUILLA LIMBURGITE •••••••••••••••••••••••••••••••••••••••••••••••• 120CGL6 
C.ONGLOMERATE OF TERTIARY AGE•••••••••••••••••••••••••••••••••••••••••• 120CGLM 
CONEJOS QUART l LAl' l Tt: & POTOSI VOLCANIC ~l::RIES ). •. •• • • • •• • • • •• • •• •• •• • • lZOCNJS 
COONEY UUARlZ LATITE •••••••••••••••••••••••••••••••••••••••••••••••••• 120CONY 
CRANKTOWN SANDSTONE••••••••••••••••••••••••••••••••••••••••••••••••••• 120CRNI<. 
LARSON tONbLOM~RATE ••••••••••••••••••••••••••••••••••••••••••••••••••• lZOCRSN 
CARSON CO~G LOM ERA TE , UP P E.R PART •••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • l20CR ~NlJ 
DEADWOOD GuLCH f\HYOLlTE TUFF•••••••••••••••••••••••••••••••••••••••••• 120DDGC 
OEZA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120DEZA 
DOG GULCH fORMAl' ION. •• •••••••••• •• ••• •• •• •• •• • •••••••••••••• • ••••••••• 120DGGC 
OAllL FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1200Tll 
OATIL FORMATIONCLATITE 8RECCIAS,FLOW-8ANDED LATITE,ANOESITE,RHYOlllE). 12bOTILB 
DATIL FORMAliON(tLASllC RUCKS Of VOLCANIC FRAGMENTS)•••••••••••••••••• 120DT1LC 
DATIL FORMATION I BOULDER BEOS AND C.OARSE CLASTIC. ROCKS,MOSTLY VOLCANIC) 120DTILD 
UATIL FORMATION(PUMICEOUS TUFF AND BRECClA) ••••• ~••••••••••••••••••••• l200TILP 
OATIL FOkMAllONCWELOED AND CRYSTAL RHYOLITE lUff~,FLOWS AND BRECCIAS). 1200TILW 
EL RITO FORMAT.lOI\f ••••••••••••••••••••••••••••••••••••••••••••••••••••• 120ELRT 
ESPINOSA VOLCA~lCS •••••••••••••••••••••••••••••••••••••••••••••••••••• l20ESPS 
FANNEY RHYOLITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120FNNY 
HOUSlON ANDLSIT~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 120HS1N 
LUFKIN RtiYOlllt: ••••••••••••••••••••••••••••••••••••••••••••••••••••••• l20LFKN 
LOBO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120LOBO 
LAliR PEAK LAT!TE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 120LRPK 
LAST CHANCE ANDESITe •••••••••••••••••••••••••••••••••••••••••••••••••• 120LSCC 
LOVE RANCH fORMATION Of KOTTLOWSKI AND OTHERS••••••••••••••••••••••••• l20LYRC 
MAYA CONGLOMERATE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 120MAYA 
MlMtiRES PEAK f"OkMAllON •••••••••••••••••••••••••••••••••••••••••••••••• lZOMBPK 
MA\:.ttO PYROXENE ANOESITI:s •••••••••••••••••••••••••••••••••••••••••••••• 120HCHO 
MCRAE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 120MCRE 
MOGOLLON ANuESltl::: ••••••••••••••••••••••••••••••••••••••••••••••••••••• 120MGLN 
MlNtRAL CRt::E:K ANDESITE •••••••••••••••••••••••••••••••••••••••••••••••• l20MLCK 
MANGA~ QUARlZtlE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 120MNGS 
MONUMENT ANOESITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• lZO~MN 
PAC.Ifl(, QUAR.Tl. lAl' lTE ••••••••••••••••••••••••••••••••••••••••••••••••• lZOPCf-C 
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POLLACK QUARTZ LAllTE ••••••••••••••••••••••••••••••••••••••••••••••••• 120PLCK 
POTOSI vOLCANIC SERIES•••••••••••••••••••••••••••••••••••••••••••••••• 120POTS 
PUYE CONGLOMERAT'E,UPPEk PAkT Of SANTA FE GROUP. • •••• • • • •. • • • • • •. :.. • • • • 120PUYE 
RIO GRANUE GRAVELS••••••••••••••••••••••••••{#••••••••••••••••••••••••• lZORGRO 
RAl.ORBA(.K FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• l20RZBK 
SIERRA BLANCA VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••• lZOSSLC 
SUbAKLUHP TUFFS••••••••••••••••••••••••••••••••••••••••••••••••••~•••• lZOSGMP 
SELDfN 8ASALJ TUNGUE •••••••••••••••••••••••••••••••••••••••••••••••••• 120SLDN 
WIMSATl't/lllE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• lZOWMVL 
WHll~WATtR CR~EK RHYOLITE ••••••••••••••••••••••••••••••••••••••••••••• lZOWRCK 

PL lOtE:Nt 

BR10GE TIMBER GRAVEL••••••••••••••••••••••••••••:.••••••••••••••••••••• lZlSGTB 
(.HUSKA SJ.\NDSl' llNE: • • •. ••. •• • •• •• •• •• •• • •••. •• •. •• •• ••• • ••• • ••••. • ••. •• •• 121CHSK 
COROITO MEMBER Uf- LOS PINOS FORMATION ••••••••••••••••••••••••••••••••• 121CROT 
CISNEROS BASALT••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121CSRS 
OORAOO bASAl.l ........................................................... 12lOORO 
EAGLE NEST ~OKf .. AllON ••• •••• • •• • •••• •• •••••••. ••• •••. •••• •• ••• ••••• •• •• l21EGlN 
GILA CONGLOMtkATE tGkUUP) ••••••••••••••••••••••••••••••••••••••••••••• 121GILA 
~ARllA bP.SAll tJ:F LAS PINAS FORMATION ••••••••••• ~ •••••••••••••••• ., ••••• l21JRIT 
LOS PINOS GRAVEL f1EMBEk OF t11NSOALE FORMATION ••• • ••••••••• ••• • •••• •• •• lZlLSPS 
MIMBRES CONGLOMERAlE ....................... , •••••••••••••••••••••••••••• 121MMBR 
ObALLALA FOkMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• l210GlL 
PLACllA MARL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCT 
PUYE. CUNGl.Of'\tRATt.,FANGLOMI:RAl'E Mt:MBI:R ••• •••••••• •••••••••••• •••••••••• 121PUYEF 
Sl~RRA NE~RA bASAlT••••••••••••••••••••••••••••••••••••••••••••••••••• lZlSRNG 
lSC.t1lCOMA fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• lZlTCCM 
TOlAVl LENTIL UF PUY~ CONGLOMERATE ••••••••••••••••••••••••••••••••• ~ •• 121TOTV 
TE:!>U(.JUE fOk.HATlON,UNDlffi:.:Rt:NllATE:O UNll••••••••••••••••••••••••••••••• lZlTSUQ 

MIUC.t:NE 

ABll.lUhJ Tuf.-,, LOWER PART Of SANl A FE GROUP •••• ••. •••• ••• • •• •• •• • ••• •• •• 122A6QU 
6tlL lOP fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 1228LTP 
biShOPS LUO{.,E: Mt-:MbEk OF TE$U"UE fORMA liON ••• • ••. • ••. • • • ••• • •• • • • • • •• •• 1228PLG 
CHAMA CLAYS••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122CHAM 
ChAMISA MESA MEMBER OF SANTA FE FO~MAliON ••••••••••••••••••••••••••••• 122CMSM 
hELL~ ME~A ~EMrltR OF OATil fORMATION •••••••••••••••••••••••••••••••••• lZZHLSM 
KNEEliNG. NU~\1 RhYOliTE TUFF •• •• •• •• ••• •••. •••. •••. •• •• •• ••••••• ••• ••• •• lZZKLGN 
lULKY biLL fURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 122ltK8 
LA jARA PEAK l'iiEMblR OF UAliL fOKMATlONe••••••••••••••••••••••••••••• •• 122LJPK 
PlC.URl~ lUff•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122PtRS 
POPOTOSA fURHI..fiON • • ••. •• •••••• • •• ••• ••• • ••• • • • •. •• •• ••• •• • •••• • •. • • • • 122PPTS 
RIJITO LON~LOMERATf ••••••••••••••••••••••••••••••••••••••••••••••••••• 122RTTO 
RUblU P~AK fORMATlUNe••••••••••••••••••••••••••••••••••••••••••••••••• 122RU80 
~ANTA FE GROUP,LO\'IE:R PART··•••••••••••••••••••••••••••••••••••••••••••• 122SNTFl 
SPtARS MEMblK UF OATIL fOKMATlON •••••••••••••••••••••••••••••••••••••• 122SPRS 
THUkMAN fOKMAllGN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 122TRMN 
U\IAS BASALT ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122UVAS 

UllbOCENE 

BLANCO bASIN fURMAllON •••••••••••••••••••••••••••••••••••••••••••••••• 1238LC8 
bAllSltU fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• l23GLST 
PALM PAKK f-OkMATlON •••••••••••••••••••••• ~ •••••••••••• ~ ••••••••••••••• 123PHPK 
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SOLEDAD RHYOLITE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 123SLDO 

EOCENE 

ALMAGRE 6EOS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124ALMG 
ANIMAS fORMATION ....................................................... 121f.ANMS 
BACA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1246ACA 
C.UB MOUNTAIN FOkMATION •••••••••••••••••••••••••••••••••••••••••••••••• 124C8MN 
CHACO MARL•••••••••••••••••••••••••~•••••••••••••••••••••••••••••••••• 124CHCO 
CANYON lARbO SANDSTON~ •••••••••••••••••••••••••••••••••••••••••••••••• 124CLRG 
CUEVA RriYOLlTE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll4CUEV 
HOOTEN SAl~D~TONE ••• • ••. ••. • • •• • • ••. •. •. • •• ••. •• •. •• • • ••. •• •••• • •••••• • 124HUTN 
LLAVES MEME:H:R CF SAN JOSE FORMATION •• ••• ••• •• •••. ••••••••• •• •• ••••• • •• 124LLVS 
LARGO FAC.lES •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124LRGO 
OREJON ANOESllE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1240RJN 
PINYON MESA bRtJUP ••••••••••••••••••••••••••••••••••••••••••••••••••••• 124PNMS 
POI!)ON CANYON FORMAliON ••••••••••••••••••••••••••••••••••••••••••••••• l24PSNC 
REGINA MEHUER OF SAN JOSE fORMATION ••••••••••••••••••••••••••••••••••• l24RGIN 
SAN JOSE FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• l24SNJS 
TAPIClTOS ,.EMBi::k OF SAN JOSL: FORMATION ••••••••• ~ •••••••••••••••••••••• 124TPCS 
lORREJON FORMAtiON •••••••••••••••••••••••••••••••••• -•••••••••••••••• l24TRJN 
WASATCh fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• l24WSTC 
YEbUA CANYON FAC.ltS ••••••••••••••••••••••••••••••••••••••••••••••••••• 124YGCN 
ZIA MARL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124ZIA 

PALE:OCtNE 

NACIMIENTO t~RMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 125NCMN 
NACIMIENTO fORMATION, SANDY SHAlf FACIES •••••••••••••••••••••••••••••• 125NCMNS 
PUERCO ~ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PURC 
kA lON FORMA liON. ••. • •• • •• •. ••• •. •• • • • •• • • •• • • •• •. •• • • •• •• • •• • • •. • • •• • • 125R10N 

MESOZOIC. 

REVUELTO SHALE:•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 200RVLT 

CRETACEOUS 

C.RElACE.OLtS SY!)lf:M ••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 
GALLINAS !)HALE:. •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 210GLNS 
MANC.OS St1Alt:,LOWER PARTtAND DAKOTA SANDSlONE,UNDIVIOEO •••••••••••••••• 210MCOK 
MANCOS SHALl::•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 210MNCS 
MORA SAI'IOS'TONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 210MORA 
PYRAMID SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 210PRMO 
SANASTEE SANDS lONE MEMBER Of MANCOS SttALE•••••••. ••••••••• •••• •••• •• •• 210SNST 
TAClTO SANOSTONE LENTIL Of MANCOS SHALE.••••••••••••••••••••••••••••••• 210TCTO 
TRE:-S Ht:RMANOS SANOSlONE MEMBER OF MANtUS SHALE. •• •• • •••• •• •• ••. •• • •• • • 210TRHM 

UPPER tRETALEOUS 

ALllSCW ME.Mbt:k OF MENEFEE: FORMATION Of MESAVERDE GROUP. •••••• •••• ••• •• 211ALSN 
ARCHULETA ShALf;. •••. •• • ••••• ••. •••. • • ••• ••• •• •••••••••·•••••••••••. •• •• 211ARC.L 
AlAR~UE HEKBER OF KESAVtROE FORMATION ••••••••••••••••••••••••••••••••• 211ATRQ 
bEECHAlUDA TONGUE OF LLlFF HOUSt SANDSTONE•••••••••••••••••••••••••••• 211BCTD 
BELL MOUNTAIN SANOSlONE MEM6ER OF MIGUEL FORMATION •••••••••••••••••••• 211BLMN 
bARTLETT BARREN ME;MBER Of CRE~ASSE CANYON FORMATION. •••••• • •. •• • •• •• •• 2118RL6 
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CANO MEMBER Of ME:SAVEROf FORMATION •••••••••••••••••••••••••••••••••••• ZllCANO 
Ct-tAC.RA SANDSTONt: MEMBER Of MESAVERDE FORMATION ••• •• •• ••. ••• •• •. ••• •• •• ZllCHCR 
CtiOllA CANYON 10N7UE OF Cliff HOUSE SANDSTONE ••.•• •••• ••••• •• •• •••••• •• 211CLCN 
CLIFF HOUSE SANDSTONE( lNCLUOES LA VENTANA TONGUES _IN NW SANDOVAL CO) •• 211CLFH 
CULORAOO St1ALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CLROH 
COLORADO fOKMAllON,SHALE MEMBER••••••••••••••••••••••••••••••••••••••• 211CLRON 
COLORADO FORMA liON, ~ANOSTONE:: MEMBER ••• • • • •• ••••• • •• • .• •• • • •••• • • • • • ••• • 211C.LRDS 
CLEARY COAL MtMDER•••••••••••••••••••••••••••••••••••••••••••••••••••• 211CLRYC 
CARLILE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CRll 
O-cROSS TONGUt OF MANCOS SHALE OF MESAVERDE GROUP••••••••••••••••••••• 2110CRS 
DA~OlA SANUSTUNE OR FORMATION••••••••••••••••••••••••••••••••••••••••• ZllOKOT 
DILCO COAL HEP'IBER OF CREVAS~E CANYON FOKMATION Of MESAVERDE GROUP ••••• 2110LCOC 
UALTUN ~ANU!>lONt flitEMBER OF LRAVASSE CANYON fORMATION Of MESAVERDE bP •• ZllOtTN 
f-ORT HAYS liMESTONE HtMtU:R Of Nl08RARA FORMATION. •••••••••••••• ••• •• •• 211FRHS 
FRUITLAND F~ATlON••••••••••••••••••••••••••••••••••••••••••••••••••• 211FRLD 
FARMINGTON 5ANOSTONF MEP16ER OF KIRTLAND SHALE••••••••••••••••••••••••• 211FRMG 
fORT SlANTOf'l ShALE••••••••••••••••ti!••••••••••••••••••••••••••••••••••• 211FRSN 
GI8SON C.OAL Ml:MbER OF CRfVASSE CANYON fOKHATION OF ME.SAVERDE GROUP •••• 211G8SNC 
G.ALLEbO SANOSlONE MEMBER Of GALLlP SANO~TCWE •••• ••••• ••••••••••••••• •• 2llGLLG 
GALLUP SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• ZllGLLP 
bREENHURN AND GRANt:ROS f-OIU4All0NS •• •• ••• ••• • ••• • •••••••••• •••••••••• •• 211GRRG 
GKANEROS SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211GRRS 
t1ANOVEK GRANOlJIOKITE PtlK~HYR.Y ••••••••••••••••••••••••••••••••••••••••• 211HNVR 
HOSTA TONt:IUE: OF POINT LOOKOUT ~AN>S10Nt OF HESAVEkOE GROUP ••• •••••• • •• 211HOST 
f10t{~EHEAO 10Nf.UE OF PIKE:,MANCOS SHALE••••••••••••••••••••••••••••••••• ZllHRSD 
JuAN lOPEZ SAND STONE MEMBER Of CARLILE SHALE ••••• •• •• •• •••••••••• • •••• 211Jl PZ 
KJ:RILAND ShALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2lli<.RLD 
~lkllAND S~ALE,LUWtR SHALE HEKBfk •• ~•••••••••••••••••••••••••••••••••• 211KRLDL 
KIRTLAND S~ALE,UPPER SHALE MEMBER•••••••••~~•••••••••••••••••••••••••• 211KRLOU 
LA JARA SHALt•e••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211LAJR 
LA C.RUl ~EAK fOkMAliON •••••••••••••••••••••••••••••••••••••••••••••••• 2lllC.ZP 
LA VENT ANA lONl~UE OF C.L IFF MOUSE SANDSTONE •• • ••. • ••. • •• • • • ••••. •••. • •• 21llVNN 
L~WlS ShAL~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211LWIS 
MC UERMull hfMOE:k. Of ANIMA~ FORMATION ••••••••••••••••••••••••••••••••• 211MCDM 
MENEFEE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MENF 
MIGUEL FORHATlON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MGUL 
MULAlTU TONGUt•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211ML1T 
MADRID fOR~~TlON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MORO 
MESAVERDE bkOUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MVRO 
NlUbRARA FOk.MA liON. • ••. • •. • ••• • • ••. • •. •. • •• • • •••. •• •. •• • •• • •. • • • • • • • • • 211N6RR 
NORTH t10GBA(.K TONGUE Of POINT LOOKOUl SANDSTONE••••••••••••••••••••••• 211NH6K 
OJO ALAMO SAAOSlONf: •••• ••••••••. ••• • • ••• ••••·•••••••• •••••• •••••••• •• •• ZllOJAM 
CREVASSE CANYON fORMAliON ••••••••••••••••••••••••••••••••••••••••••••• 2110RVC 
PlCTURE:U CLlff-S SANOSTOhE ••••••••••••••••••••••••••••••••••••••••••••• 211PCCF 
PIERRE SHALt•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211PIRR 
PLACeR MOUNlAl:f'.j bROUP•••••••••••••••••••••••••••••••••••••••··~·•••••• 211PlC.M 
POINT LOOKOUl SAND~ TONE. • •••• • •.• •• • •• • ••• •• • • •• • • ••• •. •. •• •. •• •••• • • •• 211PNLK 
PUtilA DE LA ME!,A SANDS TONE MEMBtR Of MtSAVERDE FORMA 1 ION. • • • •• • • • •. • •. ZllPNMS 
PINA VlTITOS SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••• 211PNVS 
PKlfTA ~A~U~TONE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 211PR1T 
PYRAMlO CONt;LOMERAT!: ••. •. •. •. •. • •• •• • ••• • ••. • •• •. •• • • • • • • •. • • • • • • • • • • • 2llPRMO 
PE!>CAOO TUNGUl UF MANtOS SHALE•••••••••••••••••••••••••••••••••••••••• 211PSCD 
~AIL CANYON ~ANO~TONE MEM&ER OF VEKHE~O fORMATION ••••••••••••••••••••• 211RLCN 
SATAN TONGUE: Of MANCOS SHALE•••••••••••••••••••••••••••••••••••••••••• ZllSATN 
~MO~Y HILL MARL ME~~ER•••••••••••••••••••••••••••••••••••••••••••••••• 211SMKH 
!)ANlA RITA bKANOOlORlTE PO!<.PhYt<Y •••••••••••••••••••••••••••••••••••••• 2llSN1R 

APPENDIX f f-188 
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SARTEN SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211SRTN 
TOHACHl fORMAl'! ON •• • •• • ••. • • •. • •.•• • ••••• • •. • • • • • • •• • • ••. • • • • • • • • • • •. • • 211 THTC 
TWOWELLS SANDSTONE LENTIL OF PIKE Of DAKOTA SANDSTONE ••••••••••••••• •• 211TLLS 
UTE CANYON lONGUE. Of CLIFF HOUSE SANDSTONE•••••••••••••••••••••••••••• 211UTCN 
VIRDEN FORM~TION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211VRON 
VER.MEJO FORMATION AND TkiNIOAO SANOSTONE 1 UNOIVlOEO •••••••••••••••••••• 211VRMJ 
WHIM Hill BRECCIA••••••••••••••••••••••••••••••••••••••••••••••••••••• 211WMHL 

LOWER CRETALEOUS 

BROKEN JUG LIMESTONE OF BISBE-E GROUP•••••••••••••••••••••••••••••••••• 217BKJG 
CORbETT SANDSl"ONE OF BISSEE GROUP••••••••••••••••••••••••••••••••••••• 217CRBT 
LOWER CRETACE:OUS ROC.KS 1 UNOIVIOEO •••••••••••••••••••••••••••••••••••••• 217CRCSL 
HIDALGO VOLCANICS OF BISBEE GROUP••••••••••••••••••••••••••••••••••••• 217HOLG 
HlOAL(,O VOLCANICS, SEDIMENTARY MEMBER,OF BISBEE GROUP•••••••••••••• •••• 217HOLGS 
HtLL TO FINISH FORMATION •••••••••••••••••••••••••••••••••••••••••••••• 211HLFS 
HOWELLS RlOt;t:. FORMATION OF BISBEE GROUP••••••••••••••••••••••••••••••• 211HROG 
HOWELL~ RIDL.E FORMATION.TOP liMESTONE MEMBER•••••••••••••••••••••••••• 217HRDGL 
hOWELLS RIOl"Jif FORMATION,VOLCANlC MEMBER ••••••••• •••••••••• ••••••• ••• •• Zl7HROGV 
MO"AOO FORMAl ION OF ZELLER ••••• • •• •• • •. • ••• •. ••. • ••• · •• •• •. •. • • •. • •• • •• Z 17MOJD 
PAJARITO SHALE MEMBER OF DAKOTA SANDSTONE••••••••••••••••••••••••••••• 217PJRT 
PLAYAS PEAK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 217PlPK 
PURGATOIRE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 217PRGR 
PUERTOCI10 FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 217PRTC 
RlNGBONI:: ~hALE OF 6l!i8EE b:kOUP•••••••••••••••••••••••••••••••••••••••• 217RNGS 
RINGBONE SHALE,\IOLCANIC MEMBERS,OF SlSbi:E GROUP••••••••••••••••••••••• 211RNGSV 
SKUNK RANCH CONGLOMERATE Of- BISBEE GROUP•••••••••••••••••••••••••••••• 217SKKR 
SKUNK RANl.t1 CONGLOME.:RATE,vOLC.ANIC ME:MBER •••••••••••••••••••••••••••••• 217SKKRV 
SUPRARE:Ef LlME:STONE MEMBER OF lJ-SAR fORMATIONe•••••••••••••••••••••••• 217SPRF 
U-BAR FURHAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217USAR 

COMANCHE: AN 

6lSBEE GROU~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Zl881S8 
BE:ARTOOlli "UAkTl.lTt:. •• • •• ••• •• •. •• •• • • • • • • •• • •• • • •• • • • •. • • ••• • ••• •. • • • 218BRTT 
DUCK CREEK fURMATION •••••••••••••••••••••••••••••••••••••••••••••••••• Zl80KCK 
KIAWA MUUNTAIN FORMATION •••••••••••••••••••••••••••••••••••••••••••••• 218KIAW 
KIAHICnl FORHATION •••••••••••••••• -. ••••••••••••••••••••••••• ~ ••••••••• 218KMCH 
MESA RICA SANOSTONt ••••••••••••••••••••••••••••••••••••••••••••••••••• Zl8MSRC 
lUC.UMCARl ~HALE:••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2181CHC 

C.OAHUllAN 

GARRETT CONGlCM~RATE •••••••••••••••••••••••••••••••••••••••••••••••••• 219GRRT 

JURASSIC. 

AMARILLO SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 220AMRL 
GLEN CANYON bROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 220GLNC 
"UKASSIC•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSC 
NAVAJO SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• ZZONVJO 

UPPER JURASSU .. 

AGUA ZARC.A SANDSTONE MEMbER QF SIE~RA NACIEMIENTO ••••••••••••••••••••• 221AGZC 
BlUfF SANOS lONE OF MORRISON FOtU4A-flON • •• • • • • • ••. • •• • • • • • • • • • • • •. • • •. • • 22 18LFF 

APPENDIX F F~l89 



BELL RANC.11 FORMATION Of SAN RAFAEL GROUP•••••••••••••••••••••••••••••• 
BRUSHY tiA~1N SliALE HEHBER Of MORRISON fORMATION. • ••• •••••• •••••••••. •• 
CHA~UAQUA ShAL~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CttAVE:Z MEMbER or: .MOkRISON fORHATlON. • •• •• •• •••• • • ••. • ••. •• ••• • •• •• •• •• 
CARMEL fORMATluN tJf SAN RAFAt:L GROUP•••••••••••••••••••••••••••••••••• 
COW ~SPRl~(;~ - ~A~O~T~NE Of MORRlS~N fOKMATION ••••• ~··••••••••••••••••••• 
ENTR~DA SANOSTONE,uP'PER SANOY MEMBERtOf SAN RAFAEL GRWP•••••••••••••• 
MORRISON FUN.MAllUN •• ••• •••••••• •••. •• ••• ••••• •••. •••-•••••• ••••••••••-•• 
PRl::.:WlTT SANO~lONt: MI::MBI:k OF MORtotlSON FORMATION ••• •••••••••••••••• ••• •• 
RECAPTURE SUALf: MEMBER OF MORRISCh fORHAllONe••••••••••••••••••••••••• 
SALT WASH S"'NO::ilONt MEMBER Cf MORRISON fORMATION •••••••••••••••••••••• 
SUMMfRVlLLI: fOkMATlON Of SAN RAfAEL GROUP••••••••••••••••••••••••••••• 
SAN RAfAEL ~ROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~AN RAfAEL GROUP,LOWER PART••••••••••••••••••••••••••••••••••••••••••• 
TOD1L10 L.lMtSTUNE. Of MORRISON FUI<MATION OF SAN KAFAEL GROUP. ••• ••• •••• 
l "HUK.EAU fOR HA liON ••• •• ••••• • •• •••• • ••••••••• • • ••• • • • •. • • ••••• • •. • • • • • • 
WnllE SANDSTONE MEMBER OF MOkRl~~ - fORMATION •••••••••••••••••••••••••• 
WANAKAH FURMATlDNe•••••••••••••••••••••••••••••••••••••••••••••••••••• 
WE~TwAlER CANYON SANO~TONt: MtMBt:R OF MORRISON FORMATION ••••••••••••••• 
LUNl SttA.LE ....... •• ••• • • • •• • • •• • ••• •· • • ••• • •• •. • •• •. •. • • • • • •. •. •. •. • • •• • 
ZUNI SANDSTONE: •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

MlOOlE JURASSll. 

2218lRC 
221BRS8 
221C.HQQ 
221CHYZ 
221CRML 
221CSPG 
221ENRO 
221MRSN 
221PRTT 
221RC.PR 
221SLWS 
221SM\#L 
221SRfl 
221SRFLL 
221TDLT 
221THRU 
221WH11 
221WNKH 
221WSRC 
221ZUNI 
221ZUNIS 

OCA 1 E SANDS lONE •• •• • • •• ••. • •• • •. ••. • •. • •• •. • • • ••• • • • • • • • ••. •. •. •• • • • • • 2240C TE· 
TRAVE~T~R ~hALE •••• ~•••••••••••••••••••••••••••••••••••••••••••••••••• 224TRVR 

TKlASSll 

BALOY HILL t-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 2308LOH 
CAMP SP'klNbS tONbLOMEkAl'E Of O(JCKUM (JKOUP ••••••••••••••••••••••••••••• 230CPSP 
ENDEE SHAlf••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230ENDE 
HO~KlNNINl MEME~R OF MOt:.NKOPl FOt<.MATlON ••••••••••••••••••••••••••••••• 230HSKN 
MO~NKOPI FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 230HNKP 
NARANJO FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 230NRNJ 

UPPER lklASSlC. 

CriiNLE fORMAllON ••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••• 23lCHNl 
COKREO SANOSJ'lltH: Ml:MBER OF CHINL~ FORMAllON •• ••. • ••. • •• ••••••••••• •. •• 231CORR 
l.JUCKUM bRWP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2310CKH 
KAYENTA FORMATlON ••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••• 231KYNT 
LUKAChUKAI MEMbER Of WlNGAl~ SA~OSTONt •••••••••••••••••••••••••••••••• 231LKtK 
OWL. ROCK MEMBEK OF CHlNLE FORMA liON •• ••. • •• •• •• •. ••. •. • • • • •• •. •. •• • • •• 2310RCK 
PElRlfiED f'ORE!Jl MEH8ER,UPPEk PAJ<T,OF CHINLE FORMATION •••••••••••••••• 231PFDF 
PULEO !.ANu~lUNE LENTIL Of CHlNlt FORMATION •••••••••••••••••••••••••••• 231POLO 
ROCK PUlNT Ml~B~R OF WINGATE SANDSTONE •••••••••••••••••••••••••••••••• 231RCKP 
RtOONOA fOR~AlltJ:N ••••••••••••••••••••••••••••••••••••••••••••••••••••• 231RDNU 
SLOAN (.ANYON fOR,.AllON OF OOC~UM GROUP•••••••••••••••••••••••••••••••• 231SLNC 
SALl TRAL SrH~LE: TON~Ut Of CtHNLE FORMA liON. • •• •. • • ••. • • • • •• ••• • •• •• • • •• 231SLRl 
~ANTA RO~A ~ANDSTUNE•••••••••••••••••••••••••••••••••••••••••••••••••• 231SNRS 
SENORllO 5ANO~TuNE: Lt:t'illl OF CHINLE FOf<MAl'ION ••••••••••••••••••••••••• 231SNRT 
SON~t:LA SANuS lUNl BE:D Of PllRlF ItO FOkES 1 MEMBER OF ChiNLE FORMATION •• 231SNSL 
SHtEP PEN SP.NU~lONt.: ••••••••••••••••••••••••••••••••••••••••••••••••••• 231SPPN 
S~lNARUMP M~HBEk OF ChiNLE FORMATION •••••••••••••••••••••••••••••••••• 231SRMP 
TECOVAS FORMATiON OF DOCKUM GROUP••••••••••••••••••••••••••••••••••••• 231TCVS 
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WINGATE SANOSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 231WNGT 

PALEOZOIC 

PERMIAN 

AQUA TORRES. FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 310AQTR 
~LUEWAlt:R fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 3l0BLTR 
BERNALILLO SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 3lOBRll 
CEDAR MESA 5-ANDSTONE MEMBER Of CUTLER FORMATION ••••••••••••••••••••••• 310CDRM 
CHIRICAHUA LH1ESTONE,UPPER PART ••••• • ••• ••• ••••• •••••••••••••••••••••• 310CHRC 
CriAV~S SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3lOCHVS 
C.EJA GLURlElA SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••• 3l0CJGL 
cu·t·LER FOkHAllON •••• ••. •• • •• •• •. ••. •• •• • • ••. • •• •• •• • •• •• • • •• • • • • •••. •. 310CTLR 
Ot: CttELLY SANOSlONE MEMBER OF CUTLER FORMATION •••••••••••••••••••••••• 3100Cll 
EARP FORH.AllON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310EARP 
EODV SANDSTONE •••••••••••••••••••••••••••••••••••• , ••••••••••••••••••• 3l0EOOY 
fORTY-NlNt:..R f'lEMt>t:R llf RUSTLER fORHATIONa•••••••••••••••••••••••••••••• 310FRNR 
FIERRO LlM~STONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 310FRRO 
GLORIE:TA SANUSlUNE HE:MBEK Of s•r-. ANOkE-.S fORMATION OF MANZANO GROUP. ••• 310GLR1 
GYM LIMESTONE ••••• ~••••••••••••••••••••••••••••••••••••••••••••••••••• 310GYM 
HONAKER TKAlL fOkMAl ION Of HEK.f~OSA GROUP. •• ••••• •••••••••• •••••••• •••• 31011Kll 
HALGAllO M~MBER Of CUTLER FO~MATION ••••••••••••••••••••••••••••••••••• 310HLGT 
HONDO SANOSlONI:: MEMBER UF SAN ANDRES LIMESTONE•••••••••••••••••••••••• 3l0HONO 
ntRMIT !)HALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310HRMT 
JIC.ARlLLA MONlONllt: ••••••••••••••••••••••••••••••••••••••••••••••••••• 310JC.Rl 
KAlbA6 LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 310Kl88 
LO!i VALLOS MEMbER Of YESO FORMATION ••••••••••••••••••••••••••••••••••• 310LSVL 
MESETA BLANCA ~ANL\STONE MEMBER Of YESO ~ORMATION • ••. • • •• • •• • •. •. ••. • • • 310M8LC 
MAGENTA MEMbER Uf- RUSTLER FORMAliON ••••••••••••••••••••••••••••••••••• 310MGNT 
MANZANO GRO~P••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310MNZN 
NOGAL FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310NOGL 
ORbAN ROCK MI::Mt1tR Ot- CUTLER fORMATION ••••••••••••••••••••••••••••••••• 3100GRK 
PEtOS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PtOS 
PECOS CANY~N SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••• 310PCSC 
RllO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310RICO 
RAlNVALLEY FORMATION OF NAC.O GROUP•••••••••••••••••••••••••••••••••••• 310RNVL 
SANGRE:: 0~ C~lSlU FORMATION •••••••••••••••••••••••••••••••••••••••••••• 310SGRC 
SUPAI FORMAliON,EVAPORllE HtM~£1{ •••••••••••••••••••••••••••••••••••••• 310SUPIE 
SUPAI FORMAliON,LOWER MEMBER•••••••••••••••••••••••••••••••••••••••••• 310SUPIL 
~N YSlORO MeMBER OF YESO FORMATION ••••••••••••••••••••••••••••••••••• 310SYOR 
TORRANCI: ShALt•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310TRNC 
-fORktS ME:MbER Of VI::SU fORHAllON.•••••••••••••••••••••••••• •••••••••••• 310TRRS 
WttllE: RIM SANDS lONE MEMBER OF CUTLER FORMATION •• • ••. • ••• ••. • •• •••• •• •• 310WTRM 
YESU FURHA"flON,MANZONO GROUP•••••••••••••••••••••••••••••••••••••••••• 3lOYESO 

UCt1UAN 

l.ULEBRA DOLOHllE M.EMBER OF Ru~l LER FORMATION ••••• ••••••••• •••••••••• •• 312CLBR 
CA~TILE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 312CSTL 
OtWEY LAK~ KEOBEOS •••••••••••••••••••••••••••••••••••••••••••••••••••• 3120YLK 
OCHOAN SERIES ••••••• ••. • •••••• •. ••. • • •••• •••. •• •• ••. ••• •·•• •• •• •• •• •• •• 3120Ct10 
RUSTLER fOKMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 312RSLR 
RUSlLER FORM.AflON,UNNAMtO LOWI::R MEMBER•••••••••••••••••••••••••••••••• 31ZRSLRl 
SALADO FORMATION ••••••••••••••••••••••••••••• $ •••••••••••••••••••••••• 3l2SLOO 
TAMARISK H~MbER OF RUSTLER FORMAllON •••••••••••••••••••••••••••••••••• 312TMRK 
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GUADALUPIAN 

ARTESIA GRGUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 313ARTS 
Al01EA TONbOE Of St:VEN klVEk~ FOKMATJCN ••••••••••••••••••••••••••••••• 313AZOT 
bEll CANYON FORMA.I"IUN •• ••. • • • ••• ••. • • •• •• ••. •. • • • •• •. ••. •• •• • • • •. •. • • • 313BLCN 
BERNAl FORMATION OF ARTESIA ~ROUP••••••••••••••••••••••••••••••••••••• 313BRNL 
bRUShY CANYON fORHATION OF DELAWAkE "'OUNTAIN GROUP•••••••••••••••••••• 3138RSC 
bRUWN L.IMESlONE HEMtH:R OF U-BAR FORMATION ••••••••••••••••• ~ ••••••••• •• 313BRWN 
LHAL~ blUFF f(JkMATICN ••••••••••••••••••••••••••••••••••••••••••••••••• 313Cil8f 
CARLSBAD GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 313CLBD 
(.ARL~SAO LlMESTONt: •••••••••••••••••••••••••••••••••••••••••••••••••••• 313CLBOI 
CON~hA LlHE~TUNE OF NAtO GkOUP••••••••••••••••••••••~••••••••••••••••• 313CNCH 
CAPITAN LlME~TONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 313CPTN 
CHERRY CANYUN fllRMAllON ••••••••••••••••••••••••••••••••••••••••••••••• 313C.RCN 
CUTOff !>HALY HE"BE.R OF 60Nt !\PRlNl, LlMtSTONE •••••••••••••••••••••••••• 313CTff 
OOG CAN YON 1- I ME STONE • • • • ••••••• • • • • • • •••••• ~ ••• • • • • • • • • • • • • •• • • • •. • • • • 3130G CN 
utLAWARE MOuNTAIN GROUP••••••••••••••••••••••••••••••••••••••••••••••• 313DLRM 
bUAUAL.UPlAN SI:RlE~•••• • •••• ••• • • ••. •• ••• ••• •••••• ••••••••• •••••••••••• 313GDLP 
b-RAYbURG fORHAllON Of Akll::SIA GK.OUP ••••••••••••••••••••••••••••••••••• 313GRBG 
GO~T SEEP DOLOMITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 313GTSP 
LIMESTONE AQUiftR••••••••••••••••••••••••••••••••••••••••••••••••••••• 313LMSN 
lOVINGION ~ANOSIONt: MEMBER OF SAN ANOIU:S fORMATION •••••••••••••••••••• 313LVNG 
GLOTILLO SILl HEM&ER•••••••••••••••••••••••••••••••••••••••••••••••••• 3130CTL 
QU~EN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 313QUEN 
~AN ANDRES LIMESTONE AND GLORIETA SANOSTONE.•••••••••••••••••••••••••• 313SAOG 
SAN ANORES LIMESTON~ Of MANZANO bROUf'••••••••••••••••••••••••••••••••• 313SADR 
SAN ANDRES l.IMESTONE,LOWER CHERTY MEMBER•••••••••••••••••••••••••••••• 313SADRL 
SAN A~ORES LlM(SlONE,UPPER CLAStiC MEMSEk •• ••••••••••••••••••••••••••• 313SADRU 
~AN ANOk.E:~ LIMESTONE AND YESO FUkMATION,UNDIVlOEO ••••••••••••••••••••• 313SADY 
SHAllOC.K. MEMBEK OF QUEt:N fORMATION ••••••••••••••••••••••• ~ •••••••••••• 313STCK 
SEVEN RIVE:RS t-eRMATION •••••••••••••••••••••••••••••••••••••••••••••••• 313SVRV 
TANSlLL ftJRII!AllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 313TNSl 
TttREE lWINS MEMBEI<. OF Ct1ALK. BLUFf fORMATION ••••••••••••••••••••••••••• 3l3TRTS 
YATES fURMAllON,GUAOALUPE GROUP••••••••••••••••••••••••••••••••••••••• 313YTES 

LOWER Pt:RHIAN 

CTERO FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3170TRO 

LEUNARUlAN 

ABO SAN0Sll1NE: (LO'IIfER lONGUE) •••••••••••••••••••••••••••••••••••••••••• 318ABO l 
ASO SANDSTONE (UPPER TONGUE:) •••••••••••••••••••••••••••••••••••••••••• 3l8ABO U 
bON~ SPKING LlME~TONE •••••••••••••••••••••••••••• ~ •••••••••••••••••••• 3186SPG 
CANAS GYPSUM Mf:MBER OF 'VESO FORMATION ••••••••••••••••••••••••••••••••• 318CANS 
CULINlNO SANDSlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 318C&NN 
CIMARRON FUkMAliO~ •••••••••••••••••••••••••••••••••••••••••••••••••••• 318CMRN 
(HUPADERA FuRfo\AllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 318CPDR 
tPITAPH UOLOMllt. Of NACO Gk.OUP•••••••••••••••••••••••••••••••••••••••• 3l8EPTP 
JOYllA SANUSTO"'E MEMbER OF YESO fORMATION ••••••••••••••••• ~ ••••••••••• 3l8JOYT 
KAibAB fORMAli(JN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 318KIB8 
S~HlRRER FOKMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 318SCRR 
VlClURlO PEAK L.lHESTONE ••••••••••••••••••••••••••••••••••••••••••••••• 318VC.PK 
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WOLF<.AMPIAN 

BURSUH FOR"ATIUN AND EQUIVALENT ~CK~••••••••••••••••••••••••••••••••• 319BRSM 
COLINA LIMESTON~•••••••••••••••••••••••••••••••••••••••••••••••••••••• 3l9COLN 
LOWER CUTLER GkOUP•••••••••••••••••••••••••••••••••••••••••••••••••••• 319CTLRl 
ELI::PHANT CANYON fOkHAliON •••••• •••• ••••• ••·•••••. •••• •••••••••••••••• •• 319ELPC 
HUECO LIHESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 319HUCO 
PENDEJO TUhGUE Ot- HUECO FORHA"flON ••••••••••••••••••••••••••••••••••••• 319PNDJ 
PUEBLO QUARTZITE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 319PUBL 
SANTA ANA MEMfiE.R OF SANTA FE rORMATION •••••••••••••••••••••••••••••••• 319SNAN 

PENNSYLVANIAN 

ALAMITO SHALt: •• •••. • •• • •• ••. •• • • •• ••. ••• •••• • •• • • •• • • • •••• •• •. •. •• • • •• 320AL.Ml 
ANlONllO l!Mt:SIONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 320ANTN 
ATkASADO HEM6Ek OF HADtRA fORMATION ••••••••••••••••••••••••••••••••••• 320ARSD 
6AR B FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3208ARB 
BULLINGTON MtM6ER OF MAGDAlENA FORMATION •••••••••••••••••••••••••••••• 3208LNG 
CORTADO FOkP'\AllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 320CRTD 
DON LIMESTONE ••••••••••••••••••••••••••• ~ •••••••••• ~ •• ~ ••••••••••••••• 32000N 
GRAY MESA HEMOEk OF MADERA fORMATION •••••••••••••••••••••••••••••••••• 320GRMS 
HUMBOLDT FORMAl. ION. • • • • • •• • • •. •. •• • • • • • • • •• • • •• • • •• • • • ·• • • • ••. • •. • • • • • • 320HMBD 
HORQUILLA LlMESTOMEtL.OWER PART•••••••••••••••••••••••••••••••••••••••• 320HRQll 
tiORQUILLA llME~TUNEtUPPER PART•••••••••••••••••••••••••••••••••••••••• 320ttRQLU 
HO"T SPRINGS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 320t1SPG 
INCARNACIOM FIRE CLAY••••••••••••••••••••••••••••••••••••••••••••••••• 320IC.RC 
MOUNTAIN HOME SHALE••••••••••••••••••••••••••••••••••••••••••••••••••• 320MNHM 
MONlOSA LIKl~TUN~••••••••••••••••••••••••••••••••••••••••••••••••••••• 320HNTS 
MOLAS FORHAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320MOLS 
MOSCA LlME:.STONf. ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320MOSC 
NACO GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320NAtO 
NAKAYE fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 320NAKY 
OSC.URO LIME:~TONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3200SCR 
O!>WALDO FORMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3200SLD 
REU hOUSE FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 320ROHS 
REO TANKS M£Kt.SER Of HADEKA FOttMAliON •••••••••••••••••••••••••••••••••• 320ROTK 
S.ANOIA fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 320SNOI 
~ YRENA FORMA liON •••• • • •• • • • •• • • •. • • •••••• •• • • • • ·• • • ••• • •• •. • • •• •. • • • • •. 320SYRN 
TELLERA LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 320TLLR 
WARMINGTON LlMlSlONE MEM6Ek Of ELEPHANl BUTTE FOkMATlON ••••••••••••••• 320WRMG 

VIRGil IAN 

BRUTON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3228RTN 
OEL tuERTO fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 322DLCR 
FRESNAL GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322FRSL 
HOLOER FORMATION OF MAGOALfNA GROUP••••••••••••••••••••••••••••••••••• 322HLDR 
MOYA FORMAT,ION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 322MOYA 
PANTHER SEEP fOkHATION •••••••••••••••••••••••••••••••••••••••••••••••• 322PRSP 

MISSOURIAN 

ADOBE FORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323AD08 
6E:EMAN FORMATION Of MAGOALENA GROOP••••••••••••••••••••••••••••••••••• 323BEMN 
BURREGO fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3236RRG 
COANE FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323CONE 
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COUNCIL SPRING LlME:SlONE •••••••••••••••••••••••••••••••••••••••••••••• 323CSPG 
HANSONBURG GROUP •••••••••••••••••••••••••••••••••••••••••••••••••••••• 323H8RG 
SluRY fURMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323STRY 
VEREOAS bROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 323VROS 

MIDDLE PENN~YLVANlAN 

tif::RMO~A FORMATlUN ...................................................... 324HRMS 

DES MUINESIAN 

ARMENOARIS bROUP •••••••••••••••••••••••••••••••••••••••••••••••••••••• 325ARMO 
BUG SCUFfl.E llMESIONE MEMbER OF GOBBLER FORMATION ••• •••••• •••• •••••• •• 3258GSF 
BOLANO~R GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3258LDR 
Clt:NEGUlLLA fOKH.AllON ••••••••••••••••••••••••••••••••••••••••••••••••• 325CNGl 
COYOTE SANDSTON\:: HE:MSEK 0~ MAOERA LIM.;f;.STONE~ •••••••••••••••••••••••••• 325COYT 
GObBLER fOKMAllON Of MAGDALENA GROUP•••••••••••••••••••••••••••••••••• 325G8LR 
GARC.IA FORMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 325GRC1 
MA~EKA LIMESTONE: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 325MOER 
MAuERA LIME:STON£,LOWEK GKAY llMtSTONt: Mt:MBER ••• • •••• ••••••••••• ••••• •• 325MOERL 
MAOERA liMESTONE,UPPER ARKOSIC LIMESTONE MEMBER••••••••••••••••••••••• 325MOERU 
WHlSKtY <:.ANYON liMESTONE •••••••••••••••••••••••••••••••••••••••••••••• 325WSKC 

AlOKAN 

APODACA FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 32oAPOC 
AK~~y ~ORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 326ARRY 
CUC.HlLLO Ntbl-(0 fORMATION •••••••••••••••••••••••••••••••••••••••••••••• 3l6CCNG 
fRA C.RlSTUbAl fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 32oFCSL 
GRtEN CANYON bKOUP•••••••••••••••••••••••••••••••••••••••••••••••••••• 326GRNC 
MAGDALENA bROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 326MGOl 
MUO SPRING~ GRL•UP •• •. • •••••• • ••• •• • • • ••• • • ••• ••• • • •. •• •• • •••• • ••• • •••• 326MS PG 

LUWtR PENNSYLVANIAN 

LOb SPRINbS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 327LGSP 

LALOSO FORMAllON •••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••• 330CLOS 
CHLORIDE FCRMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 330CLRD 
HtLMS FURMA 1'1 ON ••••• ••. •• ••• •• •. •• •• • •• •• •• •. •• •• ••• • •• • •• •••• •. •• •••• 330HLMS 
PERtHA SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 330PRCH 
SltRRA LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 330SIRR 
lt:RERRO FORAAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 330TRRR 

UPPER MISSISSIPPIAN 

LEADVILLE liMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 331LOVl 

Cnt:SlE:RlAN 

PARAUISE FORMATION •••••••••••••••••••••••••••••••••••••••••• ~··••••••• 332PROS 
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MERAMECIAN 

ARROYO PENASCO fORMATION •••••••••••••••••••••••••••••••••••••••••••••• 333ARPC 
LA~ CRUtES FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 333LtRC 
RANCHERIA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 333RNCR 

LOWER MISSI~SlPPIAN 

BELLA SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337BELL 
COWLES MEMBck Of TERRERO FORMAliON •••••••••••••••••••••••••••••••••••• 337CWLS 
HANOVER Ll~ESTONE••••••••••••••••••••••••••••••••••••••••••••••••••••• 337HNVR 
MACHO MEMBtR. OF lEKRORO FORMATION ••••••••••••••••••••••••••••••••••••• 337MtHO 
MANUELilAS MEMBER OF TERRORO fORMATION •••••••••••••••••••••••••••••••• 337HNLS 
READY PAY MEMbE:R OF •»ERC.HA SHALE •• • • • ••••••••• • • • •• •. • •• • • • • • •. • • •. •. • 33 7RDYP 
SILVER SHALl••••••••••••••••••••··~··••••••••••••••••••••••••••••••••• 337SLVR 

OSAGEAN 

ANDRECITO MEMbER OF LAKE VAllEY LIHESTONE ••••••••••••••••••••••••••••• 338ADRt 
ALAMGOkOO MfMBER Of LAKE VALLEY LIMESTONE ••••••••••••••••••••••••••••• 338AMGD 
ARCENTE MEMBER OF LAKE VAllEY llHESTUNE ••••••••••••••••••••••••••••••• 338ARCN 
UUNA ANA MtMBER OF- LAKE VALLEY LIMESTONE •••••••••••••••••••••••••••••• 3380NAN 
bRANDE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 338GRND 
KELLEY Ll~ESTONt •••••••••••••••••••••••••••••••••••••••••••••••••••••• 338KLLY 
LAKf VALLEY LlMlSTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 338LKVL 
NUNN MEMSER Of lAKE VALLEY LIMESTONE ................................... 338NUNN 
Tl ERRA BlANCA MEfiUSER OF LAKE VALLEY FORMATIO~ •••• ••. ••• • ••. • • • ••• • •. •• 338TBLC 

Kl~OERHOOKlA.N 

CABALLERO fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 339CBLR 
ESCA6RASO liMf..SlONE. •• • ••••••••. •• •• • ••• •••• • ••• •••••••••••• •• •••• •• •• 339EC.8R 

UEvONlAN 

~SPIRITU SANTO FORMATION •••••••••••••••••••••••••••••••••••••••••••••• 340EPRS 

UPPf.:R Dl:VONIAN 

BOX MEMBER OF PERCHA SHALE FORMATION •••••••••••••••••••••••••••••••••• 341BOX 
BlRENOA LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 34l&RND 
CONTADERO fURHATlON ••••••••••••••••••••••••••••••••••••••••••••••••••• 341CNDR 
ELBERT fORMAlltJN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 341ELBR 
SLY GAP FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 341SlGP 

MIUDLE DEVONIAN 

BEAR SPRINGS bASALT••••••••••••••••••••••••••••••••••••••••••••••••••• 3448SPG 
ONATE FOk.Mil, l'ION •••••••• •• ••• ••. •••••• •••••• ••••. •••. •••••••• •••••• •• •• 34'tONTE 
SANTA RITA LlMc~lONE •••••••••••••••••••••••••••••••••••••••••••••••••• 344SNTR 

SILURIAN 

CIBOLA LlHESlUNE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 350C60l 
NAIAD LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350NAID 
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MIDDLE SILURIAN 

FUSSELMAN DOLOMiTE •••••••••••••••••••••••••••••••••••••••••••••••••••• 354FSLM 

ORUOVICIAN 

ARHENDAklS LlMESlONE ••••••••••••••••••••••••••••••••••••••••••••• ~··•• 360ARMD 
t,RISlUBAL LIH£Sl'Ut~E ••• •••••••• ••••• • • ••••••• ••• • • ••• •••••••••••••• •• •• 360CR8l 
FRONDO~A llME~lONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 360FRDS 

UPPER ORDOVlClAN 

ALI:MAN fORMAT lON •••• ••. •• ••• •. •. •• • •. •• •• ••. • ••. • •• •. • •. • • • • • .• •. ••• • •• 361ALMN 
CAbLE CANYON SAND~TONf •••••••••••• ~••••••••••••••••••••••••••••••••••• 361CBLC 
CUllER ~ORMATIUN OF MONTOYA DOLOMITE •••••••••••••••••••••••••••••••••• 361CTTR 
JOKNAOA LIMESTONE •••••••••••••••••••••••••• ~ •••••••••••••••••••••••••• 361JRNO 
MONlUYA DOLOMITE (:tROUP •••••••••••••••••••••••••••••••••••••••••••••••• 361MNTY 
CUTTER FORMA]!UN Of MUNlUYA UOLOMlTE •••••••••••••••••••••••••••••••••• 3610lTR 
PAR VALUE Mt:MBE:R OF MONTOYA OOLOMITE •••••••••••••••••••••••••••••••••• 361PRVL 
RAVEN Mt:MBER OF MONTOYA DOLOMITE: •••••••••••••••••••••••••••••••••••••• 361RVEN 
~t:C.ONO VALUE MEMBER Of MONTOYA OOLOMITE ••••••••••••••••••••••••••••••• 361SCDV 
\JPHA"' OOLOI'lllt: •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361UPHM 
VALMONT DOLOMITE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3olVLMN 

LOWER UROOVltlAN 

bAT CAVE llME~TONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3678TCV 
EL PASO LIMESlCN~ OR GkOUP•••••••••••••••••••••••••••••••••••••••••••• 367ELPS 
~IERRITE llMEST~NE•••••••••••••••••••••••••••••••••••••••••••••••••••• 367SR~ 

C.AMBklAN 

BUMRU ~UARTZlTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3708URR 
Ok.AGOONM St':kiES •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3700RGN 
HAWKINS llM~~TUNt •••••••••••••••• ~•••••••••••••••••••••••••••••••••••• 370HKNS 

UPPE:R CAMSRlAN 

Bll~S S~ND~lONf ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3718L~S 
tARRASLO ll~ESlUN~•••••••••••••••••••••••••••••••••••••••••••••••••••• 371CRSC 
SHANOON Q~AkTZITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 371SNON 

~1. CROIXlAN 

lbNACIO ~U~Rl~ITE •••••••••••••••••••••••••••••••••••••••••••••••••• ~ •• 372IGNC 

PRECAMBRIAN 

AGUA LALlENTE GABSRO•••••••••••••••••••••••••••••••••••••••••••••••••• 400AGCL 
ANlONIO SLAlf ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400ANTN 
BADITO QUAKTZllf:: H~MBER GF HOPEWELL StR.ltS •••••••••••••••••••••••••••• 4008010 
blb ROCK l.Of\1;L.UMtRA1E OF KlAWA MOUNTAIN FOKHATION ••••••••••••••••••• •• 4-00&GRK 
BURNED MOUNlAlh MflARHVOLITE •••••••••••••••••••••••••••••••••••••••••• ~008ROH 
~LUf:: SPRING~ MUSCOVITE SChlST ••••••••••••••••••••••••••••••• ~••••••••• 4008SPG 
CA6kESTO KETA~UARTlllE •••••••••••••••••••••••••••••••••••••••••••••••• 400t8RS 
C.AbkE!>TL QU"R"fZlTl:: •••••••••••••••••••••••••••••••••••••••••••••••••••• 400C6RSQ 

APPENDIX F f-196 



COSTilLA GRANll·E •••••• ••••••••••••• •. ••• •••••••• •••• •••••• •••••••• •• •• 400CSTL 
CLEVELAND GULCH QUAKTliTE MEMBEk OF HOPEWELL SERIES••••••••••••••••••• 400CVGC. 
DIXON GRANl 'lE: ••• •••. •• ••• •• • ••• • •• •••••• •. • •. ••. • •• •••••• • • •• •. • • • •. •. 400DXON 
EM6UDO GRANIT~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~OOEH80 
GAR~UAN SER lES •••••• •• ••••• ~ •••• •• ••••••• ·•• •• ••. ~ ••••••••••••••••••••• 400GRNN 
GRAPttlt LAV~••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400GRPC 
NON DO S LATE ••••••••••••• •. • •••••• •· • • • • • • • • • • • •• • • •• • • • • ••• • ••• • • •. • • • • 400t10ND 
HOPEWELL SERitS••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400HPLL 
INCARNACION bRANITE••••••••••••••••••••••••••••••••••••••••••••••••••• 400ICRC 
JAWBONE COf'lbLOHERAlE OF KlAWA MOUNTAIN rLJRMATION ••• ~··•••••••••••••••• 400JW8N 
LACUROCAH META-ANOESITf TUFF MfHDER Of GREENSTONE COHPLEX••••••••••••• 400LtRC 
MOPPlN ME:TAVOLCANIC SERIES •••••••••••••••••••••••••••••••••••••••••••• 400HPPN 
~A~UINITA GRANUOIOKITE •••••••••••••••••••••••••••••••••••••••••••••••• 400MQNT 
NlNOS SCHIST•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400NNOS 
ORTEGA QUARTZll~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 4000RTG 
PRECAMbRIAN ERATH-t M ••••••••••••••••••••••••••••••••••••••••••••••••••• 400Ptf1B 
PICURIS BASAli•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCRS 
PETACA SCHIST ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PETC 
PILAR PHYLLITE MEMBER OF ORTEGA FORMAllON ••••••••••••••••••••••••••••• 400PILR 
PENASCO UUARTZilE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PNSC 
PRIEST GRANITE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PRST 
ROCIADA LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400ROCO 
SAIS QUARTZITE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SA1S 
!>ANDOVAL GR~.NllE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SOVL 
SERNA SCkiST•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SERN 
SOLITARIO SLATE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SLTR 
SAPtlLU QUARTZITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SPLL 
SEVlllETA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 400SVLT 
TIJERAS QUAkTllTt: ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400TJRS 
TRUCHAS SLATE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400TRCS 
TUSAS GRANITE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400TUSS 
~ADITO fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 400VOTO 
VALLECITOS RHYOLITE: •••••••••••••••••••••••••••••••••••••••••• ~ •••••••• 400VltS 
.-.nilE RIDGE QUARTZITE ••••••••••••••••••••••••••••••••••••••••••••••••• 400WROG 
YSIURO SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400YSDR 

APPENDIX f F-197 



NEW YORK 

l.E::NOlOl(. 

CENOZOIC E:Rt.lHtM •••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZt 

'-lUATERNARY 

QUATERNARY SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOl.l:NE 

HOLOCENE ALLUVIUM••••••••••••••••••••••••••••••••••••~•••••••••••••••• 
bAY-biJlTOM Ul::f'USIT$ ••••••••••••••••••••••••••••••••••••••••••••••••••• 
BEACH ISHORE)OfPOS!TS •••••••••••••••••••••• ~ •••••••••••••••••••••••••• 
UU~E (AEOLIAN) DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••• 
FiLL••••••••••••••••••••••••••••••••••••••••••••••••••~••••••••••••••• 
HULOC~NE Stklt~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAKE OEPO~ll$ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SAll-MARSH UEPUSITS ••••••••••••••••••••••••••••••••••••••••••••••••••• 
TERRAlE DEPUS11~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PLElSlUCt:Nt: 

GlACIAL DELlA DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••• 
GLACIAL AQUlf~R,UV~ER•••••••••••••••••••••••••••••••••••••••••••••••• 

GAROlNEk.S ClAY •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HARBOk Hlll 
HARBOR Hlll. 
hARBOR HlL.L 
tiAKBOR Hlll 
hARbOR. HILL 

DRifT ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OUT~ASH••••••••••••••••••••••••••••••••••••••~•••••••••••• 
llLLe••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GKOUNO MORAINE •••••••••••••••••••••••••••••••••••••••••••• 
TERMINAL MORAINE •••••••••••••••••••••••••••••••••••••••••• 

lCt-CONlACl DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••• 
JAMlCO A~UIFER •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KAME TERRACE OEP~lTs ••••••••••••••••••••••••••••••••••••••••••••••••• 
LAKE DEPO~llS ••••••••••••• ~··••••••••••••••••••••••••••••••••••••••••• 
UUlWASH••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RONKONKOMA bROUhD MORAINE ••••••••••••••••••••••••••••••••••••••••••••• 
RONKONKO~\A 

RONKONKOMA 
RONKONKOt'i~. 

ROt.KONKOMA 

UMlfl •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
l.UlWASH •. • • • • • • ••• •. • • • • • • • • •· • • •• • • • • • • •• • • • • • • • • • • • • • • • • • • • 
lllL ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
"IERMlNAl. MOkAINt: ••••• •• •• • ••• •••••••• •••• •••••• ••• ••• •• •• •• 

SANU •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SAND ANO ~RAVEL••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
!>MllttluwN \..LAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TILL •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
20-fOOT CLAY•••••••••••••••••••~•••••••••••••••••••••••••••••••••••••• 

TERllAKY 

PLIOCENE 

lllALVM 
lllBBTM 
lll6ECH 
lllDUNE 
lllflll 
lllHLC.N 
lllLAKE 
lllSLMR 
lllTRRC 

112GLCD 
112GlC.LU 
ll2GROR 
112HBHO 
ll2HBHO 
ll2HBnl 
112HHGM 
ll2HHTM 
1121CNC 
ll2JMCO 
112KMTC 
112LAKE 
1120TSH 
112RKGM 
112RKKD 
112RKKO 
112RKKT 
112RKTM 
112SANO 
ll2SDGV 
112SMTN 
ll2Tlll 
11220CL 

MANNElTO GRAVEl••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121MNNT 

APPENUlX F F-192 • 



MESOZOIC. 

MESOZOIC. ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200HSZC 

CRE:lAtEOUS 

CRETACEOUS SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 

UPPER CRETACEOUS 

UPPER CRETACEOUS SERIES••••••••••••••••••••••••••••••••••••••••••••••• 211CRCSU 
LLOYD AUUIF~R••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211LLYO 
MAGUTHY AQUIFEk ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MGTY 
MONMOUTh GRtE.NSAND •••••••••••••••••••••••••••••••••••••••••••••••••••• 211MMGD 
MATAWAN GROUP-MAGOTHY FORMAllCN ••••••••••••••••••••••••••••••••••••••• 211MNMG 
MONMOUTH GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211HNMT 
MATAWAN FOk1'4ATjON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MTWN 
RARITAN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 2llRRTN 

TRIASSIC. 

TRIASSIC SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230TRSt 

UPPER TRIASSIC 

BRUNSWICK fORMP.liON ••••••••••••••••••••••••••••••••••••••••••••••••••• 231BRtK 
NEWARK GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231NWRK 
PALl~AOE OIABA!.C: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 231PLSO 
STOCKTON fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 231STCN 
UPPER lRIAS~lC S~Rlt~••••••••••••••••••••••••••••••••••••••••••••••••• 231TRSCU 

PALEOZOll 

~ALEOZOlt tRATHEMe•••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 

PENNSYLVA~lAN SYSTfM•••••••••••••••••••••••••••~•••••••••••••••••••••• 320PSLV 

MIDDLE PENNSYLVANIAN 

POTTSVILlE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 324PSVL 

MISSIS~IPPIAN 

MlSSlSSIPPlAN SYSTEM •••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 

LOWER MlSSISSl~PIAN 

POCONO GROUP •••• •••. •• • •• • •. •• • •. •• •• • •• •• •• •• •• •• •• •• ••• ••. •• •••• • •. •• 337POCN 

UEVONIAN 

DEVONIAN SYSTEM ••••.• ••. •••••••••••• •• •••••••••••• ••• •••••• •. •• •••• •• •• 3400VNN 

APPENDIX F F-199 



UPPER DEVONIAN 

CANADAWAY GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341CNDY 
CONEWANGO bROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341CNNG 
CONNEAUT GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341C~MT 
Ol::VONIANw UPPE:R••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341DVNNU 
GENESEE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 341GENS 
-JAVA-WEST fALL~ fOkMATION ••••••••••••••••••••••••••••••••••••••••••••• 34lJYW~ 
SONYE-A FORMAT ION. • • • ••. • • • •. •• • • •• • • • • • • ••• • • •• • • ••. •• • • • • • •. •. • ••• •.•• 341SONY 

111DDLE OE:VONIAN 

DEVONIAN, MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3440VNNH 
ESOPUS SHALE:•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344ESPS 
HAMILTON GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344HMLN 
ONONDAGA llM~SlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3440NOG 
TULLY LlMESlUNE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344TLLY 

LOWER DEVONIAN 

OE:VONlANt LCWI::k ........................................................ 347DVNNL 
HtLOERBERG GkOUt> ••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••• 31t7H06G 
OR! SK.ANY , ~AND~ ·loNE ••••••••••• • •. •• • •• • ••• • ••••• • ••• • • •. •. • •• •. • •. • •. • • 34 70RSK 

SlLURIAN 

GRE:E:N PONU C.ONGL~ERATE ••••••••••••••••••••••••••••••••••••••••••••••• 350GRPD 
SILUKlAN SY ~)1 EM ••••• •• • • • • •• • ... •. • • •••••• •• • • •. •. •• •. •. • • • •••• • •. • •. • • 350SLRN 

UPPEk SILURIAN 

AKkON-t:.OBLlSV lLlE-BERTIE FORMA ll£:.WS ,UNOIFFERENTIATED •• •• • ••• • •. •• •• •. • 351ACB6 
AKRON OOLOPlllE •••••• ••• •• ••• •••• ••• •• ••••••• ••• •• ••••••• •••••••••••. •• 3SlAKRN. 
BlNN~WATER SANOSTON~•••••••••••••••••••••••••••••••••••••••••••••••••• 351BNTR 
bERTIE LlMESlONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 351BRT1 
CUbLESKILL liMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 351CBLK 
CAMILLUS SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 351CMLS 
LON~WOOD ShALE•••••••••••••••~•••••••••••••••••••••••••••••••••••••••• 351LNGD 
SALINA GROuP •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 351SLIN 
SILURIAN, UPPlk••••••••••••••••••••••••••••••••••••••••••••••••••••••• 351SLRNU 
SYRA(.USE: SAL.I •••• •• • •• • • • •••••• • •• • • ••••• •. • • ••. • ••• •• •. • • • • • • •. • • •. • • 351SRCS 
VERNON SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 351VRNN 

MiDDLE SILURIAN 

Cl.lNlON GROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 354CLNN 
SILURIAN, fl'tlOlJlt •••••••••••••••••••••••••••••••••••••••••••••••••••••• 354SLR~M 
SHAWANGUNK CO~bLOMERATE ••••••••••••••••••••••••••••••••••••••••••••••• 35~SNGK 

~lAGARAN 

LOLkPORT OULOMITl ••••••••••••••••••••••••••••••••••••••••••••••••••••• 355LCKP 

LOWf:R SILURIAN 

Al810N GRUUP••••••••••••••••••••••••••••••••••••••••••••••••••••••~••• 357ALBN 

APPl:::NOlX F F-200 

• 

• 



SILURIAN, LOWER. •••. ••. ••••. ••. ••• •• • ••• ••• •• •••. ••• •••••. •• ••• •••.• ••• 357SLRNL 

ORDOVICIAN 

ORDOVICIAN SYSTEM•••••••••••••••••••••••••••••~••••••••••••••••••••••• 3bOODVC 

UPPER ORDOVICIAN 

LORRAINE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361LRRN 
ORDOVICIAN, UPPtk••••••••••••••••••••••••••••••••••••••••••••••••••••• 3610DVCU 
OSWeGO SANuSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3610SWG 
UUEENSTUN SliALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3blQNSN 
UTICA SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361UTIC 

MIDDLE ORDOVIClAN 

BERKSHIRE Sl.HI~T •••••••••••••••••••••••••••••••••••••••••••••••••••••• 364BRKR 
CHAZY GROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361tC.HZY 
CANAJOHARIE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 364CNJR 
NORMANSKllL FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 364NMKL 
ORDOVlCIAN, MIOOLE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3b~OOVCM 
S,NA~E HIll fORHA T ION. • • ... • • • • • •• • • •• • • •. • • • • • • • • • ~ • • • • • •• • • • • • • • • • • • • • 3b4SIC. HL 
TRENlON-BLACK RIVER bROUP ••••••••••••••••••••••••••••••••••••••••••••• 3b4TbRV 
TRENTON GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b4TRNN 
WALLUOMSAC SLAlt•••••••••••••••••••••••••••••••••••••••••••••••••••••• 364WlMC 

LOWER OROOVlClAN 

BEEKMANT'OWN GROUP ••• •• • ••. •• • • •. •• ••• •• • • •• • • •. • • • • • •••• • • • • • • • •• • •• • • 36 7BK MN 
ORDOVICIANw LOWER••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b700VCL 
POULTNEY ~lAlE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367PLTN 
TRIBES HILL LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 367TBHL 

CAMBRIAN 

CAMBRIAN SYSTEM •••••••••••••••••••••••••••••••••.•••••••••••••••••••••• 370CHBR 

UPPER CAMbRIAN 

MIDDLE CAMbRIA,.. SER.lf:S •••••••••••••••••••••••••••••••••••••••••••••••• 371CMBRM 
CAMBRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CMBRU 
LITTLE FALL~ DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••• 371LLFL 
POlSOAM SANOSTONt: ••••••••••••••••••••••••••••••••••••••••••••••••••••• 371PSDM 
lAtONlC SEQU~CE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 371TCS~ 
THERESA DOLOMITE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 371THRS 

fiUOOLE CAMSRlAN 

CAMbRIAN, HIUDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 374CMBRM 
STOCKBRIDGE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 374SKBG 

LOWER CAMBRIAN 

BULL SLATE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3778Ull 
lOWER CAMBRIAN St:Rli::S ••••••••••••••••••••••••••••••••••••••••••••••••• 377CM8Rl 
OALTON FORHAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3770LTN 

APPENOlX F F-201 



ElllAVlLLE ANO BERKSHIRE fORMATIONS ••••••••••••••••••••••••••••••••••• 377EZVB 
NA!>SAU FORfii!AllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 377NSSU 
f'OUGHQUAY \JUARlliTc ••••••••••••••••••••••••••••••••••••••••••••••••••• 377PGQY 
SC.hOUACK FGRMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 377StCK 
STISSING OOLOMI ·r~••••••••••••••••••••••••••••••••••••••••••••••••••••• 377SSNG 

PRECAMBRIAN 

BASEMENT CUMPLEX •••••••••••••••••••••••••••••••••••••••••••••••••••••• 4008CPX 
PRE:CAMBRIAN tRATHt:H ••••••••••••••••••••••••••••••••••••••••••••••••••• 4-00PtHB 

APPENDIX f F-20Z: • 



NORTH CAROLINA 

UNKNOWN 

SAPROl.1l'ElUNKNOWN AGE)•••••••••••••••••••••••••••••••••••••••••••••••• OOOSPRL 

CENOLOIC 

CENOZOIC-HESOZOlt ERATH~MS•••••••••••••••••••••••••••••••••••••••••••• lOOCZMZ 

QUATERNARY 

QUATERNARY ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••• llOALVH 
PO~T MlOC.E:Nt:. CQUAlt:RNAKY +PLIOCENE) ROCK~•••••••••••••••••••••••••••• llOQPLC 
UUATE:RNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 
SAPROLITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOSPRL 

HOLOCENE 

FLUVIAL DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• lllFVOP 
MARINE UEPO~lTS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllMRlN 
STRATIFIEO lJtPO~llS,UNUlfFERENTIATE:O •••••••••••••••••••••••••••••••••• lllSRFO 

PLEISTOCENE 

FlUVIAL DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2FVDP 
MARINE OEPUSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112MR1N 
STRATIFIED OEPOSITS,UNOiffERENllAlEO •••••••••••••••••••••••••••••••••• 112SRFD 

TtRTIARY 

TERTIARY SVSlEH •••••••• ~ ............................................... l20TRTR 

MIOCENE 

MIOCENE-EOCENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••••• 122MCEC 
HIOCENE-EOCI:NE-PALEOCt:N&:: ~ERIE~••••••••••••••••••••••••••••••••••••••• 122MCEP 
MIOCENE SERIES •••••••••••••••••••••••••••••••••• ~••••••••••••••••••••• 122MOCN 
PUNGO RIVER FOR,..ATION ••••••••••••••••••••••••••••••••••••••••••••••••• 122PGRV 
YOkKTOwN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 122YRKN 
YORKTOWN AOUlfEK•••••••••••••••••••••••••••••••••••••••••••••••••••••• l22YRKNQ 
YORKl'OWN AOUlTA~O ••••••••••••••••••••••••••••••••••••••••••••••••••••• l22YRKNT 

OLIGOCENE 

OLIGOCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••• 1230LGC 

EOCENE 

CASTLE HAYNt fORMAllOt-4 •••••••••••••••••••••••••••••••••••••••••••••••• 124CSLH 
lOWER CA.STL E HAVNt AQUIFER •••• • • •• • • • • • • • • •. •. •. •. • •• • • • • • •. • • • •. • • • •. 124C.S LHL 
UPPER CA!)TLE HAYNE AQUIFER •••••••••••••••••••••••••••••••••••••••••••• 124CSLHU 
EOCENE-PAlt:OCE:NE St:RIES ••••••••••••••••••••••••••••••••••••••••••••••• 124ECPC 
EOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCN 

APPE:NOIX F F-203 



PALEOCENE 

BEAUfORT FORMATION ••••••••••••••••••••••••••••••••••••••••••••• .-•••••• 
BEAUFORT AQUifER •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BEAUFORT AQ~lTARD ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PALEO~tNE S~KlES •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ME SOlO I C. 

125BFRT 
l25BFRTQ 
125BFRT1 
125PLCN 

MI::SOZOIC. ER/'.Tt-tEM •••• ••. •• ••••••• •• •. • •• •••• •. • ••• •• ••• •. • •. • ••• ••• •• •. 200MSZC 

CRETACEOUS 

UPPER Ckt:TACI:OUS 

UPPER CRETAt:EOUS AQUIFER SYSTEM ••••••••••••••••••••••••••••••••••••••• 211CRAQU 
UPPER CRElACEOU~ S..ERIES ••••••••••••••••••••••••••••••••••••••••••••••• 211C.RC.SU 
PEEOE,E FURMAllliN •••• •• • ••. ••. • •. •• • • • • ••• •• • • •• • • •• •. • • • • • • • • •• • •• •• • • 211PEEO 
TUSCALOOSA ~ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 211TSCL 

LOWER CRE1AC£0U!; 

LOWER CRETA(E:OUS SEDIMENTS UNOl FFERENTIATE::O •• •• •• •• ••• •••. •• •••• .; ••• •. 217SDMS 

TRlASSlC. 

AkkOSE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230ARKS 
t.ONGLCME:kATt: ••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••• 230CGLM 
COAL •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230COAL 
OOLEkll~ tOlABA~t) •••••••••••••••••••••••••••••••••••••••••••••••••••• 2300LRT 
~ALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Z30SHLE 
SILTSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230SLSN 
SANO~TO~E •••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••• 230SNOS 

JIALEOZOlC 

AUGEN GNl~SS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ARb ILL ll E: •••.•••••••••••••• • • •••• • • • • • • • •• • • • ••• • •• • • • • • • •· • • • • • • • • • • • • • 
ALASKITE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AMPHlBOLlll••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ANDtSllE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bRtCCIA••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
6ASALT •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CONbLOMEf<Al·t: •••• • •. • •• • • • •••••• • •• • • • ••• • • •. • • • • • •• • • • • • • ••• • •. • • •• • • • 
UALlTE •• ~ ••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••• 
U!ABASt••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PALEOZOIC DOLOMITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 
UOLERllE tDlABA~E}~··················································· 
DIORITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UUNlTE.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GAbBRO•••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••• 
GNEISS•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GRANUDIORJTt •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~kANilt ~NEI~S••••••••••••••••••••••••••••••••••••••••~••••••••••••••• 
GRANITE•••••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GRAYWACKE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

APPENDIX F F-204 

300AGGS 
300AGLL 
300ALSK 
300AMP8 
300ANDS 
3008RCC 
~006Sll 
300CGLM 
3000CIT 
3000185 
3000LMT 
3000LRT 
30000Rl 
300DUNT 
300GB6R 
300GNSS 
300GRDR 
300GRGS 
300GRNT 
300GWCK 

• 

• 



HORNBLEMDE GNEISS•••••••••••••••• j •••••••••••••••••••••••••••••••••••• 
MICA GNEISS•••••••••••••••••••••• J •••••••••••••••••••••••••••••••••••• 
Ml~A SCHIST•••••••••••••••••••••·~··•••••••••••••••••••••••••••••••••• 
MtlASE:OlME:NTARY ROCK.S••••••••••••••••••••••••••••••••••••••••••••••••• 
METAIGNEOUS ROCKS••••••••••••••••~•••••••••••••••••••••••••••••••••••• 
METAMORPHIC ROCK~••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MONZONITE •••••••••••••••••••••••• J •••••••••••••••••••••••••••••••••••• 
MARBLE•••••••••••••••••••••••••••~ •••••••••••••••••••••••••••••••••••• 
METAVOLCANIC KUCKS•••••••••••••••l•••••••••••••••••••••••••••••••••••• 
PEbHATITE •••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••• 
PhYLLITE~··~~~·•••:•••••••·~·~···~ ··•••••••••••••••••••••••••••••••••• 
PALEOZOlt-PRE(;A,.SRtAN ERATtii:MS •• ••. • • •••• •• • • ••. • ••• • • •• • • • • • •. • • • • • • • 
QUARTZITE •••••••••••••••••••••••• , •••••••••••••••••••••••••••••••••••• 
RHYOLITfe••••••••••••••••••••••·· ~ ··•••••••••••••••••••••••••••••••••• 
SCHlST••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••• 
PALEUZOIL ~hAL E .~••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SILT.STON.E ••.•••. •••··.•••••••••••••• r •••••••••••••••••••••••••••••••••••• 
~LATE ••••• ~•••••••••••••••••••••• r •••••••••••••••••••••••••••••••••••• 
PALEOZOIC SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
SYENITE •••••••••••••••••••••••••• J •••••••••••••••••••••••••••••••••••• 
TRAtHYT~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TUfF••••••••••••••••••••••••••••• t •••••••••••••••••••••••••••••••••••• 

PRECAMBklAN 

AUGEN GNEISSo•••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••• 
AkGILLITE •••••••••••••••••••••••• T•••••••••••••••••••••••••••••••••••• 
ALASKITEe••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AMPHlSULITE •••••••••••••••••••••• l ................................... . 
A· .. NO .. ESilE ••••••••••••••••••••••••• f •••••••••••••••••••••••••••••••••••• 
8RECC1A •••••••••••••••••••••••••• 1 •••••••••••••••••••••••••••••••••••• BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CONGLOMERAT E ••••••••••••••••••••• l ................................... . 
OACITt •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DOlUHllt ••••••••••••••••••••••••• rl•••••••••••••••••••••••••••••••••••• 
DUL.ERITE tDIABASEJ ••••••••••••••• , •••••••••••••••••••••••••••••••••••• 
UlORilE ••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••• 
DUNITE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GAbBRO •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GNEISS••••••••••••••••••••••••••• i •••••••••••••••••••••••••••••••••••• 
GRANODlORITt •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GRANITE GNEISS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PRECAMBRIAN GRANITE••••••••••••••••••••••••••••••••••••••••••••••••••• 
GKAYWAC.Kf··~··••••••••••••••••••• t •••••••••••••••••••••••••••••••••••• 
HORNBLENDE GN~lSS••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MICA ~NEISS••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MICA SCHIST ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
METASE01MENTARY ROC~••••••••••••••••••••••••••••••••••••••••••••••••• 
METAIGNEOUS RUCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PRI:::C.AMSR!AN Mt:lAMOKPHIC RO(KS••••••••••••••••••••••••••••••••••••••••• 
MONlONITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MARBLE•••••••••••••••••••••~•••••••••••••••••••••••••••••••••••••••••• 
METAVOLCANIC KOCKS••••••••••••~••••••••••••••••••••••••••••••••••••••• 
PEGMAtiTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PttYLLlTE. ••• •• ••• •• • • •• •. •. • •• • • • •• •• • ••.• ••• • • •• • • •• • • • • • • • •• •• • • •• • • •• 
UUARTZilE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

APPENDIX f f-205 

300HBOG 
300MtGS 
300MCSC 
300MDMR 
300MGNS 
300MMPC 
300MNZN 
300MR8L 
300MYCC. 
300PGMT 
300PLLT 
300PZPB 
300QRTZ 
300RYLT 
300SCST 
300SHlE 
300SLSN 
300SLTE 
300SNDS 
300SYNT 
300TRCT 
300TUff 

400AGGS 
400AGLL 
400ALSK 
400AMP& 
400ANDS 
4008RCC 
400BSLT 
400tGLM 
4000Cll 
400DLMT 
400DLRT 
40000RT 
lf.OOOUNT 
400GS6R 
400GNSS 
400GRDR 
400GRGS 
.~tOOGRNT 
400GWCK 
lf.OOHBDG 
itOOMCGS 
400MCSC 
400MDMR 
400MGNS 
400MMPC. 
400MNZN 
400MRBL 
400HVC.C 
400PGMT 
400PLLT 
400QR1Z 



RhYOLITE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400RYLT 
SCHIST•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SCS1 
SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SHLE 
SILTSTONE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SLSN 
SLATE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SLTE 
SANOSTONt ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~OOSNDS 
SYENITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SYNT 
TRACHYTE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400TRCT 
lUFF•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~OOTUFF 

APPENDIX F F-lOb • 



NORTH DAKOTA 

UNKNOWN 

UNKNOWN MATERIAl•••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOUMTL 

CENOZOIC. 

CENOZOIC ERAlHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

UUATERNARY 

QUATERNAR't S'tSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOC.f::NE 

HOLOCENE AllUVIUM••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
HOLOCENE SERlE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 

PLEISTOCENE 

ANTELOPE CREEK AIJUIFER •••••••••••••••••••••••••••••••••••••••••••••••• 
APPLE CREEK A(JUlfER,LOWER ••••••••••••••••••••••••••••••••••••••••••••• 
APPLE CREE-K AQOlfEtc.,UPPER ••••••••••••••••••••••••••••••••••••••••••••• 
6ALD HILL CREEK AUUlFER••••••••••••••••••••••••••••••••••••••••••••••• 
BRADOOCK AW.ulFER•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BURl~O VAlllY DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••• 
BEACH DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bUffAlO CREEK AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••• 
bURIED GLACIOFLUVIAL DEPOSITS ••••••••••••••••••••••••••••••••••••••••• 
BELMONT AQUI~R••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BISMARCK A"'UlfEke••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SANT~l AQUifER •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BURNT CRE:EK AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••••• 
BURlED OUTWASh UEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••• 
bRIGHTWOOD AQUlF~•••••••••••••••••••••••••••••••••••••••••••••••••••• 
BURLINGTON AQUI~ER••••••••••••••••••••••••••••~••••••••••••••••••••••• 
SUTTE AQUl~ER••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CUTBANK CREEK A~UIFER•••••••••••••••••••••••••~••••••••••••••••••••••• 
CENTRAl EDDY A~UIFER•••••••••••••••••••••••••••••••••••••••••••••••••• 
COLFAX AQUlFER.••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COLUMBUS A~Ulf~k•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CHERRY LAkE J1QUIFER ••••••••••••••••••••••••••••••••••••••••••••••••••• 
CARRINGTON A~UIFER •••••••••••••••••••••••••••••••••••••••••••••••••••• 
COURlNAY AQUIFER •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CREVASSE OEPO:>ITS ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAT TAll AQUl~ER•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OtLTA OlPO~ITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OUUGLAS AQUIFtR••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DENBIGH AQUIFER ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DEER lAKE AQUI~tR••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OUNE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ERIC LAKE A«.iOIFEk ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EOINSURG AUUlfER•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EObELEY AQUifER ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ENbl(VALE A~UlftR ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

APPENDIX f F-207 

112APCK 
112APCKL 
112APCKu 
112BC.K 
ll2BOCK 
112BDVL 
112BECH 
112BFCK 
112BGFV 
ll2BLMN 
ll2BMCK 
112BNTL 
ll2BRCK 
112BROO 
112BR.GO 
ll28RLG 
ll2BUll 
112CBKC 
112CLED 
112CLFX 
112CLMB 
112CRLK 
112CRNG 
ll2CRTN 
112C.RUS 
ll2CTTL 
ll2DELT 
1120\7LS 
112DNSH 
1120RLK 
ll20UNE 
ll2ECLK 
112EOBG 
llZEOGL 
112EGLV 



ELLENDALE AUUIFER.~••••••••••••••••••••••••••••••••••••••••••••••••••• 
t:Lte.. VALLEY A.QUlfER •• ••. •• •• • •• • • •• • • • •• •• •• • • •• •. •• • • •. • • •. •. • • •• • •. •. 
ELM CREEK AUUlFER••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EMERADU AQlJlFER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ESKtR DEPO~lTS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EShONO AQUifER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EASTMAN AQUlfE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fOROVllLt: AOUift:-R ••• •••••••••• • •••• •• •••••••••••• ••••••••••••••••• •••• 
FARGO AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FORT MANDAN AQUlfEk••••••••••••••••••••••••••••••••••••••••••••••••••• 
FAIRMOUNT AQUl~ER••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FORtST RIVt~ AUUIFER•••••••••••••••••••••••••••••••••••••••••••••••••• 
GRANO fORKS AQUlfER•••••••••••••••••••••••••••••~••••••••••••••••••••• 
GALE~BURG AQUIFER••••••••••••••••••~•••••••••••••••••••••••••••••••••• 
bLENCO C.HANNfl AUUIFER ••••••••••• ~•••••••••••••••••••••••••••••••••••• 
GLENVIE~ AQUIFfRa••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GOLDWIN AWlFE::R ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bULLPH AQUlFE~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GOOOMAN CREEK AUUlftR••••••••••••••••••••••••••••••••••••••••••••••••• 
GRtNORA AQUifER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bARRlSON AQUIFf:k•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAMAR AQUlftR••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
t11UOENWOCD LAKE 1''-tUIFEI< ••••••••••••••••••••••••••••••••••••••••••••••• 
hO~fLUND AQUifER••••••••••••••••••••••••••••••••••••••••••••••••~••••• 
nllLSBORO AWlfER •••••••••••••••••••••••••••••••••••••••••••••••••• .; •• 
HAMILTON A\IUlftR •••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••• 
HANKINSON AOUlffR ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HOMER AQUlftR••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HOkSESt10E VALLEY AQU If Ek. • •••• •. ••. •.;. • • ••.• ~. •. •. • •. • • • •. • •• • • •. • •. • • • 
HORSE NOSE bUllE AQUIFER•••••••••••••••••••••••••••••••••••••••••••••• 
HEART RIVtR AQUifER••••••••••••••••••••••••••••••••••••••••••••••••••• 
IC~ CONTACT DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••• 

ICELANDIC AUUlffR••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lNK~TER AQUlFtR••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
JAM~S RIVER A~Ulf~k••••••••••••••••••••••••••••••••••••••••••••••••••• 
JAMeSTOWN AQUifER ••• ••. •• -• • • • • •. •• • •••••• •• • • •• • • •• •• ••• •• •• •. • •. • • • •• 
JUANITA LAkE A~UlflR•••••••••••••••••••••••••••••••••••••••••••••••••• 
~OHNSON LAKE AQUIFER •• • • • • • •. • ·• • •• • • •• •. • •• • • • • • • •• • • • • • • • • • • • • • • • •• ·• • 
KAME: OEPOSllS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KNifE RlVEk AQUIFER ••••••••••••••••••••••••••••••••••••••••••••••••••• 
KlLLUEEk A~U~~~k•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~llbORt AQUIFER ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KARLSRUHE A~UlfEK •• ••••••••••••••••••••••••••••••••••••••••••••••••••• 
KAME TERRALE OEPOSllS ••••••••••••••••••••••••••••••••••••••••••••••••• 
~ENMARt A~UlFER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LALUSTRINE ~EPC~IT~••••••••••••••••••••••••••••••••••••••••••••••••••• 
LEED~ A~UJfER••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LONG LAKE A\iUlfi::Ra•••••••••••••••••••••••••••••••••••••••••••••••••••• 
LlbNITE CITY AUUI~ER•••••••••••••••••••••••••••••••••••••••••••••••••• 
lAKE 
LA~E 

LAKl: 

NETTlt: 
NETTIE 
Nl:TllE 

AQUIFER 
A~UlftR 
A~UlfER 

SYSTEM•••••••••••••••••••••••••••••••••••••••••••• 
SYSTEM, lOWcK••••••••••••••••••••••••••••••••••••• 
SYSlEMt uPPER••••••••••••••••••••••••••••••••••••• 

LAKE ~OURIS A~UlfER••••••••••••••••••••••••••••••••••••••••••••••••••• 
LITTLE MUDDY A~Ulf~R•••••••••••••••••••••••••••••••••••••••••••••••••• 
LAMUURE AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOWER SOURJ S A4.;.JUlFER •• •. • •.•• • • • • ••. • • •• •• •• • • •• •• • •• • ••• •. • • ••• •• • ••. • 

APPENDIX F F-2:08 

e 
112ElDl 
llZELKV 
112EMCK 
ll2EMRD 
112ESkR 
112ESMD 
112ESMN 
112FDVL 
ll2FRGO 
ll2FRMD 
ll2FRMN 
ll2FRRV 
ll2GDFK 
ll2GLBG 
ll2GLCC 
112GLNV 
112GlON 
112GLPH 
ll2GMCK 
112GRNR 
ll2GRSN 
ll2HAMR 
112HDLK 
112HFLD 
ll2Hl8R 
112HMLN 
112HNKS 
112HOMR e ll211RVL 
112HSN8 
1121iTRV 
112ICC.C 
ll2ICOC 
112IKSR 
112JMRV 
ll2~MSN 
112JNLK 
ll2JSLK 
112KAME 
112KFRV 
112KLDR 
112KLGR 
llZKLRH 
112KMTC 
112kNMR 
112LCSR 
112LE::OS 
112LGLK 
112LGNC 
112LKNT 
112LKNTl 
112LKN·ru 
112LKSO 
112LLMD 
112lMUR 
112LRSR 

e 



LOST LAKE ~QUifER••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LITTLE hEAKT A'-tUlFl::t<. •• • •••. • •• • ~ ••• • • ••. ••••. •• •• ••• •••• •••••• •••••• •• 
MC. KENZIE AWlfEf<. ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Mt VILLE AUUIFER•••••••••••••••••••••••••••••••••~•••••••••••••••••••• 
MAOOOCK AQUlfLK••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ME Of-ORO AQU I FEK ••••••• • • • ••• • • • •• • •• • ••••• • • • •. • ••• • •• • ••• • •• • ••• • ••• • 
MEDINA AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HlDWAY _ AQ~lfER •••••••••••••••••• ~ ·•••••••••••••••••••••••••••••••••••• 
MANfRED AQUlfEk••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MILNOR CkANNEL AQUlFE~•••••••••••••••••••••••••••••••••••••••••••••••• 
HARSTONHOOR PLAIN A~Uif~R••••••••••••••••••••••••••••••••••••••••••••• 
MUNICH AQUIFE::R •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MINNEWAUKAN AQUIFEK ••••••••••••••••••••••••••••••••••••••••••••••••••• 
MOUNT MORIAh AQUIFER •••••••••••••••••••••••••••••••••••••••••••••••••• 
MINOT AQUif~R••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HEkLER AQUifER •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MARTIN AQUifER SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••• 
NOR"IHWtST 8URIEO CHANNEL AQUlFt:k •••••••••••••••••••••••••••••••••••••• 
NORTH 6URlt:lGH A«.lUIFER •••••••••••••••••••••••••••••••••••••••••••••••• 
NAPOLEON A~UlffR•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NORTHWE::!>l' EUuY A(;;UlFE:R•••••••••••••••••••••••••••••••••••••••••••••••• 
NORTH "ILL AQUlFER•••••••••••••••••••••••••••••••••••••••••••••••••••• 
NE::W RO~K~ORD AQUIFER •••••••••••••••••••••••••••••••••••••••••••••••••• 
NORTONVILL~ AQUIFER ••••••••••••••••••••••••••••••••••••••••••••••••••• 
NEW TOWN AQtJlffR •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OBERON AQUI~FR•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GAk~S AQUifER ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OTTERTAIL AWifER ••• •• •· •••• • •••. •••• • •••. ••• • •••• ••• •••••••••••••• •• •• 
OUTWA~H OEPCSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PAGE AQUlftR•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Pl~ASANl LAKE A~UlFER••••••••••••••••••••••••••••••••••••••••••••••••• 
PLEISTOCENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••• 
PEMBINA DELTA AUUIFER••••••••••••••••••••••••••••••••••••••••••••••••• 
PfMBINA RlVl:R AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••• 
PIPtSTEM CREEK AUUIFER •••••••••••••••••••••••••••••••••••••••••••••••• 
POPlAR AQUifER•••••••••••••••••••••••••••••••••~•••••••••••••••••••••• 
PAINTEO WOOOS LAKE AQUlfEK •• •••••••••••••••••••••••••••••••••••••••••• 
RAY AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••••••••••e•• 
KOt.KY RUN AWlfER ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RO~EFIELO A~UlfcR••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RUSStL LAKE AQUlfEk••••••••••••••••••••••••••••••••••••••••••••••••••• 
RANDOM CREEK AQUIFER •••••••••••••••••••••••••••••••••••••••••••••••••• 
RUSLANO AQUiFER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RIVERDALE AQUIF~R••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RYOER AQUIFER•••••••••••••••••••••••••••••••••••••••••~••••••••••••••• 
SIBLEY CkANNEL AQUifEf{•••••••••••••••••••••••••••••••••••••••••••••••• 
STRAWBERRY lAKE: AQUIFER ••••••••••••••••••••••••••••••••••••••••••••••• 
STRASBURG AwUifER••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SOO CHANNE:·l AUUIFER. ••. ••• • • •• •. •• • • • •• • • • • • • •• • • •• • • • • • • • • • • • •• • • •• •• 
SUNURE BURIEO CHANNEL AQUifck ••••••••••••••••••••••••••••••••••••••••• 
SAND P~AIRIE AQUifER•••••••••••••••••••••••••••••••••••••••••••••••••• 
SOUlH ~E~SENOEN A\iUlFER••••••••••••••••••••••••••••••••••••••••••••••• 
SIMS AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Sl • .JAME:S AQ-UlFER••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SNAKE CREEK AQUIFER.•••••••••••••••••••••••••••••••••••••••••••••••••• 
SKJERMO LAKE AQUIFER •••••••••••••••••••••••••••••••••••••••••••••••••• 

APPENDIX f f-20'1 

112LSLK 
ll2l THR 
ll2MCKZ 
112MCYL 
112MOC.I<. 
ll2MDFO 
ll2M01N 
112MOWY 
ll2MfRD 
ll2MLC.l 
112Mf1PL 
ll2MNC:H 
112HNKN 
ll2MNMR 
ll2MNOT 
ll2MRCR 
ll2t1RTN 
112NBOC 
ll2NBLG 
llZNPlN 
112NRED 
112NRHL 
ll2NRKF 
112NR\IL 
ll2NWTN 
ll206RN 
ll20KES 
ll20TRL 
1120TSh 
112PAGE 
ll2PLLK 
112PLSC 
112PMBO 
112PMSR 
ll2PPCK 
112PPLR 
llZPWLK 
ll2RAY 
112RCKR 
112RFLD 
ll2RllK 
112RMC.K 
ll2RSlO 
112RVDL 
112RYDR 
ll2SBLC. 
112SBLK 
112S6RG 
ll2SC.NL 
112SOBC 
112SOPR 
ll2SFSD 
112SIMS 
112SJMS 
ll2SK.CK 
112SKJL 



SHELL CREE~ AQUifER SYSTEM•••••••••••••••••••••••••••••••••••••••••••• 
~nlELDS AQUlFER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SHEYENNE ChANNEl AWUIFER•••••••••••••••••••••••••••••••••••••••••••••• 
SHEYENNE UELTA AUUl~EK•••••••••••••••••••••••••••••••••••••••••••••••• 
SOUMIS VALL~Y AQUIFER ••••••••••••••••••••••••••••••••••••••••••••••••• 
SPlRllWOOO AQUifER •• ••. •• • ••• • •• •• • • • •••• •••. ••. • •••• ••••• •• ••••• ·• •• •• 
SWUARE BUTTf CkEEK AQUIFER•••••••••••••••••••••••••••••••••••••••••••• 
STONEY SLOUGH A4.i.U1FER ••••••••••••••••••••••••••••••••••••••••••••••••• 

AQl.llF-tR • • • • • • • • • • • • •. • • • • • • •. • • • • • • •. • • • • • • • • • • • • • • • • • • • • •• SOUTh HILL 
SlRI::ETEk 
SHtYt:NNt: 
!>EVEN MILE 

AQUI f-t:R •••• • ••••••••• • • •• •••• • •• •• •• ••·. • •. •. • •. • •. • • • •. • •• • • • 
VlLLA~E AQUIFER •••••••••••••••••••••••••••••••••••••••••••••• 

tOUL~E AQUIFER••••••••••••••••••••••••••••••••••••••••••••• 
SYUNEY AQUI~ER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TILL DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lULGEN AOUl~Ek•••••••••••••••••••••••••••••~•••••••••••••••••••••••••• 
lURlLE LAkE AQUIFER SYSTEM•••••••••••••••••••••••••••••••••••••••••••• 
lriUMPSON AWUlFEk•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lUKlU A~Ul~~R••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lOw~R LIJY AQUIF~R•••••••••••••••••••••••••••••••••••••••••••••••••••• 
TKENTON AQUIFtk••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TERRACE U~PUSlT~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UPPER BUfFAlO CREEk AQUIFEK••••••••••••••••••••••••••••••••••••••••••• 
VANb AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VALLEY CllY A~~ifEK••••••••••••••••••••••••••••••••••••••••••••••••••• 
WJNDSOR A~Ulf~R••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WOLf CREEK AOUIFEK •••••••••••••••••••••••••••••••••••••••••••••••••••• 
WESt FARGO A~Ul~ER•••••••••••••••••••••••••••••••••••••••••••••••••••• 
wiNG CHANNEl AUUlfEK•••••••••••••••••••••••••••••••••••••••••••••••••• 
WAGUNSPORl ACUlfEK•••••••••••••••••••••••••••••••••••••••••••••••••••• 
WILDROSE AVUlfER •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
W~LLER SLOUGh AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••• 
WIHBLEUON A'-tUlf·i:k ••• ••. •• • ••• • • • •• •. • • • •. ••. • • • • • • • • • ••• •. • • •• ••• • • • • • 
WAHPETON A~UifER•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WARWICK At.~.Ulft:.K •••••••.•••••••••••••••••••••••••••••••••••••••••••••••• 
WrilJE SHIELU A~UlfER•••••••••••••••••••••••••••••••••••••••••••••••••• 
WfSl WILDROSE AQUifER••••••••••••••••••••••••••••••••••••••••••••••••• 
YANKlUNAl Ckl~K AUUlFER••••••••••••••••••••••••••••••••••••••••••••••• 

li:KllAKY 

112SLCK 
ll2SLOS 
ll2SNCL 
112SNOL 
llZSORV 
112SPRO 
ll2SQ&C 
112SSLG 
llZSTHl 
112STRR 
112SVLG 
112SVMC 
ll2SYON 
ll2Tlll 
112TLGN 
112TLLK 
112TMPS 
112TOKO 
ll2TRCT 
112TRNN 
llZlRRC 
112UBC.K 
112VANG 
ll2VLC1 
112WDSR 
ll2WFC.K 
112WFRG 
112WGC.l 
ll2WGPR 
112WLDR 
ll2WLSG 
112WMBD 
112WPTN 
112WRCK 
llZWSLO 
112WWLO 
112YKCK 

TERTIARY 5Y~ltM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

MIOCENE 

MlUCENE SERlE~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MOC.N 

OLIGOCENE 

WHITE RlVtR fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 123WRVk 

EOLENE 

GULIJEN VALL[Y FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• l24GLOV 

APPENDIX f F-ll<J 

• 

• 



PALEOCENE 

CANNONBAll-LUDLOW MEMBERS OF FORT UNION FORMATION ••••••••••••••••••••• 125CBLD 
COAL LAKE CG\JLf.E INlERVAL ••• •• •. •• •••••• • •• •. • ••• ••. • ••• • • •••••• • • •••• 125CLCI 
~OAL LAKE COULEE BED•••••••••••••••••••••••••••••••••••••••••••••••••• 125CLKC 
CANNONBALL MEM&Ek Uf fORT UNION FORMATION ••••••••••••••••••••••••••••• 125CNBL 
fORT UNION fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• l25FRUN 
HAGEL bED••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 125HGEL 
HAGEL INTERVAL•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 125HGIV 
HENSLER BEU••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 125HSLR 
KINNEMAN LREEK INT~RVAL ••••••••••••••••••••••••••••••••••••••••••••••• 125KtlV 
LUULOW MEMBER (1F FURl UNION FORMATION ••• ••• •• •• •• •• •• •• •. • •• • • •• • •• • • • 125lDLW 
LUDLOW MEMBE:R Of- fORl UNION FORMAT10N-t1£:ll CREEK FORMATION ••• •• •• • •• •. l25LHCK 
~ENllNEL BltiTE-lONGUE RlVEk MEMBERS Of fORT UNION FORMATION ••••••••••• 125SBTR 
SENTINEL BUTT~ MEMBER Of FORT UNION FORMATION ••••••••••••••••••••••••• 125SNLB 
TONbUE Rl VER ME:~·U;iER OF fORl UNION FORMA liON. • •• •• •• • •••••••• • •. •. • •• •. 125TGRV 
TONGUE RlVER-LUulOW MEM6ERS Of fORT UNION fORMATION ••••• · •• ••• • •• •• •• •• l25TRVL 
TRAVIS CREEK INTERVAL •• ••••••••••••••••••••••••••••••••••••••••••••••• 12STVCI 
lRAVlS CREEk BtD•••••••••••••••••••••••••••••••••••••••••••••••••••••• l25TVCK 
UNDtRWOOD 6 BED••••••••••••••••••••••••••••••••••••••••••••••••••••••• l25U008 
UNUERWOOU C SED••••••••••••••••••••••••••••••••••••••••••••••••••••••• I25UODC 
UNuERWOOO ShEJ::-1 SAND•••••••••••••••••••••••••••••••••••••••••••••••••• lZ5UDOS 
UNuE:RWOOD ~ANO•••••••••••••••••••••••••••••••••••••••••••••••••••••••• I25UORO 
WE:LLER SLOUGH B~D••••••••••••••••••••••••••••••••••••••••••••••••••••• 125WLSG 
WELLER ~LOuGh INTERVAL•••••••••••••••••••••••••••••••••••••••••••••••• 125WS1V 

MESOZ.Olt 

MESOZOIC fRATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200HSZC 

CRElA~EOUS 

CRETACEOUS SYSTEM •• ••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 

UPPt:J( CR~ TACE:OUS 

BELLE fOURCHE FUI\MATlON ••••••••••••••••••••••••••••••••••••••••••••••• 211BLFC 
COLORAUO GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2lltLRD 
UPPER CRETACEOUS St::RlES ••••••••••••••••••••••••••••••••••••••••••••••• 211CRCSU 
CARLILE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CRLL 
fAGLt: FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2llEGLE 
FOX t1ILLS fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 211FXHL 
GREENHORN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 211GRNR 
'kANEROS SMALE:•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211GRRS 
t1Ell CREEk FORMATION-FOX Hill~ SANOSTCNE •••••••••••••••••••••••••••••• lllHCftt 
HELL C:REE:K FORMATION-FOX HILLS SANDSTONE, LOWER. • ••• • •• • •• •. •• ••. • •• •• 2llt1CFHL 
HELL CREEK FORMATION-fOX. HlLLS ~ANOST0Nf: 9 UPPER••••••••••• •••••••••• •• 211HCFHU 
HELL CREEK fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 211HLCK 
JUOITH RIVl:R f(JRMAllON •••••••••••••••••••••••••••••••••••••••••••••••• 211JDR'\I 
MONTANA bROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MNTN 
NIOBRARA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 211N8RR 
PIERRE SHAL~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211PIRR 

LOWER CRETACEOU~ 

LOWER CRETACEOUS SEklES ••••••••••••••••••••••••••••••••••••••••••••••• 217CRtSL 
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DAKOlA GROUP OR FORMATION OR Af.lUIFER•••••••••••••••••••••••••••••••••• 2170KOT 
FAll RIVEt< ~ORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 2llflltY 
LAKOl'A FUkMATION .... •••• •• ••• •• •• ••• ••. •• • •••. •••• ••• ••• • •• • ••. •• •• •. •• 217LKOT 
MOWRY SHA·Lt •••• • • ••• ••. ••. • •••• • •• • • •••• • •. • • •. • •. • • • •. • • • • • • • • • • • •. •. Z 17MWRY 
NE:WC.ASTLE SANO~l~t::••••••••••••••••••••••••••••••••••••••••••••••••••• 217NCSL 
SKULL lREEK FORMA liON •• •• ••. •• • • ••. ••. • •. •• • • •• • • ••• • • •• •• • • • •. • • · •••• .- 217SKCK 

JURASSIC. 

JURASSIC SVSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZZOJRSC 
JUKASSIC. REO btOS ••••••••••••••••••••••••••••••••••••••••••••••••••••• 220R080 

UPPEr{ JURASSIC 

UPPER JURASSIC ~~RlES•••••••••••••••••••••••••••••••••••••~••••••••••• 221JRSCU 
MURRISON FURMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••• 221HRSN 
RIEROON FOKMATIUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 221RRDN 
SUNDANCE FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• ZZlSNOC 
SWifT FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 221SWFT 

MIOOLE JURASSIC 

MIDDLE JURASSlL SERIES ••••••••••••••••••••••••••••••• ~ •••••••••••••••• 224JRStM 
PIPER fORMATION ........................................................ l24PIPR 

lRIASSit: 

SPEARFISH FLRMATION (lRlASSlC-PERMIAN) •••••••••••••••••••••••••••••••• 230SPRF 
lRIASSit SY~TE~••••••••••••••••••••••••••••••••••••••••••~•••••••••••• 230TRSC 

PALEOZO!(, 

PALEOZ.OIC EKAlHEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 

PERMIAN 

MINNEKA~TA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 310MNKT 
MINNELUSA FORMATION lPEkMlAN ANO PENNSYLVANIAN)••••••••••••••••••••••• 310MNLS 
PE:RMIAN SYSlEf4 •• •• •• •• • ••. •. ••• • •• •• •• •• • •••.• •••. ••• •••• •• • • • •. • • • •. •• 310PRHN 

LOWEk Pt:RM.lAN 

UPECHE SHALE:•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3170PCH 

P£NNSYLVAN1AN 

AMSDEN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 320AMSO 
PE~NSYLVANlAN SYSltH •••••••••••••••••••••••••••••••••••••••••••••••••• · 320PSLV 
TYLER FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320TYLR 

MISSISSIPPIAN 

tiAKKEN fORMitllON tMISSISSIPPlAN AND DEVONIAN)••••••••••••~•••••••••••• 3308KKN 
MISSISSIPPIAN SYST~H•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 

APPE:NOlX f f-212 



e . 
UPPER MISSISSIPPIAN 

BIG SNOWY GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 331BGSN 
CHARLES FORMAllON ...................................................... 331CRlS 
HEATh FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 331HE1H 
KlbB~Y SANOSTO~E•••••••••••••••••••••••••••••••••••••••••••••••••••••• 331K88Y 
MADISON GROUP tUPPER AND LOWER MISSISSIPPIAN •••••••••••••••••••••••••• 331MDSN 
MISSION CANYON l_IMESlONE. ••. •• •• •• ••• ••. ••••. •• •• ••. •••• •• •• • • •• •• •• •• 331MSNC 
MISSISSIPPl.AN, UPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 331MSSPU 
OTTER FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3310TTR 

LOWER MISSI~SIPPIAN 

LODGEPOLE. LIMES lONE ••• • ••••••• •••• •• • ••••••••••••••••••• •••••••••••• •• 337LOGP 
MISSISSIPPIAN, LOWER •••••••••••••••••••••••••••••••••••••••••••••••••• 337HSSPL 

DEVONIAN 

DE:VONIAN SYSTE::M ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 

UPPER DEVONIAN 

6IRO SEAR FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 341BRDB 
DUPEROW FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3410UPR 
DEVONIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3410VNNU 
JEFFERSON GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 34l.IFRS 
SOURIS KlVER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 341SRRV 
THREE fORKS ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 341TRFK 

MIODL.E DEVONIAN 

DAwSON BAY FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 344DDN8 
OEVONlA~t MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3440VNNH 
ELK POINT GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344ELKP 
PRAIRIE FORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 344PRIR 
WiNNIPEGOSIS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 344WPGS 

LOWER DEVONIAN 

BEARTOOTH BUTTE fORMATION ••••••••••••••••••••••••••••••••••••••••••••• 347BRTB 
OtVONlANt LOWtK••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3470VNNL 

SILURIAN 

INTERLAKE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 350IRLK 

MIDDLE SILURIAN 

SILURIAN, MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 354SLRN" 

LOWER SILURIAN 

SILURIAN, lOWE:R••••••••••••••••••••••••••••••••••••••••••••••••••••••• 357SLRNL 

APPENDIX F F-213 



UROOVICIAN 

DE:ADWOOU fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 3600DWO 
ORDOVICIAN SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3600DUC 

UPPER ORDOVIClAN 

ORDOVICIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••• 3610D~CU 
Rl:O RIVER fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 361RDRV 
STONY MOUNTAIN fORMATION •••••••••••••••••••••••••••••••••••••••••••••• 36lSNHN 
~TONEWALL FURMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 361STNL 

MIDDLE URUOVlClAN 

OROOVltlAN, MJUOLE ••••••••••••••••••••••••• ~ •••••••••••••••••••••••••• 36400VtM 
WlNNIPEG fORMAliON ..................................................... 364WNPG 

CAMBRiAN 

CAMBRIAN SYSTEM.•••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 

UPPI:R lAMSRlAN 

CAMBRIAN, UFPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CMSRU 

PRECAMBRiAN 

PRECAMBRIAN E:RATHE~••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 
PRECAMBRIAN l:IKANITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 400PC.MSG 

APPENDIX F F-214 
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CENOZOIC. 

CENOZOIC ERATt-tt:M •••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOC.NZC 

QUATERNARY 

QUATERNARY ~YSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOL.OCENE 

HOLOCENE ALLUVIUH ••••••••••••••••••••••••••••• ~ ••••• ~••••••••••••••••• lllALVM 
COLLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllCLVM 
ltKRACE DEP05lts •••••••••••••••••••••••••••••••••••••••••••••••••••••• lllTRRC 

PLEISTOCENE 

LAKE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112LAKE 
OulWASH ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1120TSH 
TILL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TILL 

PALEOZOIC 

PALEOZOIC ERATHE:M••••••••••••••••••••••••••••••••••••••••••••••••••••• 300Pllt 

PERMIAN 

PERMIAN SY~lEM•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PRMN 

LOWER PERMlAN 

GREENE FORM~TlUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 317GREN 
WA~HlNGTON fURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 317WSNG 

PENNSYLVANIAN 

PENNSYLVANIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 

U~PER PENN~YLVANIAN 

CONEMAUGH fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 32lCNMG 
MONONGAttt:lA FORMJ.T ION ••••••••••• ••. • • •• •. •• •. • • •. •. • • • ••• • • • • •. • ••••• • 321MNGL 

MIDDLE PENNSYLVANIAN 

ALLEGHENY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 324ALGN 
POTTS~ILLE fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 32~PSVL 

MISSISSIPPIAN 

BEDFORD SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 330BDFO 
SEREA SANOSlUNl••••••••••••••••••••••••••••••••••••••••••••••••••••••• 330BERE 
LUYAHOGA fD .... MA liON ••• • ••••••• • •• •• •• • •• •• ••. • •••• •. •. • • • •••••••••• •. • • 330(. VHG 
MISSISSIPPIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 
fU. SSI SS IPP .11\N-OE~ONIAN SYSTEMS •• •• •. • •• • • •• •• •. • •. • •• • •• • • • •••••• •. • •• 330MSSPO 

APPENOIX F F-215 



SUNbURY SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 330SN8R 

UPPER MISSISSIPPIAN 

LOGAN fORMA ~liON. ••. • ••. •• ••. • • •. ••. • • •• •• • ••• • • • • • • • • ••. •• • •• • • •• •. • • • 331LOGN 
MAXVILLE: LlKESTONt: •••••••••••••••••••••••••••••••••••••••••••••••••••• 33lHXVL 

OE:VONIAN 

DEVONIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 

UPPER IJEVONlAN 

OHlU SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3~10HIO 
OLt:NlANGY !>tiALt••••••••••••••••••••••••••••~•••••••••••••••••••••••••• 3410LNG 

MIDDLE OEVONlAN 

AMHERSTBURb FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 344AMBG 
tOLUMBU~ LlME~TONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 344CLM8 
DELAWARE Ll~ESTONE: •••••••••••••••••••••••••••••••••••••••••••••••••••• 3~40LWR 
OETkOIT RIVER GkOUP••••••••••••••••••••••••••••••••••••••••••••••••••• 344DRVR 
LUCAS LIM~STON~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3~4lUCS 
MARC~LLUS ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344HRCL 

LOWER Dt:~Uf\4lAN 

ORISKANY SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3470RSK 

~ILUKIAN 

SILURIAN SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

UPPE:R SILURIAN 

BASS lSLANOS UOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••• 35181LD 
GRtENflELO UOLDMllt •••.•••••••••••••••••••••••••••••••••••••••••••••••• 351GFLD 
PUT-1N-6A'f OOLOMITE. ••. •• ••••• •. •• •• • ••• · •• •. • •• •• ••• •• • •• • •••••• •• •• •. 351PIN8 
RAl~IN RIVtR DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••• 351RRVR 
TYMOCHTEE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 351THCT 

MIDDLE SILUklAN 

tEUARVILLE OULOHITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 354CDVL 
DAYTON LIME~lONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3540YTN 
EUPhEMIA DOLOMITt ••••••••••••••••••••••••••••••••••••••••••••••••••••• 354EPHM 
U~GOUO FORMAJION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3540SGO 
SPRINGFIELD LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 35~SPGF 

NIAGARAN 

LOCKPORT DOLOMITE: ••••••••••••••••••••••••••••••••••••••••••••••••••••• 355LCKP 
NIAGARA DOLU,..ITI::: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 355NIC:.R 
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LOWER SILURIAN 

BRASSFIElD LlMtSTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 357BFLO 

ORDOVICIAN 

O~UOVltlAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 36000VC 

UPPER OKDOVlClAN 

ARNHEIM SriAlt:- ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361ARNM 
EDEN GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361EOEN 
ELkHOR~ FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 361ELKR 
FULTON SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361FLTN 
FAIRVIEW fORMA-l ION •••• •. • •••••••••••• •. • ••• • • ••• • • • • • • • • • • • •• • • •. •. • • • 361FR VW 
llBt.RTY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 36llBRT 
LATONIA SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361LTON 
MC. MlLLAJ\« fURMATlONe•••••••••••••••••••••••••••••••••••••••••••••••••• 36lMCMl 
~AYSVILLE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361MSVL 
Rlt.HMONO GROUP •• ~··••••••••••••••••••••••••••••••••••••••••••••••••••• 36lRCMO 
UTI'A SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 36lUTIC 
WAYNtSVILLE ShALt••••••••••••••••••••••••••••••••••••••••••••••••••••• 361WSVL 
WHITEWATER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 361WTTR 

MIDDLE ORDOVICIAN 

GLENWOOD SHALE MEKSER OF PLAlTEVlLLE FORMAllON •••••••••••••••••••••••• 3o4GLND 
POlNl PLEASANl fORMATION •••••••••••••••••••••••••••••••••••••••••••••• 364PPLS 
SAINT PE.TER SANDSTC~E-••••••••••••••••••••••••••••••••••••••••••••••••• 364SNPR 
TRENTON llMfSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 364TRNN 

CHAMPLAINIAN 

BLACK RIVER FOKMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 365BKRV 

CAMBRIAN 

CAMbRIAN SY~TEH.•••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CM8R 

PRECAMBRIAN 

PRECAMBRIAN ERAlHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCH8 

APPE:NDIX F F-217 



OKLAHOMA 

Cl:NOZOIC. 

CENOZOIC ERAlHEM •••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATtkNARY 

QUATERNARY AllUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••• llOALVM 
LALUSTRlNE UEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••• llOLCSR 
QUATERNARY SYSTE:M••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 
TERRAC.EtlOW,OEf'USllS •••••••••••••••••••••••••••••••••••••••••••••••••• llOTRRCl 

PLEISTUCENc 

DUNE SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1120UNE 
OOEE FORMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 11200EE 
PLEISTOCENE Sf::RIE~•••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
TERRALEtHIGh,UEPUSITS ••••••••••••••••••••••••••••••••••••••••••• ~ ••••• l12TRRCH 

lEkllAkY 

TERTIARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

PllOl.ENl: 

LAVERNE FORMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 121LVRN 
OGALLALA fOkMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••• 1210GLL 
PLIOCENE 5EkiES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PltN 

MESOZOIC 

ME5UZOIC f:RAThEM •••• ••. ••. • • •••• •• • •••••• •• • •• • •. ••. • •. • ••••••••• •. • • ·• 200MSZC 

CRET AC.EOUS 

CRETACEOUS SYSlEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRtS 

UPPER CR~TACEUUS 

DAKOTA FORMAllON-tHEYENNE SANOSTONE••••••••••••••••••••••••••••••••••• 2llDKCN 
DAKOTA ~ANu5luNE: OR f(JRMATlllN ••••••••••••••••••••••••••••••••••••••••• 2llOKOl 
tAbLE FORD f~kMATlON •••••••••••••••••••••••••••••••••••••••••••••••••• 211EGFD 
GRt::£NHORN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 2llGRNR 
GRANEROS SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211GRRS 

GULFlAN 

BROWNSTOWN MARL••••••••••••••••••••••••••••••••••••••••••••••••••••••• 212BRNS 
tOLOkADO FORJ-tA-IlON. • •• • •• •• ••••• •• ••• •• • • •• • • ••. • •• • •••• ••. • •. • • •• • • •• 212CLRO 
bULFlAN SEklt.S •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2.12GLFN 
ULAN FORMAliCN •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2120ZAN 
TOKIO FORMATlUN ••••••••••••••••••••• ~··•••••~••••••••••••••••••••••••• 212TOKO 
WOODBINE FOkMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 212WOBN 

APPENUIX F F-2:18 



LOWER CRETACEOUS 

ChEYENNE ~ANOSTONE•••••••••••••••••••••••• r ••••••••••••••••••••••••••• 217CYNN 
KIOWA SHALr••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••• 217KIOW 
PURGATOIRE FORMATION •••••••••••••••••••••• ••••••••••••••••••••••••••• 217PRGR 

COMANtHEAN 

ANlLERS SANU•••••••••••••••••••••••••••••• 
BOKCHITO fORMAllON •••••••••••••••••••••••• 
BENNINGTON LIMESTONE •••••••••••••••••••••• 
CADDO LIMESTONE- ••••••••••••••••••••••••••• 
COMAN(.Ht.-AN 
DOCK CREEK 

SERIES ••••••••••••••••••••••••• 
FORMATION •••••••••••••••••••••• 

DENTON CLAY••••••••••••••••••••••••••••••• 
OE UUEEN LIMESTONE •••••••••••••••••••••••• 
FREDERICKSUtMG GROUP•••••••••••••••••••••• 
FORT WORTh liMESTONE •••••••••••••••••••••• 
GOODLAND LIMESTONE •••••••••••••••••••••••• 
GRAYSON FORMATION ••••••••••••••••••••••••• 
HOLLY CREEK FORMATION ••••••••••••••••••••• 

••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
················~·········· 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 

K.-I~MICHI ~OkMAl ION•••••••••••••••••••••• •• 1 •••••• ••••••••••••••••••••• PAWPAW fORMATION •••••••••••••••••••••••••• ••••••••••••••••••••••••••• 
TRINITY bROUP••••••••••••••••••••••••••••• I••••••••••••••••••••••••••• 
WENO llMESlONE •••••••••••••••••••••••••••• 
WALNUT CLAY••••••••••••••••••••••••••••••• 
~ASHITA GROUP••••••••••••••••••••••••••••• 

JURASSIC 

••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 

218ALRS 
2188KCT 
Zl8BNNG 
218(.000 
218CHNC 
2180KCK 
218DNTN 
218DQUN 
218FKBG 
218fRWR 
218GDLD 
218GRSN 
218HLCK 
218KMCH 
218PWPW 
218TRNT 
218WENO 
218WlNl 
218WSHT 

JURASSIC SYSTEM ••••••••••••••••••••••••••• ••••••••••••••••••••••••••• 220JRSC 

UPPER JURASSIC. 

EXETER SANDSTONE•••••••••••••••••••••••••• 
UPPER JURASSIC S~kiES••••••••••••••••••••• 
HORRISON-OO(KUM FORMATIONS •••••••••••••••• 
MORRISON FURMAllON •••••••••••••••••••••••• 

TRIASSIC 

••••••••••••••••••••••••••• 
·······~··················· 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 

221EXTR 
221JRSC-U 
221HOKM 
221MRSN 

TRIASSIC SYSTEH••••••••••••••••••••••••••• ••••••••••••••••••••••••••• 230TRSC 

UPPER TRIASSIC 

DOCKUM GROUP•••••••••••••••••••••••••••••• 
UPPER TRIASSIL SERIES ••••••••••••••••••••• 

HOLLY CREEK FORMATlONe•••••••••••••••••••• 

PALEOZOIC 

••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 

••••••••••••••••••••••••••• 

2310CKM 
2311RSCU 

281HLCK 

PALEOZOIC ERATHtH ••••••••••••••••••••••••• ••••••••••••••••••••••••••• 300PlZC. 

APPENDIX F F-219 



PERMlAN 

GLORIETA SANOSTUNE•••••••••••••••••••••••••••••••••••••••••••••••••••• 310GLRT 
PEKMlAN SY~TLM•••••••••••••••••••••••••••••••••••••••••~•••••••••••••• 310PRMN 
t.iUARTEftMASlER fORMAllOf\1 ••••••••••••••••••••••••••••••••••••••••••••••• 310QRRM 
WELLING10h fURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 310WLNG 
WhiTtHOR~E SANDSTONE OR GROUP••••••••••••••••••••••••••••••••••••••••• 310WTRS 

OCHOAN 

CLOUD Cttl £:F fORMA 1' ION •••••••••• • •• •• • • • •• •. • •••• • • • • •. • • • • • • • • •. •. •. • • 312tOCF 
lJOXEY HE:M8t:R OF QUARlt:kMASTE:R FORMATION ••••••••••••••••••••••••••••••• 312DOXY 
Elt\ CITY MEi1SER OF OUARlERMASTER FORMATION. • • ••. • •• • ••• •• • • •• •• • • •• • •• 312ELKt 
OCttOAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3l20CHO 
WEATHERFURD MEMbER Of ClOliO CHlff FORMATION••••••••••••••••••••••••••• 312WRFO 

bUADALUPlAN 

bLAINE GYPSUM••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3138LIN 
uOG CREEK ~HALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 313DGCK 
El' kENU GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 313ELRN 
FLOWERPOT S~lf••••••••••••••••••••••••••••••••••••••••••••••••••• • ••• 313FLRP 
&UAOALUPIAN SE:RlE:!:t •••••••••••••••••••••••••••••••••••••••••••••••••••• 313GOlP 
MARLOW fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 313HRLW 
RUSH SPRING~ Fllk.MATION •••••••••••••••••••••••••••••••••••••••••••••••• 313RSPG 

LOWE:R PEKMlAN 

AUHIRE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 317AOMR 

LEOI"iARDIAI\4 

Bl~ON tsANOED MEMBER OF HENNESSE:Y SHALE•••••••••••••••••••••••••••••••• 318BSON 
CtDAR HILLS SANDSTONE MEM&f;R Of HENNESSEY SHALE••••••••••••••••••••••• 318COHL 
fAl~MONT ShAlE M~MB~R OF KENNESS~ SHALE•••••••••••••••••••••••••••••• 318FRMN 
GAk6ER SANDSTU~E •••••••••••••••••••••••••••••••••••••••••••••••••••••• 318GRBR 
HENNESSEY SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 318HNSS 
KINbMAN.SANUSlONt: MEMBI:k Of HARPER SILTSTONE •••••••••••••••••••••••••• 318KNGM 
lt:UNARD f :ORMAllON. •. ••. •• ••. •• •• ••. • •• •• •••. • •• • •. •• • ••• ••• • • • ••• • • • •• ~18LNRO 
OSCAR SANOSlON~•••••••••••••••••••••••••••••••••••• .••••••••••••••••••• 3180StR 
PURCELL SANOSTGNt: lt:N!:i IN tttNNI:SStY SHALE••••••. •••••••• •• •• •••• •••• •• 316PRCL 
POS1 OAK C.ON(:,LOME:RAlE MEMbeR Of WlCHilA fORMATION ••••••••••••••••••••• 318PSOK 
SALT PLAIN fOR~ATION •••••••••••••••••••••••••••••••••••••••••••••••••• 318SLPL 
WICHITA GROUP••••••••••••••••••••••••••••••••••••~•••••••••••••••••••• 318WCHT 

WllLflAHPlAN 

ADMIRE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 319ADMR 
<..OUNC.ll <::JRO\fl GROUP••••••••••••••••••••••••••••••••••••••••••••••••••• 319CCGV 
CHASE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 319CHSE 
PONTOTOC. GRUUP •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 319PNTC 
WOLFCAMP fOkMAT'ION •••••••••••••••••••••••••••••••••••••••••••••••••••• 319WFMP 

PE:NNSYLVANIAN 

PENNSYLVANI~N SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 

A~PENOlX f f-220 • 



VIRGIL IAN 

ADA FORMA 1·1 ON •• • •••• • • ••• • • • • ••••• • ••• • • • • • • •. • • • •. • • • • • •••• • • • • • • • • • 
COLLINGS RAN(.H LONGLOMERATE •••••••••••••• ~ •••••••••••••••••••••••••••• 
ElGIN ~ANUSTONE MEMBER OF VAHOOSA FORHATlfN••••••••••••••••••••••••••• 
VAHO. U.· SA FOR. ffA.· ll.ON. • • •• • • • • • • • • • • •• • • • •• • • r • • • •• • • • • • • •• • • • • • • • • • • • • • • • 
VANO:>S FORMAliONaa•••••••••••••••••••••••r•••••••••••••••••••••••••••• 
YIR·G· l.LIAN S .. ~RIES . ••. ·.···•••••••••••••••••••r•••••••••••••••••••••••••••• 

MISSOURIAN I 

BARNSDALL fORMATIONa•••••••••••••••••••••r•••••••••••••••••••••••••••• 
CHELK~RSOARO LIMESTONE ••••••••••••••••••• ~ ••••••••••• ~ •••••••••••••••• 
COfFEYVILLt fOKMATlON •••••••••••••••••••• •••••••••••••••••••••••••••• 
CHANUTE FORMAl.! ON •• • •• • • • •• • •• •• •• ••• ••• • • • • •• •. •• • • • •• ••. • ••. •• • • • • • 
DEWEY LIMEStONE •••••••••••••••••••••••••• •••••••••••••••••••••••••••• 
FRANCIS FORMAliON •••••••••••••••••••••••• •••••••••••••••••••••••••••• 
HOGSHOOTER LIME-!)TONE ••••••••••••••••••••• •••••••••••••••••••••••••••• 
HOXBAR FORMATION ••••••••••••••••••••••••• 
lOLA LIMESlONE: ••••••••••••••••••••••••••• 
MISSOURIAN ~ERI~S•••••••••••••••••••••••• 
NELLIE BlY fORMATION ••••••••••••••••••••• 
~UXIE SANDS lONE MEMBER Of CHANUft FOkMATI 
SEMINOLE FURMATIUN ••••••••••••••••••••••• 
TALLANT FORMATION •••••••••••••••••••••••• 
TORPtOO SAflfOSTONE MEMSEK Of WANN FORMATIO 
WANN FORMATION ••••••••••••••••••••••••••• 

MIOOLE PENNSYLVANIAN 

•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
N••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••• BELLE CllY LIMESTONE: ••••••••••••••••••••• 
FRANKS tONGtOMERATE •••••••••••••••••••••• •••••••••••••••••••••••••••• 
HILLTOP FllRMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MluULE PENNSYlVANIAN SEklES.••••••••••••• •••••••••••••••••••••••••••• 

DES MOINES I AN 

ALlAMONT LlHESTONE•••••••••••••••••••••••••••••••••••••••••••••••••••• 
BOGGY SHAL~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BLUEJACKET SANO~lONE HEHBl:k Of BOGGY SHAL ··••••••••••••••••••••••••••• 
bANDERA SHAl~•••••••••••••••••••••••••••• •••••••••••••••••••••••••••• 
CHELSEA SANOSTONE MEMbtK Of SENORA FORMATION •••• ••• ••••• •••••••••• •••• 
CALVIN SA~OSTON~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DEESE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OES MOINE~lAN St:klt.S ••••••••••••••••••••• •••••••••••••••••••••••••••• 
FOkT SCOTT LIMESTONE:: •••••••••••••••••••••••••••••••••••••••••••••••••• 
HOLDENVILLE SHALE•••••••••••••••~••••••••••••••••••••••••••••••••••••• 
HARTSHORNE SANOSlON~•••••••••••••••••••••••••••••••••••••••••••••••••• 
LABETTE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LENAPAH LlMESTONE••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MC AL~STER SHALl•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NOWATA SHALE••••••••••••••••••••••••••••• •••••••••••••••••••••••••••• 
OOLOGAH LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PAWNE:t 
SENORA 
SlUART 

LIMES TONE: •• • •••• •. • • ••••••••• • ••• • • • • • • • ••• • •• • • •. • • ••• •. • •••• • 
FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SkALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

APPENDIX F F-221 

322ADA 
322CGRC 
322ELGN 
3Z2YMOS 
322YNSS 
322YRGL 

323BRDL 
323CCKS 
323CFVL 
323CHNT 
323DEWY 
323fRCS 
323HGSR 
323HXSR 
32310LA 
3Z3HSSR 
323NL6L 
323NOXI 
323SMNL 
323TLN1 
323TRPO 
323WANN 

324BLCT 
324FRKS 
324HLTP 
3.21tPSLVM 

325ALMN 
325BGGY 
3258JCK 
3258NOR 
325CHLS 
325CLVN 
3250EES 
325DSMS 
325FRSC 
325HLOY 
325HRSR 
325L8T"T 
325LNPH 
325MCAL 
325NOWT 
3250l.GH 
325PWNE 
325SNOR 
325S1RT 



SAVANNA SANuSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 325SVNN 
THURMAN SANDS 'lONE •• • •• • •• •• • • ••• •• ••• •. • • • • • • • • •. •• • • • • • • • • • •. • •• • •• •. 325TRHN 
WETUMKA ~HAt£••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 32SWTHK 
WEWOKA FORMATIGN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 32SWWOK 

ATOKAN 

ATOKA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 326ATCK 

LOWER P~NN~YLVANIAN 

LOWER PENNSYLVANIAN SERIES•••••••••••••••••••••••••••••••••••••••••••• 327PSLVl 
UNION VAllt-'f fCRMAliON •••••••••••••••••••••••••••••••••••••••••••••••• 327UNVL 

MORROWAN 

8LOYO SHAL~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3286LYD 
C.MlCKAC.HOC C.htkl•••••••••••••••••••••••••••••••••••••••••••••••••••••• 328CCKC 
OOkNlC.K HilLS ~ORMAl. lON •• • •. • ••• •• •• • •••. •• •• • • • • •. • • •• •• • • • •• • •. • •. • • 3280C.KH 
HAlt fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 328HALE 
JACKFORK SANDSTONE•••••••••••••••••••••••••••••••••••••••••••••••••••• 328JkFK 
JOhNS VALlfV SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••• 328JSVL 
MDRRO~AN SERl~S••••••••••••••••••••••••••••••••••••••••••••••••~•••••• 328HRRW 
WAPANUCKA LlMt~TONE••••••••••••••••••••••••••••••••••••••••••••••••••• 328WPtK 

Ml!:.SlSSIPPIAN 

CN.Al'lANOOGA Stt.Alt •••••••••••••••••••••••••••••••••••••••••••••.•••••••• 330ClNG 
MlSSlSSIPP1AN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 
STANLEY SHALE••••••••••••••••••••••••••••••••••••••••••••~•••••••••••• 330STNl 

UPPER HISSl~SIPPIAN 

BOONE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 331800N 
HlNOS\IllLE •~ IM[!>TONC: •••••••••••••••••••••••••••••••••••••••••••••••••• 331HDVl 
MOORE.FIELO t-ORHAllON ................................................... 331Mfl0 
~lTKlN LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 33lPTKN 

t.t1E:STERlAN 

BATESVILLE ·SANUSTONE ••• •••• •••••••• •• ••• • •• ••••••••••••••• •••••••••••• 332BSVl 
C.nlCKASAW CRtEK FORMATION .............................................. 33ZCK.CK 
ChESlERIAN ~ERIES••••••••••••••••••••••••••••••••••••••••••••••••••••• 332CSTR 
FAYETTEVILLE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••• 332FTVL 
GODDARD SHALE MEH8~R OF SPkiNGER FORMATION •••••••••••••••••••••••••••• 332GDRO 
MOYERS fORMA"flON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 332MYRS 
TENMILE CkE~k fORMAllUN ••••••••••••••••••••••••••••••••••••••••••••••• 332TMCK 

MERAMECIAN 

~ELAWARE CREEK MEMBER UF CANEY ShALE•••••••••••••••••••••••••••••••••• 333DLCK 
MERAMttiA~ SERlES.•••••••••••••••••••••••••••••••••••••••••••••••••••• 333MRMC 

LOWER MISSISSIPPIAN 

ST JOE LIME.Sl UN E. MEMBER OF BOONE FORMATION •• • •• • ••• • ••• •. •. ••. • • •• • • •• 33751 JO 
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OSAGEAN 

KEOKUK LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 338KKUK 
OSAGEAN-KlNOEKHOOKlAN SERlES•••••••••••••••••••••••••••••••••••••••••• 3380GKK 
REEDS SPRINb LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 338RSPG 
~YCAHORE LlMESl ONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 338SCMR 

KINOE:RHOOKlAN 

KINDERHOOKlAN-cttAUTAUQUAN SERIES •••••••••••••••••••••••••••••••••••••• 339KKtQ 

OEVONIAN 

DEVONIAN S'YSTEM ••••• ••• •••••••• ••••• • •• •••••• •••. ••••••••• •• •••••• •• •• 3400VNN 

HU. NT. ON b.KO .. OP .. __ ··_ •• _ •••• __ • •• •. • • • • r. • • ••. •.... . •. • ... • • •. • ..... • ... • .. • .... 340HN1N 
UPPER DEVONIAN 

ARKANSAS N() VAC_ULll E. •• • ••••• j • •• •• •. • •.. •• •••• • • • • • •. • • • • • • • • •• • • •• •. 341ARKS 
DEVONIAN, UPPER••••••••••••• r ••••••••••• ••••••••••••••••••••••••••••• 34l0VNNU 
WOODFORD CHERT•••••••••••••• r ••••••••••• ••••••••••••••••••••••••••••• 34lWOFO 

LOWER DEVONIAN 

SILURIAN 

BLAYLOCK 
MISSOURI 
Sl CLAIR 
SILURIAN 

C.AYUbAN 

SANOSlONE •••••••••• l .......... . 
MOU~TAIN SLATE••••• t ••••••••••• 
LlMESlUN£ •••••••••• [ ••••••••••• 
SYSTEM••••••••••••• r ••••••••••• 

••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••• ............................. 

350BLCK 
350HSRM 
350SCLR 
350~LRN 

CAYUGAN SERlES •••••••••••••• ~ ••••••••••• ••••••••••••••••••••••••••••• 352CYGN 

lOWER SILURIAN 

SILURIAN• LOWER••••••••••••••••••••••••• ••••••••••••••••••••••••••••• 357SLRNL 

OROUVIClAN 

ORDOVICIAN SY.·S·T-.EM. __ ··••••••••••••••••••••
1
••••••••••••••••••••••••••••• 

UPPI:R OROOiilC:lAN I 

FERNVA~E LlHESTONE •••••••••••••••••••••• T••••••••••••••••••••••••••••• 
ORDOVICIAN, U~PER••••••••••••••••••••••• ••••••••••••••••••••••••••••• 
POLK CRtEK SHALE •••••••••••••••••••••••• 
SYLVAN SHALE•••••••••••••••••••••••••••• 
VIOLA LlME~lUNE••••••••••••••••••••••••• 
WOMBlt: fORMATION •••••••••••••••••••••••• 
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••••••••••••••••••••••••••••• 
···················~········· 
••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••• 

36000VC 

361FRVL 
3610DVCU 
361Pt<:CK 
361SLVN 
36lVIOL 
361WMBL 



MIDDLE OROUVItlAN 

BlbFORK CHERT ••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••• 364BGFK 
SURG~N SAN~SlONt•••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b4BRGN 
BROMlOE fOKMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3646RMO 
JOINS FORMA liON •••••• • • •• •• •. • •. •• •• •. • •• •• • ••••• •. • •. •• • • • • • • • . _ • .• • •. • 364JONS 
MC llSH FURMATIUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 364MCLS 
ORDOVICIAN, MIOOL~•••••••••••••••••••••••••••••••••••••••••••••••••••• 36400VCM 
OIL l.:REEK FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 3640LCK 
SIMONSUN GKOUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364SMPS 
TULIP CREEK FOltMAfiuN ••••••••••••••••••••••••••••••••••••••••••••••••• 364TPCK 
TYNER .-:ORMAllO~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364TYNR 

LOWER ORDOVItlA~ 

ARbUCkLE LlMESlONE,UPPER •••••••••••••••••••••••••••••••••••••••••••••• 367ABCKU 
bLAKELY SANtSTUNE••••••••••••••••••••••••••••••••••••••••••••••••••••• 3676lKL 
COOL (.REEK FOK.MATIUN •••••••••••••••••••••••••••••••••••••••••••••••••• 367CLCK 
CRYSTAL MUUNIAlN SANDSTONE •••••••••••••••••••••••••••••••••••••••••••• 367CRLM 
C.lJlTER OOL.Uf-llTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367CTTR 
GA~CUNAIJI:. Ot:IL0.'11TE •••••••••••••••••••••••••••••••••••••••••••••••••••• 367GSC.O 
KlNU6LAOE fLRMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 3o7K080 
MCt(ENZlt HILL fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 367MKlH 
~ALARN SHALf•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367MZRN 
UROOVlClAN, LOWERa•••••••••••••••••••••••••••••••••••••••••••••••••••• 36700~CL 
kOUBlOOUX FORH~.lltJN ·. •• • •• ••• • ••• •• ••••• ~. •• •. ••. • •• • •. •• • •••• • •••••••• 36.7RBOX 
WE~l SPRING CR~EK fORMATION ••••••••••••••••••••••••••••••••••••••••••• 367WSCK 

CANADIAN 

CANADIAN ~EKlES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~EfFEkSUN CITY DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••• 

CAMBKlAN 

368CNON 
368~fRC 

COLLitR ShAlt••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CLLR 
CAMbKIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 

UPPE:R l.AMBRIAN 

ARBUCKLE FO!tMAllON,LOWf:R •••••••••••••••••••••••••••••••••••••••••••••• 371ABCKL 
BONNETERRE OOLGHITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 3716NTR 
BUllERLY DOlOMllE ••••••••••• ~··••••••••••••••••••••••••••••••••••••••• 371BTRL 
CAMbRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371C.MBRU 
E~lNENCE DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 371EMNC 
FOK.l SILL LlMtSTONt ••••••••••••••••••••••••••••••••••••••••••••••••••• 371FRSL 
LUKFATA SANUSTUNE••••••••••••••••••••••••••••••••••••••••••••••••••••• 37lLKfl 
LAMOTTE SAN~STCNE.•••••••••••••••••••••••••••••••••••••••••••••••••••• 371LHTT 
POTOSI UOLUMilE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371POTS 
ROYER DOLOM lTE •• •• •••• • ••• • ••••• •• •• • ••••••.• • •. •. ••. • • •• •• •• • •. •. • •. •. • 371ROYR 
SIGNAL MOUNTAiN fORMATION ••••••••••••••••••••••••••••••••••••••••••••• 371SGLH 
llMBE:REu HllLS t:iROU~ ••• •••• ••••••••••••• ••• •••••• •••• ••••••• •••••••• •• 3711'MBH 

APPENIJlX f F-22.4 



OREG 

CENOZOIC 

CENOZOIC ERATHEM•••••••••••• ~ •••••••••••• •••••••••••••••••••••••••••• lOOCNZC 

QUATERNARY 

ALLUVIAL FAN lJEPOSITS ••••••• J ........................................ . 
QUATERNARY ~~lUVlUM••••••••• ~ ••••••••••••••••••••••••••••••••••••••••• 
ALLUVIUH,OLUtR •••••••••••••• , •••••••••••• •••••••••••••••••••••••••••• 
ALLUVIuM, YOUNGER •••• ••. ••. • ••• •. •• •• • ..... • ••••••• .• • • •. • • • • •. • • • • • • • • • 

bASAlT•••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••• 
t.OL. lUVlUH •.••••• .•. ·••••••••••• , ••••••••••••••••••••••••••••••••••••••••• 
DUNE SANO••••••••••••••••••• j ••••••••••••••••••••••••••••••••••••••••• 
~UAlERNARY SYSTtM••••••••••• ~ •••••••••••• •••••••••••••••••••••••••••• 
VOLC~NlC RU~K~·~;··~··•••••• •••••••••••••••••••••••••••••••••~••••••• 
VALLEY-fiLL D~Pu~ITS •••••••• ••••••••••••••••••••••••••••••••••••••••• 

I 
HOLOCENE 

HOLOCENE ALLUVIUM ••••••••••• J ........................................ . 
ALLUVlUH,YOUNbtR •••••••••••• j .•••••••••••••••••••••••••••••••••••••••• 
DUNE SANO••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HOLOCENE SEki~S ••••••••••••• J ••••••••••••••••••••••••••••••••••••••••• 
MAZAMA PUHILt:. •••• •. • • • •• • •. • J • • • •• • •• • ••• •·• • • • • • • • • • • • • • • • • • • • • • • • • • • • 
MARINE SANU••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••• 

PLE:ISTOCt=.NE 

ANOESITIC LAVA•••••••••••••• ••••••••••••••••••••••••••••••••••••••••• 
ALLUVIUM •••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••• 
~~LUVIUM,OLUEK •••••••••••••• 1 ••••••••••••••••••••••••••••••••••••••••• 
BOR. ~. N(; l~. V. A •••••. • • .•.·. •. • • • .. • • •• j . • •• • • • •. • •. ••. • ••• • .• • • • • •• • • •·•. • • • • .• • •• • 
LONbLOMERAT~ •••••••••••••••• j ••••••••••••••••••••••••••••••••••••••••• 
flUVIOL~CUSTRINE DEP~Its ••••••••••••••••••••••••••••••••••••••••••••• 
lACUSlRINE ()fPOSilS •••• •••• • 11 ••• •••. • •••· • ••• •••• •••••••••• •••••••• •• •• 

MARINE DEPOSITS ••••••••••••• ••••••••••••••••••••••••••••••••••••••••• 
PLEISTOCENE-PLIOCENE SERIES. , ••••••••••••••••••••••••••••••••••••••••• 
PIEDMONT OEPCJSllS ••••••••••• ••••••••••••••••••••••••••••••••••••••••• 
P.LEISTOC. ENE S·.ERI. ES•••••••••• ••••••••••••••••••••••••••••••••••••••••• 
PAULINA BASALT •••••••••••••• ••••••••••••••••••••••••••••••••••••••••• 
SPt<. INGWAT E:R fORMAl-ION ••• • ••••• •. •• •. • •••• •• • • •. • •••• •. • •• •. • ••• • • • • • •• 
TERRACE OEPOSITS •••••••••••• t ••••••••••••••••••••••••••••••••••••••••• 
WILLAMElTE S!LT••••••••••••• r ••••••••••••••••••••••••••••••••••••••••• 

TERTIARY 

fLUVlOLACUSlRlNE OEPUSllS ••• ••••••••••••••••••••••••••••••••••••••••• 

PLIOCENE 

BASALT•••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••• 
COLUM81A RIVtk bROUP OR BASALT •••••••••••••••••••••••••••••••••••••••• 
DALLES FORMAl'lON •••• ••. •• ••• •• •• •• •• •. •• ••••••••••••••••••••••••••••• 
OANFURT~ fUkMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••• 

APPENDIX F F-ZZS 

llOALVf 
llOAl VM 
llOALVMO 
llOALVMY 
llOBSLT 
llOC.L'VM 
llODUNE 
llOQRNR 
llOVLCCT 
llOVLfL 

lllALVM 
lllALVMV' 
lllOUNE 
lllHLCN 
lllMAZM 
lllMRSD 

ll2AOSCP 
112ALVM 
ll2ALVMO 
112BRNGP 
112CGLM 
112flVC 
112LCSR 
ll2MRIN 
112PCPC 
112POMN 
112PLSC. 
112PULNP 
llZSPRG 
ll2TRRC 
112WLMT 

120FLVC 

1218SLT 
121C.6RVM 
121DLLS 
121DNFT 



FANGLOMERATE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••• 
FORT ROCK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
HAYNES bUllE BASALT••••••••••••••••••••••••••••••••••••••••••••••••••• 
PltTURE KUCK bASALT••••••••••••••••••••••••••••••••••••••••••••••••••• 
SANDY RIVER MU~STONE •••••••••••••••••••••••••••••••••••••••••••••••••• 
lUFf AND 6RECC.lA •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TROUTDALE fORM~TION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
VOLCANIC. PVROt:.LASllC AND SEDIMENTARY ROCKS•••••••••••••••••••••••••••• 
YONNA fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

MIOC.ENE: 

ASTORIA f-ORMAllCJ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~ASALT ANOESlTE AND RHVOOACllt •••••••••••••••••••••••••••••••••••••••• 
JOHN OAY fURMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
LlTlLE BUllE VOLCANIC SERlES•••••••••••••••••••••••••••••••••••••••••• 
HIUCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MARINE SE~lMENTS•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SARDINE fORHA'IlON •• • ••. •• •• • •• •. •• ••• ••• • •• •. •• •. •• •. ••. •• •• • • •• • • •• • • 

OliGOCENE 

EOCENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••~••••• 
EuGEN FURMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FISHER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KEASEY FORMATION ••••••••••• ; •••••••••••••••••••••••••••••••••••••••••• 
MARINE RGCKS,ULUER ••••••••••••••••••••••••••••••• ~ •••••••••••••••••••• 
OLI~OCENE-EUL~NE SERIES••••••••••••••••••••~•••••••••••••••••••••••••• 
OLIGOCENE S~RlfS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
kOXY fORMAllDN •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
YAQUlNA FOkMAllUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

EOCE.NE 

CLARNO FORMATIUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C.OLESliN fCRMAllCN •••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOALEDO F9RMATIO~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NO~MARINE SEDIMENTARY ROCKS••••••••••••••••••••••••••••••••••••••••••• 
Nt:SlUC.CA FURMAllCN. • •• • •• •• • •• • • ••. • • ••• • ••. • •• • • •• • •• •• •• • •• ••• ••· • •• • 
SPE.:Nt.ER FOKMATIUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SILETZ RIVEk VOLCANIC. SERIES•••••••••••••••••••••••••••••••••••••••••• 
TillAMOOK VOLCANIC SERlt:S ••••••••••••••••••••••••••••••••••••••••••••• 
lYEE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UM~~UA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VOLCANI(. 
YAMHILL 

MESGZOlt. 

ROLK~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

121FGLM 
121FRCK 
121HS6T 
121PCRK 
121SORV 
1211FBC 
121 TRDL 
121VPSH 
121VONN 

122ASTR 
1228ARC. 
122JNOV 
122LTLBO 
12ZMOC.N 
122MR1NE 
122SRDN 

123EOCN 
123EUG .. E 
123FSf1RE 
123KESY 
123MRINO 
l230GCE 
1230LGC 
123ROXY 
123YQUN 

124CLRN 
l24CLSN 
124COL.O 
l24EOCN 
l24NMSM 
l24NSTC 
124SPCR 
l24SZRV 
l24TMKV 
1Z4TYEE: 
l24UMPQ 
l24VLCC 
124VHHL 

SEDIMENTARY ROCkS••••••••••••••••••••••••••••••••••••••••••••••••••••• 200SOMR 
SERPENTIN~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 200SRPN 
"OLCANIC ROCK~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 200VLCC 

APPENDIX F F-226 • 



CRETACEOU~ 

UPPER CRETACEOUS 

HORNBROOK FORMATION ••••••••••••••••••••• ••••••••••••••••••••••••••••• 211HRBK 

LOWER CRETACEOUS 

GRANITIC lNTRU~lVE ROCKS •••• • ••• •• •• •. • • 
GRANOOIURITE •••••••••••••••••••••••••••• 
QUARTZ DIORITE •••••••••••••••••••••••••• 

JURASSIC 

••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••• 

217Gt IVJ 
217GRDR 
2l7QRZO 

DOTHAN FORMATION •••••••••••••••••••••••• ••••••••••••••••••••••••••••• 220DTHN 

UPPER JURASSIC 

GALICE FORMATION •••••••••••••••••••••••• 
ULTkAMAFIC INTRUSIVE kOLkS•••••••••••••• 

TRIASSIC 

UPPER TRlA~~l(. 

APPLEGATE GROUP•••••••••••••••••••••••• 

APPENDIX F 

• ••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••• 

221GLIC 
221UflV 

••••••••••••••••••••••••••••• 231APLG 



PENMSYLVANIA 

UNKNOWN 

AMPHIBOLITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOAMPB 
ANORThUSlTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOAhRS 
GASBKO AND bA68KOIC GNEISS••••••••••••••••••••••••••••••~••••••••••••• OOOGB8R 
GRANOOIORllt-•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOGRDR 
GRANITE GNEISS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOGRGS 
GREENSTONE St.~il~T ••. ••. ••• •• •• •• ••• •• ••• ••• ••••. •••••••••••••••.;•••••• OOOGRNS 
GRANITE ••••••••• • • • ••• • • • • •• • •• • •• • • • • •· ••• • • • • • • •• • • • •. • •• • • •. • •• • • • •. OOOGRNT 
GRAPHITIC GNEISS •••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOGRPC 
HURNBLt.:NDI:: GNt:l5S ••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOHBLD 
M~TABASALT ••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••• OOOMBSl 
M~TADIAbASE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOMOBS 
METARHYOLllt •••••••••••••••••••• ~ •••••••••• ~ •••••••••••••••••••••••••• OOOMTRL 
PEt;i.MA.TITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOPGMT 
QUARTZ MONlUNllt•••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOQZMZ 
~ERPENTINlTE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOSRPN 

CENOZOIC 

CE.NOZOIC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATEkNARY 

'-!UATERNARY SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOCENt 

HOLOCENE ALLUVIUM••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COLLUVIUMe•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~ILL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HOLOCENE ~ERIEs •••••••• ••••••••••••••••••••••••••••••••••••••••••••••• 
SWAMP OE~USllS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TERRACE OEPOSlTs •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PLElSlUCE:NE 

ALLUVIUM•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LARMILHA~LS FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 
(.APE 
CAPt: 
CAPE 
CAPE 
CAPE 

MAY-RAR.llAN f-ORMATIONS ••••••••••••••••••••••••••••••••••••••••••• 
MAY-RARllA~ fOkMAl-lONS-LOWER SAND MEMBER •• •. ••. •••••• •••••••• •• •• 
MAY-R.ARlTAN f-ORMATlUNS-MlOOLE SAND MEP4BER•••••••••••••••••••••••• 
MAY-RARITAN FGRMATIONS-UPPE:R SAND H~MBER••••••••••••••••••••••••• 
MAY fOk.MAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 

DRifT •••••••••••••••••••••••• ~··•••••••••••••••••••••••••••••••••••••• 
DRUMLINS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
tSkERS•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FLUVIAL DtPOSlT~ ••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••• 
ICE CONTACT DEPO~lTs •••••••••••••••••••••••••••••••••••••••••••••••••• 
KAME D~PCSllS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KAM~ T~KRACE D~PC~ITS ••••••••••••••••••••••••••••••••••••••••••••••••• 
LAKE D~POSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOESS ••••• ~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MORAINE DEPOSllS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

APPENDIX f F-228 

lllAlVM 
lllClVH 
lllFILL 
lllHLCN 
lllSWHP 
lllTRRC 

112Al.VM 
112CMCL 
112CPMR 
112CPMRL 
112CPMRM 
ll2CPMRU 
112CPMY 
ll20Rfl 
112DRML 
112ESKR 
ll2FLVL 
1121CCC 
112KAME: 
112KHlC 
112LAKE 
ll2LOSS 
112MORN 



OUTWASH•••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• PLEISTOCENE StRlES••••••••••••••••••••••• 

PENSAUKEN FURMAllON •••••••••••••••••••••• •••••••••••••••••••••••••••• 
STRATlFIEO ORIFT ••••••••••••••••••••••••• T•••••••••••••••••••••••••••• 
TILL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TERMINAL MOttA IN I: DEPOSITS. •. •. • • •• •••••• • 1 ••• •• • • •• • • •• • • •. • •• • •• •. • • • 
TERRACE OEPO~llS ••••••••••••••••••••••••• •••••••••••••••••••••••••••• 

TERTIARY 

ll20TSH 
ll2PLSC 
ll2PNSK 
ll2SfOF 
ll2Tlll 
ll2TMLM 
ll2TRRl. 

TERTIARY SYSlEM•••••••••••••••••••••••••• •••••••••••••••••••••••••••• 120TRTR 

PLIOCENE 

BRYN MAWR FORMATION •••••••••••••••••••••• 
PLJOCENE ~ERIES•••••••••••••••••••••••••• 

HE!>OZOIC 

•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 

1218RMR 
l2lPLCN 

MESOZOIC ERATHEM••••••••••••••••••••••••• •••••••••••••••••••••••••••• ZOOMSZC 

CRETACEOUS 

CRETACEOUS SYSTEM•••••••••••••••••••••••• •••••••••••••••••••••••••••• 210CRCS 

UPPER CRETA.CEUUS 

UPPER CRETACEOUS SERIES•••••••••••••••••• 
MAGOTHY FORMATION •••••••••••••••••••••••• 

•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 

RARITAN 
RARITAN 
RARITAN 
RARITAN 
f<.ARITAN 
RARITAN 
RARITAN 

fORMATION •••••••••••••••••••••••• •••••••••••••••••••••••••••• 
fORMATIONy LOWER SAND MEMBER (fAR liNGTON?) •••••••••••••••••••• 
FORilltAl'ION., LOWER (.LAY ME:H8ER ••••• •••••••••••••••••••••••••••• 
FORMATlUNt MIDDLE CLAY MEMBER •••• •••••••••••••••••••••••••••• 
FORMAllON, UPPER SANO MEMBER COLO 8RIOGE?) •••••••••••••••••••• 
fORMAT IL"N MIDDLE SANO MEMBER tSAY EVILLE? ) •• •• ••• ••••• •• •• •• •• 
fORMAl-ICN, UPPER CLAY MEMBER. •• •. • •. • ••• • • • • • • • • ••• • • • • •• ••• • 

LOWER CRETACE::OU~ 

LOWER CRETAC.t::OUS SERIES•••••••••••••••••• 
PATAPSCO FORMATION ••••••••••••••••••••••• 

TRIASSIC 

•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 

ZllCRCSU 
ZllHGTY 
211RRTN 
211RRTNF 
211RRTNL 
211RRTNM 
2llRRTNO 
ZllRRTNS 
ZllRRTNU 

217CRCSL 
217PPSC 

TRIASSIC SYSTfM•••••••••••••••••••••••••• •••••••••••••••••••••••••••• 230TRSC 

UPPER TRIA~!JH .. 

BRUNSWICK FORKATION •••••••••••••••••••••• 
SRUNSWICKtLIMESTONE FANGLOHfkAT~ ••••••••• 
BRUNSWICK. ,QUAR·rz FAt-4GLOMERATE •• • •• •• • •• • • 
SASALla•••••••••••••••••••••••••••••••••• 
OIABASE OIK~S AND SllLS •••••••••••••••••• 
GETTYSBURb SHALE••••••••••••••••••••••••• 
GETTYSBURG SHALE,LOWER MEMBER•••••••••••• 
GETTYSBURG ~HALE ,uPPER MEMBER ••• ••. • •••• • 
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•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 

2318RCK 
231BRCKF 
231BRCKQ 
231BSLT 
231DIBS 
231G&RG 
23lG6RGL 
231GBRGU 



HtlOlERSBUR.b MEMBER • •• •. • •• •• •. • •• •. • •• •• •• • • • •• • •• • • • •• • •. • • •• • • • • •.• • 231HOBG 
HAMMER CREEK FURHATION •••••••••••••••••••••••••••••••••••••••••••••••• 231HMCK 
LOCKATONG FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 23llCKG 
Nt:W OXFORU f-URMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 231NOXF 
STOCKTON fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 231SCKN 
STOCKTON fOKI-1AllONtlOWE:R Ml.M6ER••••••••• ••••••••. ••• · ···••••••••••• •• •• 231StKNL 
~TOCK.TON FOt<MAllON,MIDDLE MEMBER•••••••••••••••••••••••••••••••••••••• 231SCKNM 
STOCK.TON ftJRMAllON,UPPER MEMBER••••••••••••••••••••••••••••••••••••••• 231SCKNU 
UPPER TRIASSIC SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 231TRSCU 

PALEOZOIC 

BOULDER GNEISS OF ~lSSAHILkON FORMATION ••••••••••••••••••••••••••••••• 3008LOR 
COCKEYSVILll. MARBLE .................................................... 300CCKV 
GLENARM SERIES ••••••••••••••••••••••••••••• ~•••••••••••••••••••••••••• 300GLRM 
METACONGLOMERATE OF WlSSAttlCKON FORMATION •• , ••••••••••••••• •••• •• •• •• •• 300MCGH 
METAGRAYWACKE Uf "lSSAtfl(.KUN FOR~ATION. • ••• •• •• •• ••• •••••••• ••• ••• • ••• 300MGCK 
HARBURG SCHlSl •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300MR8G 
OC..TARARO PHYLLITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3000tRR 
PEliTIC SCHlSl,LOwfR,OF WISSAHICKON FORMATION ••••••••••••••••••••••••• 300PLTC..l 
PE.LlliC SCH.lSiwUPf'ER,OF Wl~SAHICKON fQkMAllON ••••••••••••••••••••••••• 300PLTCU 
PALEOZOIC.. ERATHtM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 
PALEOZOIC ~RATh~M,LOWER ••••••••••••••••••••••••••••••••••••••••• ~··••• 300PLZCL 
PElEKS CREE~ SCHlSl ••••••••••••••••••••••••••••••••••••••••••••••••••• 300PRCK 
!:>ETTERS FUR MA 1 ION ••• • •• •• •••••••• • •. • ••••••• • •• •• •• •• • ••• • ••••••• •. •. • 300Sl'RS 
WAKEFIELD MARBLE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 300WKFD 
WlSSAHlCKON fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 300WSCK 
WlSSAHltKCN f'OfUtATlON,ALBilE CHLORITE SCHlSI•••••••••••••••••• •••• •• •• 300WSCKA 
WISSAHICKUN fORMAliON,OllGOCLASE MICA ~l.HIST•••••••••••••••••••••••••• 300WSCKO 
WI SSAtil C.i'..tU'i flsRMA llO~tMET A VOLCANICS •••• •. ••. • • •• • • • • • • •• •. • •• • •. • •. • • • 300WSCKV 
WISSAHICKON FORMATION,INFORMAL SWUNIT WAS-1•••••••••••••• •••• •••• •• •• 300WSCK1 
WISSAHICK~ FOk.MATION,INFORMAL SUBUNIT WAS-2•••••••••••••••••••••••••• 300WSCK2 
WlSSAHICK(.}N FORMATlON,INfORMAl SUBUNI.T WAS-3•••••••••••••••••••••••••• 300WSCK3 
Wl~SAHICKON FORMATlONtlNFOR.fllAL ~U6UNll WAS-4•••••••••••••••••••••••••• 300WSCK4 
WISSAHICKON FORMATiON,INFORMAl SUBUNll WAS-5•••••••••••••••••••••••••• 300W~CK.5 

PERMIAN 

PeRMIAN SVSl'Ef': •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PRMN 

LOWEk PE.RMlAN 

CASSVILLE ShALE MEMBER•••••••••••••••••••••••••••••••••••••••••••••••• 317CSVL 
OuNK.ARO GRUlJP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3170kRD 
GREENE fORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 317GREN 
JOLLYTOWN COAL•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 317Jl1N 
llllLE WASHINGlON COAL•••••••••••••••••••••••••••••••••••••••••••••••• 317llWG 
NINt:VEH llME!)lONE MEMBEK•••••••••••••••••••••••••••••••••••••••••••••• 317NNVHN 
NINEVEH SANDSTONE MEMBER •••••••••••••••••••••••••••••••••••••••••••••• 317NNVHS 
lUWt:K PERMIAN !ii:.:RIES •••••••••••••••••• .; ••••••••••••••••••••••••••••••• 317PRMNL 
lEN MILE COAL••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 317TNML 
WAYNESBURG FUKMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••• 317W6RG 
WAYNESbURG A CUAL••••••••••••••••••••••••••••••••••••••••••••••••••••• 317WBRGA 
WAYNESSUK~ e tOAL••••••••••••••••••••••••••••••••••••••••••••••••••••• 317WBRGB 
WAYNESbUkl;, t:UAL. ••••••. ••. •• ••. ••• ••. ••••••••••• •••• •••• .. •• •••••••• •• •• 317WBRGC 
~AYNES6URG ~ORMATION 9LOWER MEMbER ••••••••••••••••••••••••••••••••••••• 317WBRGL 
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WAYNESBURG FORMATION ,MI DOLE HEML'Uot •••• •.. • • • •. •. •• •. • • • • • • • • • • • • • • • • • 317WB RGH 
WAYNESBURG FORMATION, UPPER MEr18ER ••••••• •••••••••••••••••••••••••••• 317WBRGU 
WASHINGTON f-GRHAliON ••••••••••••••••••••• •••••••••••••••••••••••••••• 317WSNG 
WA!)HINGTON C.OAL•••••••••••••••••••••••••• •••••••••••••••••••••••••••• 317WSI\tGC 
WASHINGTON FORMATlON,LOWER MEKBER •••••••• •••••••••••••••••••••••••••• 3l7WSNGL 
wASHINGTON fORMAllON,HlODLE MtMbEK ••••••• •••••••••••••••••••••••••••• 317WSNGM 
WASHINGTON FORKATION,UPPER M&;MBtR ••••••••••••••••••••••••••••••••••••• 317WSNGU 

PENNSYLVANIAN 

PENNSYLVANiAN S .. YST.EM ••• •• •• •••• • •• •• • •• •• 

1 
.... •• .. ••. •• •••• • .... •·•• .. •• 

U~PER PENNSYLVANIAN 

ARNOLDSBURG SANDSTONE •••••••••••••••••••• j•••••••••••••••••••••••••••• 

AL. b. ·.R 1·. G. H .. 1 L. .l M .. ·· E: .. S.· f ONE ••.. •• • •. •. • • • •.••.. •. • .• • • • • •. • ~ •. •. • • • • • • • • • ...... • • • • • • • • • • • • AMES COAL•••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••• 
AME~ LlMESTUN~ ••••••••••••••••••••••••••• •••••••••••••••••••••••••••• 
BUFF:ALO SANDSTONE MEMBEK 0~ CONEMAUGH FORf'TION ••••••••••••••••••••••• 
BAKERSTOWN COAltLOWER ••••••••••••••••••••••••••••••••••••••••••••••••• 
BIRMINGHAM REOBEO •••••••••••••••••••••••• ~•••••••••••••••••••••••••••• 
BEN~OOU L~rtESTO'!E:••••••••••••••••••••••••t•••••••••••••••••••••••••••• 
BRoSH CRE ... K LIMESTONE •••••••••••••••••••• •••••••••••••••••••••••••••• 
BRU~H CkEEK COAL••••••••••••••••••••••••• •••••••••••••••••••••••••••• 
BARTON LI~ESTONE ••••••••••••••••••••••••• 
BARTON COAL •• •••••••••••••••••••••••••••• 
CLARKSBURG LlMESTONE••••••••••••••••••••• 
CONNELLSVILLE SANDSTONE MEMbER OF CONEMAU 
CLARYSVlllE ~OAL••••••••••••••••••••••••• 
CAMbRIDGE LlMESlONE •••••••••••••••••••••• 

·······················~·-·· 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 

FORMATION ••••••••••••••••• 
•••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••• 

CONEMAUGt1 t-ORMATION. •• • ••••••• •• •• ••• •••. •••••••••••••••••••••••••••• 
CORINTh ~ANUSTUNE •••••••••••••••••••••••• r•••••••••••••••••••••••••••• 
CASSELMAN fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
DU~UESNE COAL••••••••••••••••••••••••••••~•••••••••••••••••••••••••••• 
EW lN. G L .. I. ME. $1-.0NE··· . •• • • • •. • •. • •· •· • •. •• • • • • • • • t• • • •• • •· • • • • • • • • • • • • • • • • • • • • • 
fEUERAL HILL CUAL••••••••••••••••••••••••t•••••••••••••••••••••••••••• 
FRIENDS~lLLE ShALE••••••••••••••••••••••••••••••~••••••••••••••••••••• 

f-R· A·I.~ ... K .. LIN . ~.-.. OA .. L·. ·~~··~~~~···~··~·~·••••••••!I •••••••••••••••••••••••••••• 
fl~HPOT MEMbER 0~ PltlSBURGH FORHAllON ••• •••••••••••••••••••••••••••• 
fiSHPOT CUAL••••••••••••••••••••••••••••• •••••••••••••••••••••••••••• 
FI~HPOT LlME~lONE •••••••••••••••••••••••• •••••••••••••••••••••••••••• 
GILBOY SANDSTONE ••••••••••••••••••••••••• •••••••••••••••••••••••••••• 
GLENSHAW fORHATlON ••••••••••••••••••••••• •••••••••••••••••••••••••••• 
GRAFTON SANOSTONI:.e••••••••••••••••••••••• •••••••••••••••••••••••••••• 
HOFFMAN COAL GROUP••••••••••••••••••••••• •••••••••••••••••••••••••••• 
HUMBERT COAL••••••••••••••••••••••••••••• •••••••••••••••••••••••••••• 

Llf::WELLYN fORMATION •••••••••••••••••••••• •••••••••••••••••••••••••••• 
LONACONING ~UAL•••••••••••••••••••••••••• •••••••••••••••••••••••••••• 
LlTTLt PllT~BURbH ~OAL••••••••••••••••••• •••••••••••••••••••••••••••• 
LAVANSVILLE LlME:STONE •••••••••••••••••••• §••••••••••••••••••••••••••• 
LITTLE WAYNESBURG LOAL••••••••••••••••••• •••••••••••••••••••••••••••• 
MON·O· N. G.~ AHELA . . ·GKUUP. • •• • .• • .• ••••.•••.••• • • • ••• .• • • • ••••• • ••• • • • • • • • • • • • • • • • 
MAttONlNG SANDSTONE MEMBER Of CONEMAUGH FO ATION. • ••••••••••• • •. ••. • •. 
MAhONlNG COAL•••••••••••••••••••••••••••• •••••••••••••••••••••••••••• 
MAHONlNG SANOSlUNE,lOWER MEMBER•••••••••• I•••••••••••••••••••••••••••• 
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320PSLV 

321A08G 
321AL8G 
321AMES 
321AHESN 
3218ffl 
3218KRSL 
321BMGM 
3216NWO 
321BRtK 
321BRCKC. 
3218RTN 
3218RTNC 
321CKBG 
32ltLVL 
321ClVLC. 
321C.MBG 
321CNMG 
321CRNT 
321CSLH 
3210QSN 
321EWNG 
321fDLH 
32lFOVl 
32lFRKL 
321FSPT 
3ZlFSPlC 
321FSPTN 
32lGLBY 
321GLNS 
321GRfN 
321HFMN 
321HMBR 
321IRDL 
32lLLLN 
321LNCG 
321LPBG 
32llV Vl 
321LWBG 
321MNGL 
32lMNN.G 
32lMNNGt 
321MNNGL 



MAHONlNG REOBEU ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 321MNNGR 
MAHONlNG ~ANDSTONt::,UPPEk MI::MEtk ••••••••••••••••••••••••••••••••••••••• 321MNNGU 
MEYERSOAL£: REUbE:D ••••••••••••••••••••••••••••••••••••••••••••••••••••• 321MRDL 
MORGANTOWN ~ANOSTONt:: MEHBEK Of CONEMAUGH FORMATION •••••••••••••••••••• 321MRGN 
MORGANTOWN tOAL ••• • • ••. •• •. • ••. • •• •. • ••• ••••. ••. • •• •. •• • ••• • ••• ••·• •••• 321MRGNC 
NlVERlON SHALE:•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 321NVRN 
Plll~6URGH FORMATlON •••••••••••••••••••••••••••••••••••••••••••••••••• 321PBRG 
PITT~BUI<Gh LOi\L ••• •••• • ••••• •• • ••• •• • ••• ••• ••••• •••• •••••• •••• •••••••• 321PBRGC 
PI Tl'SBUKGtt f-OkMAllON tLOWE:R ME:MSEk. • • • ••••• • •. •• • • •• uo • •• • •• ••• • • • • • • • • • 321P8RGL 
PITTSBUkG LlMESTllNEt lOWER ••••• •••••• ••• ••••••• • •••• •••••• •• •• •••• •• •• 321PSRGN 
PITTS&UKbH kEOi:1EO ••••••••••••••••••••••••••••••••••••••••••••••••••••• 321PBRGR 
PITTSBURGH SANOSTONE•••••••••••••••••••••••••••••••••••••••••••••••••• 321PBRGS 
PITTSBURGH FORMATION, UPPER MEMBER••••••••••••••••••••••••••••••~••••• 321P8RGU 
PINE CREEK LlM~STONE •••••••••••••••••••••••••••••••••••••••••• ~ ••••••• 321PC.RK 
UPPER PENNSYLVANIAN SERIES•••••••••••••••••••••••••••••••••••••••••••• 321PSLYU 
REDSTONE Mf:MBEP. Of PITT ~BURGH FORMATION •• •• •. ••. • •• • • •• • ••• • •. • • •••• • • 321RD SN 
REDSTONE COAL••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 321ROSNC 
REUSTONE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 321RD~NN 
SE~ltKLEY MEMb[R••••••••••••~••••••••••••••••••••••••••••••••••••••••• 321SCKL 
SEWICKLEY LUAL•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 321SCKLC 
~EWICKLEY SANDSTONE••••••••••••••••••••••••••••••••••••••••••••••••••• 321SCKLS 
SALTSBUR(;. !:.1\NOSlONf: ••••••••••••••••••••••••••••••••••••••••••••••••••• 321SL~G 
SUMMERHILL SJ.\NUSlONl ME.MSE:k Of LCWEMAUbt1 FORMATION •••••••••••••• .- ••••• 321SMRL 
THOMAS CLAY••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 321THMS 
THORNlON CLAY•••••••~••••••••••••••••••••••••••••••••••••••••••••••••• 321TRN~ 
UfflNGlON SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 321UFNG 
UNIONTOWN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 321UNNN 
UNIO~TOWN COAt •••••••••••••••••••••••••.••••••••••••••••••••••••••••••• 321UNNNC. 
uf'.410NTOWN FliRMATION,LOWER MEP"SER •••••••••••••••••••••••••••••••••••••• 321UNNNL 
U"'IONTOWN LJME!)lONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 321UNNNN 
UNluNTOWN S.ANOS10Nt .......... ............................................ 321UNNNS 
UNIONTOWN FORMAllON,UPPER Mt.Hbi:..Re••••••••••••••••••••••••••••••••••••• 321UNNNU 
UPPfR BAKER~TOWN tOAl••••••••••••••••••••••••••••••••••••••••••••••••• 321UP8K 
WOOOS RUN llMtSlO~~••••••••••••••••••••••••••••••••••••••••••••••••••• 321WDSR 
WEll~RSBURb LIME~TUNE ••••••••••••••••••••••••••••••••••••••••••••••••• 321Wl&G 
WELLERSBuRb ~OAL•••••••••••••••••••••••••••••••••••••••••••••••••••••• 321WLSGC 
WILMORt: · SAN OS lONl Mt::M&l:.K OF WNtHAUGH f-ORMATION. • •• • • ••. •• •• • • •••• •• • • 321WLMR 

MIDOLE PENNSYLVANIAN 

ALLEbttENY GROUf'. •• ....... ., • ••••••• •• • •• •••. •• • • •••• •• • • •. •• ••• • • •. ••. •. • 324ALGN 
8RUOKVILLE LOAL••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3246KVL 
BOLIVAR CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3248LVR 
BUTLER SAN~STON~•••••••••••••••••••••••••••••••••••••••••••••••••••••• 3246TLR 
CLEARFlELU CR~EK FOkMAllON •••••••••••••••••••••••••••••••••••••••••••• 324CftK 
C.OLUMbl ANA St1ALE •• • • •. • • • • •••••• •• • •. •• ••• • • • •••• • •• • ••• • • • • • • • • • • • • • • 324CLMB. 
CLARION t-UR~lA llUN ••• •• • •• ••••••• •• •. • ••• • •• • • •. • • •• • ••• •. • • • • • • •. • • • • • 324CLRN 
CLARION C.OAltLOWER. •••• ••• ••••,•. ••. •. ••• ••• • • •• • •••••••••• •••• •••• •••• 324CLRNl 
CLARION SANDSlUNE MEMBER•••••••••••••••••••••••••••••••••••••••••••••• 324CLRNS 
CLARION COAL,UP~ER•••••••••••••••••••••••••••••••••••••••••••••••••••• 324tLRNU 
CuRWENSVllLl fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 324CRVL 
FREEPOR1 1-0RHAliON ••••• ••••• •• •• ••• •• ••• ••••• ••• • ••••••••·· ···••••••••• 324FRPR 
FREEPORl SA~OS10NE •••••••••••••••••••••••••••••••••••••••••••••••••••• 324FRPkS 
GLEN RICHEY FURMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 321tGLRC 
HOME:WOOO fURMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 324HMWO 
tt0t1Ew000 SANO~ TONI: Ht:M6ER ••••• • ••••• • ••• • •• • •••• • •• • • •• • •. • • • • • • • • • • • • 324HMWDS 

APPENDIX f f-232 



JOHNSTOWN LIMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
~ITT ANN lNG rORMA liON. • • • • • • • •• ·• • • • • • • • • • • • •. • •. • • • • • • • • •. • • • • • •. • • •• • • 
KITTANNING COAL ~ROUP,UPPER••••••••••••••••••••••••••••••••••••••••••• 
KITTANNING COAL GROUP,MIOOli: •••••••••••••••••••••••••••••••••••••••••• 
K.ITTANNIN(; (.OAL ~OUP,LOWER ••••••••••••••••••••••••••••••••••••••••••• 
KITTANNING FORMATION OR HEMBER,LOWER ••• •••••••••••••••••••••••••••••• 
KITTANNING fORMATION OR MEM8ER,MlOOLE ••••••••••••••••••••••••••••••••• 
KITTANNING LIMESTONE ••••••••••••••••••• •••••••••••••••••••••••••••••• 
K.ITTANNINt:. SANDSTONE MEfo\SER OF ALLEGHEN FORMATION •••••••••••••••••••• 
KITTANNING fORMATION OR MEMBER,UPPER ••• •••••••••••••••••••••••••••••• 
LAUREL RUN FORMATION ••••••••••••••••••• •••••••••••••••••••••••••••••• 
r41LLS10NE RUN f-ORMATION •••••••••••••••• •••••••••••••••••••••••••••••• 
MERCER FORMATiuN ••• • •• • •••••••• ••• •. ••• 
MERCER COAL GROUP•••••••••••••••••••••• 
MINERAL SPRINGS fORMATION •••••••••••••• 
MIUDLE PENNSYLVANIAN SERIES •••••••••••• 
POttSVILLE FORMATION ••••••••••••••••••• 
SCRU6GRASS COAL•••••••••••••••••••••••• 

•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 

ShARP MOUNTAIN ••••••••••••••••••••••••• , •••••••••••••••••••••••••••••• 
VANPORT LIMESTONE KEMBER Of ALLEGHENY F RMATIONe•••••••••••••••••••••• 
WASHINGTONVlllt.: SHALE••••••••••••••••••••••••••••••••••••••••••••••••• 
WORTHINGTON SANOSlONE MEMBER,LOWER ••••• •••••••••••••••••••••••••••••• 
WORTHINGTON SANDSTONE ~EMBERrUPPER ••••• •••••••••••••••••••••••••••••• 
WESTERNPORT SANDSTONE •••••••••••••••••• •••••••••••••••••••••••••••••• 

LOW~R PENNSYLVANIAN 

CONNOQUENESSING FORMATION •••••••••••••• 
CONNOQUENESSING FORMAT ION, lOWER foE HBER. 
CONNOQUENESSIN(~ FORMATION,MIOOLE MEMBER 
CONNOQUENESSING FORMATION,UPPER MEMBER • 
ELLIOT PARK FORMATION •••••••••••••••••• 
MAUCH CHUNK FORMATION •••••••••••••••••• 
MAUCH ChUNK FORfttATION,UPPER MEMBeR ••••• 

•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
·················~············ 

NEW RIVER F ORMAllON •••••••••••••••••••• •••••••••••••••••••••••••••••• 
OLI:AN SANDSlONE HE:MBER OF POTTSVILLE FO MATION •••••••••••••••••••••••• 
PINEVILLE SANOSl(..WE MEMbER OF NEW Rl'/ER FORMATION ••••••••••••••••••••• 
LOWER PENNSYLVANIAN SERIES••••••••••••• 
QUAKERTOWN ME:M6ER OF COt.fiOQUENESSING fO 

•••••••••••••••••••••••••••••• 
MAllON •••••••••••••••••••••••• 

QUAKERTOWN COAL •••••••••••••••••••••••• •••••••••••••••••••••••••••••• 
SCHUYLKILL MEMBER Of POTTSVILLE FORMAT! N••••••••••••••••••••••••••••• 
SHARON FORMAllON ••••••••••••••••••••••• J •••••••••••••••••••••••••••••• 
SHARON CONGLOMERATE • ••. • • •• • • •. • •• • • ••• I • • • •• ••• • • • • • • ••• • • •. • • • • •. • •. 

TUMBLING kllN ME::MBER OF POTTSVILLE FORMA ION. • •• •. ••• • •• •• • •. •• • • •• • • •• 

MISSISSIPPIAN 

324JNSN 
324tKNNG 
324tKNNGA 
324tKNNG6 
324KNNGC 
324KNNGL 
324tKNNGK 
324KNNGN 
324KNNGS 
324KNNGU 
324LRLR 
324MLSR 
324MRCR 
324tMRCRC. 
324-MSPG 
324PSLVH 
324PSVL 
324SCBG 
324SRPM 
324VNPR 
324WGVL 
324WRNGL 
324WRNGU 
324WRPR 

327CQSG 
327CQSGL 
327CQSGM 
327CQSGU 
327ELPK 
327MCC.K 
327MCCKU 
327NRVR 
3270LEN 
327PNVL 
327PSLVl 
327QKRN 
327QKRNC 
327SC.LK 
327SHRN 
327SHRNC 
327T6GR 

Ml .SSISSPPIAN SYS l 'EM. • • •• •. • • •••• •• ... •.. • • • • • •. • • • •. • • • •• • •••• • •. •. • •• 330HSSP 

UPPER MlSSlSSlPPlAN 

D~~R VALLEY LIME~TONE •••••••••••••••••• 
GREEN~RIER LIMESTONE ••••••••••••••••••• 
MAUCH CHU,..K fORMAl-ION, LOWER MEMbER ••• •• 
MAUCH CHUNK fORKATlON,MlOOLE MEKBER •••• 
MISSISSIPPlANt UPPER••••••••••••••••9•• 

•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••• 
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331DRVL 
~31GR8R 

331MC.CKL 
331HCCKM 
331MSSPU 



TROUGH CREEK LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 331TG£K 
WYMPS GAP LIMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 331WPGP 

LO~ER MISSISSIPPIAN 

bECKVILLE HEMtsER•••••••••••••••••••••••••••••••••••••••••••••••••;.•••• 337BCKV 
SECJfORO fOkMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 331BOFD 
BEREA SANUSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337SERE 
BIG IN.JUN SAND•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337BGIJ 
BURGOON MEN~t:R OF POCONO FORMATION •••••••••••••••••••••••••••••••••••• 3378RGN 
CORRY FORKAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337C.RRY 
CU~~EWAGO fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 337CSSG 
C.u'fAHOGA GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337CYHG 
H~MPFIELD S"ALE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337HMPF 
hUNTLEY MOUNTAIN FORMATION ••••••••••••••••• ~ •••••••••.•• ••••••••••••••• 337HNLM 
KNAPP fORMAllONea••••••••••• .. ••••••••••••••••••••••••••••••••••••••••• 337KNPP 
LOYALHANNA LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 337LLNN 
MOUNl CARBCN MtMbER Of POC..OftiO fORMAT ION •• •• • ••••• •• • • • ••• • •• • • ••••• •. • 337HCR8 
MEADVILLE fURHATION••••••••••••••••••••••••••••••••••••••••••••••••••• 337MOVL 
MURRYSVIlLE fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 337MRVL 
MISSISSIPPIP.,N, LOWeR •• • •• ••••••. ••••• ••• ••• •• •••. •••• ••••• • ••• ••• • •• •• 337MSSPL 
MYERS SHALE•••••••••••••••~••••••••••••••••••••••••••••••••••••••••••• 337MYRS 
OKANGt:VlllE ~r1ALE OM. FORMATION •••••••••••••••••••••••••••••••••••••••• 3370GVL 
PINKERTON SANDSTON~ ••••••••••••••••••••••••••••••••••••••••••••••••••• 337PNKR 
POLONO ~ORMATION •••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••• 337POCN 
PAllON ShAlt•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337PTTN 
ROCKWELL FOkMAflON •••••••••••••••••••••••••••••••••••••••••••••••••••• 337RCKL 
RIUOLESBURb Sti~.lE ~EMBER Of POCO~ FORMATION. •• •. •• •• • •• ••• • •••• • •• • •• 337ROBG 
SHELLHAMMtR HOLLOW FOKMAllON •••••••••••••••••••••••••••••••••••••••••• 337SLMH 
SHENANbO ffiRMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 337SNNG 

· ~HE:NANGO FOk~ATION,LOWER HEMBfK ••••••••••••••••••••••••••••••••••••••• 337SNNGL 
SHENANGO FORMA llON ,UPPER MEMBER.. •• •• • ••. • •• ••• • • ••••••••• • •. •. • ••• • •. • 337SNNC;U 
SPECHTY ~OP~ FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 337SPKP 
SHARPSVILLE FURMATlUNee••••••••••••••••••••••••••••••••••••••••••••••• 337~PVL 
S~UAW SAND•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337SQUW 

Ot:VON !At:• 

DEVONIAN SYSTEK.•••••••••••••••••••••••••••••••••••••••••••••••••••••• 340DVNN 

UPPER DEVONlAN 

AlLE:GR.IPPlS SANu~TONE MEMBI::R OF CHEMUN& fORMATION ••••••••••••••••••••• 341ALGP 
AMllY SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341AMTY 
6UODYS RUN MEMbEK Of CATSKILL FORMATION ••••••••••••••••••••••••••••••• 3418DSR 
BURKETT MEMbER OF RUSH FORMATION •••••••••••••••••••••••••••••••••••••• 3416RKT 
bRAlLLtR FORMATiON. ••• • ••• •• ••• •••• •• ••• ••• • ••• • •••••••••• •• •••••• •• •·• 3418RLR 
8ERKY RUN ME"bER OF CATSKILL FOKMATION ••••••••••••••• ~•••••••••••••••• 341BRRN 
btA\tEROAM kUN MEMBER Of CATSKill FORMATION •••••••••••••••••••••••••••• 3~t-18VMR 
~hAUAKOIN fCRMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 341COKN 
CLARK~ FERRY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341Clt<.f 
Ct1EMUNG t·ORMA ll ON. • ••• • • ••••• • • • • ••••• • • • •• • • •• • • •• • • • • • • ••• • •• • •• •. •. 341CHNG 
CHEMUNG FUR'iATlON,MARINt: 6t:Os ••••••••••••••••••••••••••••••••••••••••• 341CMNGB 
MARINE BEDS OF C.HEMUNG FORMATION •••••••••••••••••••••••••••••••••••••• 341CMNGR 
CANA~AWAY fOKMATIUN ••••••••••••••••••••••••••••••••••••••••••••••••••• 341CNOY 
CO~EWAN~O GMCUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341CNNG 

APPENDIX F F-234 



CONNEAUT FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 341CNNT 
CHERRY RIDGE:. FORMATION OR MEMBEK•••••••••••••••••••••••••••••••••••••• 341CROG 
CATTARAUGUS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 341CRGS 
CATSKill FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 341CSKL 
CATSKILl FORMATIO~rLOWER REDBEDS MEMBER••••••••••••••••••••••••••••••• 341CSKLL 
C.A TSK ILL FORMAT lOt~ ,uPPER SANDSTONe MEMBER ..... •. •. • • • • • •• • • • • • • • • • • • • • • 341CSKLS 
C.Al~KilL fOKMATlUNrUPPER R~L>Bt:D~ MEMBER••••••••••••••••••••••••••••••• 341CSKLU 
DUNKIRK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 31tlDKRK 
O~LAWARE RIVER fORMATION •••••••••••••••••••••••••••••••••••••••••••••• 31tlDLRV 
DUNCANNON MEMBER Uf CATSKILL FORMATION •••••••••••••••••••••••••••••••• 341DNCN 
DEVONIAN, U~PER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 34l0VNNU 
fRANKLINDALE LIMESTONE MEMBER OF CHEMUNG FORMATION•••••••••••••••••••• 341FKLO 
f-ALL CRI:E:K CONGLUHE:RATE MEMBEk OF tHEHUNG FORMATION. •• • • • •. • •• • •• • •. • • 341FLCK 
FOREKNOBS FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 341FRK8 
GAROEAU FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 341GRDU 
GIRARD FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 341GRRD 
HAMPSHIRE FORMAliONa•••••••••••••••••••••••••••••••••••••••••••••••••• 341HMPR 
HARRELL SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 34lt1RRL 
HONESDALE:- fORMATION OR HI:KBER Of CATSKill fORMATION. •• •••• • • •• • • •• • • •• 341HSDL 
IRISH VALLEY MtMl:SER OF CATSKILl FORMATION ••••••••••••••••••••••••••••• 34llRVl 
JENNINGS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 341JNGS 
KINGS MILL MEMBER OF CATSKILL FORMATION ••••••••••••••••••••••••••••••• 341KGMl 
LACKAWAXEN fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 341LCKX 
LOCK HAVEN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 341LKHV 
LONG RUN MErtBER Of CATSKILL FORMATION ••••••••••••••••••••••••••••••••• 341LNGR 
HluDLESEX fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 341MOLX 
MllLRlfl FURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 341MLRF 
MOUNT PLEA.SANl fORitATlO"*•••• ••• •••••• •••••• ••••• ••••• ••••• •••• •••• •••• 341MPLS 
NEW MILFORD FORMATl~N ••••••••••••••••••••••••••••••••••••••••••••••••• 341NMFD 
NORTHEAST SttALt••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341NRTS 
NUNDA FORMAllON ........................................................ 341NUND 
OSWAYO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3410SWV 
PACKERTON MEMBER OF CATSKill FORMATION. •••••••••••••••••••••••••••••••• 34lPCKR 
POPLAR GAP ME.MBER Or CATSKILL FORMATION •••••••••• •••••••••• •••••••. • •• 341PLGP 
PIPE CREE" fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 341PPCK 
PINEY RIDGE !)ANOSlONf MEMEBER OF CHEMUNG FORMATION. • ••• •••••• • •••• • • •• 341PROG 
RICEVILLE. FURMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 341RC.Vl 
RHINESTREET fORMATlOh ••••••••••••••••••••••••••••••••••••••••••••••••• 341RNSR 
kUSh FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341RUSH 
SCH~RR fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 341SCRR 
SHOHOLA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 341SHHL 
SLOAT 8ROOI\ fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 341SLBK 
SALAMANCA FOR~AliON ••••••••••••••••••••••••••••••••••••••••••••••••••• 341SLM£. 
SHERMAN C.REE:K MEMBER Of CATSKILL FORMATION •••••••••••••••••••••••••••• 341SMC.t( 
SAWMILL RUN MEMBER OF CATSKilL FORMAliON •••••••••••••••••••••••••••••• 341SMLR 
SUNFISh FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 341SNFS 
SONYEA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 341SONY 
SUSQUEHANNA GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 341SSQN 
SAXTON CONGLOMl:kATE MEMBER OF CHEMUNG FORMATION••••••••••••••••••••••• 341SXTN 
TRIMMERS ROtk fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 341TMRK 
TOWAMENSING MEMBER OF CATSKILL FORMAl' ION. ••. ••• •••••••• • •••••• •••• •• •• 341TMSG 
TRIMMERS ROCK ANO HARRELL FORMATIONSrUNOIFFEREMTIATEO ••••••••••••••••• 341TRKH ' 
TOWANDA FOR,.ATION ...................................................... 341TWND 
VENANGO fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 341VNNG 
WALC.KSVILLE Ml:MBER OF CATSKILL FORMATION •••••••••••••••••••••••••••••• 341WCKV 
WOUOMONl FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 341WDMN 

APPENDIX F F-2~5 



WALlON GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341WLTN 
WISCOY fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 341WSCY 

MIODLE DEVONIAN 

BUTTERMILK. f 'ALLS FORMAl ION ••••• •••. • •••• ••• ••••• • ••••••••••••••••••• •• 
btAVER DAM 6LA(K SHAlt MEMBER OF NEEDMORE SHALE••••••••••••••••••••••• 
CENTERFIELU ZONE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DALMATIA MtMSC:R ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UEVONlANt "!DOLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ESOPUS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FISCHER RIDGE Mt:MBEk •••••••••••••••••••••••••••••••••••••••••••••••••• 
HAMILTON GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KUNKtLlOWN ZONt:: ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
llflLf GAP ZONE••••••••••••••••••••••••••••~•••••••••••••••••••••••••• 
MONTE:BELLO SANDSTONE MEMS£:k OF MAHANTANGO FORMATION ••••••••••••••••••• 
MA. HANlAN~O. < fOR .. ~A liON •••••••••••••••••••••••••••••••••••••••••••••• , ••• 
MAKt..tlLUS !)HALt•••• • •• • •••• •••• ••·• • •• •••• •• •••• ••••••••••••• ••••••j• •• 
NEEDMORE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NIS HOLLOW ~EMBER••••••••••••••••••••••••••••••••••••••••••••••••• ••• 
ONU . . N~AbA . LlMES·J.UN.·E ••••. • •••• •• •• .. • •• •. •• ••• ••• ••••.•• ••• • ••• •••••••••• j • •• 
ROMNEY SHAL~•••••••••••••••••••••••••••••••••••••••••••••••••••••• ••• 
~CHUHA~IE ~NO ESOPUS FOt<M~~lONS ,UNOifFERENTlATED~-·· ~··· •••••••••• I ••• 
St:a..INSGROVt: 1\El'\bEt{ OR LlME~TUNE OF ONONDAGA LIMESTONE ••••••••••••••••• 
SHERMAN R lOGE FORMAT ION OR MEMbER OF MAHANTANGO FOKMA liON • • • • • • • • • •I• • • 
SPARROW bU~ti FOt<.MAllO~····-.~·· ••. ••• •• ••• ••••. ••• •••••••• •• •• •••••• •• •• 
TuRKEY RIDGE MEMbt:R OF MARCEL.LU~ SHALE••••••••••••••••••••••••••··~··• 
TULLY LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• J ••• 

LOWER DEVONIAN 

3448MKF 
3448VDM 
344C.FLO 
344DLMT 
3440VNNM 
344ESPS 
3"t4FCRG 
344HMLN 
344KNKL 
344llGP 
344HN8l 
344MNNG 
344MRCL 
344NOMR 
344NSHL 
3440NDG 
344RMNY 
344SCEP 
34t4SLGV 
344SMRG 
344SPRB 
344TKRG 
344TLLY 

ANDREAS REO BEDS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 347ADRS 
BECRAFT llMl~TONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3478CRF 
COEYMANS LlME.S.lt:JNE &FORMATION) •••••••••••••••••••••••••••••••••••••••• 347C.MNS 
OE~UE. LlMESlUNE MEMBER Of COEVSMANS FORMATION••••••••••••••••••••••••• 3470EPU 
OUTlONVlLLE M~MBER OF RONOUU1 FORMATIGN ••••••••••••••• ~ ••••••••••••••• 347DNVL 
Ot\IONlANt LOWER. ••. • ••. • •• • •• •• • •• • •. •• •• •• • • •• •• •• • • •• • •• • •. • • ••. • • •. 3470VNNL 
flATSROOKVll:-LE HEf'tBER Of NE:W SCOTLAND fORMATION •• ••••• •••• •• • ••••• ••. • 34·7FBKV 
HELUER6ERG GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 347H06G 
KALKBERG LlMESlONE •••••••••••••••••••• i ............................... 347KK8G 
KtYSlR LIMESTONE •••••••• .' ••••••••••••• t ••••••••••••••••••••••••••••••• 347KYSR 
MANDATA MEMhER UF HELDERBEKb FORMATION, ••••••••••••••••••••••••••••••• 347MNOT 
MANLlU!) FUkMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 347MNLS 
MINISINK LJ~ESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 347MNSK 
MAShlPACOf'Vb ME.:MbER Of RONDOUT FORMATION ••••••••••••••••••••••••••••••• 347MPtG 
MASKEN02.HA MEMBER OF NEW SCOllAND FORMATION ••••••••••••••••••••••••••• 347MSKZ 
NEW SCOTLAND LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 347NSCO 
OLO PUKT FOkHAYION •••••••••••••••••••••••••••••••••••••••••••••••••••• 3470LOP 
ORISKANY GROUP •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3470RSK 
PALMERTON fUKMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 347PLMR 
PORT EwEN SliALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 347PREN 
PETERS VALLEY MEMBER Of C.OEYSMANS fORMATION ••••••••••••••••••••••••••• 347PRVL 
RluGELEY !)ANUSluNE •••••••••••••••••••••••••••••••••••••••••••••••••••• 347ROGL 
KONUOUT fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 347RNDT 
SChOHARIE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 347SCHR 
SHAWNEE ISLAND MEMStk OF COEYMANS FORMATION ••••••••••••••••••••••••••• 347SlLO 
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STORMVILLE MEH8ER OF COEYMANS FORMATION ••••••••••••••••••••••••••••••• 347SMVL 
StiRIVEk CHE:Rl••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 31t7SRVR 
WHITEPORT DOLOMITE MEMBER OF RONOOUT FORMATION ••• •••• •• • •• •• ••. ••• •• •• 31t7WTPR 

SILURIAN 

SILURIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

UPPER SlLURlAN 

BRIDGEPORT MEMBER OF BLOOMSBURG FORMATION ••••••• •••• ••••••. ••••. •• •• •• 3518DGP 
BOSSARDVlLLE FOKMAllON. ••••• ••• •••• •• ••• ••• ••••• ••• .• •••••• •••••••• •• •• 351BDVL 
BLOOMSBURG FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 35lBMBG 
CAYUGA GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ·351CYUG 
DECKER FOR.MA"fiONaa•••••••••••••••••••••••••••••••••••••••••••••••••••• 3510CKR 
POXONO ISLAND fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 351PX1D 
SILURIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 351SLRNU 
TONOLOWAY Llfi1ESTO..E. ••••••••••••••••••••••••••••••••••••••••••••••••••• 351TNLY 
WILLS CREEK fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 351WLCK 
WILLS C.KEEK FORHAlHlNtLOWEI( MEMBER. • • •••. •• •••• • • ••• • ••• • • •• •• •• •• •• •• 351WLCKL 
WILLS CREEK FORHATION,UPPER MEMSER•••••••••••••••••••••••••••••••••••• 351WltKU 
WALLPACK CtNTER MEMBER OF DECKER FORMATION•••••••••••••••••••••••••••• 351WPKC 

MIDDlE SILURIAN 

C.AblN hiLl MEMBER OF ROSE HILL fORMATION •••••••••••••••••••••••••••••• 354CBHL 
CliNTON FORI"\ATION OR GROUP•••••••••••••••••••••••••••••••••••••••••••• 354CLNN 
CENTER MEMBER Of ROSE HILL fORMATION •••••••••••••••••••••••••••••••••• 354CNTR 
KEEFER SANDSTONE MEMBER OF CLINTOO FORHATIONe••••••••••••••••••••••••• 354KEFR 
MC. KENZIE fOkHAl'ION .................................................... 351tMCKl 
MIFFLINTOWN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 354MFLN 
ROC.t1ESlER MEMBER Of HUFFLlNlOWN FORMATION •••• •• •• ••. ••. ••• ••. • •• •• •• •• 351tRCSR 
ROSE HILL fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 354RSHL 
ROSE HILL FORMATION.LOWER MeMBER •••••••••••••••••••••••••••••••••••••• 354RSHLL 
ROSE .HlLL fUf<.HATION,MIOOLE MEM6E:R ••••••••••••••••••••••••••••••••••••• ~54RSHLM 
ROSE HILL f0Rf4ATION.UPPER MEHBt:R •••••••••••••••••••••••••••••••••••••• 351tRSHLU 
SILURIAN• MlOOLl: ....................................................... 354SLRNM 
SHAWANGUNK FORMA.TION •••••••••••••••••••••••••••••••• ~ ••••••••••••••••• 354SNGK 
SttAWANGUNK fORHAl'ION tHIOOLE MfHBER ••••• •. •• • • •• • •• • • • ••• • • • • • •. •. • •• •. 354SNGKM 
St1AWANGUNK f-ORKATIONtUPPER MEKSER ••••••••••••••••••••••••••••••••••••• 354SNGKU 

LOWER SILURIAN 

CASTANEA MEMBER OF TUSCARORA FORMATION •••••••••••••••••••••••••••••••• 357CSTN 
~ILURlAN. lOWER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 357SLRNL 
SHAWANGUNK t-ORHATION,LOWER MEHBl:R ••••••••••••••••••••••••••••••••••••• 357SNGKL 
TU~CARORA SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 35TICRR 

ORUOVIC.IAN 

CARDIFF METACONGLOMERAtE •••••••••••••••••••••••••••••••••••••••••••••• 360CRDF 
PEACH 801TOM SLATE. • •• • •• •• • •• • • •• • • • ••• • ••.• • •• • • •• • •. •• •• • •• • •••• • •• • 360PCBM 

UPPER ORDOVICIAN 

BALD EAGLE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 361BOEG 
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BUSHKILL MEMBER Of MARTINSBURG FORMATION •••••••••••••••••••••••••••••• 3olBSKL 
tOC.AllCO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 361CCLC 
COCALlLO PHYLLITE••••••••••••••••••••••••••••••••••••••••••••••••••••• 361CCLCP 
JUNIATA ANU bALO EAGL~ FORMATIONS ••••••••••••••••••••••••••••••••••••• 361JSEG 
-JUNIATA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 361-JUNT 
LOST RUN MEMBER Of BALD EAGLE FORMATION ••••••••••••••••••••••••••••••• 361LSRN 
MILL HILL SLATE FDRMAllON ••••••••••••••••••••••••••••••••••••••••••••• 361MLHL 
MAR11N5SURb SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 361HR8G 
MARTINSBUR<:i St-;A;ltt /.. UNIT. • •• •. • •• •. • •• •• ••• • •• •. •• • • ••••• •••• • ••• •. • • 361MRBGA 
MARllNSBURG SHALE, 8 UNIT••••••••••••••••••••••••••••••••••••••••••••• 361MRBG8 
MARTINSBURG StiALE, C. UNIT••••••••••••••••••••••••••••••••••••••••••••• 361MR8GC 
MARTIN~6Ut<.G SnALEt D UNIT••••••••••••••••••••••••••••••••••••••••••••• 361MRBGO 
MARTINSBURG SHALE, E UNIT••••••••••••••••••••••••••••••••••••••••••••• 361MRBGE 
MARTINSBURG ShALE, f UNIT••••••••••••••••••••••••••••••••••••••••••••• 361MRBGF 
MARTINSBURG SHALE, b UNIT••••••••••••••••••••••••••••••••••••••••••••• 361MRSGG 
MARTINSBURG SHALE, l1 UNIT••••••••••••••••••••••••••••••••••••••••••••• 361MRSGH 
MARTINSbURG SHALE,LOWER MEHb~R•••••••••••••••••••••••••••••••••••••••• 361MR8Gl 
MARTINS6UR(, SnALE:rMlDDLE: ME:MS£:1< ••••••••••••••••••••••••••••••••••••••• 361MRSGM 
MARliNSBUkG FURHAllON• bASAL LlMESTO~E•••••••••••••••••••••••••••••••• 36lMRBGN 
MARliNSBURG StiALE,uPPER Mt.M8ER •••••••••••••••••••••••••••••••••••••••• 361MRSGU 
OkOOVlC.lAN, UPPER ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3olODVCU 
PENN ARbYl HEHtiER OF MARTINSBURG SHALE•••••••••••••••••••••••••••••••• 361PAGL 
REEDSVILLE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 361RDVL 
RAMSEYBURG MEMBt:::R OF KARTlNStsURb SHALE:•••••••••••••••••••••••••••••••• 361RMBG 
SHGCHAK Y SAt.OS TONE •• •• • • ••••••• • •• • • • •••• •• • •• • •• • ••• • •. • •• •. • • • • • • • • • 3o lSC.RY 
SHALE••••••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••• 361SHLE 

MlODLE ORODVlCIAN 

ANTES FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ANNVILLE:- FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
bEEKMANTOWN bROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BENNER fORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CHAM6ERSBURb FOKMAliOf-4 •••••••••••••••••••••••••••••••••••••••••••••••• 
CObURN fORHATlO~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CENTER HALL MEMBEt<. Of NEALMUNT fURHATlUN •••••••••••••••••••••••••••••• 
CURTiN FORMATiON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EY£R MEMBER OF ti~TTER FURHATION ••••••••••••••••••••••••••••••••••••••• 
bRAllER 
hAMbURG 
HAMBURG 
HAMbUKG 
HAflo\BUR& 
hAMbURG 
t1AM8URb 
HAMBURG 
HAMBURG 
HAMBURG 
HAM bUR(, 
hAMBURG 
nAMBURG 

MEMbER OF HATTI:R fORMATION •• •. • •. •• •• ••• • ••·• •••• •• ••. • •• •. • •• • 
SE~UENCE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SeQUENCE, 
SE\JUENCE, 
!,)EQUEN(.E, 
SEUUENC.E, 
SEQUENCE, 
SE~UEN\..E• 
SEQUENCE, 
SE\JUE-NCEt 
~EQUENCE, 

SEQUf.NCE, 
SEQUENCE, 

SUBUNIT 2A•••••••••••••••••••••••••••••••••••••••••• 
SUBUNIT 26•••••••••••••••••••••••••••••••••••••••••• 
SUBUNIT l••••••••••••••••••••••••••••••••••••••••••• 
S~BUNif 2••••••••••••••••••••••••••••••••••••••••••• 
SUBUNIT 3••••••••••••••••••••••••••••••••••••••••••• 
SUBUNIT ~••••••••••••••••••••••••••••••••••••••••••• 
SUBuNIT 5••••••••••••••••••••••••••••••••••••••••••• 
~UBUNIT be•••••••••••••••••••••••••••••••••••••••••• 
SUBUNIT ~ ••••• ~••••••••••••••••••••••••••••••••••••• 
SUBUNIT 8••••••••••••••••••••••••••••••••••••••••••• 
SUBuNIT 9••••••••••••••••••••••••••••••••••••••••••• 

t'tUNlER fORMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HERSHEY fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HUSTLER Ml:::r\Bt::R Of HATTtR fOkMATION •••••••••••••••••••••••••••••••••••• 
HATTER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
JALKSONBURb fORMATIONe•••••••••••••••••••••••••••••••••••••••••••••••• 
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364ANTS 
364ANVL 
364BKHN 
364SNNR 
364CB6G 
364CBRN 
364CRHL 
364CRTN 
3b4EYER 
364GRZR 
364HM6G 
364HMBGA 
364HM8G8 
364HM8Gl 
364HMBG2 
364HM8G3 
364nKSG4 
364tiMBG5 
364HMBG6 
364HM8G~I 

364HMBG8 
364t1MBG9 
364HNTR 
364HRSY 
361tHSlR 
364HTTR 
364JKBG 



JACKSONBURG FGRMATION,CEHENT LIMESTONE •••••••••••••••••••••••••••••••• 364JKBGC 
JACKSONBURG FORMAl'IO~~tCEHENT RUt:,K ••••• ••. •• •• •• •••••• • • ••••••••••••••• 364JKBGR 
LINUEN hALL fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 364LDHL 
LOWVILLE fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 364LVLL 
MYERSTOWN FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 364MRSN 
NEALHONT fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 364NLMN 
OROOVICIANt MlOOLfa••••••••••••••••••••••••••••••••••••••••••••••••••• 3640DVCM 
OAK HALL MEMBER Of NEALMONT FORMATION ••••••••••••••••••••••••••••••••• 3640KHL 
ONTELAUNEE f:ORt-1ATION •• • •• •• •. • •. •• • i.. ••• • ••. • •• •. ••• • •• • • • ••. •. •. • •• •. 3640NLN 
RODMAN LlME~lONE OR MEMBER OF NEALMONT FORMATION •••••••••••••••••••••• 364RDMN 
SALONA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 364SLON 
SNYDER MEMBER OF BENNER FORMATION ••••••••••••••••••••••••••••••••••••• 364SNDR 
ST PAUL GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364S1Pl 
STOVER MEMBER OF BENNER fORMATION ••••••••••••••••••••••••••••••••••••• 364STVR 
TRENTON LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 364TRNN 
VALLEY VIEW MEMBER OF CURTIN FORMATION •••••••••••••••••••••••••••••••• 364VllV 
VALENTINE MEMBER OF CURTIN FORMATION •••• ••• •••••• •• •• ••. •• ••••• ••• ••• • 364VLNN 

CHAMPLAIN IAN 

BLACK RIVER fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 3b5BKRV 

LOWER ORDOVICIAN 

AXEMANN fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 367AXMN 
Bt:LLEFONTE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 3678LFN 
CLOVER MEMBER Of L.OYSBURG FORMATIONe•••••••••••••••••••••••••••••••••• 367CLVR 
CONESTOGA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 367CNSG 
CARLIM FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b7CRLM 
EPLER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367EPLR 
LOYSBURG FOKMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 367LBRG 
LARKE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367LRKE 
MILROY MEMBER Of lOYSBURG FORMATION ••••••••••••••••••••••••••••••••••• 367MLRY 
NITTANY fORMA.llON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 367NTTN 
ORDOVICIAN, LOWER••••••••••••••••••••••••••••••••••••••••••••••••••••• 36700VCL 
PINESBURG STATION DOLOMITE •••••••••••••••••••••••••••••••••••••••••••• 367PBGS 
RICKENBA"CH FORMATION ••• •••••••• •••• •• ••• ••••••••• •.•• •••••• ••• •• ••••• •• 367RCKB 
ROCKOALE RUN FORHAT'ION. ••••••••. ••. •. •••••• •• •••• ••• •••••••••• •••••• •• 3b7RCKR 
STOUFFERSTOWN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 367SFRS 
STONEHENGE f-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 367~NNG 
llGER-SlRIPED ~EMBfR •••••••••••••••••••••••••••••••••••••••••••••••••• 367TGSP 

CAMBRIAN 

CAMBRIAN SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CHBR 

UPPER CAM&RlAtf 

ALl.ENTOWN fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 371ALNN 
C.ONOCOCt-tEAGUE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••• 371C.C.C.G 
CAMBRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CMBRU 
ELBROOK. FOi(HATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 371ELBK 
GAlESBURG FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 371G8RG 
GAlESBURG fORMATION,LOWER SANDY MEMBER•••••••••••••••••••••••••••••••• 371GBRGL 
bATESBURG fORMATION,UPPER SANDY MEMBER•••••••••••••••••••••••••••••••• 371GSRGU 
MAIDEN CREEK Mf:.MBER Of ALLEfi4TOWN FORMATION•••••••••••••••••••••••••••• 371MOC.K 
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MINES FORMAl-IOh OR MEM6ER Of GAlESBURG FORMATION.~··•••••• •••••••• •• •• 371MINS 
MIL BACH FORMAl'lON ••• •• • •• • •. ••. • ••. •. •••. ••. • •• • • •• • • • •. •. • • • • • • • • • • • • 371Ml6t 
MUhLENBERG MEMBER Of ALLENTOWN FOkMATlON •••••••••••••••••••••••••••••• 371Ml.6G 
ORE HILL. MEMBE:R OF GA1'ES8URG FORMATION •• •••• • •••. •• • •• ••• • •• • • • •••. • • • 3710RHL 
POlTSOAM 5.ANOSlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 371PSOM 
RIC.hlANO fORM.AllON •• ••. •• ••••••• •• ••• ••. ••• •• •• •• •• •• • ••••••••• ••• •. •• 371RCLD 
SCHAEFFERST'OW,.... F:URMATION •••• ••• ••• ••• ••• ••• •• •••• ••• ••••••. ••• •••• •• •• 371SCFR 
~HADYGROVE f-OHMATIOf-4 •••••••••••••••••••••••••••••••••••••••••••••••••• 371SOGV 
~lACY MEH6ER OF GATESSURl-» fORMATION ••••••••••••••••••••••••••••••••••• 371STCV 
SNITZ CREEK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 371SZCK 
TUCKERTON HE:f4BER Of AllENTOWN FORMATION ••••••••••••••••••••••••••••••• 371TCKR 
WARRIOR fORMA liON ••• •• ••••••••••. •• •• • •••• •• •••••• • •••••••••••••••••• • • 371WRRR 
ZULLINGER FORMA llON. •. •. •. • • • • • • ••. • • •• •• •• • • • • • • •••. ••• • • ·• • • • • • •. • • • • ~ 71ZLGR 

MIDDLE CAMi:} kiAN 

BUFFALO SPRINGS FORMATION ••••••••••••••••••••••••••••••••••••••••••••• 3748SPG 
CAMBRIAN, KIUDLE•••••••••••••••••••••••••••••••••••••••••~•••••••••••• 374tMBRM 
lEIThSVILLE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 374LSVL 
f'LEA~ANT Hill FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 374PlHL 
lOOKS CORNEk. FORMATION •••••••••••••••••••••••••••• ~ ••••••••••••••••••• 371tZKCR 

LOWER CAMbRiAN 

ANl IE TAM fOPJ1A."flON. •. •. •• ••• •. •. •• • • • •• •··• •• • •. • • •. • • • • •••••• • • • • •· .• • • • • 3 77ANTM 
CHlCt\lt:S FOkMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 377CCKS 
CHILHOWEE GkOUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377CHLH 
LOWER CAMBRIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 377CMBRL 
11ELLAM MEMBER Of CHltKIES fORMATION ••••••••••••••••••••••••••••••••••• 371HLLM 
HARDYSTON ~UARTllTE •••••••••••••••••••••••• ~ •••••••••••••••••••••••••• 377HROS 
HARPERS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 377HRPR 
KINZERS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 377KZRS 
LEDGER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 377LDGR 
LOUuOUN f;ORMA liON •• • •• • •• ••• • • •. •• •• • •••• •• •. • ••. •• •. • • •. • • •. •. ••. • • • • 377LUDN 
MONlALlO MEM6t:R OF HARPERS fORMATION •••••••••••••••••••••••••••••••••• 377MNTL 
TOMSTOWN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 377TMSN 
VINTAGE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 377VNTG 
WAYNESBORO FORMATION •• • •• • • • ••. • ••·. • • • •• • •••. ••• • •••. • •••• ••• • ••• • •• •• 377WS8R 
WEVER TON fURMit..T ION •• ••. •• • •• •• •• •• • • • •• •• •• • • ••. • •• ••••• • ••• •. •. ••. • • • 377WVRN 

PRECAMBRIAN 

AMPHlBOLITb ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400AHP8 
BALTIMORE GNt:l~S •••••••••••••••••••••••••••••••••••••••••••••••••••••• ltOOBLMR 
BYkAM GNEl~S•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400BYRM 
FEL~IC GNEl~S••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400fLGC 
FRANKLIN LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 400FRKL 
GRANULITE bNEISS, MAFIC ••••••••••••••••••••••••••••••••••••••••••••••• 400GRLGB 
GRANULllE bNEl!)S, FI:LSlt •••••••••••••••• ; ••••••••••••••••••••••••••••• 400GR:LGF 
LO~~E UlORITE bNEISS•••••••••••••••••••••••••••••••••••••••••••••••••• 400LOSE 
MORAVIAN HEI~HTS ~ORMATION •••••••••••••••••••••••••••••••••••••••••••• 400MRVN 
POCHUCK GNcl5S•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCCK 
PlC.Kl:RlNG bNtlSS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCKG 
PR~tAMbRIAN fRAlHEH••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 
SPRlNGFl~LO bRANOOIORITE •••••••••••• ~ •••••• ~ •••••••••••••••••••••••••• 400SPGF 
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RHODE ISlAND 

CENOZOIC 

QUATERNARY 

HOLOCENE 

HOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
BEACH DEPOSITS.MARINE AND NON-MARINE •••••••••••••••••••••••••••••••••• lllBECH 
COLLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllCLVM 
EOLIAN DEPOSI'ts. ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllEOLN 
FILL•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllflll 
MARINE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllMRIN 
SEDIMENTS, UNDIFFERENTIATED ••••••••••••••••••••••••••••••••••••••••••• lllSDMN 
SWAMP OEPOSllS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllSWMP 

PLEISTOCENE 

OELTA DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112DELT 
ICE-CONTACT DEPOSITS, INC.LUlllNG ESKERS AND KAMES•••••••••• ••••••• ••• •• 112ICCC 
LACUSTRINE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••• 112LtSR 
MORAINE OEPOS Il S,EXCEPT GROUNO MORA Ik-E AND DRUMLINS •••••• • ••••••••••• • 112MORN 
MARINE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112MRIN 
OUTWASH. • •••• • •• • •• • • • • • • • • • •. • • •• • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • ·• • ll20T St1 
~TRATlFIEO OEPOSITS, UNDIFFERENTIATED ••••••••••••••••••••••••••••••••• 112SRFD 
TILL••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TJll 

TERTIARY 

SEDIMENTSwUNUIFfERENTIATEO ••••••• • •••••••••••••••••••••••••••• , ••••••• 120SDMS 

ME:~OZOIC. 

CRY~lALLINt ROCKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 200tRSL 

CRETACEOUS 

SEDIMENTS,UNOIFFERENTIAlEO •••••••••••••••••••••••••••••••••••••••••••• 210SOMS 

lRIASSlC 

IGNEOUS ROCKS,EXlRUSIVE ••••••••••••••••••••••••••••••••••••••••••••••• 2301GNSE 
lGNEOUS ROCKS,INTRUSIVE ••••••••••••••••••••••••••••••••••••••••••••••• 2301GNSI 
SEOIMENTARV ROC"-S••••••••••••••••••••••••••••••••••••••••••••••••••••• 230SDMR 

UPPER TRIASSIC 

EAST BERLIN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 231EBRL 
HOLYOKE BASALT. ••• •• •• • •• ••• • • • • •• •. • • •. ••·• • • • • • • ••• •• •• • • • • •• • ••• • • • • 231HL 'YK 
HAMPDEN BA!,ALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231HMPD 
NEW HA~EN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 231NHVN 
PORTLA~O FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 231PRLD 
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PALEOZOIC 

CRYSTALLINE ROCKS,UNDIFFERENllATEO •••••••••••••••••••••••••••••••••••• 300CRSL 
CRYSTALLINE RUCKS.NONCARBONATE •••••••••••••••••••••••••••••••••••••••• 300CRSLN 

PENNSYLVANIAN 

CRYSTALLINE ROCKS ••••••••••••••••••••••••••••••••••••••••••••••••••••• 320CRSL 
SEDIMENTARY ROtKS••••••••••••••••••••••••••••••••••~•••••••••••••••••• 320SOMR 

MISSISSIPPIAN 

CKYSTALLINE ROtKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 330CRSL 
SEDIMENTARY ROCK~••••••••••••••••••••••••••••••••••••••••••••••••••••• 330SOMR 

OEVONIAN 

CRYSTALLINE ROCKS,UNDlFFERENTlAlEO •••••••••••••••••• :~ •••••••••••••••• 340CRSL 
CRYSTALLINE ROC.KSsNONC.ARBONAlE •••••••••••••••••••••••••••••••••••••••• 3.r.OCRSLN 

SILURIAN 

l.RYSTALLINE RUCKS,UNDIFFERENTIATED •••••••••••••••••••••••••••••••••••• 350CRSL 
CRYSTALLINE ROt.KS,CARBONAlE ••••••••••••••••••••••••••••••••••••••••••• 350CRSLC 
CRYSTALLINE ROCKS,NONCARBONATE •••••••••••••••••••••••••••••••••••••••• 350CRSLN 

ORUUVlClAN 

CRYSTALLINE ROtKS.UNDiffERENllAT~ ••••••••• .; •••••••••••••••••••••••••• 360CRSL 
CRYSTALLINE ROC.KS,C/I.RBCNATE ••••••••••••••••••••••••••••••••••••••••••• 360CRSL(. 
CRYSTALLINE ROCKS.NONCARBONATE ••••••••••••••••••••••••••••••••••••••••. 360CRSLN 

CAMBRIAN 

CRYSTALliN£ Rl1lkS.UNOIFFERE-NllATEO ••• ••• ••••••• • •••••••••••••••••••• •• 370CRSL 
CRYSTALLINE ROCKS,CARBONATE ••••••••••••••••••••••••••••••••••••••••••• 370CRSLC 
CRYSTALLINE ROCK~,NLNCARBONATE •••••••••••••••••••••••••••••••••••••• ~. 370CRSLN 

PKI:CAMBRIAN 

CRYSTALLINE ROCKS,UN~IFFERENllATEO •••••••••••••••••••••••••••••••••••• 400CRSL 
CRYSTALLINE ROtKS,CARSONATE ••••••••••••••••••••••••••••••••••••••••••• 400CRSLC 
CR.Y S TAL LINE ROCKS ,NONCAR60NA lE •••• • •. • ••• ••. • •• • ••• •. •.• • • • • • ·• • • • •• • • •• 400CRSLN 
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SOUTH CAROLINA 

CENOZOIC 

QUAlERNARY 

QUA'TERNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOCENE 

HOLOCENE AllUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVH 
SAND OEPOSIIS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllSAND 

PLEISTOCENE 

SAND DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112SAND 

TERllARY 

PLIOCENE 

WA(.C.AMAW F-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 121WCC.M 

MIOCENE 

DUPLIN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HAWTHORN FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
TAMPA LlMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

OLIGOCE:NE 

1220PlN 
122HTRN 
l22TAMP 

COOPER MARl••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 123COPR 
FLINT RIVER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• l23FLRV 

EOCENE 

BLACK MINGO FORMAllCN ••••••••••••••••••••••••••••••••••••••••••••••••• 1248KMG 
BARNWEll fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 124BRNL 
C.ONGAREE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• l24CNGR 
CASTlE HAY'Nt LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 124CSLH 
MCBEAN fORHAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 124MC:8N 
OCALA liMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• l240CAL 
SANTEE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 124SNTE 
WAKLEY Hill MARL•••••••••••••••••••••••••••••••••••••••••••••••••••••• 124WLHL 

PALEOCENE 

PALEOCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 

MESOZOIC. 

CRETACEOUS 

UPPER CRETAl.EOUS 

BLACK ~RE~K fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 2118KCK 

APPENDIX f F-243 



EUlAW fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211EUTW 
PEEOEE FORMATION •••. • •• • •• ••• • • • •••• •. ••. ••• • • • • • • •• • •• •. •• •• • • •. •• •• • • 2ll.PEEO 
~NOW HILl MARL MEMBER Of BLACK CREEK fORMATION •••••••••••••••••••••••• 211SMHL 
TUSCALOOSA FUR~ATION •••••••••••••••••••••••••••••••••••••••••••••••••• 211TSCL 

LOWER CRETACEOUS 

LOWER CRE:l'ACEOO~ A"lUIFEk SYSTE.Mt UNOIFFERENTIAT'EO ••••••••••••••••••••• 217CRAQL 

TRIASSIC. 

UPPER TRIASSIC 

NEWARK GROUP.••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231NWRK 

PALEOZOIC. 

PALEOZOIC tRAlHEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 

PE.:RMIAN 

PERMIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PRMV 
YORKVILLE ttUARTZ MONZONITE •••••••••••••••••••••••••••••••••••••••••••• 310YKVL 

APPENDIX. F F-£44 



SOUTH DAKOTA 

CENOZOIC 

CENOZOIC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATERNARY 

QUATERNARY ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••• llOALVM 
ALLUVIUM, TERRACE, NON-(:;LAClALe ••• • • • ••• ••'• • • •• • • •• • •• •• •• ••••• ••• • • •• llOAVTN 
QUATERNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOCENE 

HOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALYM 

PLEISTOCENE 

ALTAMONT AQUifER•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ALTAMONT AUUlfER 3•••••••••••••••••••••••••••••••••••••••••••••••••••• 
ALTAMONT AQUIFER 2•••••••••••••••••••••••••••••••••••••••••••••••••••• 
ALTAMONT AQUIFER !•••••••••••••••••••••••••••••••••••••••••••••••••••• 
AURORA AQUiftR•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BAD-CHEYENNE: RIVER AQUIFER•••••••••••••••••••••••••••••••••••••••••••• 
SIG SOUIX AQUIFER ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BOWDLE AQlJI fER •••••••• • •• • • •• • • • ••·•. • • • • • • • • • • • •. • • • • ••• • • • • •. •. • • • • • • 
C.HOTEAU AQUIFI:.R ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OOTEAU-LAKES AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••• 
COBB AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COTEAU AQUIF~R•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CROW CREE~ AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••• 
CROW LAKE AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CORSICA AQUIFE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DELMONT AQUlFEtt ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DRY CHOTEAU A~UIFER ••••••••••••••••••••••••••••••••••••••••••••••••••• 
EDEN AQUlfER•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
E:LM AQU IFEtl. • • • ••. • • •• • • • • •. • • •• •• •. • • ••• •• • • •• • • • • . -••• • • • • • • • ••• • • • • • 
ELM CREEK A~UlfER ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FIRESTEEL CREEk AQUIF~R••••••••••••••••••••••••••••~•••••••••••••••••• 
FLOYD A~UlFER ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GARY AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GEUOE:S AUUlFEK •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GREENWOOD A~UlFER ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
GRANO AQUlf-E-R •• • •• •. •• • • •. • • •. • • •• • • •• • • •• • • • •• •. •. • • •• •• • • • • • • • • • • •. • 
HU60NMIX AQUIFER •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HIOEWOOD AQVIFEk •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HIGhMORE AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
JAVA AQUIFEke••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
JAMES AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~AMES AQUIFER,OEEP •••••••••••••••••••••••••••••••••••••••••••••••••••• 
JAMES A~UIFER,MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••• 
LONG LAKE AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LAkE DAKOTA AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••••• 
MOREAU GRAVEL~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MARDAY AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NORlH ANDES AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••••• 
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112ALMN 
ll2ALMNL 
112ALMNM 
112AlMNU 
112AURR 
112BOCN 
1128GSX 
1128WDL 
112CHTU 
112CLKS 
112C.066 
112COTU 
112CRtK 
112CRLK 
112CRSC 
1120ELM 
1120RC.l 
112EDEN 
112El.M 
112EMCK 
112FLCK 
112Ft YO 
ll2GARY 
ll2GEOS 
ll2GENO 
112GRNO 
ll2HBHX 
112HOWO 
112HGMR 
112JAVA 
112JMES 
112JMESD 
112JMESM 
ll2lGLK 
112LKOK 
112MORU 
ll2MROY 
112NORO 



ORTON GRAVELS ••••• ~••••••••••••••••••••••••••••••••••••••••••••••••••• 
OUTWASH DEPOSITS.••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PEASE AQUlf~R••••••••••••••••••••••••~•••••••••••••••••••••••••••••••• 
PLEISTO~ENE SEkiES•••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLATTE AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

COTEAU AQUIFER •••• ~••••••••••••••••••••••••••••••••••••••••••• 
COTEAu 
COli:AU 

AQuiFER 3•••••••••••••••••••••••••••••••••••••••••••••• 
A~UlfER 2 •••••••••••••••••••••••••••••••••••••••••••••• 

PRAIRIE 
PRAIRIE 
PRAIRIE 
PRAIRIE COlfAU AQUifER 1•••••••••••••••••••••••••••••••••••••••••••••• 
ROSLYN AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SELBY AQUIFER••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SLAUGHTER A~UIFE~••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~PRING CkEfk AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••• 
SPRING AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TYNOALL-SCO lLANO AQUIFER •••••• •. • • • •. • • •• •• •. ••. • • •. • ••• • • •• •. • •· • • • • • • 
TWIN LAKtS A"UlFER•••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOWER AQUlfER••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TULARE AQUl~ER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VE~LEN AWUlfER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
VOLTAIRE AQUlfER•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOWER VERMilliON-MISSOuRI AQUIFER••••••••••••••••••••••••••••••••••••• 
WAKONDA A~UlfER••••••••••••~•••••••••••••••••••••••••••••••••••••••••• 
WILMARTh LAKE AUUIFER••••••••••••••••••••••••••••••••••••••••••••••••• 
WARREN AQUifER •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WESSiNGTON SPRINGS AQUIFER•••••••••••••••••••••••••••••••••••••••••••• 

ltRTIARY 

1120RTN 
11201Stt 
112PESE 
112PLSC 
112Plll 
112PRRC 
112PRRCL 
112PRRCM 
112PRRCU 
112RSLN 
112SLBY 
ll2SLGR 
112SPC.K 
112SPRG 
ll2TOLC 
112TNLS 
112TOWR 
112TULR 
112V6lN 
112VLTRA 
ll2VR.Ml 
112WKNO 
ll2WMLK 
112WRRN 
112WSPG 

IGNEOUS ROCKS Of BLACK HillS•••••••••••••••••••••••••••••••••••••••••• 12018KH 
TERTIARY SYSTE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

PLIOCENE 

ASH HOLLOW fORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••• 121ASHL 
bl.JOu FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121BJOU 
ObALLALA fORMAliON •• ••. •••• • •• • •••• •• ••• •••• • •• • •••••••••••••••••• •••• 1210GLL 
PllUC~NE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 
~ALENllNE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• l21YLNN 

MIOCi::NE: 

ARl~AREE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 122ARKR 
HARRl~ON SAr.&OSlUNL: ..................................................... 122HRSN 
MELLETTE 1-0RMAllONe••••••••••••••••••••••••••••••••••••••••••••••••••• 122MLLT 
MlOCENE SERlE~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MOCN 
MONROE CRltK FUKMATlO~ •••••••••••••••••••••••••••••••••••••••••••••••• 122~CK 
ROCKVFORU ASH MEM:!ER OF SHARPS fUt<HATlON •••••••••••••••••••••••••••••• 122RtKf 
ROSEBUD fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 122RS80 
~HARPS FUkM~TION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 122SRPS 

OLIGOCENE 

AttEARN MEMBER OF CtiADRON FORMATION ••• ••• ••••• ••• •••••••••• •••• •••• •• •• 123AHRN 
bRUL~ fORMAllONee••••••••••••••••••••••••••••••••••••••••••••••••••••• 1236RUL 
CHAORON FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 123CRON 
Ctt.AlY JOHNSON ME:MBEK OF CHADRON FORMATiON ••••••••••••••••••••••••••••• 123CRZ.J 
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OLIGOCENE SfAIEs •••• •• • •• •• ••••••••.•• ••• •••• •••• •••• •••••• •••• •••••• •• 1230LGC 
POLESLIDE ME.MlU:::R Of SRULE FORMATION •• ••• ••• •••••• ••• •••••• •••• •••• •• •• 123PLSD 
PtANUl PEAK KEK&ER Of CHADRON FORMATION ••••••••••••••••••••••••••••••• 123PNPK 
REE BEDS•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 123REE 
SCENIC MI::MBE:R Of 6RULE FORMATION ••• •. • ••• ••. • • • • • • • •. • •. • • • • • • •• • • • • • • l23SCNC 
SLIM bUTTES FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 123SLM8 
WHITE RIVER GROL'P OR FORMATION. •••• •• ••• ••••• •••• ••••••••••• •• •••• •••• 123WRVR 

PALEOCENE 

CANNONBALL MEMaER Of fORT UNION FORMATION ••••••••••••••••••••••••••••• 125CNBL 
FORT U~lON fORM#\TlON •••••••••••••••••••••••••••••••••••••••••••••••••• 12~FRUN 
LUDLOW Ht::MHER OF fORT UNION FORMATION ••••• • • • ••. •. •. •. • •. • •• •. •• • • • • • • 125LIH .. W 
PALEOCENE SE:Rlt:S •••••••••••••••••••••••••••••••••••••••••••••••••••••• l25PLCN 
St.Ul'CH C.AP SANDSTONE ••• •••••••. •••• •• ••• •••. ••••. ••• •••••• •• •••••••• •• 125SCCP 
TUNbUE RIVER KE:1BER OF FORl UNION fORMATION ••••••••• •••• •••••••••••• •• 1251GRV 

MESOZOIC. 

MESOZOIC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

CRETACEOUS 

CRE 1 ACEOUS .SYS.JEM ••• •• •••••••••• •• •••• •• •• • ••• •• •• ••. ••• •••••••••••••• 210CRCS 

UPPER CRElACEOUS 

ARDMORE BENTONITE BED Of PIERRE SHALE••••••••••••••••••••••••••••••••• 211AROM 
SELLE fOURChe ~HALL••••••••••••••••••••••••••••••••••••••••••••••••••• 2118LFC 
BULLHEAD LITHOFACIES OF IRON liGHTNING MEMBER OF FOX HILLS FORMATION •• 2118LLD 
6REIEN MEMBER OF HEll Cf-<EEK FORMATION ••••••••••••••••••••••••••••••••• 211BRJN 
CUOELL SANDST~E MEMBER Of CARliLE SHALE•••••••••••••••••••••••••••••• 211C.OLL 
C.OLGAlE LITHOFACIES Of IRON LIGHTNING MEMBER Of FOX HILLS FORMATION ••• 211CLGT 
COLORADO GROUP•••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••• 211CLRD 
CROW C.REE-K ME:MBER Of PIE:kRE ~HALE••••••••••••••••••••••••••••••••••••• 211CRCK 
UPPER CRETALEOUS •••••••••••••••••••••••••••••••••••••••••••••••••••••• ZllCRCSU 
CARLILE ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CRLL 
DEGREY MEMBER Of PIERRE SHAlE••••••••••••••••••••••••••••••••••••••••• 211DGRY 
OAK.OlA SANO~lONE OR FORMATION••••••••••••••••••••••••••••••••••••••••• 2110KOl 
ELK BUTTt Hi::HBE:k OF PIERRE SHALE•••••••••••••••••••••••••••••••••••••• ZllELKB 
FOX HILlS FORHAl.ION. ••. •• ••••••• ••. •. • ••• •• •. •• •• •• ••••• •. • •. • •••••••• 211FXt1l 
GAMMON f-ERRuGINOUS MEMBER OF PIERRE SHALE••••••••••••••••••••••••••••• 211GMMN 
GREGORY MEMBER Of PIERRE SHALf•••••••••••••••••••••••••••••••••••••••• 211GRGR 
GREENHORN liMESTONE Ok fORMATION •••••••••••••••••••••••••••••••••••••• 2llGRNR 
GROAT SANOS TONE 81:0 OF GAMMON FEkRUGINOUS MEMBER OF PIERRE ShALE •• •• •• 211GROT 
~RANEROS ShALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211GRRS 
Htt..L CREEK FORt"A liON •• • ••• • •. • ••• • ••• • ••••••• • ••• • • •• • • •. • ••• • ••••••• • 211HLCK 
lSA.BEL-flRESTEEl. C.OAL MEM&Ek OF HELL CREEK FORMATION •••••••••••••••••• 2111SLF 
IRON LIGHTNlN\.7 MEMBER Of THE FOX tilLLS FORMAliON •••••••••••••••••••••• ZlliRlG 
MOBRIDGE MEMBER OF PIERRE ShALE••••••••••••••••••••••••••••••••••••••• 2llMBDG 
MONUMENT HILL BENTONiliC MEMBER OF PIERRE: SHALE••••••••••••••••••••••• 211MHL 
MONTANA GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MNTN 
MITTEN BLACK SHALE MEMBER OF PIERRE SHALE••••••••••••••••••••••••••••• ZllMTTN 
A\.tUIFER IN NIOBRARA FORMATION t. COOElL SANDSTONE MEMBER CARLILE SHALE. 211NBCO 
NIOBRARA FORMAl'ION •••••••••••••••••••••••••••••••••••••••••••••••••••• 211NBRR 
ORMAN LAKE LIMESTONE MEMBER Of GREENhORN FORMATION •••••••••••••••••••• ZllOMLK 
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PIERRE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211PIRR 
POOL CREEK SHALE MEMBER Of C.ARLlLE SHALE•••••••••••••••••••••••••••••• 211PLC.K 
RED BIRO SlLlV MEfiliBER Of PIERRE SHALE••••••••••••••••••••••••••••••••• 211RDBD 
~AGE BREAKS SHAL~ MEMBER OF tARlllE SHALE••••••••••••••••••••••••••••• 211SG8K 
STONEVILLE HEftBER Of fOX BllLS SANDSTONE •••••••••••••••••••••••••••••• 211SNVl 
ShARON SPRIN&S MEMbER Of PIERRE SHALE••••••••••••••••••••••••••••••••• ZllSSPG 
liMBER LAKE MEMBER Of THE FOX HILLS FORMATION ••••••••••••••••••••••••• 211T8LK 
TRAIL CITY MEHRER OF THE FOX HILLS FORMATION •••••••••••••••••••••••••• 211TRLC 
TURNER SANOY M£;MbEk Of C.ARLllE SHALE•••••••••••••••••••••••••••••••••• ZllTRNR 
VIRGIN tRE~K M~HBfR Of PIERRE SHALE••••••••••••••••••••••••••••••••••• 211VGCK 
VERENORYE MEMBER Of PIERRE ~HALE•••••••••••••••••••••••••••••••••••••• 211VROR 

LOWER t...RETACEOUS 

ClilLSON HEM8E:R Of l.AKOTA FORMATION •••••••••••••••••••••••••••••••••••• 217CLSN 
C.LAY SPUR BENTONITE BED OF MOitRV SHALE•••••••••••••••••••••••••••••••• 217CLSP 
LOWER CRETAll~U~ SERIES••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 
D SAND•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2170 
OYNNESON SANDSTONE MEMBER OF MOWRY SHALE•••••••••••••••••••••••••••••• 217DNSN 
fALL Rl VER fORMA.TlON •• • •• ••• •• •. •••• • •••. •• •• •• • • •• • •••. •• •. •• • • • • ••. • 217FLRV 
FUSON MEMBER UF LAKOTA fORMATION •••••••••••••••••••••••••••••••••••••• 217FUSN 
INYAN KARA GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 2171NKR 
J SANO•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217J 
K.EYHOLE $A~OSTONE MtM6EI< OF FALl RIVER FORMATION.~'••. •••• ••• • •••• ~. •• •• Z17KYHl 
LAK01A FORMATION•••••••••••••••••••••••••••••••••••••••••••••••••••••• 217LKOT 
MlNNEWASTE l.IMLSlONE "'EMOtk OF LAKOTA FORMATION. • ••• • ••• •• • • •. • •. •. • •• 217MttS1 
MOWRY ShALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217MWRY 
Nl::.WLASTLE SANO!')lUNE ••••••••••••••••••••••••••••••••••••••••••••••••••• 217NCS.L 
SKULL CREEk SKAl~•••••••••••••••••••••••••~••••••••••••••••••••••••••• 217SKtK 

JURASSIC. 

JURASSIC SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSC 

uPPER JURASSIL 

CANYON SPRINGS SANU~TONE MeMbER Of SUNOANCE FORMATION ••••••••••••••••• 221CSPGS 
hULElT SANOSlONl ME:MblR Of SUNOANCE FORMATION ••••••••••••••••••••••••• 221HLTT 
LAK MEMBER UF SUNUANC.E FORMAllUN •••••••••••••••••••••••••••••••••••••• 22lllAK 
UPPER JURASSIC SERltS••••••••••••••••••••••••••••••••••••••••••••••••• 221JRSCO 
lAK MEMBER OF SONOANC.E FORMATION •••••••••••••••••••••••••••••••••••••• 221LAK 
MOKk.lSON fOKMAT'lON •••••••••••••••••••••••••••••••••••••••••••••••••••• 221MRSN 
REDWATER ~HALt HEM£EK Of SUNDANCE fORMATIC.W ••••••••••••••••••••••••••• 221RDTR 
STOC.KAUE BEAVER ShALE: MlMbER OF SUNDANtE fCkMATION. •. •• •••• •. ••. •• • • •• 221SKBV 
5UNDANCE fUkMAllON ••••••••••••••••••••••••••••••••••••••••••• ~ •••••••• 221SNOC 
UN~PAPA SANDSlONE MEMBEk Of MORRISON FORMATION •••••••••••••••••••••••• 22lUKPP 

MlUOLE JURASS.lC 

GYPSUM S.PRlNG FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 224GPSP 
MIDDLE JURASSIC SERIES•••••••••••••••••••••••••••••••••••••••••••••••• 224JRSCM 
PlPEK FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 224PlPR 

TRIASSIC 

PINE SALl MtMBtR Of SPEARFISH FORMATION (TRIASSIC-PERMIAN) •••• •••••••• 230PNSL 

APPE:NDlX F • 



SPEARFISh FORMATION (TRIASSIC-PERMIAN) •••••••••••••••••••••••••••••••• 230SPRF 

PALE:OZOIC 

PALEOZOIC ERATHEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZt 

Pf:RHIAN 

BROOM CREEK MEMBER Of MINNELUSA FORMATION••••••••••••••••••••••••••••• 310BMCK 
CASSA MEMBER OF MINNELUSA••••••••••••••••••••••••••••••••••••••••••••• 310CASS 
MlNNt:KAHT.A LIMESTONE ••. •• ••. • • •• •• ••••••• •• •. • •• • •• • •• •• •. •. •. • • •• •• • • 310MNKT 
MINNELUSA FORMATION CPERMIAN AND PENNSYLVANIANJ••••••••••••••••••••••• 310MNLS 
OWL CANYON f-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 3100LCN 
PERMIAN SY~ TEM. •. • •• ••. •• •• • •• •. •• • • •• • •. •. • • ••. • •• • •••.• • • • ••• • •• •. • •. 310PRMN 

LOWER PERKIAN 

OPECHE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3170PCH 

PENNSYLVANIAN 

~IRGILIAN 

WENDOVER-MEEk MEMbER OF MINNELUSA FORMATION ••••.• •••• • ••• •••••• •••• •• •• 322WVMK 

DES MOINES! AN 

HAYlJEN MEM6ER OF MINNELUSA FORMATION. •••. •• • • •••.• ••• •••••• •• •. •••• •• •• 325HYDN 

Al'OKAN 

RECLAMATION MEMBER OF MINNELUSA FORMATION ••••••••••••••••••••••••••••• 326RCLM 
RUUNOTOP MEMBER OF MINNELUSA FORMATION •• ••••• •• •• •• • •• •••• •. •. ••. ••• •• 326RNOP 

MOKROWAN 

FAIRBANK ·MEMBER Of MINNELUSA FORMATION ••••••• ••• •••• •••••••• ••••• ••• •• 328FRBK 

f4ISSISSIPP1AN 

BAKKEN FORMATION 'MlSSISSitl'PIAN AND DEVONIAN) ••••••••••••••••••••••••• 3308KKN 
ENGLEWOOD f-ORMATION CHISSISSIPPIAN AND DEVONIAN) •••••••••••••••••••••• 330fGLO 
Hl~SISSIPPIAN SYSTEM •••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 

UPPER MISSISSIPPIAN 

BIG SNOWY GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3318GSN 
CHARLES FORMA.I ION •• • •• •. •. • •. • •. •• ••• •• •• ••. • • ••• • •. • • • • • •. • • • • •••. •. • 331C.RLS 
KIBBEY SANDSTONE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 331KB8Y 
MADISON GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 331MOSM 
MAlliSON GROUP tUPPER AND LOWER MISSISSIPPIAN •••• •••• •••••• ••• ••••• •••• 331MDSN 
MISSION CANYON LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••• 331MSNC 
Ml SSISS IPP 1 AN, UPPER ••. •• •• ~ •••• ••. • •••••• • • •• • •·• •••••••••••• • ••••• • •. 331MS SPU 
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LOWER MlSSlSSIPPlAN 

LODGEPOLE LIMESTbNE ••••••••••••••••••••••••••••••••••••••••••••••••••• 337LDGP 
MISSISSIPPIAN, LOWER•••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPL 
PAHASAPA LIMESlONt: •••••••••••••••••••••••••••••••••••••••••••••••••••• 337PHSP 

Ot:VONlAN 

Ot.VONIAN SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 

UPPER DEVONIAN 

BIRDBEAR FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 34l8RDB 
OUPEROW FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 34lOPRW 
DEVONIAN, UPPER ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 34lDVNNU 
JEFFERSON (,ROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341JFRS 
SOURIS RlVER fORMATION ••••••••••••••••••••• ~ •••••••••••••••••••••••••• 34lSRRV 
ThREE FORKS ShAlE••••••••••••••••••••••••••••••••••••••••••••••••••••• 341TRFK 

MIUOLE DEVONIAN 

ASHERN fORMAT ION .... , . ••. •• •• • •. •. •• ••• •••. •• •• •. • ••• • • • •• •• •• • • • • • • •• • • 344ASRN 
DEVONIAN, MIOOLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3440VNNM 

SILURIAN 

INTtRLAKE FORHAliON ••••••••••••••••••••••••••••••••••••••••••••••••••• 3501Rll<. 

ORDOVICIAN 

OEAOWOOU fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 3600DWD 
OROOVlClAN SYST'EM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 36000Vt 

UPPER ORDOVICIAN 

BI\:JHORN GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3618GRN 
GUNlON MEM()E.R Of: ~TONY MOUNTAIN FORMATION ••••• • •. •. •. • •. • • • •. • • • •. • •• • 361GNTN 
OROOVICIANt UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••• 36100VCU 
PENITENTIARY MEMBER Of STONY MOUNTAIN FORMAT •••• • ••• • • •••• ••. ••• •• •. •• 361PNNR 
REO RIVER FURMITION ••••••••••••••••••••••••••••••••••••••••••••••••••• 361RDRV 
STONY MOUNTAiN FORMATION •••••••••••••••••••••••••••••••••••••••••••••• 36lSNMN 
STOUtiHTON MEMbER OF STONY MOUN'TAIN FORMATION •••••••••••••••••••••••••• 361STGN 
~TONtWALL fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 361S1NL 
WHITEWOOD OOLOMllE •••••••••••••••••••••••••••••••••••••••••••••••••••• 361WHTO 

PUODLE ORDOVICIAN 

ALADDIN SANDSTONE MEMBER Of WINNIPEG FORMATION •••••••••••••••••••••••• 364AlDN 
ICE. bOX ~HALE: MEMBER 0~ WINNIPEG FORMATION •••••••••••••••••••••••••••• 3641C8X 
UROOVIC.IAN, HltJOlE: •••••••••••••••••••••••••••••••••••••••••••••••••••• 36.ftOOVCM 
ROUGHLUCK SILTSTONE HEHSEK Of WI,.,.., I PEG FORMATION •••• •••••••••••••••••• 364RGCK 
.. .,INNIPEG ~hALE" Of WINNIPEG f(JRMATION •••••••••••••••••••••••••••••••• 364WGSL 
"WINNlPt:G ~ANDSTONE" OF WINNJPtG fORMAllON •••••••••••••••••••••••••••• 3b4WGSS 
WINNlPf:G FORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 3b4WNPG 
"WINNIPEG SILT" Of WINNIPEG FORHAllON ••••••••••••••••••••••••••••••••• 364WPGS 
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CAMBRIAN 

UPPER C.AMBRIAN 

DEAOWOOO FORMAllONtOUTCROP) ••••••••••••••••••••••••••••••••••••••••••• 371DDWD 

PRECAMBRIAN 

BUG TOWN f()J{HA liON ••• •• ••• ••. •• •• •• ••• •• · ·••• •• •• •• •• ••••• •• ••• ••. •• •• • • 4008GTN 
CROW FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400CROW 
MAYO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400MAYO 
MlLB~K GRAUllE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400MLBK 
PRECAMBRIAN ERATHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCM8 
SlOUX QUARTZITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SOUX 

APPENDIX F f-251 



TENNESSEE 

CENOZOIC:. 

CENOZOIC ERAlHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATERNARY 

QUATERNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOCENE 

HOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••• ~••••••••••••••••••• lllALVM 
HOLOCENE ~ERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 

PlEISTOCENE 

LOESS••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112LOSS 
PLEISTOCENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
TERRACE DE~USITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TRRC 

TERTIARY 

TERllARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

EOCENE 

COCKFIElD lHROUGH JltCKS~ 1 UNDIVIDED ••••••••••••••••••••••••••••••••• 124CCKFJ 
CUUK MOUNTAIN FORHATlON ••••••••••••••••••••••••••••••••••••••••••••••• 124CKMN 
CLAIRBORNE bROUP•••••••••••••••••••••••••••~•••••••••••••••••••••••••• 124CLBR 
EOCENE SERitS••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCN 
EOCENE SEklES,UPPE~••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCNU 
FLOUR ISLAND FORfiAllON •••••••••••••••••••••••••••••••••••••••••••••••• 124FLIO 
fORl PILLOW SAND•••••••••••••••••••••••••••••••••••••••••••••••••••••• 12~RPL 
JACKSON GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124JCKS 
Mt:"PHIS SANO••••••••••••••••••••••(;••••••••••••••••••••••••••••••••••• 124MMPS 
OLD SRE:-ASTWORKS fORMATION ••••••••••••••••••••••••••••••••••••••••••••• 1240DBK 
SPARTA SANO•••••••••••••••••••p••••••••••••••••••••••••••••••••••••••• 124SPR1 
WILCOX GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124WltX 
500-fOOT SAND 0~ MEMPHIS AREA••••••••••••••••••••••••••••••••••••••••• l2405MP 
1400-FOOT SANO OF ME:MPHIS AREA•••••••••••••••••••••••••••••••••••••••• 12414MP 

PALEOCENE 

CLAYlON fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 125CLTN 
MlOWAY GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 12~MDWY 
PALEOCENE SERIE~•••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 
PORTERS CReEK CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••• 125PRCK 

MESOZOIC. 

MESOZOIC t:RATHEH •••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

CRETACEOUS 

CRETACEOUS SYSTEM•••••••••••••••••••••••••••••••••••••~••••••••••••••• 210CRCS 
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UPPER CRETACEOUS 

COON CREEK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 211CCRK 
CUFFEE SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CUFF 
UPPER CRETACEOUS SERIES ••••••••••••••••••••••••••••••••••••••••••••••• 211CRCSU 
DEMOPOLIS FORMA l -ION •••• •• ••••••• •• ..................... •. • •••••••• •..... 211DMPL 
E:.UTAW FORMA.l'ION ...... ••• •••••••• ••••. ••••••••••• • ••• • •••••••••••••• •• •• ZllEUTW 
MC NAIRY fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 211MCNR 
OWL CREEK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 2110LCK 
RIPLEY FORMAT IQN •• •. •• • • • •• •. •. • • •. • • •••• ; • • • • • •• • • • • • •. • • • •. • •• • • • • • • • Z llRPL Y 
SAK.OIS fORMilTION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211SROS 
TUSCALOOSA fORM~TION •••••••••••••••••••••••••••••••••••••••••••••••••• ZllTSCL 

JURASSIC 

"!DOLE JURA~SlC 

C...OCKFIE:LD-JACKSON FORMATIONS •••• •• ••• •• •• •• •• •• •• ••. •••• •• •••••• •• •• •. 224CCKFJ 

PALEOZOIC 

PALEOlOIC E~..ATHf::M ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 

PENNSYLVANIAN 

PENNSV.LVANIAN SYSTEM •• • ••. • •. •. • • ••• •. • •. •• • • •• • • •. • •. • •••• • • • • •• •. • • • 320PS LV 

MIDDLE PENNSYLVANIAN 

CROSS MOUNTAIN GROUP•••••••••••••••••••••••••••••••••••••••••••••••••• 324C.RSH 
GRAVE:S GAP GROUP ....................................................... 324GVGP 
INDIAN BLUFf GkOUt> •••••••••••••••••••••••••••••••••••••••••••••••••••• 324IOBF 
MIOOLE PENNSYLVANIAN SERIE5••••••••••••••••••••••••••••••••••••••••••• 324PSLVM 
REOOAK HOUNlAIN GROUP••••••••••••••••••••••••••••••••••••••••••••••••• 324ROKM 
SLAT'ESlONE bROuP •••••••••••••••••••••••••••••••••••••••••••••••••••••• 324SLSN 
VOWEll MOUNTAIN GROUP••••••••••••••••••••••••••••••••••••••••••••••••• 324VLMN 

LOWER PENNSYLVANIAN 

BURNT MILL SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 3278RHL 
CRAb ORCHARO MOUNTAINS FORMATION •••••••••••••••••••••••••••••••••••••• 327C60M 
CROOKED fORK GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••• 327CKFK 
COALFIELD SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 327C..LFD 
CKUSSVILLE SANUSTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 327CRVL 
OORTON SI1ALE:•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 327DR1N 
fENTkESS FURHAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 327FNRS 
GLENMARY SHALE:•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 327GLHR 
GillARD FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 327GZRD 
NEWTON SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 327NWTN 
LOWER PENNSYLVANIAN SERIES •••••••••••••••••••••••••••••••••••••••••••• 327PSLVL 
ROCKCASTLE CONGLOHtRATE ••••••••••••••••••••••••••••••••••••••••••••••• 327RtKC 
RACCOON MOUNTAIN MEMBER. OF GIZZARD fORMATION •••••••••••••••••••••••••• 327RCNM 
SEWANEE CONGLOMERATE •••••••••••••••••••••••••••••••••••••••••••••••••• 327SEWN 
SIGNAL POlNl SHALE•••••••••••••••••••••••••••••«•••••••••••••••••••••• 327SGLP 
VANDtVER Mi::MBt::R OF LEE FORMATION •••••••••••••••••••••••••••••••••••••• 327VDVR 
WARTBURG SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 327WRBG 
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WARREN POIN l SA~OSTONE MEMBER Of LEE FORMATION •• • ••. •• •• •• ••••• ••• ••• • 321WRNP 
WHITWELL SHAlf:•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 327Wlll 

MISSISSIPPIAN 

C.HA JT ANOOGA SHAlE. • • • •• • • • • • •• • • •• • •• • •• • • • • • • •• • • • • •••• • • • • • • • • • • • • • • 3 30C 1-NG 
GRA lNGE R fORMAT ION. • •• •• • •• • •• •. • •••••• • •. • ••• • • •. • •• •. • • •• • • • • ••.• • •. • 330GRGR 
MISSlSSIPPlAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 
Nt;:WMAN LIM£~10Nt: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 330NWMN 

UPPtR MISSISSIPPIAN 

BANbUR llMESTU~f •••••••••••••••••••••••••••••••••••••••••••••••••••••• 331BNGR 
HARl'SEllE SP.NDSlONE •••••••••••••••••••• , ••••••••••••••••••••••••••••••• 331HRSL 
MONTEAGLE LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 331MNGL 
MI~Sl~SIPPlAN, UPPtR•••••••••••••••••••••••••••••••••••••••••••••••••• 331MSSPU 
f"ENNINGTON fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 331PNNG 

MlRAMEt:IAN 

SlE GENEVIEVE llMESl.ONE ••••••••••••••••••••••••••••••••••••••••••••••• 333SGVV 
ST LOUl~ LlMESlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 333STLS 
WAR~AW FORMATIOk •••••••••••••••••••••••••••••••••••••••••••••••••••••• 333WRSW 

LOWER HlSSISSlPPIAN 

FORT PAYNE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 337FRPN 
Ml~SI!>SlPI-'lAI\4 1 LOWER•••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPL 
MAURY fuRKAllLN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337HURY 

Ot:VONlAN 

OfVONIAN SY~TEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 

MlUOLE: OEVO,_.IAN 

CAMDEN C..HERl •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344CMDN 
OtVONlANt MIDDLE:•••••••••••••••••••••••••••••••••••••••••••••••••••••• 3440VNNM 
PEGKAM f-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 344PGRM 

LUWE:R DEVONIAN 

DEVONIAN, LOWER ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3470VNNL 
fLAl GAP Ll~ESlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 347FLGP 
MAkRlMAN FOk.MAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 347HRHN 
RO~S FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 347ROSS 

SILURIAN 

SILURIAN SYSTEM.•••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

MlOuLE SlLURlAI\4 

bROWNSPl.JRl GI<.OUP. •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3548RPR 
LLINCH SANO~TONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 354CLNt 
OECATUk LlHESlONt ••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••• 3540CTR 
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ROCKWOOO FORMATION ..................................................... 354RtKD 
SILURIAN, MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 354SLRNM 
WAYNE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 354WYNE 

LOWER SILURIAN 

BRASSFIELD LIMESTONE: •••••••••••••••••••••••••••••••••••••••••••••••••• 357BFLD 
SILURIAN, LOW~R••••••••••••••••••••••••••••••••••••••••••••••••••••••• 357SLRNL 

OROOVIClAN 

ORDOVICIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 36000VC 

UPPER URDOVItlAN 

CHICKAMAUGA LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 3blC.KMG 
EDEN GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 361EDEN 
JUNIATA f-ORMAllU~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3blJUNT 
LtlPERS-INMAN-cAlHEYS FORMA I IONS UNDIFFERENTIATED • • • • • •. •• • ••• • • • • •. •. 361LP lC 
MARTINSBURG S~ALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 361MRBG 
MAYSVILLE &ROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3blMSVL 
ORDOVICIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••• 36100VCU 
RICHMOND GROUP ......................................................... 361RC.MD 
SEQUATCHIE fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 361SQTC 

MIDDLE ORDOVICIAN 

ATHENS SHALt•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364ATNS 
bAYS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3648AYS 
&lGbY AND ~ANNON LIMESTONES ••••••••••••••••••••••••••••••••••••••••••• 3b4BGBC 
CARTERS LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b4CRRS 
HOLSTON fORMAIION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 364HLSN 
HERMITAGE fORKATlON ••••••••••••••••••••••••••••••••••••••••••••••••••• 3bltHRMG 
Li::::BANON LIME~lONl: ••• ••. •• • •••• • • •• •• • •• •• ••. • •• •• •• • • •• • •• • •. • • • · •• •. • • 364Lt;NN 
LENOIR LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b4LNOR 
MURFREESBORO LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 364MRF8 
NASHVILLE GkOUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364NSVL 
OROOVlCIAN. MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••• 36400VCM 
OTTOSEE !>HAlE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3640TTS 
PIERCE LlMESTUNE••••··~··••••••••••••••••••••••••••••••••••••••••••••• 364PIRC 
RIDLEY LIMESlDNE •••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••• 364ROLY 
STONES RIVER ~ROUP•••••••••••••••••••••••••••••••••••••••••••••••••••• 364SRVR 
SEVIER SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364SVIR 

LOWER ORDOV lCIAN 

CHEPULTEPE-C DOLOMITE: •••••••••••••••••••••••••••••••••••••••••••••••••• 367CPPC 
.JONESBORO llHESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 367JSBR 
KINGSPORT FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 367K.GPR 
KNOX DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367KNOX 
LONGVIEW DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 367LNGV 
MASCOT DOLOMITE: ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367MSCT 
NtWALA FOF.MAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 367NEWL 
OROOVIC.IAN, lOWER••••••••••••••••••••••••••••••••••••••••••••••••••••• 36700VCL 
WEllS CREEK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 367WLCK 
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(.AMBRIAN 

CAMBRIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CM8R 

UPPf:R CAMBRlAN 

CONOC.OChEAGUl:: LIMESTONE ••.••• ••• •••• •• ••• •••••••••••••••••• •••••••••••• 371CC.CG 
CA~8RIANt UPPER••••••••••••••••••••••••••••••••.••••••••••••••••••••••• 371CM8RU 
CONASAUGA bROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CNSG 
COPPER RlOGf OOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••• 371CPRG 
MAYNARDSVILLt LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••• 371MDVL 
NOLIC.HUC.KV SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 37lNCCK 

MIODLE CAMbRIAN 

CAMBRIAN, MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 374CMBRM 
HONAKER OOLOMllE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 37.fttfiKR 
MARYVILLE llME~lONt ••••••••••••••••••••••••••••••••••••••••••••••••••• 374MRVl 
PUMPKIN VALLEY SHALE•••••••••••••••••••••••••••••••••••••••••••••••••• 374PPKV 
RO&ERS\IILLE ~HALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 374RGVL 
RUllEObE.. LlME:~lONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 374RLOG 

LOWE:R CAMBRIAN 

CHILHOWEE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377CHLH 
LOWER CAMbRIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 377CM8RL 
EKWIN ~ORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377ERWN 
HESSE SANDSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377HESS 
HAMPTON ShAlt: OK FORMATION •••••••••••••••••••••••••••••••••••••••••••• 377HMPN 
MURRAY SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377HRRY 
NiChOLS SHAL.E. •••••• •• ••••• ••••• ••• •• ••• •••. •••. ••• ••••. •• •• •••••• •• •• 377NCLS 
NEbO SANDSlGNE ••••••••••••••••••••••••••••••••••••••••••••••• 3.••••••• 377NE80 
ROME FORMATION ••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••• 377ROHE 
SHAOY OOLOMllt •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377SHOY 
UNICOI fURMAT"JON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 377UNCO 

PRECAMbRIAN 

bEECH GRANllE••••~·••••••••••••••••••~•••••••••••••••••••••••••••••••• 400BECH 
BAKERSVILLE GAbSRti •••••••••••••••••••••••••••••••••••••••••••••••••••• 400BKVL 
CADES SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400CDES 
CRAN6tH.RY GRANITE••••••••••••••••••••••••••••••••••••••••••••••••••••• 400CRBR 
GREAT SMOKY GROuP ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400GSMK 
lNlRUSlVE ROC~S••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400IVIG 
MUUNl ROGER!) VOLCANIC GROUP••••••••••••••••••••••••••••••••••••••••••• 400MRGR 
OCOEE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4000COE 
PReCAMBRIAN ~~ATHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCM6 
Rll.H BUTT SANOS.lONE •••••••••••••••••••••••••• (!.••••••••••••••••••••••• 400RC8T 
ROAN GNEIS~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400ROAN 
SNUWBlRO GROUP••••••••·~··•••••••••••••••••••••••••••••••••••••••••••• 400S8RO 
~ANUSUCK fOkMA.TlOt4 •••••••••••••••••••••••••••••••••••••••••••••••••••• 400SDCK 
WA.LOEN CREEK GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••• 400WOCK 
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TEXAS 

CENOZOIC 

ALLUVIUM•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOALVM 
ALLUVIUM AND SANTA ROSA SAND~TONE ••••••••••••••••••••••••••••••••••••• lOOAYSR 
CENOZOIC ERATt1EM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 
PECOSIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOPCOS 

QUATERNARY 

ALLUVIAL CHANNEL AND PLAIN OEPOSITS,OGALLALA FORMATION,ANO DOCKUM GRP. llOABOC 
ALLUVIAL,CHANNEL AND PLAIN DEPOSJTS,OGALLALA FORMATION AND DOCKuM GRP. llOACOO 
ALLUVIAL tHANNEl AND PLAIN DEPO!)lTStANO ARTESIA GROUP •••••• ••• • ••• •• •• llOACPA 
ALLUVIAL CHANNEL AND PLAIN OEPOSITS,ANO DOCKUM GROUP••••••••••••~••••• llOACPO 
ALLUVIAL CHA-NNEL AND PlAIN DEPOSITS, ANO OCHOA SERIES. •. • • • •. • •. ••• ••• • llOACPO 
ALLOVIUM,C.Rt:TACEOO~ ROCKS AND SANTA ROSA SANDSTONE •••••••••••••••••••• llOACSR 
ALLUVIAL TERRACE AND C.HANNEL OEPOSlTS,OOG CREEK SHALE,SLAINE GYPSUM. •• llOAOC.B 
Al.LUVIUM,fl.OVlAL TERRACE: DEPOSITS,ANO ARTESIA GROUP •• .,•••••••••••••••• llOAflA 
AlLUVIUM,FLUVlAL TERRACE_ DEPOSITS, AND PEASE RIVER GROUP •• • •••• •• •••• •• llOAFTP 
ALlUVIUM AND HIGH TERRACE PLAIN DEPOSITS •••••••••••••••••••••••••••••• llOArtTP 
ALLUVIUM,t11GH TtRRAC.E: OEPCSITS,ANO WHITEHORSE GROUP••••••• ••• •• ••••• •• llOAHTW 
ALLUROSA AQUIFER •••••••••••••••••••••••••••••••••••••••••••••••••••••• llOALRS 
ALLUVIUM,LO._ TE-RRACE AND CHANNEL FILL DEPOSITS•••••••••••••••••••••••• llOALTC. 
ALLUVhJK,LOW 'TERRACE AND CHANNEL FILL DEPOSITS, AND DUNE SAND ••• •••• • • • llOAL TO 
ALLUVIUM,LOw TERRACE AND ChANNEL FILL OEPOSITStANO OGAllALA FORMATION. llOALTO 
ALLUVIUMwLO .. TERRAC.f: AND CHAm.EL FILL OEPOSITS,ANO WHITEHORSE GROUP ••• llOALTW 
QUATERNARY AllUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••• llOALVM 
ALLUVIAL PLAIN DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••• llOALVP 
ALLUVIUM,LE:ONA fORMAT JON, AND WILCOX GROUP ••• • ••. • •• • ••. ••• • •• •. • •• • •. • llOALWX 
ALLUVIUM,TERRACE: DEPOSITS AND SEYMOUR FORMATION 9 AND C.lEAR CREEK ~ROUP. llOASCF 
ALLUVIUM,CRlTACE:WS ROtKS,ANO SANTA ROSA SANDSTONE •••••••••••••••••••• llOASCR 
ALLUVIUM,CRElACEOU!) ROCKS,SANTA ROSA SANOSTONE 1 ANO RUSTLER fORMATION •• llOASRR 
ALLUVIUM,TERRACl OE.POSllS ANO ~EVMOOR FORMATION, AND SAN ANGELO SS •••• llOASSA 
ALLUVIAL TEAA.ACE AND C:.HANNfL OEPOSllS,ANO FLOWERPOT SHALE••••••••••••• llOATC.F 
AlLUVIAL TERRAC.E AND CHANNEl DEPOSITS ,AN.D OGALLALA FORMATION •••••••••• llOATCO 
AlLUVIAL TERRAC.E ANO CHANNEL OEPOSITS 9 ANO WHITEHORSE GROUP•••••••••••• llOATCW 
ALlUVIUM,Tf.AAACE OEPOSITS AND SEYMOUR FORMATION,ANO BLAINE FORMATION •• llOATSB 
ALLUVIUM,TERRACE DEPOSITS AND SEYMOUR fORMATIONtANO. FLOWERPOT SHALE ••• llOATSF 
AlLU'VlUM,BEACH SANO ANO TERRACE DEPOSITS •••••••••••••••••••••••••••••• llOAVBT 
ALLUVIUM A.NO C.RETACEOUS ROCKS. •. •• • • • ••. • •• • •. • • •• • •. • • • ••. •. • ••• • • • • • llOAYCC 
ALLUVIUM ANU CLEAR FORK GROUP••••••••••••••••••••••••••••••••••••••••• llOAVCF 
ALLUVIUM ANO COOK MOUNTAIN FORMATION •••••••••••••••••••••••••••••••••• llOAVCM 
ALLUVIAL C.hANNEL ANO PLAIN DEPOSITS ••••••••••••••••••••••••••••••••••• llOAVtP 
ALLUVIAL,EOllAN,ANO lllTORAl DEPOSITS ••••••••••••••••••••••••••••••••• llOAVEL 
ALLUVIUM AND EVANG~LINE AQUIFER••••••••••••••••••••••••••••••••••••••• IlOAVEV 
AllU"lUM,FLOOO PLAIN. •. •• • • •. •. • •• • • • ••• • •• • • •• ••• • • •· •• • • • ••••••• • •• • • llOAVFP 
ALLUVIUH 'ANO FLUVIATILE TERRACE DEPOSITS •••••••••••••••••••••••••••••• llOAVFV 
ALLUVIUM ANu JACKSON GROUP•••••••••••••••••••••••••••••••••••••••••••• llOAVJK 
ALLUVIUM,LEONA fORMATION,AND AUSTIN CHALK••••••••••••••••••••••••••••• llOAVLA 
ALLUVIUM ANO ARTESIA GROUP•••••••••••••••••••••••••••••••••••••••••••• llOAYMA 
AllUVIUM AND CHINLE FORMAliON EUUIVALENT •••••••••••••••••••••••••••••• llOAVMC 
ALLUVIOH AND EOWARUS AND ASSOC.IATEO LlMESlONES ••••••••••••••.•••••••• •• llOAVME 
ALLuVIuM ANO LEONA FORMATlONe••••••••••••••••••••••••••••••••••••••••• llOAVMl 
ALLUVIUM AND TRIASSIC SYSTEM•••••••••••••••••••••••••••••••••••••••••• liOAVMT 
ALLUVIUM ANO WICHITA GROUP•••••••••••••••••••••••••••••••••••••••••••• llOAVMW 
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ALLUVIUM AND OGALLALA FORMATION ••••••••••••••••••••••••••••••••••••••• llOAVOG 
ALLUVIUM ANO OAK~lllt SANOSTONE••••••••••••••••••••••••••••••••••••••• llOAVOV 
ALLUVIUM ANU PEASE RIVER GROUP•••••••••••••••••••••••••••••••••••••••• llOAVPR 
ALLUVIAL PLAIN UE:POSITS ANO WHITEHORSE GROUP•••••••••••••••••••••••••• llOAVl'W 
ALLUVIUf'1 ANO PALUX't SAND •• •• •• •. ••. • ••••• •• •. •• •• •• •. •• • •• ••• • •• •. • •. • llOAVPX 
ALLUVIUM ANli SANTA ROSA SANDSTONE••••••••••••••••••••••••~•••••••••••• llOAVSR 
ALLUVIAL lf:RRA<..E AND CHANNf:.l OEPOSITS •••• ••••••• •••••••••••••••·····••• llOAVTC 
ALLUVIUM ANU TRINITY SAND••••••••••••••••••••••••••••••••••••••••••••• llOAVTR 
ALLUVIUM,TERRA(.t: DEPCSllS,ANO SEYMOUR FORMATION ••••••••••••••••••••••• llOAVTS 
Al..t.UVlUM ANU YE:GUA FORMATION •••••••••••••••••••••••••••••••••••••••••• llOAVYG 
bARRIER ISLANO ANO ISEACH DEPOSITS ••••••••••••••••••••••••••••••••••••• 11081BC 
BARRIER ISLAND DEPOSlTS •••••••••••••••••••••••••••••••••••••• ~.··••••• llOBlLO 
OUNI:: SAND Ai~LJ OGALLALA FORMA. liON •••••• • •• ••. • •• •••••• • ••••• • • ••• • • •• •. llOOOGl 
DUNE S.ANO ••••••••••••••••••••• • •• • •• • ••• • ••••••• · •••••••••••••••••• •. • • llOOUNE 
GRAVEL •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOGRVL 
KO~ERNOl FOkMATlON ••••••••••••••••••••••••• ~ •••••••••••••••••••••••••• llOKKRN 
MONAHAN!) FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• llOMNNS 
QuATERNARY-OROOVICIAN SYSTEMS••••••••••••••••••••••••••••••••••••••••• llOQODV 
QUATt~NARY ~VSl~H••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 
SOUTH TE:XA!) EOLIAN PLAIN DEPOSITS •••• ~ •••••••••••••••••••••••••••••••• llOSTEP 
TEKRA BlANCA fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• llOTBlC 
TERRACE DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• llOTRRC 

HOLOCENE 

AllUVlUMtBRAlUS RIVER••••••••••••••••••••••••••••••••••••••••••••••••• lllABZR 
ALLUVIAL UEPOSilS,GlEN ROSE LlMES1'0NE 9 HENSELL AND COW CREEK MEMBERS ••• lllAGHC 
HUlUC.ENE AlLlJvlUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllAlVM 
ALLUV!UM,t)EAC.H AND DUNE SANO•••••••••••••••••••••••••••••••••••••••••• lllAVBO 
ALLUVlUMtC~LORAUO RIVER••••••••••••••••••••••••••••••••••~•••••••••••• lllAVCR 
ALLUVluM,fltJOO PlAIN ••• •••• ••• • •••• •• ••••••••••• ••••• ••••••••••••••• •• lllAVFP 
ALLUVIUM ANU lf.RRACE OF.POSllS ••••••••••••••••••••••••••••••••••••••••• lllAVMT 
EOLIAN DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllEOLN 
FLUOO-PLAl~ ANu li:I{RACE DEPO!»ll~ ••••••••••••••••••••••• ~ •••••••••••••• lllFPTC 
t10LOCE:NE SE:Rlt:S ........................................................ lllHLCN 
HOLOCENE, Pl. EI S lUC.E:NE, ANu PllOC l:NE? A LLUVlAL DEPOSITS •••• • •. • • ••• • • • •. lllHP PA 
lNGLESlUE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• llliGLD 
NUtLES RlVEK ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••• lllNCRV 
FE(..uS RiVER ALlUVlUM•••••••••••••••••••••••••••••••••••••••••••••••••• lllPCRV 
RED RIVER ALLUVIUM •••••••••••••••••••••••••••••••••••••••••••••••••••• lllRORV 
R10 GRANDE ALLU~IUM •• ••••••••••••••••••••••••••••••••••••••••••••••••• lllRGRO 
~-IKEAM ANO TERMAC.E GRAVEL ••• ••. •••. • • ••• •••. • •••. ••• • ••••• •••••• •• • • •• lllSTGV 
1R.1Nl1Y RIVt:R ALLUVIUM •••••• •• •. ••• • • ••••••• •••. • •••• ••• •• ·····•••• •• •• lllTRRV 

PLEISTOCENE 

ALIA LOMA ~ANlJ•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112ALLM 
BEAUMUNl CLAY.Ll~~IE FORMATION AND GOLIAD SAND•••••••••••••••••••••••• 112BMLG 
bEAUMONT CLAY AkD LlS.SlE fORMATION •••••••••••••••••••••••••••••••••••• 1128MLS 
titAUMONT CLAY ••• • •••• • •. • • •••••• ••. • •. • •• •• •• • • ••• •. • • •••• • .• •. • • • • •• •. 112BMNT 
bt:NllE:Y FORMA_i.lUN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 112BNTL 
C»lLUl AND EVANGELINE A~UlfERS•••••••••••••••••••••••••••••••••••••••• 112CEVG 
CHlCOT AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112CHCT 
CHICOT AQUifER,LOWER •••••••••••••••••••••••••••••••••••••••• ~ ••••••••• 112CHCTL 
CnlCOT AQUlfERrMIUULE ••••••••••••••••••••••••••••••••••••••••••••••••• ll2CHCTH 
Ct1lLOT AQUlf-Ek,Ut'PEk •••••••••••••••••••••••••••••••••••••••••••••••••• ll2CHCTO 
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T AQUlfER,UPPER ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112CHICO 
CHIC.OT AQUIFER AND LOWI:K UNIT OF EVANGELINE AQUIFER••••••••••••••••••• 112CLEV 
OEwfYVILLE fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 1120Vll 
GOLIAD AND YOUNGER ROCKS,ANO LA'=iARTO CLAY••••••••••••••••••••••••••••• 112GOLG 
GULF COAST A\.lOIFER ..................................................... 112GLFC 
GOLIAD AND YOUNGER ROCKS,UNDlfFERENTIATEO ••••••••••••••••••••••••••••• 112GOLO 
HUEC.O BOLSON DEt>O~IlS ••••••••••••••••••••••••••••••••••••••••••••••••• ll2HCSL 
LEONA FORMATION AND ANACACHO LIMESTONE •••••••••••••••••••••••••••••••• 112LACC 
LEONA fORMATION AMO 6ULLWAC~ON DOLOMITE ••• ••. • • • • • •• • • •. • • • • • • • • • • • • • • • ll2LB LG 
LEONA fORMATION ANO EDWAROS ANO ASSOCIATED LIMESTONES••••••••••••••••• 112LEDD 
LEONA FORMATION AND EAGLE FORO SHALE•••••••-••••••••••••••••••••••••••• ll2LEGF 
LEUNA FORMA T'ION. • •. • •. • ••. •. •. •. •• • • • • •• • •• • • •• • • •• • •. •. • • •. • •. •• • •. • • 112LEON 
LINN-FAYSVILLE AQUIFER ................................................. 112LfSV 
LISSIE FORMATION AND GOLIAD SAND•••••••••••••••••••••••••••••••••••••• 112LGLD 
LEONA FORMATION AND GLEN ROSE LIMESTOME ••••••••••••••••••••••••••••••• 112LGLR 
LlS~IE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112LJSS 
LA MESA BOLSON OI:POSITS •••••••••••••• .; •••••••••••••••••••••••••••••••• ll2LM6l 
l~ONA fORMATlUN AND AUSTIN LhALK•••••••••••••••••••••••••••••••••••••• ll2LNAS 
LEONA FOkMAliON AND BUDA LiMESTONE •••••••••••••••••••••••••••••••••••• ll2LN80 
LE~NA fORMATION AN~ BLAINE &YPSUM••••••••••••••••••••••••••••••••••••• 112LNBL 
LtONA fORMATION AND OiOZA ~ORMATION ••••••••••••••••••••••••••••••••••• llZLNCZ 
LEONA FORMATION ANO l.NOlO fOi<HAliON ••••••••••••••••••••••••••••••••••• 112LNID 
LEONA FORMA -liON MD TRINITY GR.OUP •••• •••••••• •••. ••••••• •• ••• ••••••• •• ll2LNTR 
LlhtER RIO GRANlJE AQUIFER •• •. •. •. ••. •. • •. • •• •. •• • •. •. • • • •. • • • •••••• •. • • ll2LRGO 
LtONA FORMAT ION ANO SERPENl'INE •. ••. • • • ••• •• •• ••. • • • • •. •• • • •. • • • •• •. •. • 112LSRP 
LEONA FORMATION ANO WILCOX FORMATION •••••••••••••••••••••••••••••••••• 112LWC.X 
ll!:.SlE fORMAllON, WILLIS SAN[; AND GOLIAD SAND••••••••••••••••••••••••• ll2LWGO 
rtER<:EOE~-SEBASllAN AQUIFER •••••••••••••••••••••••••••••••••••••••••••• 112HCS8 
MONTGOJIIIERY FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• ll2MGM.R 
PLEISlOCENE-PLIOCENE SERIES••••••••••••••••••••••••••••••••••••••••••• ll2PCPt 
PLEISTOC~NE SERIES••••••••••••••••~••••••••••••••••••••••••••••••••••• 112PlSL 
PRAIRit: FOK.MIION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 112PRIR 
SAN ANGE:LO SANDS TONE AND CHOZA fORMAT ION •• • •••••• •• • ••••• • •••. •. •• •.... ll2SACZ 
SEYMOUR ~ORMATION AND CLEAR FORK GROUP••••••••••• ••••••••••••• •••• •••• 112StFK 
SAttlA FE f-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• ll2SNTF 
StYHOUR fOkMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2SYMR 
TAHOKA CLAY••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2THOK 
TERRA(;E GRAYELtiNCLUOINti LEONA fORMATION •••••••••••••••••••••••••••••• ll2TRCL 
TERRACE D~POSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2TRRC 
TULE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TULE 
WILLIANA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 112WLLN 
wiLLIS SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112WLLS 

TERliAkY 

BOLSON DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1208LSN 
BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120BSLT 
C.OTTONWOOO !)PklNG BASALT•••••••••••••••••••••••••••••••••••••••••••••• l20C.SPG 
llUf-F FORMAT lON. • • ••• •• • •• ••••• • • •• •• •· •• • • ••. • •• •. •• •• • • •. • •• •• •• •• •. •. 1200UFF 
GOOONil.til fOKMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 120GDNG 
IGNEOUS ROCKS••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120IGNS 
INTRUSlVE R~KS••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1201VIG 
MtCUltHEON VOLCANIC ~ERIEs •••••••••••••••••••••••••••••••••••••••••••• 120MCCC 
MITCHELL HE~A RhYOLITE •••••••••••••••••••••••••••••••••••••••••••••••• l20MCLM 
PRUETT fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 120PRTT 
POTATO hiLl ANDESIT~ •••••••••••••••••••••••••••• ~ ••••••••••••••••••••• 120PTHL 
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SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120SNOS 
SHEEP CANYON bASALT••••••••••••••••••••••••••••••••••~•••••••••••••••• 120SPCN 
SERPENTl~E •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120SRPN 
TERTIARY SYSTE:M••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 
VOLCANI C.S ••••••••••• •• ••••••••••• •·• • •• •• ••••• • ••••••••• • ••• • •• • •• •.... 120VLCC 

PLlUCENE: 

BLANCO CANYON hEOS•••••••••••••••••••••••••••••••••••••••••••••••••••• 1218LCC 
bLOUNTS CREEK MEMeER OF flEMING fORMATION ••••••••••••••••••••••••••••• 121BLC.K 
BLANCO FURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 1218LNC 
CLARENDON BEDS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• l21ClRD 
CUtTAS fORHATlON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 121COTS 
I:.VANGELlNE. A'-llilfER AND irukKE:VIllE AQUICLUDE ••••••••••••••••••••••••••• 121EV8V 
EV'ANGELifttE AQUifER •••••••••••••••••••••••••••••••••••••••••••••••••••• 121EVGL 
EVANGELINE ANC JASPER AUUJfEkS •••••••••••••••••••••••••••••••••••••••• 121EV.JP 
EVANGELINE AQUifER AND UPPER ONlT Of .JASP~R AQUIFER••••••••••••••••••• l21EV.JPU 
~OLEY ~ORMATIONe•••••••••••••••••••••••••••••••••••••••••••••••••••••• 121FOLY 
GuLIAO SANu ANO LAbARTO CLAY•••••••••••••••••••••••••••••••••••••••••• 121GDLG 
GOLIAD ANO YOUNGER ROCKS,UNOIFFERENllAT'EO ••••••• • ••• •••••• •••• •••••••• 121GDYG 
GOLIAD ~ANO••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 12lGOlD 
hf.AVILY-PUHPEO L.AYE:R•••••••••••••••••••••••••••••••••••••••••••••••••• l21HVPP 
LAPARA SAND MEMBER OF THE bOLIAO SAND ••••••• ~••••••••••••••••••••••••• 121LAPR 
LA6AHIA MEM.6ER OF lHE GOLIAD SANO ••• • ••• • •• • • ••• • ••. • ••••• ••. • •• • •. • •• l2ll8HI 
OGALLALA FORHATlON AND DOCKUM GROUP••••••••••••••••••••••••••••••••••• l2lOGOK 
OGALLALA fORMATION. ·. ••• •••• •• ••• ••. • • •• • ••••• ••• • ••••••••••••••••••• •• 1210Gll 
ObAL.LALA fORMAliON ANO WHJTE.HOkSE: GROUP••••••••••••••••••••••••••••••• l210GLW 
PLIOCt::Nt SERIES ••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••• 121Pl.CN 
PALO DURO BE::-05 •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLDR 
UVALDE bRAVEL t.NO AUSTIN CHALK•••••••••••••••••••••••••••••••••••••••• l21UVOA 
UVALUE GRAVEL••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121UVLO 

MlOCtNE 

BURKEVILLE AQUICLUDE •••••••••••••••••••••••••••••••••••••••••••••••••• 1228KVL 
C.HUSA TU~f MEf4BER OF CATAHOULA FlRMAliON ............................... 122CHUS 
CATAHOULA TUf-F AhO JACKSON GROUP•••••••••••••••••••••••••••••••••••••• l22tJCK 
CASTOR CREtK MtK6Ek OF FLEMING FORMATION •••••••••••••••••••••••••••••• 122CRCK 
CARNAHAN SAVOU Hf:H6ER Of flEMIN\i FORMATION •••••••••••••••••••••••••••• 122CRN6 
CATAHOULA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 122CTHL 
OOUbH HILLS MEMBER Of fLEMING fORMATION ••••••••••••••••••••••••••••••• 1220GHL 
f-ANT TuFF- MEMbER Of CATAHOULA f£JRMAT10N ••••••••••••••••••••••••••••••• l22FANT 
fLtHING fOR~A.IlON AND BURKEVILLE AQUICLUDE •••••••••••••••••••••••••••• l22F8KV 
fl EMlNG f·ORMA T I ON •• • •. •. • •. • •• •. •• • • • •• •. • • •. •• • • ••. • • ••• •. • •••• •. • •• • 122FLMG 
JA~PER AVlllFER 1\NO BURKEVILlt AQUICLUDE: ••••••••••••••••••••••••••••••• 122JBKV 
JASPER AQUifER ANO t.ATAHOULA SANDSTONE •••••••••••••••••••••••••••••••• 122.JPCL 
JASPER AQUifER ANO JACKSON GROUP•••••••••••••••••••••••••••••••••••••• l22JPJK 
.JASPER AQUIFER•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122JSPR 
JA~PER AQUlfER,LOWEf< UNIT••••••••••••••••••••••••••••••••••••••••••••• 122.JSPRL 
JASPER AQUlfER,UPPER UNIT••••••••••••••••••••••••••••••••••••••••••••• 122"SPRU 
LENA MEMB f:k Of FLEM Ir~G fORMA "t l ON. •. • •• • • • • •• • • •. • • • • • • • • • • • • • • • • • • • • • • 122LE NA 
LAGARlU tlAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122LGRT 
LAbARlO CLAY AND OAKVlLLE SANOSTONE ••••••••••••••••••••••••• •••••••••• 122LOKV 
LAGARTO CLAYtOAKVlLLE SANDSlONE,AND C.ATAHOULA FORMATIONe•••••••••••••• 122LOVC 
MIOCENE SERIES••••••••••••••••••••••••••••••••••••••••~••••••••••••••• 122MOC.N 
OAKVILLE: SANUSTUNE AND CATAHOULA TUFf••••••••••••••••••••••••••••••••• 1220KVC 
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OAKVILLE SANOSlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 1220KVL 
OAKVILLE ~A.NDSTONE,CATAHOULA. TUFF.AND JACKSON GROUP••••••••••••••••••• 1220VC.J 
RAWLS BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122RWLS 
SOLEDAD VOLCANIC CONGLOMERATE MEMBeR Ot= CATAHOULA FORMATION ••••••••••• 12ZSLOD 
WilLIAMSON CREEK HEMBER Of flEMING FOkMAllON •••••••••••••••••••••••••• 122WMCK 

OLIGOCENE 

ANAHUAC FORMATION ••••••••••••••••••••• ., ••••••••••••••••••••••••••••••• 123AhHC. 
FRlO CLAY••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 123FR1C 
OLic;.OCENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 1230LGC 

. TASCOTAL fORMAl'ION •••• •••••• ••••••• ••••••••••••••••••••• •• ••••••••• ••• 123TSCL 
VILKSBURG GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1Z3VK8G 

EOCENE 

ARP SAND MEMBER Of REKLAW FORMATION ••••••••••••••••••••••••••••••••••• 124ARP 
81Gf0Ru FORMATION Of CLAJ&ORNE GROUP•••••••••••••••••••••••••••••••••• l24BGOF 
BIGfORD FORMATION CLAIBORNE GROUP••••••••••••••••••••••••••••••••••••• 124BGFD 
C.OCKFIELD FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 124C.CKF 
CADELL FORMJ:.llON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 124CDLL 
~OOK MOUNTAIN fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 124CK~ 
COOK MOUNTAIN FORMATION AND SPARTA SAND••••••••••••••••••••••••••••••• 124CKMS 
ClAIBORNE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124Cl6~ 
(.ALLAHAM SANO ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124CLLM 
CVPRE:SS AWIFEK ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124CPRS 
CARRIZO SANIJ•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124t:.RRZ 
CROSSON TRAC.ttYTt •••••••••••••••••••••••••••••••••••••••••••••••••••••• 124CRSN 
CANE RlVER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 124CRVR 
CARRIZO SANLJ AND REKlAW fORMATION ••••••••••••••••••••••••••••••••••••• 124tZRK 
CARRIZO SANU AND SIMSBORO SAND MEMBER Of ROCKDALE FORMATION••••••••••• 124CZSB 
CARRIZO SANO ANO SPARTA SAND •••• •• ..... , ••• •• •• • ••• •• • ••• ••••••• •• •••• •. 124CZSP 
CARRIZO SAND AND WILCOX GR.OUP.UNDIFFERE:NTIATEO •••••••••••••••••••••••• 124-CZWX 
CARRIZO-wiLCOX AWl FER. ••. ••• ••• •• ••. •••. •••. •• •• •••. •• •• ••• -•••••••• •• 124CZWXA 
DIBOLl MEMB~R 0~ JACKSON FORMATION •••••••••••••••••••••••••••••••••••• 12408ll 
DILLWORTH SANO••••••••••••••••••••••••••••••••··~··••••••••••••••••••• l240LRT 
DUBOSE SA.NDS AND CLAYS. •••••••••••••• ••••••••••••••• •••••• •••••••••••• 124DUBS 
El PlCO CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1Z4ELPC 
EOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOtN 
FASHING CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124FSNG 
GLEN ROSEflOWER),PEARSALlCHENSELl,COW (.REEK MBRS),SLIGOtHOSSTON FMS ••• l21tGPSH 
INOIO FORHAllUN ANO tSCONOIOO FORMATION ••••••••••••••••••••••••••••••• 1241DEC 
INDIO FORHATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1241NOO 
JACKSON GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124JCKS 
JAC.KSON GROUP AND YEGUA FORMATION ••••••••••••••••••••••••••••••••••••• 124JKYG 
LAREDO fORMATION•••••••••••••••••••••••••••••••••••••••••••••••••••••• l2'tlRDO 
HC ELROY fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 124MC.El 
MANNING fORMATION OF JACKSON GROUP•••••••••••••••••••••••••••••••••••• 124MNNG 
MARQUEl SHALE MEMBER OF REKlAW FORMATION •••••••••••••••••••••••••••••• l21tMRQZ 
Nl:WBY GLAUCONITIC SAND MEKBER Of REKLAW fORMA liON ..... • •• •• ••••• •• •••• • 124NWBY 
OLMOS SANO•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1240LHS 
OMEN ME:MBE.R OF MOUNT SELMAN FORMATION •• •• •• •• •• •• •••. •• ••••••••••••••• 1240ME.N 
POST-BlGFURO Bf::OS Of MOUNT SeLMAN FORMATION. • ••. • •• • • ••. •• •• •• •. • • • • •• 124PBGF 
QUEEN CllY SANO,CARRIZO SAND AND WilCOX GROUP••••••••••••••••••••••••• 12~C.CW 
QUEEN CllY ~AND ANU CARRIZO SANO•••••••••••••••••••••••••••••••••••••• 124QCCZ 
QUf::EN <;.ITY SAND AND SPARTA SANO •••••• •• •••• •••••• ••• •••••• •••• •••• •• •• 124QCSP 
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'-IUEEN CilY SAND Of _CLAIBORNE GROUP•••••••••••••••••••••••••••••••••••• 124QNCT 
ROtKOALf FORMATION ••••••••• ~ •••••••••••••••••••••••••••••••••••••••••• 124RCKO 
REKLAW FORMATION AND CARRIZO SAND••••••••••••••••••••••••••••••••••••• 124RKCZ 
REKLAW FORM~tllUN Of CLAIBORNE GROUP••••••••••••••••••••••••••••••••••• 124RKLW 
SAbiNE lOwN .fORMA llON ••• •• •• • • • • • •• • •. • • • • •• • • •. • • •• •. • • • • • • •• • • • • • • • • • 124SBNN 
SEuUlN FORHAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• l24SGUN 
Sli'IISSORO SAr.D ME:MBER Of ROCKDALE FORMATION ••• •• •• •••. •• •••••• • • • . -. •. • • 124SMBR 
STONE SWITCh SANO••••••••••••••••••••••••••••••••••••••••••••••••••••• 124SNSC 
SPilLER SAN.O MEMBER OF COOK MOUNTAIN FORMATION ••• ••• •••••••••••••••• •• 124SPLR 
SPARlA SANO AND ~UEEN CITY SAND••••••••••••••••••••••••••••••••••••••• 124SPQC 
SPARTA SA~O••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124SPRT 
~PARTA ~ANO ANU SPILLER SAND MEMBER OF COOK MOUNTAIN FORMATION •••••••• 124SPSP 
lHt::RRlL.L ClAY f4EMBER OF WEC.HES FORMATION •••••••••••••••••••••••••••••• l24TRLL 
TYLER GREENSAND MEMBER Of SPARTA SAND••••••••••••••••••••••••••••••••• 124TYL.R 
WECHES FORMAllON Of CLAIBORNE GROUP••••••••••••••••••••••••••••••••••• 124WCHS 
WELLBORN SANUSlONE ••••••••••••••••••••••••• ~ •••••••••••••••••••••••••• 124Wl6R 
WILCOX GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124WLCX 
WHIT!>Ell fORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• l24WTST 
WILCOX GROOJ• AN[J SIMSBORO ~AND MEMBER OF ROCKDALE fORMATION. • • • ••• • • •• l24WXS6 
YEGUA FORMA flUh,COOK MOUNTAIN FORMATION AND SPARTA SAND••••••• •••••• •• 124YCMS 
YEGUA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• l24YEGU 
Yt(;.UA fORMAlllJN ANO JACKSON GROUP••••••••••••••••••••••••••••••••••••• 124VGJK 
YEGUA FORMAl ION AND SPI.RTA SAND •••• • • •••. •• •••• •• ••••••••• • •• ••••• •• •• 124VGSP 

PALEOCENE 

KINCAID FORMA I ION •• -. ••. •• ••• •• • • •• •• • •• •. •• • • ••• • ••• • ••• ••. ••. •••. •• •• 125KNCO 
KERENS fllEHBE.R Of WILLS POINT FORMATION•••••••••••••••••••••••••••••••• 125KRNS 
LllTIG GLAUC.UNlllC MEMBER Of K 1 NCAID f"ORHATION ••• •• •• •• •• • •••••• •• ••• • 125l TTG 
MIDWAY GROUP•••••••••••••••••••••••••••••••••••••••••••••~•••••••••••• l25MOWY 
MEXIA M~MBER 0~ WILLS POINT fORMATION ••••••••••••••••••••••••••••••••• 125MEXI 
PALEOCENE SfRIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 
PISGAH MEMbER OF KINCAID .-:ORMATION •••••••••• ~ ••••••••••••••••••••••••• 125PSGH 
TEhuACANA f-1E:MbE:R Of- KINCAID FORMATION ••• •••. ••• •• •• •• ••••• •••••••••• •• 125THCN 
Wlll~ PUlNl FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 125WLSP 

MtSOlOIC 

HESOlUIC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

CRETACEOUS 

CRE-TACEOUS ROC.KS AND SANTA ROSA SANOSTONE••••••••••••••••••••••••••••• 210CCSR 
t~tlAtE:OU~ ~YSlEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 210tRCS 

UPPER LRETAC.EOUS 

ANACACHU LlMESlONE A~LJ ESC.ONOIOO fORMATION •••••••••••••••••••••••••••• 211AC.CE 
AU!>TlN CHALK ANO E:LlWARDS ANU ASSt.ClAlEO LIMESTONES •••••••••••••••••••• ZllAEDO 
AUSllN C.HALI'..,E:AGLE fORO ShALE AND 6UOA LIMESTONE ....................... 211AEF8 
AGUJA FORMAllGN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211AGUJ 
ANACAtHO Lli'\ESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 211ANC(. 
,.,NNONA CHALK ••••••• • •••••••• •. • ••••• • •• • •••• • • • • • • • •. • • • • • • • • • • • • • • • • • 211ANNN 
AUSTIN CHALk••••••••••••••••••••••••••••••••••••••••••••••••~••••••••• 211ASTN 
6UDA LlME-~lCNI: AND EAC:;LE FORO SHALE •• ••• ••••••••. ••. •••••• •••••••••• •• 211BEGf 
BLUSSOM SANU•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2118LSM 
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BO~HAM MARL••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2118MHM 
BOQUllLAS fl.;'\RHAl'ION •••• ••••••••• ••• •• ••• ••••• •• •••• ••••••• •••• •• •• •• •• 2ll6QLS 
SUOA LlMESlONE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZllBUOA 
CHlSOS VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CHSS 
UPPER CRETACEOUS S~RIES••••••••••••••••••••••••••••••••••••••••••••••• ZllCRCSU 
CORSICANA MARL•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211CRSC 
DAKOTA SANO~TON~ OR ~ORMATION ••••••••••••••••••••••••••••••••••••••••• 211DKOT 
DEL RIO CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2110LRU 
OURA.NGO SAND MEH&=E.R OF TAYlOR MARL ••• •'••. •• • •. • • • • • •. • •••. ••. • • •• • • • • • 2 llDRNG 
DEXTER MEMBER Of WOODBINE SANO•••••••••••••••••••••••••••••••••••••••• ZllDXTR 
ESCONDIDO fORMAl'IOh •••• •••• •••••••• •. ••••••••••••••• •••••• •• •• • ••• •• •• 211ECOO 
E:<..TOR TONGUE OF AUSTIN CHALK•••••••••••••••••••••••••••••••••••••••••• 211ECTR 
EAGLE FORD SHALE AND SERPENTINE••••••••••••••••••••••••••••••••••••••• 211EFSP 
EAGLE FORO SHALE AND AUSTIN CHALK••••••••••••••••••••••••••••••••••••• ZllEGFA 
EAGLE FORO SHAlE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 211EGFO 
EULESS MEMS~R OF WOODBINE SAND•••••••••••••••••••••••••••••••••••••••• 211ELSS 
GOBER TONGUE Of AUSTIN CHALK•••••••••••••••••••••••••••••••••••••••••• 211GOBR 
GRANEROS SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211GRRS 
GRAYSON SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZllGRSN 
KEMP CLAY••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211KEMP 
lEWISVILLE MtM8ER Of WOODbiNE SAND•••••••••••••••••••••••••••••••••••• ZlllSVl 
NACAlOCH SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211NtTC 
NEYLANOVILLE MARL••••••••••••••••••••••••••••••••••••••••••••••••••••• 211NLOV 
NAVARRO bROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZllNVRR 
PECAN GAP tttALK HEKBER OF lAYLOR MARL••••••••••••••••••••••••••••••••• 211PCGP 
PEPPER SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211PPPR 
REO tsRANCH KEMbLR Of WOODBINE SAN>•••••••••••••••••••••••••••••••••••• ZllROBC. 
SAN CARLOS fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 211SCRL 
SAN MIGUEL FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• ZllSMGL 
TEMPLETON MEfltBER Of- WOODBINE SAND••••••••••••••••••••••••••••••••••••• 211TMPL 
TERLINGUA tLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211TRLG 
TORNILLO tLAY••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211TRNL 
TAYLOR MARL••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211TYLR 
UPSON CLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZllUPSN 
VI~JA SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211VIEJ 
WOLFE CilY SANO MEMBER OF TAYLOR MARL••••••••••••••••••••••••••••••••• 211WLFC 

GULFlAN 

8 ROWNS 1' OWN MARL. • • ••••• • • • • • ••• • ••• • ••• • • • • • • • • • • • • • •. • • • • • • • • • •• • • • • • 2128R NS 
GULF IAN SERIES. •·•••• ••. ••••• ••. •••• •• ••• ••••• •• •• ••• •••• ••. ••• ••• ••• •• 212GlfN 
OLMOS fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2120LMS 
WOODbiNE SAr.O••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 212W08N 
WOOOBINE:: SAND AND TRINITY bkGUP••••••••••••••••••••••••••••••••••••••• 212WDBT 

LOwER CRETACE:OUS 

LOWER CRETACEOUS SERIES••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 
HOSSTON FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211HSTN 
PURGATOIRE fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 217PRGR 
SLIGO FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217SLGO 

COMANCHEAN 

ANTLERS ~ANu•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 218ALRS 
COW CREEK LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 218C.CRK 
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COMANCHEAN SI:RffS••••••••••••••••••••••••••••••••••••••••••••••••••••• 218C.MNC 
COMANChE PEAK LlMESlONEe•••••••••••••••••••••••••••••••••••••••••••••• Zl8C.MPK 
COX SANDSTOM~••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 218COX 
DUCK CREEK llMESTO~E••••~··~·••••••••••••••••••••••••••••••••••••••••• 218DKCK 
OEL CARMEN LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 2180LCM 
DeNTON CLAY • • ••• •. • • • • •. •. • • • •• • •• •. •. • • • • • • • •• • • •. • • ••• • • • • • • •. • .•. • • • 218DNTN 
DEVILS Rl~ER LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 218DVRV 
EOWARDS ANO ASSOCIATED LIMESTONES,BUDA LIMESTONE,AND EAGLE FORD SHALE. 218ESEF 
EOWAROS ANO ASSOC.IATEO liM.ESTONES,AND hOSSTON fORMATION ••••••••••••••• 218EODH 
EDWARDS AND ASSOCIATED LIMESTONES, AND l 'RINITY GROUP. •• ••• • ••• • • •• • • • • • 218EDDT 
EDWARDS ANlJ ASSOCIATED liMESTONE~tAND GLEN ROSE LIMESTONE••••••••••••• 218EDGR 
EDWARDS ANO AS~OCIATED liMtSTONEStAND UPPER MEMBER OF GLEN ROSE LS•••• Zl8EDGRU 
EOWAROS ANO ASSOCIAT'EO LIME.SlONES,ANO PERMIAN SYSTEM•••·•• • •••••••• •••• 218EOPM 
EDWARDS LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 218EDRO 
EDWARDS ANO A~SOCIATED LIMESTONES •••••••••• ~··•••••••••••••••••••••••• 218EDRDA 
EDwARDS ANO ASSOCIATED liMESlONES,AND EAGLE FORD SHALE•••••••••••••••• 218EEGF 
fREDERICKSBURG GROUP•••••••••••••••••••••••••••••••••••••••••••••••••• 218FKBG 
f-KEOE:R.lC~SfsUR.G AND TRINITY GROUPS••••••••••••••••••••••••••••••••••••• 218FKBT 
LIMESTONES OF FREUERIC~SBURG ANO WASHITA GROUPS••••••••••••••••••••••• 218FKBW 
FINLAY ll~~STONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 218FNLY 
fuRl WORTH tlHESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 218FRWR 
LIMESTONE Of- fREDERICKSBURG AND wAShiTA GROUP~ AND GLEN ROSE LS(UPPER) 218FWGR 
bOOULANO LIHESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 218GOLD 
G.l.tN ROSE L lME~)IUNE ANO HENSELL MEMBER Of PEARSALL FORAHTION. ••. •• •• •• 218GLRH 
GLEN ROSE LIMESTONE AND PE:ARSAll FORMATION •••••••••••••••••••••••••••• Z18C,lRP 
blEN ROSE LlMESlONE.~ ••••••••••••••••••••••••••••••••••••••••••••••••• 218GLRS 
GLEN RuSE LIME~TO~E,LOWER MI:MBER •••••••••••••••••••••••••••••••••••••• 218GLRSL 
GLEN ROSE LlMESlONEwUPPER MEMBER•••••••••••••••••••••••••••••••••••••• 218GLRSU 
~Lt:N ROSEILOWEkJ,PEARSALL(I1ENSf:LltCOW CREEK MBRS) ,SLIGO & HOSSlliN fMS. 218GPSH 
GE-URbETOWN LIMESTONE. ••••••••••••••••••• ;> •••••••••••••••••••••••••••••• ZlSGRGN 
bLEN ROSE LS. ANU t1ENSELL Stt AND COW CREEK LS MEMBERS OF PEARSALL FM •• 218GRHC 
bLEN ROSE LS,UPPE:R MbR, t1EN~El.L MBR AND COW CREEK LS HBR OF PE.ARSALL FM 218GRHC.U 
GLEN RO~t L~tANO UPPERthE,_SELL SH,ANO COw CREEK LS MSRS OF PEARSALL FM 218GRHCY 
GLEN ROSE LStAND LOWER AND HENSELL SH MEMBERS Of PEARSALL FORMATION ••• 218GRLH 
(JLEN ROSE: LStANO UPfJER AND HENSELL SHALE MEMBERS OF PEARSALL FORMATION 218GRUH 
H£NStll ANO COW CREEK MBRS Of PEARSALL fM 1 AND SliGO AND HOSSTON FMS ••• 218HCSH 
NAMMETl SHALE.. •. •••. ••·• • •• • • •• • • •• • • • ••• • •• • • •• • • ••• • •• • •• ••• • •• •• • • •• 218HMMT. 
11ENSELL. SAND MEMBER OF TRAVl S PEAK FORMA liON. ••. • •. • • •. •. •. • ••• • • •. • • • 218HNSL 
KlAMlCHl FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 218KMCH 
MC KNIGhT BtOS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 218MCKG 
MAIN SlREEl LlHESlONE ••••••••••••••••••••••••••••••••••••••••••••••••• 218HNSR 
MAXON SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• Zl8MXON 
PINE ISLANO !iHALf••••••••••••••••••••••••••••••••••••••••••••••••••••• 218PILD 
PALUXY SAND••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 218PLXY 
PEARSALL FOkMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 218PRSL 
PEAR~ALLtSLlGOwANO HOSSTON FORMATIONS ••••••••••••••••••••••••••••••••• 218PSGH 
PALUXY 5AI'ID,lRAV15 Pl:AK. 1\NU HOSSTON fORMAliONS ......................... 218PTPH 
PAWPAW FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 218PWPW 
PALUXY SAND ANO bLEN ROSE llMESlONE ••••••••••••••••••••••••••••••••••• 218PXGR 
SYCAMORE SAND MEMBER OF TRA"VIS PEAK FORMATIONa•••••••••••••••••••••••• 2l8SCMR 
SANTA ELENA LlMESTONEe•••••••••••••••••••••••••••••••••••••••••••••••• 218SNEL 
lRlNl TY ~ANOtuRAHAM FORMAT ION AND ttOME CREEK LIMESTONE. • •• •• • •• • • • • • • • 218TGHC 
TRINITY ~ANu AND HOME CREEK LIMESTONE ••••••••••••••••••••••••••••••••• 218THCK 
TRINITY ANU PAlUXY SAND••••••••••••••••••••••••••••••••••••••••••••••• 218TPLX 
TRAVIS PEAK FORMATION AND PALUXY SAND••••••••••••••••••••••••••••••••• 218TPPX 
TRlNilY GROUP AND BLAINE GYPSUM••••••••••••••••••••••••••••••••••••••• 218TRBL 
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TRINITY SAND AND CHINLE FORMATION EQUIVALENT •••••••••••• ~··••••••••••• Zl&TRCL 
TRINITY SAND ANO GRAHAM FORMATION ••••••••••••••••••••••••••••••••••••• 2181RGM 
TRINITY GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Zl8TRNT 
TRAVIS PEAK AND HOSSTON FORMATIONS.••••••••••••••••••••••••••••••••••• 218TVPH 
TRAVIS PEAK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 218TVPK 
Wt:NO l.IMESTONE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 218WENO 
WALNUT CLAY••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 218WLNT 
WASHITA GROUP••••••••••••••••••••••••••••••~•••••••••••••••••••••••••• l.l8WSHT 

C.OAHUILAN 

COAHUILAN SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 219CHUl 
SLIGO ANO HU!)510N FORMATIONS •••••••••••••••••••••••••••••••••••••••••• 219SLGH 

JURASSIC. 

.JURASSIC SYSlEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSC 

UPPER .JURASSIC 

UPPE:.R JURASSI' SE:RIES••••••••••••••••••••••••••••••••••••••••••••••••• 221JRSCU 
MALONE fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 221MLON 

TRIASSIC 

SI!>SETT CONGLOMERATE •••••••••••••••••••••••••••••••••••••••••••••••••• 2308SST 
CHINLE FORMATION EQUIVALENT••••••••••••••••••••••••••••••••••••••••••• 230CttNLE 
CAMP SPRINGS CONGLOMERATE ••••••••••••••••••••••••••••••••••••••••••••• 230CPSP 
DOCKUM GROUP ANO OCHOA SERIES •• ••••••••••••••••••••••••••••••••••••••• 2300C.KO 
PIERCE CANYON REDBEDS ••••••••••••••••••••••••••••••••••••••••••••••••• 230PRCC 
TRUJILLO fORMAl.ION. ••• •••••••• ••••••• ••• ••• •••• • ••• •••••••• ••••••••• •• 230TRJL 
TRIASSIC.. SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230TRSC 

UPPER TRIASSI(. 

CHINLE FORHAliON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 231CHNL 
CHINLE FORMATION EQUIVALENT••••••••••••••••••••••••••••••••••••••••••• Z31CHNLE 
OUCKUM G'ROUIS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231DCKM 
~ANTA ROSA SANDSTONE•••••••••••••••••••••••••••••••••••••••••••••••••• 231SNRS 
SANTA ROSA SANDSTONE AND SAN ANDRES LIMESTONE ••••••••••••••••••••••••• 231SRSA 
TECOVAS fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 2.31TCVS 

PALE:OZOIC 

PALEOZOIC ERAlHEH••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 
LOWEK PALEOZOIC ROCKS••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZCL 
UPPE:R PALEOZOlt. ROCKS••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZCU 
PENNSYLVANIAN-MISSISSIPPIAN-DEVONIAN SYSlEMS •••••••••••••••••••••••••• 300PVMO 

PERMIAN 

GLORIETA SANDSTONE•••••••••••••••••••••••••••••••••••••••••••••••••••• 310GLRT 
PERMIAN SYSTEM •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 310PRMN 
QUARTERMASTER fORMATION ANO WHITEHORSE bkOUP•••••••••••••••••••••••••• 310QRMW 
~UARTERMASl' f:R FORMAT ION •••• • • • •. ••. • •. ••. •• •• • • • • ••. •• •. • • •. • • • • ••• • • • 310QRRM 
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OCHOAN 

CASTILE GYPSUM •••• .;••••••••••••••••••••••••••••••••••••••••••••••••••• 312CSTL 
OEWEY LAKE REO &EOS••••••••••••••••••••••••••••••••••••••••••••••••••~ 3120YLK 
OtHOAN StRltS AND ARltSlA GROUP••••••••••••••••••••••••••••••••••••••• 3120CAR 
OC.HOAN SERl.E.S ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3120CHO 
RUSTLER FORMATION••••••••••••••••••••••••••••••••••••••••••••••••••••• 312RSLR 
!>ALAOO fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 312SLDO 
l~SSEY LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 312TSSY 

GUADALUPIAN 

AllbATES OOlOMllE LENTIL OF QUARTERMASTER FORMATION ••••••••••••••••••• 313ALBS 
AlTUuA fORMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 313ALTO 
ARTESIA GROOP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 313ARTS 
B~Ll CANYON FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 313BLCN 
BLAINE GYPSUM ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 313BllN 
BRUSHY CANYON fURMA·r ION •. • •• • • •• •• •. • •••••• • •. • •. • • • • • • • ••••• •. • • • • ••• 313BRSC 
BLAINE GYP~UM AND .SAN ANGELO SANOSTONE •••••••••••••••••••••••••••••••• 3136SAG 
CARLSBAD LIMESTONE•••••••••••••••••••••••••••••••••••••••••••••••••••• 313CLBO 
CHILORtSS DOLOMllE MEMBER Of GRAYbUR<7 fORMATION ••••••••••••••••••••••• 313ClOR 
CAPITAN LlHESlONE ...................................................... 313CPTN 
CHERRY (.ANYON fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 313CRCN 
C.APl'AIN Kttf LOMPLl:X AND ASSOCIATED LIMESTONES. • •••••••• •• •••••• •• •• •• 313CRCX 
OOUtiLE MOUNTAIN GROUP••••••••••••••••••••••••••••••••••••••••••••••••• 31308LM 
DOG C.RtEK SHAL.E,BLAINE GYPSUM AND FlOWERPOT SHALE••••••••••••••••••••• 3130C6F 
OOG (.REEK !>HAl.E ANO BLAINE bYPSUM ••• •••• ••• • • ••. •••••••••• •••••• •••• •• 3130CKB 
DOb CREEK SnALE •••• ~•••••••••••••••••••••••••••••••••••••••••••••••••• 313DGCK 
DELAWARE MOtJNl'A.lN FORMATION Uk tiRUUP. ••• ••• ••••••••••••••• ••• ••••• •••• 313DLRM 
uOllER SANOSlONl: MEHBt:.R Of RUSH SPRINbS FORMATION ••• •••• ••••••••••. ••• 31300ZR 
fLOWERPOT ShALE••••••••••••~•••••••••••••••••••••••••••••••••••••••••• 313FLRP 
FLOWERPOT SHAlE AND SAN AN(,E:LO SANDSTONE •••••••••••••••••••••••••••••• 313fPSA 
GUADALUPIAN ~ERIES •••••••••••••••••••••••••••••••••••••••••••••••••••• 313GOLP 
~llLlAM Ll"E~TOhE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 313GLLM 
<:.lLLlA~ lhl N-6E.OOEO MEMBER OF CAPITAN LIMESTONE:. • • •• • •• .: • •. • • • • • • • •. • • 313GLLMT 
bkAYBURb FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 313GR8G 
~OAl SEEP LlMfSTONt ••••••••••••••••••••••••••••••••••••••••••••••••••• 313GTSP 
bETAWAY llf-1ES-10Nt ME:HSEK OF CHEKRY CANYON FORMA 1 ION. • •• • •• •••• • • •••• • • 313GTWY 
HE(,LER llMt!>lONE MEMBER Of CHERRY CANYON FORMATION •••••••••••••••••••• 313HGLR 
LAMAR LlMESlONt: MEMBER OF BELL CANYON fORMATION •• •• •. • • •• •. • •. •• •• ••• • 313LAMR 
Ml. LOMBS Ll11ES10Nt MEMBER Of BELL CANYON•••••••••••••••••••••••••••·~· 313MCM8 
MANZANITA LIME$1CHE: MEMbER Of CHERRY C.ANYON FORMATION ••••••••••••••••• 313MNZN 
PINE.kY LIMES 1011'11: fo\EMbER Of t,HERRY CANYON FORMAT ION. • •• • •. • •• • • • •• •. • •. 313PNRY 
~UEEN FORMAllC~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 313QUEN 
RADER LlMESlONE HE:MBER Of CHERRY CANYON FORMATION ••••••••••••••••••••• 313RDER 
SAN ANDkES LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 313SADR 
SADDLEHORSE GYP~lH LINTEL OF QUARTEkMASTER fORMATION. •• • ••. ••. • •• • • • • • 313SOLR 
St:VEN RIVERS fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 313SVRV 
SOUlH Wt:LLS LIMESTONE Mf:MBER Of CHERRY CANYON ~ORMATION ••••••••••••••• 313SWLS 
TANS ILL fURMA.-riON •••• • •. •. • • •• •. •• • •• ••• •• • ••• •. • ••. •. • •••••••• •. • • •• • 313TN SL 
\lluRIU LlMt:SlUNE: KEMBER Of WORD fORMATION ••••••••••••••••••••••••••••• 313VDRO 
WhllEHORSE,UUb LREEK AND BLAINE FORMATIONS •••••••••••••••••••••••••••• 313WOC8 
WDRO fORMAlluN •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 313WORO 
YATES fURMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 313YTES 
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LEONARDIAN 

ACHE DOLOMil·E ••••••• •• • •••••••• ••• •• • ••• •••• • ••• • ••••••• •• •• •• • ••• • • •• 318ACME 
ADMIRAL FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 318ADMl 
ARROYO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 318ARRY 
BULLWAGON DOLOMITE MEMBER OF VALE FORMATION ••••••••••••••••••••••••••• 3188lGN 
BELLE PLAINS FORMATION•••••••••••••••••••••••••••••••••••••••••••••••• 3l8BLPL 
BONE SPRING liMESTONE ••••••••••••••••••••••••••• ~ ••••••••••••••••••••• 318BSPG 
BONE SPRING AND VICTORIA PEAK LIMESTONES.••••••••••••••••••••••••••••• 318&SVP 
CATHEDRAL MOUNTAIN FORMATION •••••••••••••••••••••••••••••••••••••••••• 318CDLM 
CHOZA FORMATIUN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 318CHOZ 
LL~AR FOKK GROUP••••••••o••••••••••••••••••••••••••••••••••••••••••••• 318CLFK 
COLLINGSWORTH bYPSUM MEMBER OF BLAINE fOR.MATIONe•••••••••••••••••••••• 318CLGR 
C.LYOE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 318CLYO 
CUTOFF SHALY MEMBER Of BONE SPfllNG l I HE STONE • ••. • • •. • •• • • • • • • • •• • • •. • • 318Cl.FF 
HESS LlMESlllNE MEPtBEf<. Of LEONARD FORMA.llON. • • ••• • • • • • • •. •• • • • • •• • • • • •• 318HE SS 
LUEDERS LIME~TONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 318LORS 
LEONARD FURMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 318LNRO 
MEk.K.EL OOLL;t'\1 TE MEHBI::R OF CHOZA FORMATION •••• •• • • •• • •••••• ••• •• ••. •• •• 318MRKL 
PEASE RIVER GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 318PRVR 
RAINEY LIME:;T~E MEMbER OF A~ROYO FORMAliON. ••• •••••• ••••• ••••• ••• • • •• 318RINY 
SAN ANGELO SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 318SAGL 
STANDPIPE lUU:SlONE MEMBER OF ARkOY fORMATIONe•••••••••••••••••••••••• 318SOPP 
VALE FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 8 ••••• 318VALE 
VICTORIO PEAK LIMESTON~ ••••••••••••••••••••••••••••••••••••••••••••••• 318VCPK 
WlCHllA ANlJ LISCO bR.OUPS•••••••••••••••••••••••••••••••••••••••••••••• 318WCCC 
WICHITA FORAAllON OR GROUP•••••••••••••••••••••••••••••••••••••••••••• 318WCHT 

WOLFCAMPIAN 

COLEMAN JUNCTION LIMESllfiE MEMBER OF PUTNAM FORMATION •• •. • •• • • • • ••. • •• 319C.MJC 
HUECO LIMESl'ONE ........................................................ 319HUCO 
MORAN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 319MCRN 
PUTNAM fORMATlCtN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 319P1NM 
PUEBLO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 319PU8l 
WOLFCAMP fOkMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 319WFHP 

PENNSYLVANIAN 

BEND GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320BEND 
DIMPLE llME STUNE. •• •••• • •• • •. • • •. ••. • • • • •• •• • • •. • • •. • • •• • • • ••• • • •. • • • •• 320DMPL 
MARBLE FALL~ LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 320MBLF 
PENNSYLVANIAN SYSTt.:f'\•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 
SMITHWICK ~hALt::••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320SHCK 

UPPER PENNSYLVANIAN 

COLONY CREEK SH~.LE,RANGE:R LIMESTONE AND PLACID SHALE•••••••••••••••••• 321CCRP 
COLONY CREEK SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••• 321CLCK 
CANYON GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 321CNYN 
C.lSCO GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 321CSCO 
GA.PTANK FORMA.flON •• • •• • •• •••. • • • •• ••. ••• ••• •• ••. • •• •. •. • •• • • •• • ••• •. • • 3ZlGPNK 
GRAYFORO fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 321GRFD 
GRAHAM FORKA.TlUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 321GRHM 
HOME <:REEK LIME~ TONE. •. • • ~· • • • ••• •• • ••••••• • •. •. •. • • •• • • •. • • • • • • • • • • •• • 32 lt1MCK 
HARPERSVILLE fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 321HPVL 
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PLACID SHALE•••••••••••••••••••••••••••••••••~•••••••••••••••••••••••• 321PLCD 
PALU PINTO LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 321PLPN 
POSluEON ShALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 321PSON 
UPPER PENNSYLVANIAN SERIES•••••••••••••••••••••••••••••••••••••••••••• 321PSLYU 
PLACID SHALE,WlNCHELl LIMESTONEtANO WOLF JlollUNTAJN SHALE•••••••••····· •• 321PWWM 
RANbER LIMESTONE: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 321RNGR 
lHRlFTY ANO GRAHAM FOR.MATIONS. •. •• ••••••• ••• ••• •• •• •• ••• ••. • •• •••. • •• • 321TFGM 
lHRI~lY FORMATION ...................................................... 321TRFT 
WOL~ MOUNlAIN SHALE AND POSlOEON SHALE•••••••••••••••••••••••••••••••• 32lWFMP 
WOlf MOUNTAIN ShALE••••••••••••••••••••••••••••••••••••••••••••••••••• 321WLFM 
WOLf MOUNTAlN SHALE,POSIDEON ~HALE 9 ANO PALO PINTO LIMESTONE ••••••••••• 321WMPP 
WlNCttEll LlKESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 321WNCL 

HlOuLE PENNSYLVANIAN 

8KAZOS RIVER CONGLOMERATE ME:.MbER 9 LOWER PART Of GARNER FORMATION ••••••• 3248ZRVL 
6RAlOS RIVER CO~GLOMERATE HEMRER 9 UPPER. PART OF GARNER fORMAliON ••••••• 324BZRVU 
EASl MOUNTAIN SHALE MEMBER OF MINERAl WEllS FORMATION ••••••••••••••••• 324ESMN 
GARNER fORMAllOf>~. •. • •• • •• • • • • •• • •• •. • •• • • •• • •. • • • • • • •• •. • • • ••• • •• • • • • • 32~RNR 
LAI\f PINTO ~ANDSTONE MEMBER OF MINERAL WELLS FORMATION •••••••••••••••• 324LKPN 
MINERAL WELLS f-URHATIONe•••••••••••••••••••••••••••••••••••••••••••••• 324MLWl 
KluDLt PENNSYLVANIAN SERIES••••••••••••••••••••••••••••••••••••••••••• 324PSLVM 
STRAWN ~ROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 324STRN 

LOWER P~NNSYLVANIAN 

HAYMOND FURHA..TION ••• •• •. • • • • •••• ••. •. •. • • ••. • •. • • •• •. •. • • • ••• • • • • • ••• • 327HMND 
LOWER PENNSYLVANIAN SERIES•••••••••••••••••••••••••••••••••••••••••••• 327PSLVL 
lE~NUS FORMATION•••••••••••••••••••••••••••••••••••••••••••••••••••••• 321TSNS 

MISSISSIPPIAN 

BARNEll SHALE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3308RNT 
CHAPPEL FORMA 1' ION ....... • • ••••••• •• •••• • ••••• • • ••• 1' •• • • •• • • •• • • • • • • •• •. 330CP Pl 
HELM~ FORMAllUN •••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••• 330HLMS 
MI~SlSSlPPlAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 

DEVONIAN 

tABAllOS NOVAC.UllTf ••••••••••••••••••••••••••••••••••••••••••••••••••• 340CBL~ 
llt::VONIAN SYSTEM •••• •••••••• • •• ••••• •• •••••••• •••• ••• ••••··~··••••••• •• · 3400VNN 

SILuRIAN 

SILURIAN S'SlEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

MIOOLE SILURIAN 

FUSSELMAN DO~OMITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 354FSLM 

ORUUVIClAN 

ORDOVICIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 3bOODVt 

APPE:NOIX f f-268 



UPPER ORDOVICIAN 

BURNAM LIMES.l.ONE. ••. ••. ••• •• •• •. ••. •. •••. ••• • •• •• ••. • • •• •• •• •• •• •• •. •• 361BRNM 
MONTOYA LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 361MNTV 
MARAVILLAS CHERT•••••••••••••••••••••••••••••••••••••••••••••••••••••• 3blMkVL 
OROOVI&IAN, ~PPER••••••••••••••••••••••••••••••••••••••••••••••••••••• 3610DVCU 

MIDDLE ORDOVICIAN 

FORT PENA FOR~ATION AND MARATHON liME.SlONl::'• • • •• • • •• • • • •• •• • • • • • • • • • • •• 364FRPH 
FORT PENA fORHAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 364FRPN 
ORDOVICIAN, MIDDLE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3640DVCM 
WOODS HOLLOW SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••• 364WOHL 

LOWER OROOV!CII.N 

Al~TATE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367ALST 
ELLENBERGER GROUP AND POST-Hl(..KORY SANOSTONE CAMBRIAN ROCKS. • • •• •• • • • • 367E8PH 
ELLENBERGER GROUP AND SAN SABA AQUIFER •••••••••••••••••••••••••••••••• 367EBSS 
ELLENBERGER GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 367EL8G 
EL PASO LIMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 367ELPS 
GORMAN FORKATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 367GRMN 
hONEVCUl FORMA.l lON. • •••••••• •. • • •• • • • • • • • •• • • • •. • •• • • • • • • • • • • •. • • • • • • • 367HNC.T 
MARATHON LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 367MRTN 
ORDOVICIAN, lOWER ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3670DVC.L 
STAENOEB•CH ME~BER Of TANVARO FORMATION ••••••••••••••••••••••••••••••• 367SDSC 
lHREAOGlll MEMBER Of TANYARO FORMATION •••••••••••••••••••••••••••••••• 361TOGL 
TANYARO FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 367TNRD 

CAMBRIAN 

CAMBRIAN ~YSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 

PPER CAMbRIAN 

BLISS SANO~lUNE ••••••••••••••••••••••••••••••••••••••••••••••• •••••••• 371BlSS 
CAHHRlAN, UPPER•••••••••••••••••••••••••••••••••••••~••••••••••••••••• 371CMBRU 
CAP MOUNTAIN LlMESlONE MEMBER OF RILEY FORMATION •••••••••••••••••••••• 371CPMN 
DAGGER FLAl SANDSlONE ••••••••••••••••••••••••••••••• ~ ••••••••••••••••• 3710GFL 
GRANITE WASH•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371GRNT 
HICKORY SAND~lONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 371HC.KR 
LION MOUNTAIN ~AND~·rONE •• • • • •• •. ••. •. • •• • •. • • ••• • •• • • ••• • • •• • •• •• • • • •• 371LNMN 
MORGAN CREEK LIMESTONE ME:fl\BER OF WilBERNS fORMATION ••••••••••••••••••• 371MGCK 
POST-111CKORY SANO~TONE ROCKS •••••••••••••••••••••••••••••••••••••••••• 371PHCK 
POINT PEAK ~ALE MEMBER OF WllBE:RNS fORMAl ION •• • • ••• • ••• •• ••• • ••••. • •• 371PNPK 
ROCKS BETWEE:N ELLENBERGER-SAN SABA AQUIFER AND HICKORY SS MBR RILEY FM 371RESH 
RILEY FORMAtiON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371RILY 
SAN SABA LlKESlONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 371SNS8 
WE:t.GE: SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371WELG 
WlLBERNS fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 371WLBR 

PRECAMBRIAN 

ALLAMOORE LIMESTONE••••••••••••••••••••••••••••••••••••••••••••••••••• 400AlHR 
CARRIZO MOUNTAIN SCHIST••••••••••••••••••••••••••••••••••••••••••••••• 400CRZM 
PRECAMBRIAN GRANITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 400GRNT 
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HAZE.L SANDSTONE •••••••••••• ~•••••••••••••••••••••••••••••••••••••••••• 400HZEl 
LLANO SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400LLNO 
PACKSADDLE: ~C.HIST ••• ••. •• •• • •• • • •• • • •••• • ••. • •• • • ••• •• • • ••. •• • • • •• •. • • 400PCKD 
PRECAMBRIAN ERATHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 
VAN HORN SANDSTONE. •••••••••••••••••••••••••••••••••••••••••••••••••••• 400VNHR 
VALLEY SPRING GNEISS•••••••••••••••••••••••••••••••••••••••••••••••••• 1tOOVSPG 

' 
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UTAH 

CENOZOIC 

VALLEY FILl. OR BASIN FILL.•••••••••••••••••••••••••••••••••••••••••••• lOOVLFL 

QUATERNARY 

HOLOCENE 

HOLOCENE ALlUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
BEAVER BASIN fORMATlON(HOLOCENE-PLEISTOCENE) •••••••••••••••••••••• · •• •• lllBVRB 
GOLD BASIN f-"ORMAliON ................................................... lllGLOB 
HOLOCENE SERIE:S ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 
ICE SPRINGS CRATERS fLOW•••••••••••••••••••••••••••••••••••••••••••••• llliSPG 

PLEISTOCENE 

ALPINE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112ALPN 
AXTELL FORMAliON ....................................................... 112AXTL 
SONNEVILLt fOR"ATION OF LAKE BONNEVILLE GROUP••••••••••••••••••••••••• 1128NVL . 
DRAPER FORMAl,ION Of LAKE BONNEVILLE GROUP ••••••• •••••• •••• ••• ••••••• •• ll2DRPR 
EIGHT MILt OACITEtPLEISTOCf:NF..-PLIOCENE) ••••••••••••••••••••••••••••••• 112EGML 
FUMAROlE bUl'TE BASAl. T. • • • •• • • • • • •• •• • • ••• •• • • •. • •. • • • •••• •. •. •. •. • • •. • 112FMLB 
HARPOLE MESA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• J.l2HPLM 
LAKE BONNEVILLE GROUP••••••••••••••••••••••••••••••••••••••••••••••••• 112LK8V 
lll'TLE COl"lONWOOO FORMATION OF LAKE BONNEVILLE GROUP•••••••••••••••••• 112llCD 
PLACER CREEK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• lllPtCK 
PLEISTOCENE SERlE~•••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLCN 
PROVO FORMATION Of LAKE BONNEVILLE GROUP•••••••••••••••••••••••••••••• 112PROV 
PAVANT ~LOW••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2PVNT 
SALT CREEK fANGLOMERATE ••••••••••••••••••••••••••••••••••••••••••••••• ll2SLCK 
~EVIER RIVER. FGRMAliON(PLEISTOC.ENE-PLIOCENE) •••••••••••••••••••••••••• 112SVRV 
TABERNACLE FLOW••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TBCL 

TERTIARY 

BEAVER HILL l -UFF OF MOUNT B~lKhAP VOLCANIC GROUP. •••. •••••. •• ••••• •• •• 120BVHL 
CRAB CREEK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 120C8CK 
CRESCENT. HILL RHYOLl TE OF MOUNT BELKNAP VOLCANIC GROUP ••• • • • •• •. • • • • • • 120C.C.Hl 
COVE MOUNlAIN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 120C.VMN 
FLATTOP MOUNlAIN SUITE •••••••••••••••••••••••••••••••••••••••••••••••• 120FLPM 
GOLD MOUNTAIN TUFF OF MOUNT BELKNAP VOLCANIC GROUP•••••••••••••••••••• 120GLDM 
&RAY hiLLS ARKOSE Of MOUNT BELKNAP VOLCANIC GROUP••••••••••••••••••••• l20GRHL 
HORN SlLVE:R ANOESllE •••••••••••••••••••••••••••••••••••••••••••••••••• 120HSLV 
!NOlAN HOLLOW RHYOLilE: OF MOUNT BE:LKNAP VOLCANIC t;ROUP •••• •••••• • ••• •• 120l0Hl 
JUOO tRfEK LATilt ••••••••••••••••••••••••••••••••••••••••••••••••••••• lZOJDtK 
KEG MOUNTAIN 1\>NlMBRlTt:~ ................................................ lZOKGMN 
KEG SPRING ANDESITEtLATJ.Tt •••••••••••••••••••••••••••••••••••••••••••• 120KGSP 
KIMBERLY RHYOLITE. Of MOUNT BELKNAP VOLCANIC GROUP••••••••••••••••••••• 120KMBL 
~OLOB LATITE •••••••••••••••••••••••••••••••••••••••••••••• ~••••••••••• 120KOL8 
MOUNT bELKNAP RHYOLITE OF MOUNT BE:LKNAP VOLCANIC GKOUP•••••••••••••••• 120M8KP 
MORONI FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 120MORN 
MAPLE RlOGE PORPHYRY•••••••••••••••••••••••••••••••••••••••••••••••••• 120MPRG 
PINE VALLEY LAliTE •••••••••••••••••••••••••••••••••••••••••••••••••••• 120PNVL 
RAUL CANYON BASALT•••••••••••••••••••••••••••••••••••••••••••••••••••• 120RLCN 
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RENCHER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 120RNCR 
ShOAl CREEK BRECCIA ••••••••••••••••••••••••••••••••••••••••••••••••••• 120SLCK 
SlAlEY PASluRE TUFF Of MOUNT BELKNAP VOLCANIC GROUP. • •••• •. •• •••• • ••• • l20STLY 
TIBBLE rORMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TBBL 
TOPAZ MOUNT AlN RHYOLITE • • • • •. • • • •• · •. • •• • • • •. • • • • • • • • • • • • • • • • • •• • •. •. • • l20TP Z" 
TERTIARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

PLlOLENE 

bkOWNS PARK FORMAllONtPLIOCENE:-MlOCENE) ••••••••••••••••••••••••••••••• 1218RPK 
C.ACHE VAllEY bROUPtPLIOCENE-MlOCENE)e••••••••••••••••••••••••••••••••• 121CCVL 
C.AMP WILLIAflt~ UNit· OF SAll LAKE fORMATIONe•••••••••••••••••••••••••••• 121CMPW 
CUTTONWOOO tANYON fORMATION t PL.l OCfNE-MIOCENE) ..... •• •••• • •............. 121CNOC 
DRY HOLLOW FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 1210RHL 
GEYSER PEAK fAI'IGlOMERATE • • • •• • •. •• • • •. •• • •·• • • •• • • ••. • • • • • • • •. • • ••• •• • • 121GRPK 
HARKERS f-ANGLO"ERATE MEMBER Of SALT LAKE FORMATION •••••••••••••••••••• 121HRKR 
HUNT~VILLE: fANGLOHE::RATE ••••••••• •• •• • ••• ••• •• •••• ••••••••• •••••••••• •• 121HSVL 
40E LOll lUFF••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121JLTT 
MUDDY CREEK fORMATlON ••••••••••••••••••••••••••••••••••••••••••••••••• 121MOCK 
MINK CREEK CONGLOMERATE OF SALT LAKE FORMATION •••••••••••••••••••••••• 121HKCK 
PLIOCENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 
PARUNUWEAP FORMATION ••••••••••••••••••••••••••••••••••••••• ~ •••••••••• 121PRNP 
PAYETTE FORM:AllON&PliOCENt-MlOCENEJ ••••••••••••••••••••••••••••••••••• 121PVTT 
RObER PEA~ &ASAlliC BRECCIA ............................................ 121RGPK 
SALT lAKE FORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••• 121SlLK 
TOPAZ MOUNTAIN TUF-F••••••••••••••••••••••••••••••••••••••••••••••••••• 121TPZM 

MIOCENE 

AX'fELl FORMATIONCPLEISTOCENE-PLIOCENE) •••••••••••••••••••••••••••••••• 122AXTl 
BULLION CANYON VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••• 1228LNC 
BRIAN HEAD FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 1228RHO 
BEAR VALlEY fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• l228RVL 
DELANO PEAK LA Tl TE MEMBER OF BULLION CANYON VOLCANICS. •. • • •• •. • ••••• •. 1220LPK 
JORUAN NARROWS UNIT Of , SAL 'T LAKE FORMAl'IONIMIOCENE-DLIGOCENE) ••••• •• •• 122JRDN 
MlOttNE ~ERIE~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122HOCN 
PAGE RANCh FORHATIONlKIOtENE-ollbOCENE) ••••••••••••••••••••••••••••••• 122PGRC 
RO(.K C..ANUY AGGLOMEKATE AND lATilE OF BULLION CANYON VOLCANICS ••••••••• l22RCKC 
lRAVERSE VOlCANICS Of SALT LAKE FORMATIONfMIOCENE-QllGOCENE) •••••••••• l22TRVR 

OLIGOCENE 

BALD KNOLL fORMATIONe••••••••••••••••••••••••••••••••••••••••••••••••• 123BLOK 
t:lAlllHlllS. "EMBER Of ISOH FORMAllctf •••••••••••••••••••••••••••••••••••• 123BLDL 
CHICKEN CREEK l'UFf(OLIGOCENE-EOCENEJ •••••••••••••••••••••••••••••••••• l23CKCK 
C.RAZ.Y HOLLOW fORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 123CZHL 
OUCHE SNE RIVER fORMAT' ION •• • ••• •. •• • • ••• • • •• •. • • • • • • • • • • • • • • • • • • • •• •. • • 1230C RV 
fOUL CREEK LONGLOMERATE: ••••••••••••••••••••••••••••••••••••••••••••••• 123flC.K 
!SUM FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 123ISOM 
NEEDLES RANbE ~ORMATION ••••••••••• ~ •••••••• ~ ••••••••••••••• ~ •••••••••• 123NDRG 
NORWOOO lUFf Of SALT LAI<.E fORMATION ••••••••••••••••••••••••••••••••••• 123NRWD 
OliGOCENE SERIES ••••••••••••••••••••••••••••• ;. •••••••••••••••••••••••• 1230LGC 
PEOA TUFf••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 123PEOA 
PARK C.ITY VOltA.NlCS ••••••••••••••••••••••••••••••••••••••••••••••••••• 123PRKC 
l.lUIC.HAPA FUKMATIOH. • •• •• •. • • •• •• •• •• • • •.••• • • • • • • • • ••. ••• • • • •. • • •• • • • • • 123QC.HP 
ROSE CANV~ LATilE-ANDESITE VOLCANICS ••••••••••••••••••••••••••••••••• l23RSCN 
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SOUTH MOUNTAIN ANDESITE FLOWS••••••••••••••••••••••••••••••••••••••••• ll3SMNN 
WANRHODES VOLL.ANICS ••••••••••••••••••••••••••••••••••••••••••••••••••• 123WROS 

EOCENE 

APEX CONGLOMERATE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 124APEX 
CLARON LIMESTONE OR fORMATION ••••••••••••••••••••••••••••••••••••••••• 124tlRN 
COLTON fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 124CLTN 
DOUGLAS CREEK MEMBER OF GREEN RIVER FORMATION ••••••••••••••••••••••••• 124DGCK 
DIPPING VAT FORMATIONa••••••••••••••••••••~••••••••••••••••••••••••••• l24DPGV 
EAGLE HILL RHYOLITE••••••••••••••~•••••••••••••••••••••••••••••••••••• 124EGLH 
EO~ENE StRltS••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCN 
fLAGSTAFF LlMESTONEIEOCENE-PALEOCENE) ••••••••••••••••••••••••••••••••• 124FLGF 
fERNOW QUARTZ LATITE •••••••••••••••••••••••••••••••••••••••••••••••••• l24FRNW 
GARDEN GULCH MEMBER Of GREEN Rl VER FORMA liON ••••••••••••••••• • •••••••• 124GDGC 
GOLDENS RANCH f-ORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 124GDRC 
GREEN RIVER FORH~liON ••••••••••••••••••••••••••••••••••••••••••••••••• l24GRRV 
HORSE BENCH SANDSTONE BEO OF U INl'A FORMAT ION. •. • • •. •. • • • •. • •• • •. •• • • • • 124HRBt 
L.AGUNA LATI lt: •• • •• •• •• • ••••• •••• ••. • • ••• • •• • • •• •. •• • • ••. •• •. • • •. • • • • •• l24LGUN 
PARACHUTE CRE£:K MEMBER OF GREEN RIVER FORMATION •• ••••••••• •••••••• •• •• 124PCCK 
PACKARD QUARTZ lATlTE ••••••••••••••••••••••••••••••••••••••••••••••••• 124PC.KO 
SHAGGY PEAK RHYOLITE •••••••••••••••••••••••••••••••••••••••••••••••••• 124SGPK 
llC.KVlLLE RHYOLITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 124TC.KV 
TIPTON SHALE. MEMBER OF GREEN RIVER ~ORHAllON •••••••••••••••••••••••••• l24TPTN 
UINTA fORHAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• l24UINT 
WASATCH FOKKA.TlON(EOCENE-PALEOC.ENEJ ••••••••••••••••••••••••••••••••••• 124WS1C 
WHITE SAGE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 124WTSG 

PALEOCENE 

CEDAR BREAKS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 125COBK 
EVANSTON fORMAliONtPALEOCENE-UPPER CRETACEOUS) •••••••••••••••••••••••• 125EYNS 
fOkl UNION fORHATlON •••••••••••••••••••••••••••••••••••••••••••••••••• 125FRUN 
NORTH HORN FORHATIONIPALEOCENE-UPPER CRETACEOUS)•••••••••••••••••••••• ll5NRHR 
PALEOCENE SERIE·s •••• ••. •• ••. •• •• ••• •• •••. •• •. •• •• ••. • •• • •• ••••••• ••• •• 125PLCN 

MESOZOIC. 

&EC.KWITH FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 200BCKT 
MANCOS SHAlE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MNCS 
MESUZOIL ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 
STRAIGHT ClifFS SANO~TONE••••••••••••••••••••••••••••••••••~•••••••••• 200SGCF 

tRE:lACE:OUS 

tRETACEOUS SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 
OAI'\OTA SANO~TONE OR FORMA liON ·oR GROUP •• ••• •• ••. •• •• •••• •• ••• ••••• •••• 210DKOT 
TUSHAR CONGLOME:RATE ••••••••••••••••••••••••••••••••••••••••••••••••••• 2101SHR 

UPPER CRETACEOUS 

ASEROEEN SANDSTONE MEMBER OF BLACKHAWk FORMATION •••• • •• • • • • • • • •. • •• •. • 211ABRD 
ANCHOR MINE TONGUE OF MANCOS SHALE•••••••••••••••••••••••••••••••••••• 211ACRM 
ALLEN VALLEY SHALE OF INDIANOLA GROUP••••••••••••••••••••••••••••••••• 211ALVL 
ASPHALT RIDGE SANDSTONE Of MESAVERDE GROUP•••••••••••••••••••••••••••• 211APRG 
BLACKHAWK fORMAllO~ Of MESA\ftROE GROUP•••••••••••••••••••••••••••••••• 2118tKK 
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BENNION CREEK FORMATION •••••••••••••••••••••• ~ •••••••••••••••••••••••• 211BCRK 
BLUt::CASTLt: SANDSTONE MeMBER ••••••••••••••••••••••••••••••••••••••••••• 2118LC.L 
BLUE GAlt SHALE MEMBER OF MANCOS SHALE•••••••••••••••••••••••••••••••• 211BLGT 
BLAIR FORMATION Of MESAVERDE GROUP ••• ••••••••••·••••••••••••••••••••••• 2118LIR 
Bl.Jl.K TONGUt OF MANCOS SHALE••••••••••••••••••••••••••••••••••••••••••• 2118UCK 
CASTLEGATE SANDSTONE OF MESAVERDE GROUP••••••••••••••••••••••••••••••• 211CSLG 
CURRANl CREEK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 2llCTCK 
ECHO CANYON CONGLOMERATE •••••••••••••••••••••••••••••••••••••••••••••• 211E-t.CN 
EMERY SANDSTONE: MEMBER OF MANCOS SHALE•••••••••••••••••••••••••••••••• ZllEMRY 
ERICSON SANDSTONE OR FORMATION Of MESAVERDE (.;ROUP••••••••••••••••••••• 2llERC.S 
FUNK VALLEY FORMA"IION OF INDIANOLA GROUP•••••••••••••••••••••••••••••• 211FKVL 
FK.ONTIER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 211FRNR 
FERRON !)ANU!.TOfiE _..EMBER Of MANCOS SHAu:••••••••• •••• •••••• •• •••••• •••• ZllFRRN 
FARRER fOkMATlON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 211FR.RR 
GARl.t:Y CANYON SANDSTONE MEMBER OF MANCOS SHALE•••••••••••••••••••••••• 211GRLC. 
HlLLlARU SHALf OR FORMATION •••••••••••••••• ~ •••••••••••••••••••••••••• 211HLRO 
HENEf-ER FORt,Al"lON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211HNFR 
IRON SPRlNbS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 211ISPG 
KAlPAROWIT~ FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 211KPRS 
MASUK MEMBER OF MANCOS SHALE•••••••••••••••••••••••••••••••••••••••••• 211MSUK 
Mt:SAVERDE GkOUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MVRD 
NESLEN FORMJ\llON OF MESAVERDE GROUP••••••••••••••••••••••••••••••••••• 211NSLN 
PRICE RIV~R. FOk.MAllON OF MESAVERDE GROUP•••••••••••••••••••••••••••••• 2llPC.RV 
ROtt\ SPRING!\ fORMAl ION OF MESAVI:ROE GROUP ••• • ••• • ••• •••••• ••• ••••• •• •• 211RKSP 
St:bO !>ANDSlUNE CF MESAVE~OE GROUP •••• ••• ••• ••••. • ••• •••••••••••••• •••• 211SEGO 
SANPETE FORMAllON Of l~OIANOLA GROUP•••••••••••••••••••••••••••••••••• 211SNPT 
STAR POINT SANDSTONE OF MESAVERDE GROUP••••••••••••••••••••••••••••••• 211SRPN 
SIXMlLE CANYUN fl.JKMATION Of INDIANOLA GROUP••••••••••••••••••••••••••• 211SXMC 
lUNuNK SHALf.: MEMBER Gf MANCOS SHAl.E •• ••• ••••••••. •••• ••••• ••• ••••. •. •• 2llTNNK 
TRUPl(. SHALE OR FORMATION ••••••••••••••••••••••••••••••••••••••••••••• 2lllRPC 
TU!>CHER FUKMAllON UF ME.SAVf:t{UE GkOUP•••••••••••••••••••••••••••••••••• 211TSCR 
WAHWEAP ShND~lONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211WHWP 
WANShlP FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211WNSP 

LOWER CRElAC.fOUS 

ASPEN !)HALt:: Mt:.flotBER OF MANCOS SHALE•••••••••••••••••••••••••••••••••••• 217ASPN 
BUCKHORN CONbLOMtRATE MEMBER Of CEDAR MOUNTAIN FORMATION •••••• •••••• •• 2178CKR 
bURRO CANYON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 2178RCN 
BEAR RIVER fORMAllO~ •••••••••••••••••••••••••••••••••••••••••••••••••• 2178RRV 
CEDAR MOUNTAIN FORMATION •••••••••••••••••••••••••••••••••••••••••••••• 217CORM 
CLUVf:RlY fORMA.llON •••••••••••••••••••••••••••••••••••••••••••••••••••• 217CLVL 
KELVIN f-ORMATION ••• • ••• •• ••••••• ••• •• ••• •••. • ••. • ••• •••••·•. •••••••. • •• 217KLVN 
MOWRY SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217MWRY 

JURASSIC 

GLEN CANYON fORMATION OR GROUPtJURASSIC-lRIASSlCJ ••••••••••••••••••••• 220GLNC 
JURASSll. ~YSlEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220.JRSC 
NAVAJO SANO!>TUNt Of GLEN LANYON GROUP tJURASSIC-TRIASSltJ •••••• •••••••• 220NVJO 

UPPt.:R JURASSIC 

ARAPlEN SHALE:••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 221ARPN 
BLUFF SAN I)!) lONE: OF SAN RAFAEL GRWP. • ••• •. •. • •• • •. • •••••• • • • • •. • •• • • • • 2218l. FF 
BRuSHY BASH-. MEM&ER Of MORRISON FORMA liON •••• •• • • ••• •••• ••. •• • • ••• • • •• 221BRSB 
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CARMEl FORMATION Of SAN RAFAEL GROUP•••••••••••••••••••••••••••••••••• 221CRML 
CURT'lS FORMATION OF SAN RAFAEL GROUP•••••••••••••••••••••••••••••••••• 221CRTS 
(.OW SPRINGS SANDSTONE •• •••••••• ••••••·•••• •••••••. ••• •••••• •••••••••• •• 221CSPG 
DEWEY SRIOGE MtMBER OF ENTRAOA SANDSTONE:•••••••••••••••••••••••••••••• 221DBOG 
I:NTRAOA SANDSTONE OF SAN RAFA£:L GROUP••••••••••••••••••••••••••••••••• 221ENRO 
JUNCTION CREEK SANDSTONE Of SAN RAfAEL GROUP•••••••••••••••••••••••••• 22l~CCK 
MORRISON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 221MRSN 
PREUSS SANDST'ONE OR RED BEDS•••••••••••••••••••••••••••••••••••••••••• 221PRSS 
REC.APTURE MtMS.fR OF MORRISON FORMATION •••••••••••••••••••••••••••••••• 221RCPR 
SALT WASH fli\fMBER Of MORRISON FORMATION •••••••••••••••••••••••••••••••• 221SLWS 
SUMMERVILLE FORMAIION OF SAN RAFAE.l GROUP••••••••••••••••••••••••••••• 221SMVL 
SAN RAFAEL GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• Z21SRFL 
STUMP SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 221STMP 
TWIN CREEK LIMESTONE OR FORMATION ••••••••••••••••••••••••••••••••••••• 221TCRK 
TWIST GUU:.M MEMBER OF ARAPIEN SHALE •• •••. ••••••• • ••••••••••••••••• •••• 221TGLC 
TWELVEHILE C.ANYUN MEMBER OF ARAPlEN SttALE:••••••••••••••••••••••••••••• 221TVMC 
WINSOR FORMATION OF SAN RAFAEL GROUP. •• •. •• •• ••. • ••• •••. •• • •• • •••• • •. •• 221WNSR 
WESTWATER. (.ANYON MEMBER Of MORRISON FORMATION •••• •• •• ••••. •• ••• •••. • •• 221WSRC 

LOWER JURASSIL 

NUGGET SA~STL"Nf::. ••. ••• •• •• ••• •• •• ••• •• •• ••. ••• •• •• ••••• • ••••• •• •. •.•. • 227NGGT 

TRIASSIC 

HOSKINNINI MEMBE:R Of MOENkOPI FORMATION ••••••••••••••••••••••••••••••• 230HSKN 
HOE:NKOPl FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 230MNKP 
TENDERFOOT MEM.:it:R Of MOENKOPI FORMATION ••••••••••••••••••••••••••••••• 2301DRF 
TRIASSIC. SYSTEM••••••••••••••••••••••••••••••••••~•••••••••••••••••••• 230TRSC 

UPPER TRIASSIC 

ANkAREH SHALE. ~ORHAliON OR REO 6E:DS ••••••••••••••••••••••••••••••••••• 2~1ANKR 
C..t-tUR(.H ROCK MEMbER OF CHINLE fOKMATlON ••• •• •• •. •. ••. • • •. •• • • •• • ••• • •. • 2l1C.CRK 
C~OAR CITY TONGUE Of KAYfNlA FORMATION •••••••••••••••••••••••••••••••• 231CORC 
CHINLE FOkMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 231CHNL 
DINOSAUR LANYON ME:MBER Of MOENAVE FORMATION. ••• •• ••• ••• ••••••••••••• •• 2310SCR 
DINOSAUR C~.HYON SANDSTONE MEMdER OF MOENAVE FORMATION ••• •. •• • ·• •• •• •. •• 231DSRC 
GARlRA MEMBER Of CHINLE FORMATION ••••••••••••••••••••••••••••••••••••• 231GRTR 
kAYENTA fGRfilA .flON Of blf:N CANYON GROUP •• ••• •• ••• ••• •••• • •• • •• ••. •. •• •• 231KYNT 
MO~S BACK MEMbE-R OF CHINLE fORMATION •••••••••••••••••••••••••••••••••• 231MBCK 
MONITOR BullE ~~~tEMbER Of CHINLE FORMATION •••••••••••••••••••••••••••••• 231MNRB 
fo\Of:NAVE FORMATION Of GLEN CANYON GROUP•••••••••••••••••••••••••••••••• 231HONV . 
PETRlFlEO FOREST MEMBER OF C.HINLE FORMAl'ION •• ••• •••••••••••••••••••• •• 231PFOF 
~HNABKAIB MI::MBER Of MOENKOPI FORMATION •••••••••••••••••••••••••••••••• 231S8K6 
SPRINGDALE SANU~lONf: MEMBER OF MOENAVE FORMATION. ••. •• •. • • •. •··· • •• • • •• .231SPGO 
SHINARUMP MEMbER OF CHINLE fORMATION •••••••••••••••••••••••••••••••••• 231SRMP 
SUIC.IOE GR.ll OF ANKAREH FORMATION. • •••••• ••••••••••• •••••• •••••••• •• •• 231SUC.O 
T~HPLE MOUNTAlM ME:M8ER OF C.HU~LE FORMATION. • ••••• •• • •. • ••• • • • •••• • •• •. 231TMPM 
WHITMORE: POINT MEMBER Of MOENAVE fORMATION •••••.• ••••• ••••••••••••••• •• 231WMRP 
WINGATE SANOS'IONE OF GLEh CANYON GROUP•••••••••••••••••••••••••••••••• 231WNGT 

MIODLE TRIASSIC. 

PARIOTl MEMBER Of MOENKOPI FORMATION•••••••••••••••••••••••••••••••••• 234PRT1 
SEWEHUP Mffitbf:R OF MOE,..KOPI fORMATION •••••••••••••••••••••••••••••••••• 234SWMP 
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LOWER TRIASSIC. 

AGAlHLA SANOSTONE••••••••••••••••••••••••••••••••••~•••••••••••••••••• 237AGTL 
ALI SABA MEMS~R OF MOENKOPI FORMATION ••••••••••••••••••••••••••••••••• 237ALB8 
OINWOOOY fORMATION •• ••. •• • • • •••• •• • • •• •• • •• • • •• • • ••• •'•• • • • ••. • •. •• ••. • 237DNOY 
HARRINGTON fORMAliON•••••••••••••••••••••••••••••••··~•••••••••••••••• 237HRNG 
MAHOGANY FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 237MGNV 
SIN6AD liME~ lONE. MEMBER OF MOENk-OPI fORMATION •••• ••••••\••••••••••••• •• 237SN80 
TIMPOWEAP i'>1f:Mbf:R Of MOENKOPI FORMATION •••••••••••••••••••••••••••••••• 237TMPP 
ThAYNES llMI::STONI:,FORMATION Ott GROUP. ••• ••• ••••• ••• ••••••• •••• ••••. • •• 237TYNS 
VIRGIN LIME: SlONE: MEMBER Of MOEN"'-OPI FORMATION •• • • •• • • ••. e \• • •• • •. • • •• •. 237VRGN 
WOOO:.IDE fORMATION SILTSTONE OR kf:D BEOS •••••••••••••••••••••••••••••• 237WDSO 

PALEOZOIC 

OOVE CREEK FORI'IATlCN OR GROUP••••••••••••••••••••••••••••••••••••••••• 3000VC.K 
PALEOZOIC ERA THEM ••• •• • •• ••• •• ••••• •• •••• •••• ••••••• •••••• •••\••••••••• 300PLZC 

PERMIAN 

AUBREY GROUPCPERMIAN-PENNSYLVANlAN) ••••••••••••••••••••••••••••••••••• 310ABRY 
ARCTURUS LIMESTONE OR FORMATION ••••••••••••••••••••••••••••••••• ~··••• 310ARCR 
BIRO SPRING fOkMAllONCPERMlAN-PENNSYLVA~IAN-MISSISSIPPlAN) •••••••••••• 310BSPG 
LUCONINO ~ANOSTONE OF AUBREY GROUP•••••••••••••••••••••••••••••••••••• 3l0C.C,NN 
CEDAR ME-SA ScANOSTONE: MEMbER Of CUTLER FORMATION ••••••••••••••••••••••• 310CORM 
CAlLVILLE llME.$10NE (PERMIAN-PENNSYLVANIAN-MISSISSIPPIAN) •• • •• • • • •• •. • • 310C.LVL 
CUTLER ~ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 310C.TLR 
01:: C.HELLY SAND~ltl'4E: MEMBER Cf C.UTLER FORMATION •••••••••••••••••••••••• 3100Cll 
OlAMONO CRt:l:.K ~AI\OSTONE: •• ••. • • •. •• • •. •• •. ••. • ••·• • •• •••• •. •. • •• • • •• • • • • 3100MCK 
GERSlt:R fORMATION OK LIMESTONE Ut= PARK. CITY GROUP••••••••••••••••••••• 310GRSR 
HALbAlTO lOtiGUt OR MEMSER Of CUTLER fORMATION ••••••••••••••••••••••••• 310HLGT 
hERMIT SHALE OF AUBREY GROUP. •• •• ~- . •• •••. •••. ••. • •• • • •• •••. •• • • •• • •• •• 310HRMT 
INUlAN CANYON fORMAliON OF PARK. CITY GROUP•••••••••••••••••••••••••••• 310lr.DC 
KAlbAB lli'\E!.lONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 310Kl68 
KIRKMAN LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 310KRKM 
LO~AY fORMATION ••••••••••••••••••••••••••••••• l ....................... 310LORY 
ORGAN ROCK l'UNGUE OR MEH6ER OF CUTLER fORMATICW ••••••••••••••••••••••• 3100GRK 
OQUIRRH GROUP tPERHIAN-PENNSYLVANIAN-MlSSISSIPPIAN) ••••••••••••••••••• 31CKXIRR 
PAKOON liME!l.lONE •••••••••••••• ~··••••••••••••••••••••••••••••••••••••• 310PKON 
PLYMPlON ~ORMATION OF PARK CITY GROUP••••••••••••••••••••••••••••••••• 310PLMP 
PARK CITY FORMATION OR GROUP•••••••••••••••••••••••••••••••••••••••••• 310PRKC 
PERMIAN SYSTEP1 ......................................................... 310PRMN 
PHOSPHORiA fORMATION ••••••••••••••••• ~ •••••••••••••••••••••••••••••••• 310PSPR 
RICO FORHATlON(PERMlAN-UPPER PENNSYLVANIAN) ••••••••••••••••••••••••••• 310RlCO 
RIEPE SPRING Llf'ltE~lONE •••••••••••••••••••••••••••••••••••••••••••••••• 310RPSP 
Rlt.PETOWN SANO~Tlht: .................................................... 310RPTN 
SUPAI FORMAllON OF AUBREY GROUPCPERMlAN-PENNSYlVANIAN) •••••••••••••••• 310SUP1 
TOROWEAP fORMATION Of AU6RE:Y GROUP•••••••••••••••••••••••••••••••••••• 310TRWP 
WEBER QUARTZITE OR SANDSTONE(PERMlAN-PENNSVLVANIAN) ••••••••••••••••••• 310WE8R 
WELLS ~ORMA"fldNtPERMlAN-PENNSYLVANlAN) •••••••••••••••••••••••••••••••• 310WLLS 
WHl TE RUt SANDSTG4f- MEf!lBER OF CUlLER FORMATION ••••••• ••. •• ••••••• •. •. • 310WTRM 

LOWER PERMIAN 

UUEANTOWEAP SANOSTONE••••••••••••••••••••••••••••••••••••••••••••••••• 317QNTP 
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WOt..ftAMPIAN 

ElEPHANT CANYON FORMATION ••••••••••• ~··••••••••••••••••••••••••••••••• 319ElPC 

PENNSYLVANIAN 

l:Lt:PHANT LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 320ELPN 
ELY LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320ELY 
MANNING CANYON SHALE(PENNSYLVANIAN-MISSISSIPPIANJ ••••••••••••••••••••• 320MNGC 
MOLAS FORMATIUNCPENNSYLVANIAN-MISSISSIPPIAN) •••••••••••••••••••••••••• 3ZOMOLS 
PENNSYLVANIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 
TILDEN LIMESTONE LENTIL ••••••••••••••••••••••••••••••••••••••••••••••• 320TLON 
TALISMAN \iUARTZilt: •••••••••••••••••••••••••••••••••••••••••••••••••••• 320TLSM 

UPPER PENNSYLVANIAN 

BINGHAM MINE fORMATION Of OQUIRRH GROUP •• •• •• •• •. •• ••••• •• •. •••• •·> ... •• 3218GMM 
HONAac..ER TRAIL MEMBER Of HERMOSA fORMATION ••••••••••••••••••••••••••••• 321HKTL 
KESSLER CANYON FORMATION Of OQUIRRH GROUP••••••••••••••••••••••••••••• 32lklf(C 

MlUOlE PENNSYLVANIAN 

EROA fORMATION Of OQUIRRH GROUP••••••••••••••••••••••••••••••••••••••• 324EROA 
HOGAN FORMAllON ......................................................... 324HOGN 
HERMOSA FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 324HRMS 
HORGAN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 324MRGN 
PARADOX Mt:HBER OF Ht:RMOSA FORMATION ••••••••••••••••••••••••••••••••••• 324PROX 

LOWER PENNSYLVANIAN 

LAKE POINT LlMtSlONE OF OQUIRRtl GROUP••••••••••••••••••••••••••••••••• 327LKPN 
PINKERTON TRAll LIMESTONE MEMBER OF hERMOSA FORMATION ••••••••••••••••• 327PKRT 
WEST CANYON LIMESTONE Of OQUIRRH GROUP•••••••••••••••••••••••••••••••• 327WSCN 

MISSISSIPPIAN 

BRAZER LIME: STONE UR DOLOMITE •••• •• •• • •••• •• •. •• •• •• •. •• •• •. • • • •. ••·•. • •• 3308RZR 
OESERET liMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3300SRT 
LE:AUVILLE LlMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 330LOVL 
MAOlSON GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 330MDSN 
HlSSISS IPPI AN SYSl.EM ••• •• ••••••• •• •••••••••••••••••••••••• • ••••••••••• 330HSSP 
REOWALL LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 330RDLL 
StANSBURY FORMATIUNtMISSISSIPPIAN-OEVONIANJ ••••••••••••••••••••••••••• 330SS8R 
TOPAC.HE LJ:MESTONEtMlSSISSIPPlAN-DEVONIANJ ••••••••••••••••••••••••••••• 330TPCH 

UPPER MlSSlSSIPPlAN 

CHESlERflELO RANGE: GROUP•••••••••••••••••••••••••••••••••••••••••••••• 331CFUR 
CHAINMAN SttALf:•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 331CMHN 
OOUGtiNul· FOKHA -fiUN. • • • • • • •. • ..... •• •. • • ••••• •. • •• •. ••. •. • • •. • • • • ••• • ••• 3310GN1 
DIAMOND PEAK FURMAliON •••••••••••••••••••••••••••••••••••••••••••••••• 3310MPK 
GREAT BLUE LlME~TONE OR FORMATIONe•••••••••••••••••••••••••••••••••••• 331GRSL 
GRi:tN RAVJNE: FORMATI~•••••••••••••••••••••••••••••••••••••••••••••••• 331GRRV 
HUMbUG fOR.MAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 331HM8G 
OC.nRE MOUNTAIN liHESTONEe••••••••••••••••••••••••••••••••••••••••••••• 3310CRM 
WOODMAN fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 331WOMN 
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LOWER MISSISSIPPIAN 

FITCHVILLE f0Ri"1ATION •••••••••••••••••••••••••••••••••••••••••••••••••• 337FCVL 
bAkOISUN llHESlUNE •••••••••••••••••••••••••••••••••••••••••••••••••••• 337GRUS 
-JUANA LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 337.JOAN 
LOU~EPULE LIMESTONE: OF MADISON GROUP•••••••••••••••••••••••••••••••••• ::S37LOGP 
LE:A THAM FORMA liON •••• • • • • • • ••••• • •. • • • •• • ••• • • •• • •• • • • • • • • • • • ••• • .••• • • 3 37LlHM 
NARROW CANYON LIMESl.ONE (LOWI::R MISSISSIPPIAN-uPPER DEVONIAN) •••• ••• •• •• 337NRCN 
PlLOl SHALE(LUWER MlSSlSSlPPlAN-oPPER DEVONIAN) ••••••••••••••••••••••• 337PlOT 
PINYON PE:AK LlMESTONEfLOWER MISSISSIPPIAN-uPPER DEVONIAr.) ••••••••••••• 337PNPK 

DEVONIAN 

BLUEBELL UOlOMilECDE:'IONIAN-SllURIAN-oRDOVIClAN) ••••••••••••••••••••••• 3408l8l 
DEVONIAN SYSTt:M••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 
KINGS LANYON DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••• 340KGSC 
REO WARRIOK llME:SJONECOEVONIAN-SILURIAN-ORDOVlCIAN) ••••••••••••••••••• 340ROWR 

UPPER DEVONIAN 

ANElH FCRMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341ANTH 
BfiRuNEAu fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 3418RON 
COVE FORT ~UARTZilE ••••••••••••••••••••••••••••••••••••••••••••••••••• 341CVFR 
ENGELMANN FORP1ATIONCUPPER-Ml0DLE DEVONIAN) •••••••••••••••••••••••••••• 341EGLM 
fLHERl fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 341EL8R 
GUlLMETTt FORMAl'ION •••• ••••• •••••••. • ••••••. ••• •• ••••••••••••••••• •••• 341GLMT 
GILSON DOLOf\llE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 34lGlSN 
GOShOOT fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 341GSHT 
HANAUER FORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 341HNUR 
hYRM OOLOMJlE(UPPER-MlODLE OE~ONIAN) •••••••••••••••••••••••••••••••••• 341HVRM 
JEFFERSON LIMESlONE,OOLOMlTE: OR fORMATION ••••••••••••••••••••••••••••• 34l.JFRS 
MOWITZ./\ SHALt••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 341MWTZ 
OuRAY llMESlONE. ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3410URV 
VltlORlA fORMATION ..................................................... 341VC1R 

MIDDLE DEVONIAN 

MUDDY PEAK l .lMESlONE ••• •• • •• •. •. •• •. • • •• • •• •• •••. ••. •• ••• • •• • • • • ••. • •• 344MOPK. 
SEVY UULOMllECLOWt:R DEVONlAN-uPPtR SILURIAN) ••••• ••••••••••••••••••••• 344SEYY 
SIMONSON lJOLOMllE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 344SMNS 

SILURIAN 

t:H::AVER LAKE DOlOMlll: (SILURIAN-uPPER ORDOVICIAN) •. •• • •• •••• ••• •. •• •. • • • 3508VLK 
DEC.AlHUN OOLOfo\llE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3500ClN 
FLURIDE: OOLUMllt•••••••••••••••••••••••••••••••••••••••••••••••••••••• 350FLRO 
JACK VALLEY FORMATION •••••••••••• ; •••••••••••••••••••••••••••••••••••• 350JCKV 
L!ME HOUNTAlN UDLOMITE •••••••••••••••••••••••••••••••••••••••••••••••• 350lKMN 
LONE MOUNTAIN OOLOMllE ................................................. 350lNMN 
SILURIAN SY~TEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

MIOOLl: ~lLU~lAN 

B~LL HILL OCLDMlTf •••••••••••••••••••••••••••••••••••••••••••••••••••• 3548lHl 
HARRISITE DOLOMiTE •••••••••••••••••••••••••••••••••••••••••••••••••••• 354HRST 
LOST SHEEP OULOMITE ••••••••••••••••••••••••••••• ~ ••••• ~ ••••••••••••••• 354LSSP 
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RO&ERlS MOUNTAIN FORMAliON OR LIMESTONE: ••••••••••••••••••••••••••••••• 354RBRM 
Tt1URSOAY OOt..OMl"f E ••• ••. •• •. • ••• • ••. • ••••• •• • • •• •. •••. • •••• • •. •. • • • • ••• 354TRSD 

OROO\IIC.IAN 

CHOKECHERRY OOLOMITE(OROOVICIAN-lJPPER t.AMBRIAN) ••••••••••••••••••••••• 360CKCR 
bRAMPlAN LIMESTONE(OROOVlC.lAN-CAM8RlAN) ••••••••••••••••••••••••••••••• 360GRMP 
HOUSE l.IMES.IONE Uf POGONIP GROUP(ORDOYIC.lAN-tAMBRIAN) • • • • • • • • • • • • • • • • • 360HOUS 
ORDUVIC.IAN SYSlEM •••••••••••••••••••••••••••••••••••••• ••••••••••••••• 3600DVC. 
PUGONIP t;ROUP(OROOVICIAN-C.AMBRIANJ ••••••.•••••••••••••••••••••••••••••• l60PGNP 

UPPER OROO\IlCIAN 

EUREKA QUARl.Zl.fE: •••• •• • •••. •. • • • •• •. • ••. •••. • •• •• •• • • • •• • • • • • • •. •• • •• • 361EURK 
FISH HAVEN OOLOMJ:lE ••••••••••••••••••••••••••••••••••••••••••••••••••• 36lfSHY 

MIDDLE: OROOVIC.lAN 

GARDEN CITY FORMATION OR LIMESTONEIMIOOLE-t.OWER ORDOVICIAN) ••••••••••• 364GROC 
KANOSH SHALE: OF POGONIP GRCUP••••••••••••••••••••••••••••••••••••••••• 364KNSH 
LE:HMAN FOKMATlON Of P0<.70NIP GROUP••••••••••••••••••••••••••••••••••••• 364LHMN 
SNAN PEAK fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 364SNPK 

LOWER ORDOVICIAN 

FILLMORE LIMESTO~E Of POGONIP GROUP••••••••••••••••••••••••••••••••••• 367FLMR 
JUAB llMESlONE Of POGONIP GROUP••••••••••••••••••••••••••••••••••••••• 367JUAB 
OPOHONGA LIHt:STONE •••• ••·•••••••. ••. ••••• •••• •••• •••• •••••• ••• ••••••••. 3670PNG 
WAhWAH LIME:STONE Of POGONJP GROUP•••••••••••••••••••••~••••••••••••••• 3b7WtiWH 

CAMBRIAN 

CAMBRIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CM8R 
MOREHOU~E QUARTL.ITt: ••••••••••••••••••••••••••••••••••••••••••••••••••• 370MRHS 
PINt VALLEY QUARTZITE: ••••••••••••••••••••••••••••••••••••••••••••••••• 370PNVL 

UPPER CA~SRIAN 

AJAX. OULUMilE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371AJAX 
CORSET SPRINb SHALE••••••••••••••••••••••••••••••••••••••••••••••••••• 371CSPG 
OUNUEkBURG SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 3710UBG 
DUGWAY RIDGE:: OULOHITE: ••••••••••••••••••••••••••••••••••••••••••••••••• 371DGRG 
FERA LIMESTONE: •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371FERA 
HICKS fORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371HCKS 
LAMB OOLOMll E l UPPER-IIUODLE C.AMSRIAN) •••• • • • •• •. • •• ,. • •• •. • • • • • • •• • • ••• • 371LAMB 
LOOORE ~ORMATION OR SHALE••••••••••••••••••••••••••••••••••••••••••••• 371LODR 
LYNCH DOLOHITEtUPPER-MlOOLE C.AMBRIAN) ••••••••••••••••••••••••••••••••• 371LYNC 
NOTCH PE:AK Ll~tSTONE: •••••••••••••••••••••••••••••••••••••••••••••••••• 371NC..PK 
NOUNAN l. I ME: STOI\:E (UPPER-MIDDLE CAMbRl ANJ. • • ••• • • • •. • • • • • • • •. • • • ••• • • •. • 3 71NUNN 
OPEX FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3710PEX 
ORR FOkHATlUN ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3710RR 
ST CriARLES LIHESTONE•••••••••••••••••••••••••••••••••••••••••••••••••• 371SCRL 
STRAIGHT (.ANYON FURMATION ••••••••••••••••••••••••••••••••••••••••••••• 371SRGC 

APPENDIX F f-2.79 



MIDDLE C.AMBRIAN 

AB~RCROMSIE FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 
BlACKSMITh OOLOMITE OR LIMESTONE •••••••••••••••••••••••••••••••••••••• 
BLUEBIRD DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bLOCMINGll.lh FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
BRIGHAM QUARlLllE:(MIDOLE CAt-tBRIA.N-UPPER PRECAMBRIAN)•••••••••••··~··•• 
BOWMAN LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COl.t CANYON OOLOMllEa••••••••••••••••••••••••••••••••••••••••••••••••• 
CHISHOLM StiALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OAGMAR DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DOME LlMESlONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FANOANGLI: LlM.t:SlUNE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
Hl::kKIMER LlMESTONte••••••••••••••••••••••••••••••••••••••••••••••••••• 
HARTMANN LIMESTONE •••••••••••••• ~ ••••••••••••••••••••••••••••••••••••• 
HOWELL FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LYNDON LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LANGSTON LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 
MARJUM LIME SlONE •• • ••••• • ·• • •• • •• •• • • • • •• • • • • • • • •. •. • • • • • • • • • • • • •. • •. • • 
MAXFl~LO LlME~TONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 
OPHIR fCRHAllON OR SHALE•••••••••••••••••••••••••••••••••••••••••••••• 
PIOChE SHALlt~IODLE-lOWER CAMBRIAN) ••••••••••••••••••••••••••••••••••• 
SttAOSCALE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
SWASEY fOkKAliUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TINT U.:. ~UAR lll Tf HU ODLE-LOWER C.AMBRI AN). • • • •• • • • • •. •. • •• • •. •. • • •.;. • • •. • 
TRAI~Ek LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TRIPPE LIMESTONE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
l~UTONIC LlMESTONEa•••••••••••••••••••••••••••••••••~••••••••••••••••• 
Ul~ ~IMES~ONE•:•••••••••~··~·~··•••••••••••••••••••••••••••••••••••••• 
WEEK.~ LlME:SlUN: .... tUPPER-MIOOLE CAHbR.lANJ •••••••••••••••••••••••••••••••• 
WH~ELER fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WHlR~WlNO FURMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 
YOUN~ PEA~ OOLD~ITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 

LOWER CAMBRIAN 

374A8H8 
374Bt.KM 
3746LBD 
3748LMG 
3748RGM 
374BWHN 
374C.LCN 
374CSLM 
3740GMR 
37400ME 
374FDGL 
374HRKM 
314HRMN 
374HWLL 
374LNON 
374LNGS 
374MRJM 
374MXFO 
3740PHR 
374POCH 
374SDCL 
374SWSY 
374TNTC 
374TRLR 
374TRPP 
374TTNC 
374UTE 
374WEKS 
374WHLR 
374WRLO 
374YGPK 

~UARlliTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SHALE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

377BSBY 
377CBIN 

MOUNTAiN QUARlZITECLOWER CAMBRIAN-UPPER PRECAMSRIAN)••••••••• 377PPCH 

bUSBY 
CAbiN 
PRCSPf.:C I 

PRECAMBRIAN 

AlBION RANGE bROU~•••••••••••••••••••••••••••••••••••••••••••••••••••• 400ABRG 
AUfS CANYON FORMATION Of ~1-tl:.EPRUCK GROUP•••••••••••••••••••••••••••••• 400ASCN 
BIG COTTDNWOOO FOKHATION •••••••••••••••••••••••••••••••••••••••••••••• 4006GCO 
bALD MUlJNlAlN FO;;(MATION ••••••••••••••••••••••••••••••••••••••••••••••• 400SLDM 
GREEN Cf<EEK C.OMf'LEX ••••••••••••••••••••••••••••••••••••••••••••••••••• 400CRtK 
EK..KER fORMAllUN OF SHEEPROC..K bROUP•••••••••••••••••••••••••••••••••••• 400EKKR 
FARMINGlUN LANYON COMPLEX ••••••••••••••••••••••••••••••••••••••••••••• 400fMGt 
HORSE l..ANYON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 400HRSC 
LITTLE WILLOW St:.RlES··• • ••• •••• • •••••. ••. ••••• ••. ••• •• ••• •••••••••••• •• 400LLWL 
MC COY CREE"'. GROUP •••• • • • ••• •. • • •• ••••••••••• • •. • •• • •. • •• • •. • • •• • • •. ~ • 400MCCK 
MINERAL fUW.tt, llLLITE ••• •••• • •• •. ••• •• ••• • •••• ••• • •• • • •••• • • • • • •••• •• •• 400MLFK 
MUTUAL FORMAl'lUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• .&t-OOHUTL 
PRECAMBRIAN ERAlHEM•••••••••••••••••••••••••••••••••••••~••••••••••••• 400PCMB 
REO LREEK QUARTZllEe••••••••••••••••••••••••••••••••••~••••••••••••••• 400ROtK 

APPENDIX F F-280 



RED PINE SHALE Of U1NTA MOUNTAIN GROUP•••••••••••••••••••••••••••••••• 400RDPN 
SHEEPROtK GROUP OR SERIES••••••••••••••••••••••••••••••••••••••••••••• 400SPCK 
UINTA MOUNTAIN GROUP•••••••••••••••••••••••••••••••••••••••••••••••••• 400UNMN 
WILOHORSE CANYON SERlES••••••••••••••••••••••••••••••••••••••••••••••• 400WLDC 

APPENDIX F F-281 



VERMONT 

CE:NOlOlC 

QUATERNARY 

HOLOCENE 

i10LOCENE AllUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
BEACH OEPUSllS,HARINE ANO NON-MARINE •••••••••••••••••••••••••••••••••• lllBECH 
COLLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllCLVM 
EOa..IAN o~PO!>Ils ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllEOLN 
~lll•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllflll 
MARINE DEPOSl"l·!t·•••••••••••••••••••••••••••••••••••••••••••••••••••••• lllMRIN 
SEDIMENTS, UNOIFFERENllATE:O ••••••••••••••••••••••••••••••••••••••••••• lllSDMN 
SWAMP DEPOSITS ••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••• lllSWMP 

PLE:l~TOCENE: 

DELTA OEPU~ITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112DELT 
ICE-l.ONlAtl DEPOSllSt INCLUDiNG ESKEKS AND KAMES • •• • •• •• •• •• • •. ••. • •. • 112ICCC 
LACUSlRlNE OEf·OslTS •••• •••• •••. •••• • •••• •••• •••• •••• ••• ••• •••••••••• •• ll2LCSR 
MORAlkE DE.PUSJlS,EXCEPT GROUND MOR.AlNE AND DRUMLINS ••••••• •••••••••••• 112MORN 
MARINE OEPOSllS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112MR1N 
OUTWASH ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llZOTSH 
STRATIFIED ~~POSllS, UNDIFffRENTIATEO ••••••••••••••••••••••••••••••••• 112SRFO 
TlLL•••••••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••• ll2TILL 

lE:RTlARY 

SEUIMENl~,UNOlffERENTIATEO •••••••••••••••••••••••••••••••••••••••••••• 120SDMS 

ME:SOlOIC 

CRYSTALLIN~ Rl~KS•••••••••••••••••••••••••••••••••••••••••~••••••••••• 200CRSL 

CRETACEOU!; 

StUIMENlS,LfNOiffE:REt\ll.ATE.O •••••••••••••••••••••••••••••••••••••••••••• 210SDMS 

TRIASSIC. 

IGNEOUS RUCKS,EXTRCSlVE ................................................ 230IGNSE 
lbNE.OUS ROCI\S, INTRUSIVE •• •. • • ••• •• •• • •• ••••• • •. • • • •. • • •••••• • •• •. • •.• • • 2301GNSI 
SI:::OIMENTARY ROC:I<.S ••• ••. •• •• ••••• •• • •• •• • • ••. • ••. • •• • •• ••• ·• • • • •• ••• •• •• 230SDMR 

UPPER TRIASSIC 

EAST BERLIN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 231EBRL 
HOLYOKE BAS All •• • •••• • •• • •• •. • ••• •. • • • • •. •. • • • •• • • • •. • • • •. • .• • •. • • • • • • • 231HL YK 
hAMPDEN BASALl •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231HMPO 
N~W HAV~N FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 231NHVN 
PORTLAND fORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 231PRLO 

APPENOIX F F-£82 • 



PALEOZOIC 

LRYSTALLINE kUtKSrUNOifFERENTIATEO •••••••••••••••••••••••••••••••••••• 300CRSL 
CRYSTALLINE ROCKS,NONCARSONATE •••••••••••••••••••••••••••••••••••••••• 300CRSLN 

PE:NNSYLVANlAN 

CRVST AL. LINE RUC.KS ••••••••••••••• •• •••••.••••••••••••••• •. • • •••••••••• • • 320CRSL 
SEDIMENTARY ROLI\S ••••••••••••••••••••••••••••••••••••••••••••••••••••• 32.0SOMR 

MISSISSIPPIAN 

CRYSTALLINE ROCKS ••••••••••••••••••••••••••••••••••••••••••••••••••••• 330CRSL 
SEDIMENTARY ROLKS••••••••••••••••••••••••••••••••••••••••••••••••••••• 330SOMR 

LlEVONlAN 

CRYSTALLINE ROC.KS.UNOiff-ERENTIATEO •••••••••••••••••••••••••••••••••••• 340CRSL 
CRYSTALLINE ROt:.KSwCAR60NAlE ••••••••••••••••••••••••••••••••••••••••••• 34f.OCRSLN 

SILURIAN 

CRYSTALLINE ROCKS,UNOIFFt:RENT1Alt::D ..................................... 350CRSL 
CRYSTALLINE ~OCKS,CAR80NATE ••••••••••••••••••••••••••••••••••••••••••• 350CRSlt 
CRYSTALLI~E ROt~S,NONCARSONATE •••••••••••••••••••••••••••••••••••••••• 350CRSLN 

ORDOVICIAN 

CRYSTAlLINE ROCKS,UNDIFFEREN'TIATEO ••• ••••••••••• •••••••••• •••••••••••• 360CRSL 
CRYSTAlLINt ROCKSwCARBONATE ••••••••••••••••••••••••••••••••••••••••••• 360C.RSLC 
CRYSTALLINE ROCKS,NONCAR80NATE •••••••••••••••••••••••••••••••••••••••• 360CRSLN 

CAMBRIAN 

CRYSTALLIN~ RUCKS,UNDIFFERENTlATEO •••••••••••••••••••••••••••••••••••• 370CRSL 
(,RYSTALLINE ROC:KS,C.ARbONATE ••••••••••••••••••••••••••••••••••••••••••• 370CRSLC 
CRY~lALLINE ROC.K~wNONCARSONATt •••••• •••• ••• • •••• ••• •••••••••••·••,••·•••• 370CRSLN 

PRECAMBRIAN 

CRYSTALLINE ROCKS,UNOIFFERENTIAJEO •••••••••••••••••••••••••••••••••••• 400CRSL 
CRYSTALLlhE ROCKS,CAR60NATE ••••••••••••••••••••••••••••••••••••••••••• 400CRSLC 
CRYSTALLINE ROCKS,NONCARBONATE •••••••••••••••••••••••••••••••••••••••• 400CRSLN 

APPENDIX F F-283 



VIRGINIA 

UNKNOWN 

AMPttlBULITE ANIJ A"PtiiBOllTE RICH FOLlAlS •••••••••••••••••••••••••••••• OOOAARF 
(.OLUMSIA GRANllE ..... ••••••••••••••• -•• ••••••• • ••••••• •••••••••••••••• •• OOOCLMB 
E" E RONA L lM ES ·t-ONE: ••• •. • • ••••• • • • • • • • • • • • • • • • • • • • • • • • ••• • • • • • • • • • • .••• • • 0 OOEV RN 
GRA.NllE AND HORNBLENO bNEISS•••••••••••••••••••••••••••••••••••••••••• OOOGHbG 
•GRANITE GNEISs •••••• •• ••• •• •••••••••• •••••••• ••••••••••••••••••••••• •• OOOGRGS 
GRANlTE••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOGRNl 
bREENSTONE VOL£ANICS •••••••••••••••••••••••••••••••••••••••••••••••••• OOOGVCC 
HORN6LENO GABbkU ANO GNE:lSS TALC•••••••••••••••••••••••••••••••••••••• OOOHGGT 
INfkUSlVE ROCI\S••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOIRSV 
llMESTONE AND MARBLE•••••••••••••••••••••••••••••••••••••••••••••••••• OOOLMMB 
METAMORPHOSED SEOlMf::NlARY ROCKS••••••••••••••••••••••••••••••••••••••• OOOHMPS 
Mt:lAMORPHOSEO VOLCANIC ANO SEDIMENTARY ROCKS•••••••••••••••••••••••••• OOOMPVS 
UUARlZ UIORJ"f"E •••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOQRZO 

CENOZOIC 

t..ENOZOIC ERAlHtH •••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATERNARY 

UOATERNARV ~YSTEM. •. •• •••• •. •. •. •• •• •. • •. •• • ••••• • • •• •. • •• • • ••• • ••• , •• • 11 OQRNR 

HOLOCENE 

OISMAL ShAMf' PEAT ••• •• • •• •••• • •• •• •• • ••• • •• •• •• •• •• •••• •. • •• • ••• • •• • • • lllDMM,P 
HOLOCENE SERlt:S •••••••• •• •• • •••• •• • • •. •• •• -•• • •• •••• •. • • •. • •••••• • ••• • • lllHLC.N 

Pltl!>TOC.ENE 

bli\CONS CA!)l' lE FORMATION •• • • ••• • • ••. •. ••. • •• •• •• •• ••. • •••. • •• •• ••• • •• • • 1128CCL 
tOLUMtiiA bROUP •••••• ••. •• ••. •• •• •• • •• ••• •••. • ••• • ••. •••• •• •••• ••• ••• •• 112-CLMB 
bk.EAl bttiDGE fUKMAllON •••••••••••••••••••••••••••••••••••••••••••••••• 112GBOG 
KEMPSVILLE ~ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• ll2KPVL 
LONDONBRlOGf.: FORMATION. •••• • ••• • ••• •••••••• •• •••••••• •••••••• ••••••••• 112LDBG 
MOORINGS UNl T ••• •• ••••• •• •• • •••• •• • • • •••. •••. •• •• ••-• • •. • • •. •. • •••••••• ll2HORG 
NOKFOLK FOK.MAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2NFLK 
PL~lSTOt~NE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••• ll2PLSC 
SANOBRIDGE ~ORMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••• ll2SDBG 
SEDLEY fORMATIUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112SOLY 
WlNlJSOK f -ORMAllUN ••• •• • •• • •• ••. • ••. • • ••. • ••• • •••. ••• • ••• •• •••• •••• •• •• ll2WOSR 

TER'TIAk Y 

TERllARY SYSTEM••••••••••••••••••~•••••••••••••••••••••••••••••••••••• 120TRTR 

PLlUC.E:NE: 

PlJOCENE-HIOCEhE SERIES••••••••••••••••••••••••••••••••••••••••••••••• 121PCMC 
PLIOCENE ~ERlfS.•••••••••••••••••••••••••••••••••••••••••••••••••••••• 121PLCN 
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HIOC~NE 

CALVERT FORM.AliON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 122CLVR 
CHOPTANK FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 122CPNK 
CHESAPEAKE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2CSPK 
MIOCENE SERlES•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MOCN 
Sl MARYS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 122SMRS 
YORKTOWN fORMATION •• ••. ••. • ••• •. •• •••• •. • • '• •. • •••• •. • • • •. • • •• • •. •. • • • • 122YRKN 

OLIGOCENE 

OLIGOClNE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••• 1230LGC 

EOCENE 

CHlCK.AHOMlNY fORMAliON •••••••••••••••••••••••••••••••••••••••••••••••• 124CCKM 
EOCENE-PALEOCENE SERlE.s ••••••••••••••••••••••••••••••••••••••••••••••• l24ECPC 
EOCENE SERI~S•••••••••••••••••••••••••••••••••••••••••••••••••••••••~• 124EOCN 
MARLBORO ClAY••••••••••••••••••••••••••••••••••••••••••••••••••••••••• l24MRL8 
NANJEMOY FURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 124NNJH 
PAMUNKEY GROUP••••••••••••••••••••~••••••••••••••••••••••••••••••••••• 124PMNK 

PALEOCENE 

AQUlA FORMATION~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 125AQUI 
MATTAPONI fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 125MTPN 
~ALEOCENE SERltS••••••••••••••••••••~•••••~••••••••••~••~••••••••••••• l25PlCN 

HtSOZOIC 

MESOZOIC ERA.THEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSlt 

CRETACEOUS 

CRETACEOUS ' SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRCS 

UPPER CRETACEOUS 

UPPER CRETACEOUS SERIES••••••••••••••••••••••••••••••••••••••••••••••• 2lltRCSU 

LOWE:R CRETA C.EOUS 

LOWER CRETACEOUS SERIES••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 
PATAPSCO FORMAllOh •••••••••••••••••••••••••••••••••••••••••••••••• ~ ••• 217PPSC 
POTOMAC. GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217PTHC 
PATUXENT FORMATION ••••••••••••••••••••••••••••••••••••••••••••• ~ •••••• 2l7PTXN 

JURASSIC 

JURASSIC SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220JRSC 

TRIASSIC 

CEDAR FOREST FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 230CORF 
ORY FORK fORMATIONe••••••••••••••••••••••••••••••••••••••••••••••••••• 2300RFK 
IGNEOUS ROCkS••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230IGNS 
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LEAKSVILL~ FORMATIO~ •••••••••••••••••••••••••••••••••••••••••••••••••• 230LKVL 
TRIASSIC SYSlf:M ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 23.0TRSC 

UPPER TRIASSIC 

BALLS BLUFF FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 2318L8F 
bULL RUN FORMA llON •• • • •. •. •. • • • • •• •. • • • •. •• • •. • • • • • • • •. •·. • • • • • • •. • • • • • 231B:LRN 
MANASSAS FO-RMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 231MNSS 
NEWARK GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231NWRK 
OTTER~Al~ SANDSlONE •••••••••••••••••••••••••• ~ •••••••••••••••••••••••• 2310ROL 
UPPER TRIASSl~ SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 231TRSCU 
~INTA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231VINT 

PALEOZOIC 

ARCH MARBLE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300ARCH 
BIG VALLEY tCRMATION ................................................... 300BGVL 
COCKEYSVillE MARBlE••••••••••••••••••••••••••••••••••••••••••••••••••• 300CC.KV 
CANOLER fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 300COLR 
CHOPAWAHS lC. FURHA.TiON. •. • •. • •••• ••. • • • • •• •. • • • • • • ••. •. •• • • • • • • • • • • •••• 300CPMC. 
EYlNGlUN (:..ROUP •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300EVNG 
JOShUA $Chi~ 1 •• • •. • • •• • • ....... •. ••. • ••• •. •. • • • • • •. • • • ... • • • • • • •. • • • •·. • • 30.0JSttU 
MOUNT ATt10S f0Rf4ATION .................................................. 300MNAS 
P·ELlER SCHIST ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLIR 
PALEOl.OIC E.RAThEM ••• ~.•••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 
PETERS8.URb GRANlTE•••••••••••••••••••••••••••••••••••••••••••••••••••• 300PRBG 
PALEOZOlC-PkECAMSRIAN ERATHEMS•••••••••••••••••••••••••••••••••••••••• 300PZP8 
STONEY GAP SANOSlONE MEMBER Of HINTON FORMA.TlON •• •• ••. •• • • •• • •• •••• • • • 300SNGP 
SLIPPERY CRt.:EK. GRf:ENSTONE••••••••••••••••••••••••••••••••~•••••••••••• 300SPt.K 
WISSAHlC.KON ~CHIST •••••••••••••••••••••••••••••••••••••••••••••••••••• 300WS.CK 

f'LRHlAN 

PERMIAN SYSl'tM • • •• •. ••. •• ••• •• • • •• •• •. ••. •• •• •• •. •• •. • • • • • • • • • • • • • • • •• 310PR* 

PE~N~YLVANJAN 

Pf:NNSYLVANIAN !>VSTEM ................................................... 320PSlV 

HlOOt.E Pl::NN!)YL~ANIAN 

GL.AOEVll.l.E ~ANUS TONE ANU NORTON fORMATION •• • • •• • • ••. •• •. • • • • • •. • •• • • • • 324GOVN 
GLAO.fV I llE SANDSTONE •• • • • •• • •. • • •• • •• • • •• •• • • • •. • •• • • • • • • ·• • •. • • • •• •. • • 324GLDV 
hARl.AN GROtJ.P • ••• • • •• • •• • • • • • •. • • •. • • • •. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 324HRlN 
NOR.l'UN FOkfilAllL

1
N ••• ••• •••••••••• ••• •• ••••••·•• •• • ••• ••••••• •••••••••••• 321tNRT-N 

Pf:Tt:t<.SBURG ~ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 324PR8G 
MlUOLE P·ENN!>YLVANIAN SER!~S. •••. •• •. •. ••. •••. ••• •••• •• •••• •• • • ••• • •• •• 324PSLYM 
WISE :fORMA liON •• ••. • ••. • ••• • ••••.• • • • • ••• • •• • • •• • • • ._. • •••• • • • • • • •. • • • ·• • 324Wl SE 

LOWER ·PENNS Yl.V.ANlAN 

LS:::E FORMAT1!1N ................................................ ~·•••••••• 327LEE 
LO~Ef( PtNNSYt.VANIAN !)ERIES •• •• •. •• • ... •• • •••• • •• ·• • •• • • •• • •••• ... • • • •• • • • 327.PSLVL 
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MISSISSIPPIAN 

COVE CREEK LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 330tVCK 
GRAINGER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 330GRGR 
MA~CRADY SHALE••••••••••••••••••••••••••••••••••••••••~••••••••••••••• 330MCCO 
MAC CRADY Al'tD PRICE FORMATION ••••••••••••••••••••••••••••••••••••••••• 330MCCP 
MISSISSIPPIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 330MSSP 
NEWMAN liHESTONt:: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 330NWMN 
PRICE FORHATIOM ••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••• 330PR1C. 

UPPER MISSI~SIPPIAN 

BLUEFIELD FORMATION AND GREENBRIER LIMESTONE. •••. ••••. •• •• •• ••. •• • • • •• 3318FG6 
BLUEfiELO FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 33lBLfD 
Sl.UESTUNf: AND PRI~STON FORMAliONS ••••••••••••••••••••••••••••••••••••• 331BLPR 
BLUESTONE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 3318LSN 
fiDO SANDSTONE •••••• ••• •••••. ••• •••. • ••• •••• • ••·•. •••• • •••••. •. •••. • • •• 331FIOO 
GR~ENBRlER LlMESTONE•••••••••••••••••••••••••••••••••••••••••••••••••• 331GRBR 
HINTON fORMAl'ION ••• • ••. •• ••• •• •• •• ••••••• •• •• ••. • •• • • • •• •• ••. • •••••• •• 331HMTN 
LITTLE VAl.l.f:Y LIMESTONE •••••••• •••••• ••• ••••••••• ••• •••••••••••••••• •• 33lllVL 
MISSISSIPPIAN• UPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 331MSSPU 
PENNINbTON GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 331PMNG 
PRINSlON FORMAl'ION. • ••. ••. • • •• •. •• •• •. •• • •• •. •• • • •••. ••• ••. •. •• ••• •• •. 331PRNS 

LOWER MIS~ISSIPPIAN 

MISSISSIPPIAN-DEVONIAN SYSTE,.1 •• ••• ••• •••. •• •• •• •• •• ••. •• • •••••• • •••• •• 337MPOV 
MISSISSIPPIAN, LOWf:R•••••••••••••••••••••••••••••••••.,•••••••••••••••• 337MSSPL 
POC.ONO F0Rf1Al'IGN •••• •• • •• ••• •• •• •• •. • •••. •• • • •• • • •• • • ••• •• • • • • • •• • •• •• 337POCN 

OEVilNIAN 

DEVONIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 
HUNTERVllLE ChERT••••••••••••••••••••••••••••••••••••••••••••••••••••• 340HRVL 

UPPER DEVONIAN 

BRALLIER FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 3418RLR 
CHEMUNG fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 341CMNG 
OEVONlANt UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3410VNNU 
GENE!)EE FOKMATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 341GENS 
hAMPSHiRE fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 341HMPR 
MillbORO SHAL.E •• ••• • •• •. • • ••• •. • •• • • • • •• • •• •. •• • • •• • ••. • •• •. • • •. •• • • • • 341ML BR 

MIOOLE DEVO"IAN 

MIODLE-LOWER OEVONIAN SERIES •••••••••••••••••••••••••••••••••••••••••• 3440VNML 
DEVONIAN, MID-OLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3440VNNM 
hAMILTON fOKHAllON ..................................................... 344HMLN 
MARCELLUS SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 344MRCL 
NEEOMORE ShALE.. • • •.••• • • • • •. • •• •. ••. • • • • •• •• •. ••• •. • •• • •. • •. • •• • • • • • ••• 344NOMR 
ONONDAGA LIMESTONE: •••••••••••••••••••••••••••••••••••••••••••••••••••• 34ltONDG 

LOWER DEVONIAN 

BECRAFT LIHESlUNEa•••••••••••••••••••••••••••••••••••••••••••••••••••• 347BCRF 
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COEYMANS LIMESTONE.·. ••. •• •• • •• •. ••. •. •• •• •• • • •• • • •• • •• •• • • •• • ••. •••• •• 347CMNS 
OEVONlANt lOWER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3470VNNL 
OE~ONIAN-SlLURIAN SYSTEMS••••••••••••••••••••••••••••••••••••••••••••• 347D~Sl 
HELDERBERG GROU~•••••••••••••••••••••••••••••••••••••••••••••••••••••• 347HOBG 
KEYSER LIHESTO~E •••••••••••••••••••••••••••••••••••••••••••••••••••••• 347KYSR 
LICKING CREEK LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••• 347LKCK 
NEW SCUllANO LlMESl'ONE •• • ••••• • •• • ••••• • · •••••• • •• • • ••••• •. • ••••• •. •. • • 34 7NSCO 
RIDGLEY SANDSTONE. ••••••••••••••••••••••••••••••••••••••••••••••••••••• 347RDGL 

SILURIAN 

Sl LURIAN S'Y ST E.M ••••• •• •••••••• • •••••••••••••••••••••• • •••••• •. • • • • • • • • 350Sl RN 
SILURIAN-DROOVJCIAN SYSTEMS••••••••••••••••••••••••••••••••••••••••••• 350SO\IC 

UPPER SILURIAN 

SILURIAN, UPPE:R••••••••••••••••••••••••••••••••••••••••••••••••••••••• 351SLRNU 
TONOLOWAY LIMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 351TNLY 
WILLS CREEK fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 351WLCK 

CAYUGAN 

BlOOMSbURG fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 3528MBG 
CAYU&A GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••~••••• 352CYUG 
hANCOC.t\ DOLOMll't: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 352HCCK 

MIODLE Slll!tUAN 

CLINCH SANOSTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 354CLNC 
(..LlNlON FORKAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 354CLNN 
CLINTON ANO 1 U~t..ARURA fORMAl ION~ ••• • •• • • •. •. • •. • • • • • • • • • • • • • • • • • • • • • • • 3-~4C.L TC 
MC t<.ENllf: fORMAllON •••••• · ••••••••••••••••••••••••••••••••••••••••••••• 354MCKZ 
MASSANUTlEN SANDSlONE ••••••••••••••••••••••••••••••••••••••••••••••••• 354MSNN 
~lLURlAN, MIUOLE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 354SLRNM 

LOWER SILURIAN 

SilURIAN, LUWER.•••••••••••••••••••••••••••••••••••••••••••••••••••••• 357SLRNL 
TuSCARORA SANOSTONE:. ••. ••. •. • •• • •••. • •••. •• • • ••. • •• • • ••• •. • • • • • • • •. • • • 357T'CRR 

OkOUVIClAN 

UROOVIClAN SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 36000VC 

UPPEK OROOV IClAN 

ARVONIA FOkMAllCN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 361ARVN 
JUNIATA fORMAllON •••••••••••••••••••••••• ~··•••••••••••••••••••••••••• 36l~UN1 
MARTINSBURG SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 361MR8G 
OROUVICIAN, UPP~R••••••••••••••••••••••••••••••••••••••••••••••••••••• 3610DVCU 
UPt'ER-MlDDlf Ok.OOVlCIAN SEklES •••••••••••••••••••••••••••••••••••••••• 36100\IUM 
OS.WEb-0 SANOSl'ONt:: ••• • ••. •• ••••••• •• •• •. • •• ••. • •• •. ••. • ••. • • • • • • • ••• • • •• 3610SWG 
QUANTICO SLATE••••••••••••••••••••••••••••••••••••••••••••••~••••••••• 361QN1C 
St:<.lUATCHlE. fORHAllUN •••••••••••••••••••••••••••••••••••••••••••••••••• 361SQTC 
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HIDOLE ORDO~ICI~N 

BlACkFORD FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 3648CKF 
&ENBOLl LIMeSTONE •••••••••••••••••••••••••••••••••••••••• .-•••••••••••• 3648M8l 
BEN ttUR LlKt:~ l 'ONE ••• ••. •• • • • • • • • •• • • • • •. • ••. • • • •. • • •. •·• • • • • •. • • • • • • • • • 3648NHR 
bCNEN LIMEStONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 36480WN 
C.OLllERSTOWN LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 364-CLRS 
DOT LIHESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 36400T 
EDINBURG FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 364EOBG 
EFFNA LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364EFFN 
t:GGLESI'ON fOkMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 364EGLS 
ELNAY LIMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364ELWY 
FIVE OAK LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 364FVOK 
GRATTON liMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 364GRTN 
ttURRICANE BRIDGE LIMESTONE •••••••••••••••••••••••••••••••••••••••••••• 364Ht8G 
HARDY CREEK LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 364HOCK 
LINC.OLNSHlk.t FUtlHAllON •••••••••••••••••••••••••••••••••••••••••••••••• 364LClR 
lURlC.H fORAAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 364LR.CH 
HC GLONE fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 364MtGl 
MOCCASIN fUk.MATlll'j •••••••••••••••••••••••••••••••••••••••••••••••••••• 364MCSN 
MARTIN CREEK LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 364MRCK 
NEL~ MARKEl LIMES lONE •• • • • ••• •• • • • •• • • ••••• • • • •• •. ••• •. •• • • •• • • • • • • • • •. 364NMRK 
ORLJOV'lC.lAN, MIOOLE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3640DVCH 
ORA..'NUA fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 3640RND 
POTEET fORMATlCN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 364POTT 
'ROB C.AMP LlMES\-:-GNE •. •• • •• • •. •• •• · •• •. • •••. ••. • •• • • •• • • ••. • • • • • • • • •• • • • • 364R8CP 
ROCKOELL LlMESlONEe•••••••••••••••••••••••••••••••••••••~••••••••••••• 364RCKD 
RVE (J)VE FORMATION ••••••••••••••••••••••••••••••••••••• ~ •••••••••••••• 364RYCV 
lRt;~T,ON llMf::STONE ••• •• ••••••• • •• •• ••• •• •• •• •• •• •••••• •• ••••••••••••• •. 364TRNN 
WOODWAY LIME:SIONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 364WDWY 
~HlSTLEtREEK LIHE~TONE •••••••••••••••••••••••••••••••••••••••••••••••• 364WltK 
WARDEll LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 364WROL 
WillEN LIME~TOI'ft: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 364WTTN 

LOWE:R O.ROOVIClAN 

BEtK.MANTOWN AhO CHEPUlTEPEC FORMATIONS •••••••••••••••••••••••••••••••• 3b7BKCP 
BEEKMANTOWN GRUUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 3678KMN 
BELLEFONTE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 3676LfN 
C.HEPULlEPE£ OOLUMITE •••••••••••••••••••••••••••••••••••••••••••••••••• 367CPPC 
KNOX DOLOMITE .......................................................... 367KNOX 
MASC.OT,KINGSPORT ANO LUMGVIEW FORMATIONS •••••••••••••••••••••••••••••• 367MKLV 
NlllANY fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 367NllN 
OROOVlCIAN, LOKER••••••••••••••••••••••••••••••••••••••••••••••••••••• 3o70DVCL 
ORDOVICIAN-C.AHBRlAN SYSlEHS••••••••••••••••••••••••••••••••••••••••••• 3670VCB 

CAMBRIAN 

CAMBRIAN SYSTEh••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 
COANSAUGA GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CNSG 

UPPER CAMBRIAN 

UPPER CAMBRlAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 371CBBRU 
CONOCOChf:AGOE: FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 371CCCG 
ONOCOCHEAGUE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••• 371CCCGC 
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CAMBRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CM8RU 
CONASAUGA GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CNSG 
(.iJPPE:R RIDGE: DOLOMIT.E••••••••••••••••••••••••••••••••••••••••••••••••• 37ltPRG 
ElBROOK fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 371ELBK 
MAYNAROVlllE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 371MDVL 
NOLlC.HUCKY ShALE: ••. • ••. •• ••• •• • • •• • • • • • • • •• • • •• • • •• • • ••• • • •. • • •• • ·• • • •• 371NCCK 

MIOOLE CAMBRIAN 

CAMBRIAN, MIDDLE. •• •••• • •• ••• •• •. ••. •. •• •• ••. • • •. • • • • • ••. •• •• • • • • • • • • • • 374CMBRM 
hONAKER OOlOMIT£: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 37~NKR 
M/4.RVV1LLE LlfiiESTUME ••••••••••••••••••••••••••••••••••••••••••••••••••• 374MRVL 
PUMPKIN VALLEY SHALE•••••••••••••••••••••••••••••••••••••••••••••••••• 374PPKV 
ROGERSVIlLE SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 374RGVL 
RUTLEDGE: LlML:STUNt: •••••••••••••••••••••••••••••••••••••••••••••••••••• 374RLDG 

LOWE:R CAMBRIAN 

tHllHOWEE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377CHLH 
LOWER C.A.MBRIAN SERltS••••••••••••••••••••••••••••••••••••••••••••••••• 377CMBRL 
ERWIN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377ER~N 
fRE:O~RlCK LIM~STUNE ••••••••••••••••••••••••••••••••••••••••••••••••••• 377fDCK 
HAMPTON ShALE OR FORMAliON •••••••••••••••••••••••••••••••••••••••••••• 371H"PN 
LOUDOUN FOR~AllCN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 377LUDN 
ROME FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377ROHE 
SttAUY fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377SHOY 
liNltUI FURMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 377UNCO 
ktVtRTON FOKMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 377WVRN 

PRtCAMBRIAN 

ALUM Pt11Lll1E •• ••• •• ••• •••• ••-••. •• •• • ••• •••• ••• •• ••• •••• ••••••••• ••••• 400ALUM 
BEAVERD~M C~EEk AU~EN GNEISS•••••••••••••••••••••••••••••••••••••••••• 4008VCK 
CHARLOTTESVlllE FORMATION ••••••••••••••••••••••••••••••••••••••••••••• 400ClVl 
C.OME:RS bRANllt: GNEISS••••••••••••••••••••••••••••••••••••••••••••••••• 400CMRS 
CARSONVILLE bRANlTE••••••••••••••••••••••••••••••••••••••••••••••••••• 400CRVl 
CATOC.TlN fURMAilON •••••••••••••••••••••••••••••••••••••••••••••••••••• 400C.TCN 
CA "ITRON · CNE ISS ••• ••• ••. •• • •• • •. • ••• • • ••• • •••. • • •• ••. • ••• •• •• • • •. ••. • •• 400C1R~ 
GRANITE GNElSS~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400GRGS 
bKAVSON GRANOOIURllE GNElSS••••••••••••••••••••••••••••••••••••••••••• 400GRSN 
LYNCHBURG fOKMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 400lt8G 
LEATtifRWOOU GRANllE••••••••••••••••••••••••••••••••••••••••••••••••••• 400l1RO 
LOVINGSTON FOKMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 400LVGS 
MELROSE GRA~llE •••••••••••••••••••••••••••••••••••••••••• ~.••••••••••• 400MLRS 
MECHUMS RIVER FURMATIUN •••••••••••.••• , ••••••••••••••••••••••••••••••••• 400MMRV 
MONtlA GUtl~S••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400MONT 
MOUNl ROGER~ VOLCANIC GROUP. •• • •••.• • • •. • • •• • • •• • • •• • • • •• • •. • • • • • • • •• • • 400MRGR 
MAKSHALL fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 400MRHL 
Ot..O RAG fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 4000DRG 
PRECAMbRlA~ tRAlHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 
PEULAR FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 400PDLR 
ROiSERTSON t-tiVtK fOkMAliON ••••••••••••••••••••••••••••••••••••••••••••• 400RBRV 
ROCKfiSH tCNGLOM~RAlE ••••••••••••••••••••••••••••••••••••••••••••••••• 400RCKF 
Rl:UOAK GRAN lli ••••• • ••••••• • •• •. ••· •. • ••• • •• • • ••• • • • • • •• ••. •. •. •. • • ••• • 400RDOK 
ROSELAND ANORl~OSlTL: •••••••••••••••••••••••••••••••••••••••••••••••••• ~OORSLD 
SAUULE GNEISS••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SODL 

APPtNOlX F F-·~90 



~WIFT RUN FORMA'IION •••••••••••••••••• ••• ••••••••• ••••••••••••••••••••• 4-00SFRN 
SHOAL GNEISS•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SriOL 
~HELTON GRANlTI: bNEISS•••••••••••••••••••••••••••••••••••••••••••••••• 400SLTN 
STRIPED ROCK GRANITE •• •••••••••••••••••••••••••••••••••••••••••••••••• 400SPRK 
\IIRGINIA SlUERIOG.E C.tlMPLEX•••••••••••••••••••••••••••••••••••••••••••• 400VG8G 
VIRGILINA GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400VRGL 
WILLIS PHYLLITE: ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400WLLS 

APPENDIX F F-291 



WASHINGTON 

UNKNOWN 

HAWKINS fORHAliON ••• ••••••••••• ••••.•• ••••••••••• •••••••••••••••••-••• •• OOOHKNS 
LEECHER METAMORPHIC-S •••••••••••••••••••••••••••••••••••••••••••••••••• OOOLCHR 
MOUNT STUAKT GR.ANOOlORITE ••••••••••••••••••••••••••••••••••••••••••••• OOOMNSR 
METHOW GNE:l~S••••••••••••••••••••••••••••••••••••~•••••••••••••••••••• OOOHTt1W 
NEWAUKUM SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOONWKH 
O~CAS 6ROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• OOOORCS 
PESHASllN FORMA liON •.•••• • • • •• • • • •• • ••• •·•. •• • • •• •. ••• • •• • •• • • • • • • •. •. •• OOOPSSN 
SHEEP CREEK CONGLOMERATE •••••••••••••••••••••••••••••••••••••••••••••• OOOSPtK 
TURTLEBACK COMPLEX•••••••••••••••••••••••••••••••••••••••••••••••••••• OOOTLBK 

CENOZOIC. 

tiRAV EL OF WAllA WAL LA,.OLOER • •• • • •• •• • •• •• •• •• •. • • •• • • • • • • • • • •• •. • •. • • • lOOGVWWO 

QUATERNARY 

"tUATERNARY ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••• llOALVM 
tiASALT••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~••• llOBSLT 
COLLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOtlVM 
OOGS HEAD ANDESITES ••••••••••••••••••••••••••••••••••••••••••••••••••• llOOGHO 
DRUMHELLER ~lLlS•••••••••••••••••••••••••••••••••••••••••••••••••••••• llODRML 
DUNE SAND •• ••••••••• ••·• ••••••••• •••• ••••• •••• ••••••••••• •• ••••• ••••••• llODUNE 
GLACIER P~AK VOLCANICS •••••••••••••••••••••••••••••••••••••••••••••••• llOGCPK 
GOAT ROCK PYROClA~TIC. DEPOSITS ••••••••••••••••••••••••••• ~··•~•••••••• llOGRCK 
MOUNT BAKER LA'/A•••••••••••••••••••••••••••••••••••••••••••••••••••••• llOMBKR 
MOUNl KAlNll~ LAVAS••••••••••••••••••••••••••••••••••••••••••••••••••• llOMNRR 
MOUNT !>1 HELENS LAVAS••••••••••••••••••••••••••••••••••••••••••••••••• llOMSHS 

hOLOCENE 

HOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllAlVM 
CDLWOOO FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllCLWO 
OUNt SANO••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllOUNE 
ELtCTRUN HU~FLOW •••••••••••••••••••••••••••••••••••••••••••••••••••••• lllELCR 
OSCEOLA MUOfLUW ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllOSCL 

PLtlSTOCENE 

AD~IRALTY ~RIFT OR CLAY••••••••••••••••••••••••••••••••••••••••••••••• 112ADML 
ALLUVIUM •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112ALVM 
ARLINblON GRAVE'-. HfMtlEK OF VASHON DRIFT ••••••••••••••••••••••••••••••• 112ARLG 
bORING LAVA •• • •• • • • • •. • •• • • • •• • • ••.• •. • • • • • •. • •. • • • • • • •. • • • • •. • • ••• • • • • ll2BRNG 
COLVOS SANU••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112CLVS 
CARSON LAVA••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2CRSN 
COWICHE: GRAVEL••••••••••••~••••••••••••••••••••••••••••••••••••••••••• 112CW(.H 
ESPt:RANCt: SAND MEMbER 0.-: VASHON ORlfl ••••••••••••••••••••••••••••••••• 112EPRC 
l:VANS l.REEK DRIFT OF FkASE:R GLAClATION ••••••• ~ •••••••••••••••••••••••• ll2EVCK 
E:VtRSON lNltRSTADf. l.JF FRASER GLAtlAliOO ••••••••••••••••••••••••••••••• ll2EVRS 
FLUVIOLACO~lRluE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••• 112FLVC 
bAL~ SANU•••••••••••••••••••••••••••••••••••~•••••••••~••••••••••••••• 112GALE 
\7LACIO-FlPV IA.I!Lf:. • • •• • •• •• • •• • • ••. •. ••• •••. • •• • • ••. • ••• • •. •• • • • •. •• •• ll2GLCV 
~llSAP fOk.MAllOt'i •••••••••••••••••••••••••••••••••••••••••••••••••••••• 112KTSP 

APPENDIX F f-292 



LACUSTRINE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••• 
LOGAN HILl FORMATION .................................................. . 
LILY CREEK fORMATION ••••••••••••••• •••••••••••••••••••••••••••••••••• 
LAWTON CLAY MEM6Ek 0~ VASHON DRIFT. •••••••••••••••••••••••••••••••••• 
MIDLAND SANO••••••••••••••••••••••• 
MOUNT RAINIE:k VOLCANICS •••••••••••• 
MARINE OEPOSITS •••••••••••••••••••• 
MARYSVILLE !)ANU HEMBEK OF VASHON OK 
NE~PE:LEM Sl L.T • ••••• • •• •• • ••• • ••• •• • 
OKANOGAN TILL•••••••••••••••••••••• 
ORTING ORIFT OR ~LACIATION ••••••••• 
PILC.HlJCK tLAY MEMBER OF VASHON DRIF 
PUYALLUP FORMAllON OR INTt:RGLAClATI 
PALOUSE FORMATION •••••••••••••••••• 
QUEElS BED~•••••••••••••••••••••••• 
RlNGOLU FORMATION •••••••••••••••••• 
SCABLAND flOOD DEPOSITS •••••••••••• 
S~OKOMISH GkAVEL••••••••••••••••••• 
STEILACOOM GRAVEL•••••••••••••••••• 
SllLLAGUAMI~H SAND MEMBER OF VASHON 
SALMON SPRINGS DRIFT ••••••••••••••• 
STUCK DRIFT•••••••••••••••••••••••• 
SAtSOP FOkMATlUN~ •••••••••••••••••• 
~UHAS DRIFT Of FRASeR GLACIATION ••• 
TOUCHET BEDS••••••••••••••••••••••• 
TlfLIS MEMBfR Uf WAHLUKE fORMATION • 
TAHOLAH fORtw.A 'I ION. •. • ••• •. •. • ••• •• • 
Tlll••••••••••••••••••••••••••••••• 
TRUOT HILL LAVA FLOWS•••••••••••••• 
l~RRACE OEPU~ITS ••••••••••••••••••• 
ti~lON ANDESITE •••••••••••••••••••• 
VASHON DRifl OF FRASER GLACIATION •• 
WINGATE HILl ORlfl ••••••••••••••••• 
~AHLUKE .fORMATION •••• •. • •. • • • • • • •• • 
WILLAPA CLAYS•••••••••••••••••••••• 

TERTIARY 

CAMA~ BASALT••••••••••••••••••••••• 
CATHE:ORAL GRANlTE•••••••••••••••••• 
CLOUDY PASS DlORlTE •••••••••••••••• 
KRUGER ALKALINE SYENITEs ••••••••••• 
PHALEN LAKt VOLCANICS.~•••••••••••• 
PAlMER VOLCANICS ••••••••••••••••••• 
ROSSLAND GROUP••••••••••••••••••••• 
SULEDUCK fORMATION ••••••••••••••••• 
SHEPPARD GRA~ITE••••••••••••••••••• 
TIGER FORMATION •••••••••••••••••••• 
TWIN Sl!)lf:RS DUNITE •••••••••••••••• 
UNDERWOOD LAVA••••••••••••••••••••• 

PLIOC.ENE 

BE:Vt:P.LY MEMBER OF ElLENSBURG FORMAT 
tOLUMBl A RIVER GROUP OR SASALT • • •• • 
ELLENSBURG fORHATION ••••••••••••••• 

APPENDIX f 

•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
FT•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
N••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
ORIFT••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• ..................... ~ ........... . 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 

ON•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 

f-293 

112LCSR 
ll2LGHL 
ll2l.LCK 
112LWTN 
112MOLO 
112MNRR 
112MRIN 
112MRVL 
112NPLM 
1120KNG 
1120RNG 
ll2PC.CK 
112PlLP 
ll2PLUS 
ll2QUTS 
112RGLO 
ll2SCBO 
ll2SKKM 
112SLC.M 
112SLGM 
112SSPG 
ll2STCK 
112STSP 
112SUMS 
112TCHT 
112TFLS 
112THLH 
ll2Tlll 
112TRHL 
112TRRC 
ll2TTON 
112VSHN 
112WGHL 
ll2WHLK 
112WLLP 

120CAMS 
120CDRL 
120CLDP 
l20KRGR 
120PLLK 
120PLMR 
120RSLO 
120SL>CK 
120SPRD 
120TJGR 
llOTSSR 
l20UORO 

121BVRL 
121CBRV 
121ELBG 



ELEPHANT MOUNTAIN FLOW •• • • •. • •. • •• • • • • • •. •·• •. •••. ••. • •• • • • •• • • • • • • ••• • 121EL PM 
HARO FURMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121HARO 
hOK.O FORMAl ION ••• • •••••• • • • •. • •• ••. •. • • • • ••. • •. • • • • • • •.• •. • • • • • • • • • • • • • 121HOkO 
HOw!)QN ANOE~lTt: •••••••••••••••••••••••••••••••••• .; •••••••••••••••••••• 121HWSN 
HONlESANO fORMATION .................................................... 121MNSN 
QUlLLAYUTE FCR~ATlON •••••••••••••••••••••••••••••••••••••••••••••••••• 121QLLT 
QUINAULT fORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 121QNLT 
RAFT RIVER FO~HATION ••••••••••••••••••••••••••••••••••••••••• ~ •••••••• 121RFRV 
SAUDLE MUUNlAINS MEMBER Of YAKI"A BASAlT OF COLUMBIA RIVER GROUP •••• •• 121SDLH 
SELAH TUFF MEMbER OF ELLENSBURG ~RMATION ••••••••••••••••••••••••••••• 121SELH 
SUbARLOAF ANOE!>ITE •• ••. •••· . •••. •••• • • •••. ••• • •••• •••• ••••• •••••••••• •• 121SGlf 
~ELAH bUTTE FLCW•••••••••••••••••••••••••••••••~•••••••••••••••••••••• 121SL81 
SUMMIT CONGLCHERATE ••••••••••••••••••••••••••••••••••••••••••••••••••• 121SMMT 
SNIPES CONGLOMERAlE$ •••••••••••••••••••••••••••••••••••.•••••••••.•••••• 121SNPS 
~NOQUALMlE bRANOOIURllE ••••••••••••••••••••••••••••••••••••••••••••••• 121SQLM 
TROUTDALE FURMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 121TROL 
UNDERWUOO MOUNTAIN lAVA••••••••••••••••••••••••••••••••••••••••••••••• 121UODM 
YAkiMA BA~All OF tOLUMBIA GROUP••••••••••••••••••••••••••••••••••••••• 121YklM 

MIOCENE 

BROWNS POINl FGRMATlONa••••••••••••••••••••••••••••••••••••••••••••••• l22BRNP 
CLALLAM fORMATION ••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••• 122CllM 
DOUGLAS CANYON fORMATION •••••••••••••••••••••••••••••••••••••••••••••• 1220GLC 
EAbLE CREEK fORMATION •••••••••••••••••••••• ~ •••••••••••••••••••••••••• 122EGCK 
ENUMCLAW VOLtA~IC ~lRIES•••••••••••••••••••••••••••••••••••••••••••••• 122EMCL 
FifES PEAK FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 122FFPK 
fKENCHMAN SPRINGS MEM8Ek OF YAkiMA BASALT Or COLUMBIA RIVER GROUP ••••• l22FSPG 
HAMMER BLUff fl!RMAT ION ••••• • •••• •• ••• ••. • •• •. • • ••• • •. • •••• • •• • • • • • • •• • 122HMSF 
HOH fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122HOH 
HOwARD ARKU~E••••••••••••••••••••••••••••••••••••••••••••••••••••••••• l22HWRO 
LAlAH fURMAllGN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122LATH 
LINC..OLN CRt:.EI\. FOAAATIUN ••••••••••••••••••••••••••••••••••••••••••••••• 122lCCK 
LAKE VANTA~E LAVAS•••••••••••••••••••••••••••••••••••••••••••••••••••• l22LKVG 
MASHEL FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MSHL 
0Rl..t1ARD POINl CONGlOMERAlE OF BLAKELEY t=ORHAliON •••••••••••••••••••••• 1220COP 
PltlUR~ . GORGE bASALT OF COLUMBIA RIVER GROUP•••••••••••••••••••••••••• 122PCGG 
PEND Ok.ElLLE VALLEY ANUESl.JE •••• ••• •• ••• •••• ••••• ••• •••••••••••••••••• 122POOV 
PRIEST RA~lUS Mt:.:Mbt::R OF YAKIMA BASALT OF COLUMBIA RIVER GROUP••••••••• 122PRPD 
IJulNC..Y UlAlUI-1111: 81::0 Of PRIEST RAPlOS HBR Of YAKIMA BASALT•••••••••••• 122Qt.CY 
ROZA MEMBER Of YAKIMA BASALT Of COLUMBIA RIVER GROUP•••••••••••••••••• l22ROZA 
kESlORAllON PUlNT MEMBER OF bLAKELEY fORMATION •••••••••••••••••••••••• 122RSRP 
Sl\AMANIA VOLCANIC SERIES. •• ••• •• •• • • •••. ••• •• ••. •••• •••• ••••••••••••'•• 122SKMN 
SILVER SlAk GRANOOlORITE ••••••••••••••••••• ~ •••••••••••••••••••••••••• 122SLVS 
~'-iUAw CRE.Ek OlAlOMllE Bf;D OF FRENCHMAN SPRINGS MBR OF YAKIMA BASALT ••• 122SQCK 
;')Tl:Vt:S RlU\:J.E FURMAlllJN •••••••••••••••••••••••••••••••••••••••••••••••• 122~YRG 
1AN1:UM ANOE5ITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122TNUM 
VANTAGE SANDSTONE MEMBER Of YAKIMA BASALT OF COLUMBIA RIVER GROUP ••••• l22VNTG 
WESl lNOE:X ANOESlliC SERIES••••••••••••••••••••••••••••••••••••••••••• l22W1DX 

OLIGOCENE: 

bLAKtlEY FOkMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 123BLKL 
bEkUME VOl.CANlCS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 123GROM 
GRIES RANCH fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 123GRRC 
KLONUl~E: MOUNl A IN FORMA TlON. • • • • •• • • • • • • • • • • • • • • • •• ·• • • •• • • • • • • • • • • • • • • 123KDK.M 

APPENDIX F F-294 



LINCOLN fORMATION •••••••••••••••••• 
MARROWSTONE SHALE•••••••••••••••••• 
OHANAPECOSH FORMATION •••••••••••••• 
PORTER SHALE••••••••••••••••••••••• 
PUGET GROUP•••••••••••••••••••••••• 
QUIMPER SANOSTONE•••••••••••••••••• 
RENTON FORMA110N Ot- PUGET GROUP. •• • 
RE~TORATION POI~T HORIZON •••••••••• 
SKATE CREEK LAHARIC bRECCIA•••••••• 
SEATTLE: FOK.HAllON •••••••••••••••••• 
TUte..WlLA FORHATlOt-4 OF PUGEl GROUP ••• 
TOM THUMB ·rufF MEMBER OF- KLONDIKE M 
TOWNSEND SHALE •• • •• • •• • • • ••• •••• • • • 
T~IN RIVER FORMATION ••••••••••••••• 
TOUTLE FORMATION ••••••••••••••••••• 
WAHKlAKUM FORMAllON •••••••••••••••• 

EOCENE 

BELLINGHAM BEDS •••••••••••••••••••• 
BOUNDARY ShALE••••••••••••••••••••• 
~AYN~ SERIES••••••••••••••••••••••• 
CARBON RIVER COAL SERIES••••••••••• 
CHUCKANUT ~URMAfiON •••••••••••••••• 
C.HEHA L 1 S SA NOS 1 ONE •••••• • • •. •. • •• • • 
C.O~llll FORMATION •••••••••••••••••• 
CARBONADO fURMAllON Of PUGET GROUP • 
CRE:SC:ENT FOttMATlON ••••••••••••••••• 
EVANS CREEk COAL SERIES•••••••••••• 
~AIRFAX COAL BEARING ROCKS••••••••• 
fRANKLIN SANDSTONE ••••••••••••••••• 
fRANKLIN SERIES •••••••••••••••••••• 
GUYE FORMATION ••••••••••••••••••••• 
KNOB HILL ANlJES 1 IE •• •. • •. • • ••••• • •. 
'K.ACHESS RHYOLITE ••••••••••••••••••• 
KUMMER SERIES•••••••••••••••••••••• 
KUMMER fORMATION ••••••••••••••••••• 
LYRE FORMATION ••••••••••••••••••••• 
M(. INTO~H f0Rf1ATION •••••••••••••••• 
METCHOSI~ VULLANit SERIES•••••••••• 
MELMONT COAL btARlNG ROCKS••••••••• 
MANASTASH FORMATION •••••••••••••••• 
NAC.HES FORMATION ••••••••••••••••••• 
NORlhC.RAfl FORMATION Of PUGET bROUP 
NATAPOC. FORMATION •••••••••••••••••• 
OBRIEN CREE~ FORMATION ••••••••••••• 
OLEQUA FORMATION ••••••••••••••••••• 
OLE~UA C.RE~K MEMBER Of COWLITZ. FORK 
PE Ell VOLCANICS MEMBER Of COWLITZ 
PIPESTONE CA~YON FORMATION ••••••••• 
PUYER FORMATION •••••••••••••••••••• 
RAGING RIVt:R FORMATlONa•••••••••••• 
ROSLYN FORMATION ••••••••••••••••••• 
SCATTER C.REEK kttYOOACITE OR FORMAT! 
SKUOKUMCHUC" FORMATION ••••••••••••• 
STILLWATER CREEK MfHBER OF COWLITZ 

APPl::NDIX f 

······························~··· 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
UNTAIN FORMATION •••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• ..•............. ~ ................ . 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
• •••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
liON•••••••••••••••~•••••••••••••• 

~ OR~AllON •••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
N••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 

-oRMATION •••••••••••••••••••••••••• 
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123LNCL 
123MRSN 
1230PC.S 
123PR lR 
123PUGT 
123QHPR 
l23RNTN 
123RSRP 
123SKCK 
123ST ll 
123TKWl 
123TMTB 
123TNSO 
123TRVR 
123TU1L 
123WKKH 

1248lGM 
1248NOR 
l24BYNE 
124t8RV 
124CCKN 
124C.HLS 
124CLTZ 
124tRBD 
124-CRSC 
121tEVCK 
124FRFX 
124fRKl 
124FRKLS 
l24GUYE 
124KBHL 
124KtSS 
124KMMR 
124KMMRF 
l24LYRE 
124HCIS 
124MCSN 
l24MLMN 
124MNSS 
124NCHS 
124NRCF 
124NTPC 
12408C.K 
1240LQU 
121tOQCK 
l24PELl 
124PPNC 
124PUYR 
124RGRV 
124RSLN 
124SCCK. 
124SKKK 
124SLCK 



SANPOIL VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~PlKETU~ FOkHAflON OF PUGET GROUP••••••••••••••••••••••••••••••••••••• 
SOU-TH PRA1f(lE FORMATION •••• •• •• • ••. •. ••• ••• •••••• •••••••••••• • •••••••• 
SUMAS SHALE IN CHUCKANUl fGRMATIUN •••••••••••••••••••••••••••••••••••• 
~WAUK ~ORMATIO~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
llGf.R MOUNTAIN FORMATION Of PUGET GROUP••••••••••••••••••••••••••••••• 
TEANAWAY BA~All••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
WIL~~SON LUAL SERIES•••••••••••••••••••••••••••••••••••••••••••••••••• 

PALEOCENE 

124SNPL 
124SPKN 
124SPRR 
124SUMS 
l24SWUK 
124TGRM 
124TNWY 
124WLKS_ 

EAGLE GREE.NSCHlSl ••• ••. •• • • ••• •. ••. •. ••• •••• • ••• • ••• •••• •• •. ••• ••• •• •• 125EGLE 
EASTON ~Ct-llST. •••••• •• -. •• •• ••• •• •• ••• •••. •••• ••. •••. ••• ••• •••••••••• •• 125ES1N 

MtSOlOIC 

~UMBO VOLLANICS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 200JUM8 
i\RUGt:R MOUNlAJN MAllGNilE ••••••••••••••••••••••••••••••••••••••••••••• 200KR"" 
OSOYOOS GRANOOlORllE: •••••••••••••••••••••••••••••••••••••••••••••••••• 2000SYS 
WHISKEY MO\JNlAlN GRANUOIURlTE: ••••••••••••••••••••••••••••••••••••••••• 200WSKM 

CRETACEOUS 

BObACHIEl fORMATIONe•••••••••••••••••••••••••••••••••••••••••••••••••• 2108GCL 
C.Lf: E:lUM FORHATlCN •••••••••••••••••••••••••••••••••••••••••••••••••••• 210CLEM 
LEECH RIVER GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 210LCRY 
LOON LAKE bRANlTE •• ••••••••••••••••••••••••••••••••••••••••••••••••••• 210LNLK 
VIRGINIAN ~lOGE fORMAllON ••••••••••••••••••••••••••••••••••••••••••••• 210VGRG 

UPPER CRETACEOUS 

HIUN1Gt1l PEAK fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••• 211MGPK 
WlNl~ROP SANO~TONE ••••.•••••••••••••••••••••••••••••••••••••••••••••••• 211WNRP 

LOWER CRElAt.tl!uS 

PASAYTEN F-URMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 217PSTN 
SPlt:DEN FORf1ATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 217SPON 

~URASSlC. 

EAGLE -C.LIFF PORPHYRITE •••••••••••••••••••••••••••••••••••••••••••••••• 220EGC.F 
lNDEX GRANOOIORilE •••••••••••••••••••••••••••••••••••••••••••••••••••• 2201NDX 
NEWbY f-ORMA110f't ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220NWBY 
KEMMEL GKANUOlUkiTE ••••••••••••••••••••••••••••••••••••••••••••••••••• 220RMML 
lYE bRANITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 220TYE 

UPPt:R JURASSIC 

ChELAN GRANOOIOR!Tt ••••••••••••••••••••••••••••••••••••••••••••••••••• 221CHLN 
METEOR GRANODIORITE •••••••••••••••••••••••••• ;. •••••••••••••••••••••••• 221MTOR 
SHUKSAN FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 221SKSN 

TRIASSIC 

VENTURA FORMATION ••• ••. •• ••. •• •. ••. •. ••• • •• •• •• • • ••• •••• •• • • •. • ••• •• •• 230VN1'R 

APPl:NOlX F F-29b 



COVAOA GROU .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230COVO 
F IUALGO fORMATION •••••••• •• •••••• · ••••••••• ••. •••. •• ••• ••• •••••• • •••••• 230FOLG 
vEhTURA FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 230VNTR 

PALEOZOIC. 

tLUGSTON LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 300CLGS 
DEER LAKE ARGILLITE ••••••••••••••••••••••••••••••••••••••••••••••••••• 3000RLK 
EAGLE HOUN'TAIN QUAf\TZil'E••• ••• ••••••. •••••••. •••• ••••••••• •••••••• •• •• 300EGLM 
FISH CREEK ARGILLITE •••••••••••••••••••••••••••••••••••••••••••••••••• 300FCRK 
LEAO POINT ARGILLITE •••••••••••••••••••••••••••••••••••••••••••••••••• 300LDPN 
SAN JUAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300SNJN 

PERMIAN 

GRANITE FAlLS LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••• 310GRFL 

PENNS YL VAN I AN 

tHOPAKA bASIC INTRUSIVES. • ••• • •• •• • ••••• • •• • • •• •. •• • • • •• • • • • • • • •• •• • • • 320CHPKB. 
tHOPAKA ~LHlST•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320CHPKS 
GUNN PEAK FO~MAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 320GNPK 
MOZOHEEN S.ERIE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320ttZHN 
~~UGER SCHIST ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 320KRGR 

MISSISSIPPIAN 

COLVILLE WUARlZllE •••••••••••••••••••••••••••••••••••••••••••••••••••• 330CLVL 

UPPER MISSISSIPPIAN 

CHE~ElAh AR&lLLITE •••••••••••••••••••••••••••••••••••••••••••••••••••• 331CHLH 

SILURIAN 

~TEVENS SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SVNS 

OROOVIC.IAN 

LEOBETTER SLATE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3bOLOBR 
MALONEY MEl AHORPHlC SERIES. • • ••• •• •• • •• •• •• • • •• •. •• • • ••. • •. • •. • •. • • •. • 360Ml.NY 

CAMBRIAN 

BUCKSKIN SChlSl ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370Bt:KK 
BOUNUARY ARGILLITE ..................................................... 370BNOR 
CEOAR CREEK ARGILLITE ••••••••••••••••••••••••••••••••••••••••••••••••• 370COCK 
ChiWAUKUM SCHIST ••••••••••••••••••••••••••••••••••• .- •••••••••••••••••• 370CHKM 
DEEP LAKE ARGll.LlTE ••••••••••••••••••••••••••••••••••••••••••••••••••• 3700PLK 
fERNOW GNElSS••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370FRNW 
GYPSY ~UARTlilE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370&YPS 
REEVES LlMESTUNE MEMBER OF MAITLEN PHYLLITE ••••••••••••••••••••••••••• 370REVS 
SWAKANE: SJOTllE GNEISS•••••••••••••••••••••••••••••••••••••••••••••••• 370SWKN 
TONGA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370TONG 

APPENDIX f f-2.97 



MIDDLE tAMbKlAN 

MISSION ARGILLilE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 374MSSN 
METALINE LIHESJUNE OR FORMATION ••••••••••••••••••••••••••••••••••••••• 374MTLN 
NORTHPORT LlME-SlONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 374NRPR 
RtP\JBLltAN CREt:l<.. LIMESTONE •• •• •• ••• •. ••• ••••••••. ••••••••• •• •• •••••• •• 374RBCK 
R~O TUP LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 374ROTP 

LOWER CAMBRIAN 

AOOV QUARTZITE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377AODY 
MAlTLEN PHYLLITE ••••••• •••••••••••. •• •••••••••••••.•••••••••••••••• •• •• 377MTLN 
OLD DOMINION Llf'\l:~lONE •••••••••••••••••••••••••••••••••••••••••••••••• 37700DM 

PRECAMBRIAN 

BEAU LAKE FURMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 40080LK 
bUFFALO HUMP fORMATION Of DEER TRAIL GROUP•••••••••••••••••••••••••••• 400BFHP 
DEER TRAIL GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••• 4000RTL 
EDNA DOLOMilE Uf DEER TRAIL bkOUP •••••••••••••••••••••• ~ •••••••••••••• 400EONA 
HU~KLE:bERRY FOH.MAilON .................................................. 400HCK8 
LEOLA VOLCANitS~··•••••••••••••••••••••••••••••••••••••••••••••••••••• 400LEOL 
MC HALE SLAlE Of DEER TRAIL GROUP•••••••••••••••••••••••••••••••!••••• 400MCHL 
MOUN t11 LL QUARl l .llt MEMBER OF SKOOK.UM FOKMATION. • •• ••. • • ••. • • • •. •• •• •• 400MNHL 
MARliN RIDGE SC.ttlSl·. ••. •• ••• ••. • ••. •. ••. • •• •• •• •• •••. •• • •• ••••••• • • • •. 400MROG 
MARSHALL Ol Okl TE ••• ·• • ••• • •• • ••. •., • ••••••• •• •• • • • ••• • • •••• •. • •• •. • • • • •. 400MRSL 
NO NAMt ARG I Lll .TE •••• • •. •. • •• • • • ••. • • •••• • • •. •. •. •• •. • ••• • ••• •. •. •. •. • 400NONM 
NtWPURl GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400NPRl 
ORI~NT GN~l~S••••••••••••••••••••••••••••~•••••••••••••••••••••••••••• 4000RNT 
KlbBON GNEISS••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400R8BN 
~ttEOROOf t.oi'\GLOMERATE ••••••••••••••••••••••••••••••••••••••••••••••••• 400SDRF 
S~OOKUM fURMATlON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SKKM 
Sll::NSGAR OOlOMI 'I E llf DEER lRAIL GROUP •••• •• •• ••. • •• • ••• • • • • • • • • • •• •• •• 400SSGR 
TOGO FORMAliON OF OEER TRAIL GROUP•••••••••••••••••••••••••••••••••••• 40010GO 
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WEST VIRGINIA 

CENOZOIC 

CENOZOIC ERATtiEH•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 

QUATERNARY 

'-.iliA TERNARY SYSTEM ••• ••• •• ••••••••• ••• ••••••• •••. •••••••••• ••••• •••····· llOQRNR 

HOLOCtNE 

HOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALYM 
HOLOCENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 

MESOZOIC 

MESOZOIC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• 200MSZC 

TRIASSIC 

INl"RUSIVE ROCKS••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2301RSV 
TRIASSl C SYSTEt1 •.•••• •• ••••••••••••••••••• •• •••••••••••• • •••••••••••••• 230TR SC 

PALEOZOIC. 

PALEOZOIC ERA THEM ••• ••• ••. ••••• •••. •• •••••• ••••• • ••••••••• •••• •••• • • •• 300PL.ZC 

PERMIAN 

PERM lAN s·ys lE H ... • •• • •. • • • • • • • • • • • • • • • •••••• • • •• • • • • • • • • • • • ••• • • • • • • • • • 31 OPR MN 

LOWER PERMIAN 

OUNK~RO GkOUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3170KRD 
LOWER PERMIAN S-E.Rlt:S •••••••••••••••••••••••••••••••••••••••••••••••• •• 317PRMNL 

PENNSYLVANIAN 

PENNSYLVANIAN SYSTEM •••••••••••••••••••••••••••••••••••••••••••••••••• 320PSLV 

UPP~k P~NNSYLVANIAN 

CONEMAUGH FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 32ltNMG 
MO,.ONGAttELA FOk.f1A.IlON. • • • •••••••• • ......... • • •. •. • •. • •. •• •••• • •• •. • •• • • 321MNGL 
OPPER PENNSrLVANlAN SER1ES•••••••••••••••••••••••••••••••••••••••••••• 321PSLVU 

MIUOLE PENNSYLVANIAN 

ALLEGHENY FOkMATlON ••••••••••••••••••••••••••••••••••••••••••••••••••• 324ALGN 
MIDOLE: PENN~YLVANlAN Sl:RIES ••••••••••••••••••••••••••••••••••••••••••• 3l4P~LVM 

LOWER PENNSYLVANIAN 

KANAWHA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 327KNWH 
NE:W Rl V'ER fORMA liON. • •• • • •• • •. •. • • • ••••• • ••. • •• • • • •. • • •• •• • • • •. •• •. • •. 327NEWR 
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LOWER PENNSYLVANIAN SERlE~••••••••e••••••••••••••••••••••••••••••••••• 327PSLVL 
POTTSVILLE: fORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 327PSVL 

MISSISSIPPIAN 

MISSISSIPPIAN SYSl'EM ••• •••••••• •••. •• ••••••••••••••••••••• •••••••••• •• 330MSSP 

UPPER MISSISSIPPIAN 

MAUCH CHUN~ FORMATIOh ••••••••••••••••••••••••••••••••••••••••••••••••• 331HCCK 
MlSSISSlPPlANt UPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 331MSSPU 

GKl:.ENBRIER llMt::SlONE •••••••••••••••••••••••••••••••••••••••••••••••••• 334GR8R 

LOWER MISSISSIPPIAN 

MACCRADY SHALf: •• • ••••••••••••• • • •• • • •. • •. • •· • • • • • • • • • •. •• • • • • • • • • • • • •. • 337MtCO 
MISSISSIPPIAN, lUIIfER •••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPL 
POCONO ~ORMATlUN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 337POCN 

DEVONIAN 

DEVONIAN !>YSlfM ••••• ••. ••••••••. •• •• • ••• •••. •••• •••• ••••• •••••••• •·•••• 340DVNN 

Ut'PER OEVONlAN 

UPPER-MlUDLE OlVONIAN SE:.RlES •••••••••••••••••••••••••••••••••••••••••• 341DVNUH 
MARCE:LLUS SHA&.E: ........................................................ 34lMRCL 

MiuDLE: DEVCNIAN 

hUNTERSVILLE ChERT •••••••••••••••••••••••••••••••••••••••••••••••••••• 344HUNT 
MAHANTANGO ANU MARCELLUS fORMAllONS •••••••••••••••••••• ~ •••••••••••••• 344MNMR 
N~EOMORE ANU nUNTtRSVILLE ANO ONONOAbA AND ONESQUETHAW FORMATIONS ••••• 344NHNN 
ONONDAGA LlHt~lONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 3440NOG 
ONES~UETHAW fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 344-SQTW 

LOWER OEVONIAN 

OE:VONIAN, LOWER •• •. • ••. • • •. • •. • •• • ••••••• •• •. •• •• •• • • • • • • •• •. • ••• • • ••• 3 .U9¥ML 
Ht:LDCR BERG t.7ROUP. ••. • • • • • •• •• •. • •• •• • • • •. •• •. •• • • •• • • • •. • • • • • ••• _ ... •• •• 347HD8G 
NEW CREEK FCRHAT.IOfl ......................................... .... ~ •••••••• 347NWC.K 
ORISKANY fORMAT 10~. • •. • •. • • • •••• ••. • ••• • • • • • • • •• _....,.-••• • • • •. •. • •. • • •. • • 34 lOR SK 

~lLURlAr-. 

SILURIAN SYSTEK•••••·••·••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

UPPER ~·llURlAN 

SILURIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 351SLRNU 
TONOLOWAY LlMf:SlONI: ••••••••••••••••••••••••••••••••••••••••••••••••••• 351TNLY 
TONOlOwAY AriD WILlS CREEK fORMA liONS. ••••••••••••••• •••••••• •••••••••• 3!>1TNWl 
WILLS tREEK SHALE••••••••••••••••••••••••••••••••••••••••••••••;•••••• 351WLCK 
WlLLIAM~PURl SANOSTONE•••••••••••••••••••••••••••••••••••••••••••••••• 351WlMP 
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MIDDLE SILURIAN 

CLINTO~ FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 354CLNN 
MC KENZIE fORHAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 354MCKZ 
ROCHESTER AND KEEFER AND ROSE HILL FORMATIONS ••••••••••••••••••••••••• 354RKRH 
SILURIAN, MlOlllt: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 354SLRNM 

LOWER SILURIAN 

SILURIAN, lCWER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 357SLRNL 
TUSCARORA SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 35-71CRR 

ORUOVICIAN 

OROOVIClA~ SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 3600DVC 

UPPER OROOVI.CIAN 

JUNIATA ANO OSWtGO •••••••••••••••••••••••••••••••••••••••••••••••••••• 361JOSG 
MARTINSBURG SnALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 361MR8G 
ORDOVl&IANt UPPtR••••••••••••••••••••••••••••••••••••••••••••••••••••• 36100VCU 

MIDDLE OROUVlClAN 

ORDOVlCIANt MluOLt: •••••••••••••••••••••••••••••••••••••••••••••••••••• 3640DVCM 
5T PAUl G~uUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 364STPL 
TRENlON &ROUP•••••••••••••••••••••••••••••••••~••••••••••••••••••••••• 364TRNN 

CHAMPLAINIAN 

BLACK RIVER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 3658KRV 

LOWER OROOVlC.IAN 

BEEKMANTOWN GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 367BKMN 
KNOX DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 367KNOX 
OROOVICIAN., LOWER••••••••••••••••••••••••••••••••••••••••••••••••••••• 3670DVCL 

CAMBRIAN 

CAMBRIAN SYSlt:M •••• • ••. •• •••. •• • •• · •• • ••• •••. • •••. •• • •••• • • •• • • •••. • •. • 370CMBR 

UPPER CAMt\k.lAN 

CONOCOCHE:A&UE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••• 371CttG 
CAMBRIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 371CMBRU 

MIOOLE CAMBRIAN 

CAM6R IAN t M IOOLE •• • ••••• • ••••••••••••••••••• • ••••• • • • • • • ••••••••• • • •• • 3 74CM e.RM 
ELBROOK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 374El6K 

LOWE:R CAMBRIAN 

CHILHOWEE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 377CHLH 
LOWER CAMBRIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 377CMBRL 

APPENDIX F' F-301 



CATOCTIN AND SWIFT RUN FORMATIONS ••••••••••••••••••••••••••••••••••••• 377CTSW 
HARPERS ANO Wt:vERlON FORMAliONS ••••••••••••••••••••••••••••••••••••••• 377HRWV 
lOHSlOWN DOLOMITE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 377THSN 
WAYNESbORO FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 377WSBR 

PRECAMBRIAN 

C.ATOC.liN FORHAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 400CTCN 
~REC.AMBRIAN tRATHEM••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCM8 
SWIFT RUN fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 400SWFT 

APPENDIX F F-302 • 



WISCONSIN 

CENOZOIC 

CENOZOIC ERATHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZC 
SAND AND GRAVEL AQUIFER ••••••••••••••••••••••••••••••••••••••••••••••• lOOSOGV 

UUATERNARY 

CLAYIHOLOC.E:ttE AND/OR PlEISTOCENE) •••••••••••••••••••••••••••••• •••••• llOCLAY 
GRAVELtHOLO(.ENE- ANU/OR PlEISTOCENEia•••••••••••••••••••••••••••••••••• llOGRVL 
GRAVEL AND L.LAY (HOLOCENE ANO/'UR PLEISTOCENE) ••••••••••••••••••••••••• llOGVCl 
ttARUPAN lHOLUt.ENE AND/OR Plt:ISTUCENI:::) ••••••••••••••••••••••••••••••••• llOHROP 
MARLtHOLOCENE ANU/OR PLf:ISTOCENE) ••••••••••••••••••••••••••••••••••••• llOMARL 
PEAT(t10LOCENE ANO/OR PLEISTOCENE) ••••••••••••••••••••••••••••••••••••• llOPEAT 
QUATERNARY SYSTI:::M ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 
SANU(HOLOCENE AND/OR PlElSlOCENEJ ••••••••••••••••••••••••••••••••••••• llOSAND 
SAND CLAY ltlULOC.ENE. ANO/OR PLEISTOCENE) ••••••••••••••••••••••••••••••• llOSOCL 
SAND ANO b.RAVt::l UtOLOC.ENE AND/OR PLEISTOCENE). ••. • ••. • •• • •• • • • •. • • • •. •. llOSDGV 
SANu, GRAVEL, ANO l.LAY ttiOLOCENE AND/OR PLEISTOCENE) •••••• ••• • •••• •• •• llOSGVC 
SILTtHOLOCEhE AND/OR PLEISTOCENE) ••••••••••••••••••••••••••••••••••••• llOSILT 

HOLOCENE 

HOLOCENE ALLUVIUM••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
FILL•••••••••••••••••••••••••••~•••••••••••••••••••••••••••••••••••••• lllFlll 
HOLUCENE SERlE~••••••••••••••••••••••••••••••••~•••••••••••••••••••••• lllHLCN 
SOIL •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllSOIL 

PLEISTOCENE 

SURIEO CHANNEL DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••• 112BDCL 
BURIED WATERLAIO DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••• 112SUWD 
OR.l~T,lJNSORTE-0 •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll20FUO 
ICE-CONTACT DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••• 1121CCC 
LACUSTRINE OEPUSITS ••••••••••••••••••••••••••••••••••••••••••••••••••• 112LCSR 
UUTWASH DEPO~llS •••• ••. •• •••• • • • •• •• • ••• • ••. • ••. • •• • • ••• ••• • • •••• •. • • • ll20l.SH 
PLEI~TOCENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLSC 
TILL •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112Tlll 
VALLEY TRAIN DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••• 112VLTR 

PALEOZOIC 

NEDA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 300NEDA 
PALEOZOIC ERATHEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 
SANUSTONE-SllURIAN DOLOMITE AQUIFER••••••••••••••••••••••••••••••••••• 300SDSL 
SANDSTONE AUUlfER••••••••••••••••••••••••••••••••••••••••••••••••••••• 300SNDS 
SIUJR IAN-OROOV I ClAN SYSTEMS. • • •• •• •••• •. • •. • • • •• •. • • • • •. • • •• •. • •. • • • •. 300SOOV 

UEVONIAN 

DEVONIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 340DVNN 

UPPER DEVONIAN-

DEVONIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3410VNNU 

APPENDIX f F-303 



KENWOOD fORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 341KNWO 

MIODLE UEVONlAN 

uEVONIAN, HIOOLE. •••••••••••••••••••••••••••••••••••••••••••••••••••••• 344DVNNM. 
LAKE: ChURCH FURKA l "ION •••• • • •• • •. •• •. • • • •. •. • •• •. • ••. • • • • • •. • • • • •. • • • • • 344LKtC 
MILWAUKEE fORMAllON •••••••••• ;. •••••••••••••••••••••••••••••••••••••••• 344"LWK 
lHlENSVlllf: fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 344TSVL 

lOwER OE:VONlA" 

DEVONIAN-SILUKIAN SYSTE~S••••••••••••••••••••••••••••••••••••••••••••• 3470VSL 

SILURIAN 

SlLORIAN UOLOMITE AQUIFER ••••• ;.••••••••••••••••••••••••••••••••••••••• 350SLDL 
~ILURIAN ~YSlEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 350SLRN 

CAYUGAN 

CAYUGAN ~t:;Rlt:s •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 352CYGN 
WAUbAKtE UOLOM!"fE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 352WUBK 

NIAGARAN 

BURNT tilUfF CROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 35588lf 
BYRON OULUMllE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3558YRN 
COROELL DOt..UMITt: •••••••••••••••••••••••••••••••••••••••••••••••••••••• 355CROL 
HENDRICKS OOLOMllE ••••••••••••••••••••••••••••••••••••••• ~ •••••••••••• 355HDtK 
MAN!!) TIQUE t;Ol.Of11TE. •• •• •. • • • ••• •• ••• ••. • •• • • •• • • •• • • •• • • •• •. • • • ••• • • • 355~SQ 
NlAGAKAN SERlE~••••••••••••••••••••••••••••••••••••••••••••••••••••••• 355NGRN 
kAClNE DOL(;:MllE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 355RCJN 
SC~UOLCRAfl OOLUMJIE •••••••••••••••••••••••••••••••••••••••••••••••••• 3S5SCCF 

ALEXANDRIAN 

ALtXANDRlAN S~RIES •• •••••••••••••••••••••••••••••••••••••••••••••••••• 358ALXO 
MAYV llL.E: L.lftlESlONE •• •• ••.• • • • • • •. •• ••. ••• • •••. •••. •••. •. ••• ••• •••• • •• •• 358MVll 

Ok.OOVIC.IAN 

ORDOVICIAN SV~TEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 36000VC 

l.lNClNNAllAN 

BRAINARD ~f.MBER Of MA\JUOKETA SHALE ••••.•• ••••• ••• ••• • ••••••••• ••••••• •• 3628RRO 
C!NClNNAllAN S~RIES ••••••••••••••••••••••••••••••••••••••••••••••••••• 362tNtN 
FURl AlKlN~ON LIME.STONE MEMBER OF MAQUOKETA SHALE••••••••••••••••••••• 362FRAK 
MA~UOKI:lA !>hALE AQUIFER ••••••••••••••••••••••••••••••••••••••••••••••• 362MQKS 
MA~UOKElA ~HAlE••••••••••••••••••••••••••••••••••••••••••••••••••••••• 362MQKl 
SC.ALI::S MEMbER L·f MAQUOKETA SHALE ••• •• ••• •••. •••• •••••••••• •••••••• •• •• 362SCLS 

(.HAMPLA lNlAN 

ANCELL GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 365ANCL 
ChAM~LAlNlAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••• 365CMPL 

APPENUlX F F-30lt 



DECORAH FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b50CRH 
OUNL.ElTH MEMBER OF GALENA DOLOMITE •••••••••••••••••••••••••••••••••••• 3650NLT 
OUBUUUE MEMbER Cf GALENA DOLOMITE ••••••••••••••••••••••••••••••••••••• 36~0UBQ 
GUl'l'ENBERG liMESTONE MEMBER Of DECORAH FORMATION. •• • • ••. •• ••••••• •• ••• 365GBRG 
GALENA OOLOMilf: ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 365GLEN 
GLENWOOD FOttHAl.ION •• ••. • • •. • •• • • •• • •. •••. •••. •• •. •• • • ••••. • • • • • • • • •• • • 365GLND 
GALENA-PlATlEVILLE AQUIFER•••••••••••••••••••••••••••••••••••••••••••• 365GlPV 
MCGREGOR LIMESTONE MEMBER Of PLATTEVILLE FORMATION •••••••••••••••••••• 365MCGG 
PE~ATONICA uOLOMITE MEMbER Of PLATTEVILLE fORMATION ••••••••••••••••••• 365PC.NC 
PLATTEVILLE FOKMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 365PLVL 
QUIMBYS MILL Mf:MSER Of PLATTEVILLE FORMATION •••••••••••••••••••••••••• 365Q~8M 
READSTOWN ME:MBER OF ST. PETER SANOSTONE. ••• •• •• •• •• •• ••••• •••••••• ••• • 365ROSN 
SINNIPEE GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 365SNNP 
SPEC.hTS FERRY SHALE MEMBER OF DECORAH FORMATION ••••••••••••••••••••••• 365SPCF 
ST. PET~R SANO~TONE~·••••••••••••••••••••••••••••••••••••••••••••••••• 365STPR 
lUNTI MEMBER OF ST. PETER SANDSTUME ••••••••••••••••••••••••••••••••••• 36~TONT 
WISE LAKE MEMBER 0~ GALENA DOlOMllE ••••••••••••••••••••••••••••••••••• 365WSLK 

LOWER ORDOVICIAN 

OROOVILlAN-C.AMBRIAN SYSTEMS••••••••••••••••••••••••••••••••••••••••••• 3670VCB 

C.ANAOlAN 

CANADIAN SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 368CNDN 
GENOA MEH6ER Uf ONEUTA DOLOMITE ••••••••••••••••••••••••••••••••••••••• 3b8GENO 
hltKORY RIUGE MEMBER OF ONEOTA DOLOMITE ••••••••••••••••••••••••••••••• 368HKRG 
HOUND RIDGE MEMBER OF ONEOTA DOLOMITE ••••••••••••••••••••••••••••••••• 368MORG 
NEW RICHMONO SANDSTONe •••••••••••••••••••••••••••••••••••••••••••••••• 368NRtM 
ONEOTA OOl.OMllE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3680NOT 
PRAIRIE DU ChiEN GROUP•••••••••••••••••••••••••••••••••••••••••••••••• 368PROC 
STOOOARO MEMBER OF ONEOTA OOLOHilE •••••••••••••••••••••••••••••••••••• 368SORO 
SHAKOPEE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 368SHKP 
WILLOW RlVER DOLOMITE MEMBER OF SHAKOPEE FORMATION •••••••••••••••••••• 368WLRV 

C.AHBRIAN 

CAMBRIAN SYSTEM••••••••••••••••••~•••••••••••••••••••••••••••••••••••• 370CMSR 

ST. CROlXlAN 

BL.ACK EARTH MEMBER OF ST. LAWRENCE FORMATION ••• • •••••••••• •••••••••• •• 372BCKE 
8IRt<.MOSt MEMBEk OF LONE: ROC..K FORMATION•••••••••••••••••••••••••••••••• 3728RKM 
DRESBACH GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3720RBC 
EAU CLAIRE SANDSTONE •••••••••••••••••••••••••••••••••••••••••••••••••• 372ECLR 
ELK MOUND GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••• 372E~HO 
FRANCONIA SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 372FRNC 
GALESVIlLE MEMBER OF WONEWOC FORMATION •••••••••••••••••••••••••••••••• 372GLVL 
IRONTON ME-MBER Of WONEWOC fORMATION ••••••••••••••••••••••••••••••••••• 372IRNN 
JOKOAN SANOSlONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 372JRDN 
LOOI MEMBER OF ST. LAWRENCE fORMATION ••••••••••••••••••••••••••••••••• 372LODI 
LONE ROCK FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 372LRCK 
MT.SlMUN SANOSTONE•••••••••••••••••••••••••••••••••••••••••••••••••••• 372MNSN 
MAZOMANIE ~ANDSTONE••••••••••••••••••••••••••••••••••••••••••••••••••• 372MZMN 
NORWALK. MEMBER Uf JORDAN SANOSTONE•••••••••••••••••••••••••••••••••••• 372NRLK 
RENO HEM6ER Of MAZOMANIE SANDSTONE •••••••••••••••••••••••••••••••••••• 372RENO 

APPENDIX F F-305 



Sf. CROIXAN SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••• 372SCRX 
ST. LAWRE~CE ~ORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 372SLRC 
SUNStT POlN.l MEMBER Of JOKOAN SANlSTONE ••••••••••••••••••••••••••••••• 372SNSP 
TREMPEALEAU GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 372TMPL 
TUNNEL CliV GROUP ••••••••••••••••••••••••••••••••••••••••••••••••••••• 372TNLC 
TOMAh MEHSE:R OF LONE ROCK t--ORMATION ••••••••••••••••••••••••••••••••••• 372TOMH 
VAN 05-t:R MEMBER OF ..JORDAN SANOSTONE••••••••••••••••••••••••••••••••••• 372VOSR 
WONEWOC FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 372WNWC 

fiRECAHSRlAN 

ALTERED OR wEATHERED ZONE•••••••••••••••••••••••~••••••••••••••••••••• 400ALDZ 
BASEMENT COMPLEX AUUIFER•••••••••••••••••••••••••••••••••••••••••••••• 400BCPX 
lONGLOMERAlt •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400CGLM 
DIORITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 40000RT 
EXlRUSlVE lbNEUUS ROCK•••••••••••••••••••••••••••••••••••••••••••••••• 400EXIG 
fELSIC ROLKS•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400FLSC 
GABBRO •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400GBBR 
GNEISS•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400GNSS 
GREENSTONE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400GRNS 
PRECAMBMIAN GRANITE••••••••••••••••••••••••••••••••••••••••••••••••••• 400GRNT 
bRfENSTONE SCHIST ••••••••••••••••••••••••••••••••••••••••••••••••••••• 400GRSC 
lRON-FURI'-1AllUN. ••••• ••. •• ••••••• •• ••• ••• ••• • ••• • •••• ••• ••••••• ••• · ••• •• 4001RON 
MA~lt ROCK~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400MF1C 
Mf:TAMORPHl(.. OK INTRUSIVE IGNEOUS RUCK••••••••••••••••••••••••••••••••• 400MIVI 
PRECAMbRIAN ERATt1EM. ••••••• •••• ••• ••• ••• ••• •••••• ••••••••• •••• •••···· •• 400PCM8 
QUARTZITE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400QR1Z 
RHYOLITE •••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••• 400RVLT 
SLATE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400SLTE 
SEDIMENTARY OR METASEOI~ENTARY ROCKS •••• ••••• ••• ••·••••• ••••••••••• • ••• 400SMHM 

PRECAMbRIAN Y 

bAYFIELD GRCUP••••••••••••••••••••••••••••••••••••••••••••••••~••••••• 420BFLD 
COPPER HARS CR CON~LCMERATE •••••••••••••••••••••••••••••••••••••••••••• 420CPt18 
Ct1EUUAMEGON SANOSTUNE ••••••••••••••••••••••••••••••••••••••••••••••••• 420CQMG 
DEVIL~ ISLANU !)ANU!>lONE ••••••••••••••••••••••••••••••••••••••••••••••• 4200VID 
fREUA ~ANu~lONt •• ••••••~•••••••••••••••••••••••••••••••••••••••••••••• 420FREO 
Kt:WEENAWA~ !>UPEkbROUP••••••••••••••••••••••••••••••••••••••••••••••••• 420KWNN 
LAKE ~UPERICR SEDIMENTARY RO\..K•••••••••••••••••••••••••••••••••••••••• 420LASS 
LAKE SUPtRltJK. ~ANDSlONE AQUIFER•••••••••••••••••• ••••••••••••••••••••• 420LKSS 
LAVA FLOW A~UI~ER••••••••••••••••••••••••••••••••••••••••••••••••••••• 420LVFL 
NONt:SULh ShALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 420NNSC 
OklENlA SANO~lONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 4200RNT 
O~ONTO GROUP•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4200RON 

APPENDIX f F-30b 



WYOMING 

CENOZOIC 

CENOZOIC ERATHEM••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••• 

QUATERNARY I 

QUATERNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I 

HOLOCENE 

HOLOtENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EOLIAN OEPOSllS •••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••• 

I 

HOLOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HYDROTHERMAL OEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••• 
KAYCEE FORMATION • • •• •. • •• •• • •. •. • • • • • •• , ••• • ••••• • • •. • •••• • • • • • • • •• •. • • 
LAC.U~ TR INC. OEP,OSIT.S •••••••••••••••••••••• T •••••••••••••••••••••• , •••••• 
LANDSLIDE DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••• 
LIGHTING FURMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
SANU DUNE DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••• 
TERRACE DEPOSITS ••••••••••••••••••••••••• ! .............•...•.........• 
::::;O:::ATIUN ......................... t •••••••••••••••••••••••••••• 

I 
I 

ARVADA FORHATIONe•••••••••••••••••••••••• f •••••••••••••••••••••••••••• 
BULL LAKE DRIFT ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BASALT flOWS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BIVOUAC FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C.EOAR RIDGE TILL•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OlNWOOOY lAKE TILL•••••••••••••••••••••••••••••••••••••••••••••••••••• 
EOLIAN DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FENT'ON PASS FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
GLACIAL OEPUSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLEISTOCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••• 
PlNEOALE DRIFT •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RHYOLlT'E fLOW~ •• •• •. ••. •• •• • •• •. •• • • • ••• • •• •. ••. • •• •. ••••• •• •. • •• • •• • • 
SACAGEWEA RIDGE TlLL•••••••••••••••••••••••••••••••••••••••••••••••••• 
SEDIMENTARY ROCKS •••••••••••••••••••••••• l ........................ ~ .. . 
TERRACE DEPOSITS ••••••••••••••••••••••••• l ........................... . 
YELLOWSTONE 

TERTIARY 
G~u'························ r ···························· 

BASALT •• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EXTRUSIVE ROC.K•••••••••••••••••••••9•••••••••••••••••••••••••••••••••• 
INTRUSIVE ROCK •••••• •• •••••••••• •• ••••••• •• ••••••••••••.•• • •••••••••••• 

TERTIARY SY~TEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I 

PLIOCENE 

BURNT GULCH CONGlOME:RATE ••••••••••••••••• r•••••••••••••••••••••••••••• 
BROWNS PARK FORHAliON •••••••••••••••••••• ~··•••••••••••••••••••••••••• 
CA~YON BASALT••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAMP DAVIS FORMATION•••••••••••••••••••••••••••••••••••••••••••••••••• 

I 

APPENDIX F f-307 

lOOCNZC 

llOQRNR 

lllAL VM 
lllEOlN 
lllHltN 
lllHTML 
lllKYC.E 
llllCTN 
lllLDLO 
llllGNG 
lllSNDD 
lllTRRC 
lllUtRS 

112ARVD 
ll2BLLK 
112BSLT 
1128VUC 
112CDRG 
112DOLK 
112EOlN 
112FNPS 
ll2GLCL 
112PLSC 
112PNOL 
112RYLT 
112SCGR 
112SORY 
112TRRC 
112YLSN 

1206SLT 
120EXTV 
l20INTV 
120TRTR 

121BGLC 
1218RPK 
121CNYN 
l21CPOV 



FOWKES FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 121FWKS 
GOOSEBERRY HEMSER Of FOWKES FORMATION ••••••••••••••••••••••••••••••••• 121GSBR 
MOONSTONE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 121MNSN 
NORTH PARK f-ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 121NRPI<. 
ObALLALA FOKMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 1210Gll 
PLIUC~NE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••~••••• 121PLCN 
SALT LAKE FORMATION ••••••••••••••••••••••••••••••••••••••••• ~ ••••••••• 121SLLK 
SPUON BUTT~ BEDS•••••••••••••••••••••••••••••••••••••••••••••••••••••• 121SPNB 
TEEWlNUT fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 121TWNT 

MIOCENE 

ARIKAREE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 122ARKR 
BI~HOP CONGLOMERAlE ••••••••••••••••••••••••••••••••••••••••••••••••••• 122bSHP 
COLlER fORHATIOI't •••••••••••••••••••••••••••••••••••••••••••••••••••••• 122CLTR 
MIOCENE SE:klES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MOCN 
ShERMAN OlORlTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122SRMN 

OLJ.GOCENE 

BIG SAND ORAW SANDSTONE LENTil OF WHilE RIVER FORMATION ••••••••••••••• 1238GSO 
BRULE fORMA liON. •. • • •. • • •• • • •• • • ••. • •••• • ••. • • .• • • • • • • • • • • ••• • • •• •• • • • • 1238RUL 
SEAVER DIVIDE CUNlilOMERATE MEMBEk OF WHITE RIVER FORMATION •••••••••••• 1238VOV 
CHADRON fORMAllLN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 123CDRN 
CALOWE:Ll CANYON VOLCANICS .............................................. 123CLOC 
HAT CREEK bf.OS ••••• ·;. •••••••••••• •• ••••••• •• •••••••••• •• •. • •••• •. •• •• •. 123HCRK 
OLIGOCENE St:RlE:!i. •••••••••••••••••••••••••••••••••••••••••••••••••••••• 1230LGC 
!)WEElWATE.R ME:MBFR UF WHITE. RIVER FORMATION •••••••••••••••••••••••••••• 123STTR 
lAlfMAN MOUNTAih Gk.AVEL••••••••••••••••••••••••••••••••••••••••••••••• 123TMNM 
WIGGINS fC..RMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 123WGNS 
WHilE RIVER FORMATION OR GkOUP•••••••••••••••••••••••••••••••••••••••• 123WRVR 
YOOER FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 123YODR 

EUCfNf 

ABSAROKA VOLCANIC SUPERGROUP•••••••••••••••••••••••••••••••••••••••••• 124A8RK 
AYC.RO!>~ FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 124ACRS 
ALKALI CRtf.t\. STk.AllJM OF WlNU kl Vf:R FOR"ATION. •• • ••• •• ••••• • ••••••• •• •• l24AKCK 
ANGELO MEMBER Of &REE:N RIVER. FORMATION •••••••••••••••••••••••••••••••• 124ANGL 
BULLDOG HOllOW MEHBER Of f-OW"tS fORMATION •••••••••••• ~ •••••••••••••••• 12480GH 
cLACKS fORK ME~BER OF BRIOGER FORHAllON ••••••••••••••••••••••••••••••• 1248KfK 
SLACK ROCK COAl GROUP••••••••••••••••••••••••••••••••••••••••••••••••• 124-BKRK 
6ULLPEli MEMbER Of wASATCH FORMAilON ••••••••••••••••••••••••••••••••••• 124BLPN 
SRIOGt:k FURfii1AllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 124BRDG 
BURNl FORK Wt-Jllt LAYl:;;{. •• •••••• •••. •• •••. ••••••• • ••••••••••••••••••• •• 1248RFK 
&AlES HOLE t-ORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••• 124BSHl 
BAlTLE SPRING fORMAliON ••••••••••••••••••••••••••••••••••••••••••••••• l248SPG 
CATHEDRAL BLUffS lONbUE Of wASA101 FORMATION. ••• •••• •••••••••••••••• • • 124C08f 
COTTONWOOD ORAW BANUEO LAYER~ OF WINO Rl~ER FORMATION ••••••••••••••••• 124COOR 
CHAPPO MEMBER UF WASATCH FORMATlc:Ji •••••••••••••••••••••••••••••••••••• 12~PP 
CltAR CREE~ GRAVELS••••••••••••••••••••••••••••••••••••••••••••••••••• 124CLCK 
tUNTINENlAl PEAK FOkMA.TION •••••••••••••••••••••••••••••••••••••••••••• 12....CLPK 
COlTONWOOO NH 11 E LAYERS ••••••••• •• •••••••••••• ••. • •••••• • • • •• -•••• • • •. • 124CNOW 
EOLENE SE~l~~••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCN 
fONTENtllE MEMBER UF ~REEN RIVER FORHATIONe••••••••••••••••••••••••••• 124FNNL 
FO~Sll nVlTt MEMBER OF GREEN RIVER FORMATION •••••••••••••••••••••••••• 124FSLB 
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GREEN COVE BEOS••••••••••••••••••••-•••••••••••••••••••••••••••••••••• 124GRC.V 
GREENIAN SEkiES••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124GRNN 
GREEN RlVE:R FORMATION••••••••••••••••••••••••••••••••••••••••••••••••• 124GRRV 
hANNA fORMA liON. • • • • •. •. •. • • • •• • ••. • •• •. • • •• • • •. • ••-• • • • • • • • • • • • • • • • •. • l24HANN 
HOBAC.K FORMATluN •••••••••••••••••••••••••••••••••••••••••••••••••••••• 124HBCK 
t1ENRY RANC.h MEMBER OF TEPEE TRAIL FORMATION ••••••••••••••••••••••••••• 124HRRC 
HIAWATHA MEMBER Of WASATCH FORMATION. •••. ••• • •• • • •• • •••• •• • • • ••••• •• •• 124Hwl-H 
KINGSBURY LCNb-LCMERATE MEMBER OF WASATCH FORMATION.••••••••••••••••••• l24KGBR 
LA BARGE MEMBER Of WASATCH fORMATION •••••••••••••••••••••••••••••••••• 124L8RG 
LANEY SHALE MEMBER OF GREEN RIVER FORMATION ••••••••••••••••••••••••••• 124LNEY 
LOST CABIN MEMBER OF WINO RIVER FORMATIONe•••••••••••••••••••••••••••• l24LSCB 
LONE TREE GOLt.H ASH••••••••••••••••••••••••••••••••••••••••••••••••••• ll4LlGC 
LUMAN l 'ONGUE Of GREEN RIVER fORMATION •••• •• •. •• • • ••• • ••. • • • • • • • •• ••• •. 124LUMN 
LYSITE MEMBER OF WIND RIVER FORMATION ••••••••••• ••••••• ••• ••• •••-•• •••• 124LYST 
MONCRIEF MEMBER OF WASATCH fORMATION •••••••••••••••••••••••••••••••••• 124MCKF 
NEWBERGER SAND C SUBSURFACE) • •••.•••• •. • •••• • ••••••• • ••••• • • ••••••••• • •. l24NBRG 
NEW FORK TONGUE Of WASATCH fORMATION. •• •• •• •••••• ••. • ••. •• •••••• ••. • . -. 124Nf RK 
NILAND TONbUE OF WASATtt1 FORMATION •••••••••••••••••••••••••••••••••••• 124NLNO 
PITCHFORK FORMATION. ••. •• •• • •••. •• • • • •• • • •••• ••. • •• •. • •• • • • • • •. •. • • • •. 124PCF·K 
PASS PEAK CON\i.L.OHERATE ••••••••••••• • ••••••• • • ..... •• • ••• • ••••• •........ 124PSPK 
REO DESERT TONbUE. OF WASATCH FURHATION •••••••••••••••••••••••••••••••• l24RUOR 
RAMSt-ORN VOLCANIC SERIES•••••••••••••••••••••••••••••••••••••••••••••• l24RHSR 
SILLEM MEMbE:P OF FOi!IKES FORMATION ••••••••••••••••••••••••••••••••••••• 124SLLM 
TW~lN SUTTE:S HtfotBER OF BRIDGER FORMATION. ••• •• •• •• ••• .. •••• ••• •••••• •-• •• 124TNBS 
TEPEE TRAIL fORMATION ••••••••••• ~ ••••••••••••••••••••••••••••••••••••• 124~Tl 
TIPTON SHALf: MtMSt:R Of GREEN RI\IER fORKAllON••• •• •• • • ••• •• •• • • • • ••. • • • 124TP1N 
TAlMAN FOR14ATION ••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••• l24TTMN 
TUNP MEMBER Of WASATCH FORMATION ....................................... 1241UNP 
UINTA fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124UINT 
ULH COAL (:,ROUP OF WASATCH FORMATION ••••••••••••••••••••••••••••••••••• 124ULM 
WINO RIVER f'ORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 124WDRV 
WAGON BEU FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 124WG60 
WA(JONHOUNO MEMBER Of UINTA FORMATION •••••••••••••••••••••••••••••••••• 124WGNO 
._llKINS PE:AK MEMBER OF GREEN RIVER FORMATION ••••• •••• ••••• •••• •••• • ••• 124WKPK 
WILSON SANO-·•••••••••• • ••••• ••••••••• ••••••,•••• ••••• •••••• •••• •••••• •• 124WLSN 
WllLWOOO FUKMAllUN •••••••••••••••••••••••••••••••••••••••••••••••••••• 124WLWO 
WASHAKIE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 124WSHK 
WASATCH FORMAliQN ••••••••••••••••••••••••••••••••••••••••••••••••••••• 124WSTC 

PALEOCENE 

EVANSTON fORMATION •••••••••••••••••••••• " ••••••••••••••••••••••••••••• 125EVNS 
FtRRIS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 125FRRS 
FORT UNION FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• lZ5FRUN 
HAMS FORK COhGlOHERATE MEMBER OF EVANS TON FORMATION. ••••••. • •• •• •••• •• 125HMFK 
LOBO SHALE MEMbER OF FORT uNION FORMATION ••••••••••••••••••••••••••••• 125LOBO 
MANTUA LEN'Ill OF PO LEtA T BENCtt FORMAT ION. •• •• • •••• • ••• •• • •••••• • •• •. • • 125MNTU 
POLECAT BENCh FORMATION••••••••••••••••••••••••••••••••••••••••••••••• 125PCSC 
PALEOCENE SERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 125PLCN 
PINYON C.ONt:.LOMERAJE ••••••••••••••••••••••••••••••••••••••••••••••••••• 125PNYN 
ROC.K BENCH QUARRY liEOS Of POLECAT BENCH FORMATION ••••••••••••••••••••• l25RKBQ 
SILVER COULEE BEDS OF POLECAT 8ENCH FORMATION ••••••••••••••••••••••••• 125SlVC 
SHOTGUN MEMBER OF FORT UNION FORMATION •••••••••••••••••••••••••••••••• 125STGN 
TONGUE RIVfR MEMBER Of FORT UNION FORMATION •• •••• ••••••• •••••••••••• •• 125TGRV 
TULLOCK HEHBER OF FORT UNION FORMATION •••••••••••••••••••••••••••••••• 125TULK 
WALTMAN SHALE MEMBER OF FORT UNilW FORMATION. •• •. ••• •••. •• • •• • ••• • •• • • 125WLMN 
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MESOZOIC 

MESOZOIC. ERATHEM ....................................................... 200MSZC 

CRETACEOUS 

CRETACEOUS SYSTEM••••••• i ••••••••••••••••••••••••••••••••••••••••••••• 

UPPER CRE:TAt..EOUS 

ADAVILLE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 
ALMONO f-ORI4AllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ALLEN RIDGE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 
BLALK BUTTES COAL GROUP••••••••••••••••••••••••••••••••••••••••••••••• 
6ACON R lOGE SANOSl"ONE. • •• •. • ••• • ••. •. • • •. •• ~. • •. • •• • •• it. •. •. • • • • • • • •. • 
BLIND BULL FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 
bELLE FOURChE ShALE.••••••••••••••••••••••••••••••••••••••••••••••••••• 
bLAlR f--ORHAIION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BOW FORMATION OR GROUP•••••••••••••••••••••••••••••••••••••••••••••••• 
BASIN SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
BAXTER SHALt••••••••••••••••••••••••••••••••~••••••••••••••••••••••••• 
C.LAGGETT SHALE OF THE HUNTANA GRWP••••••••••••••••••••••••••••••••••• 
tttlMj\fEY ROC.K luNbUt OF BLAIR FORMATION •••••••••••••••••••••••••••••••• 
CODY SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UPPER CRETACEOUS SERIES••••••••••••••••••••••••••••••••••••••••••••••• 
CARLILE SHAlE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OAt<..OTA !>ANOSTUNE UK fORMATION ••••••••••••••••••••••••••••••••••••••••• 
EAGLE SANDSlONt••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ELK BASIN SitNOSl~E MEMbER OF TelEGRAPH CREEK FORMATION •• ~. ••. ••• • •• •• 
ERICSON SANOS lONE OR FORMATlor• •• •• •• • ••• ••• • • ••. • •• • •• •. •. • •. • ••• • •. • • 
EVERTS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FRONTIER FORf-1AllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 
FlllHUGH SAND CSUBSURFACEI•••••••••••••••••••••••••••••••••••••••••••• 
FOX HillS fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
GAMMON fERRL'blNOUS MEMBER OF PIERRE SHALE••••••••••••••••••••••••••••• 
GREENHORN LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 
GRANERO~ SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HAYSTACK MOUNTAINS FORMATION .......................................... . 
hAILEY ShAL~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HlLLIARU ~HALE UR FORMATION ••••••••••••••••••••••••••••••••••••••••••• 
hAREBELl FOkMAllON ••••••••••••••••••••••••••••••••••••• ~ •••••••••••••• 
HYGIENE SAND~lUN~••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ILES FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
K.ARA .BENlONlllC MEMBER Of PIERRE:: SHALE••••• ••••. •••• • •••••••• •••••• ••• 
t<.NOBS-CHi::ROt<.EE COAL GROUP••••••••••••••••••••••••••••••••••••••••••••• 
KlMtiALL SANU tSUbSURfACEJ••••••••••••••••••••••••••••••••••••••••••••• 
LANOSLJ.OE (.REEf<. FOKMATION ••••••••••••••••••••••••••••••••••••••••••••• 
LANCE. FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LARAMIE: fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LEWIS SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lAZEART SANOSTUNE MEMBER Of ADAVILLE FORMATION •••••••••••••••••••••••• 
MEOlClNE: BOW fORMATlON •••••••••••••••••••••••••••••••••••••••••••••••• 
MONUMENT HILL BENl.ONTlC MEMBER Of PIERRE SHALE. • • • • • • •. • • • •• ~ • • • •. •. • • 
MANCOS SHALE•••••••~•••••••••••••••••••••••••••••••••••••••••••••••••• 
MITTEN BLAt~ SHALE MEMBER Of PIERRE SHALE••••••••••••••••••••••••••••• 
MEETEETSE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 
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210CRCS 

211ADVL 
211ALMD 
211AROG 
2118CKB 
211BCRG 
211Bl08 
2118lFC 
2116LIR 
211SOW 
211BS IN 
lllBXTR 
211ClGG 
211CMRK 
211COOY 
211CRCSU 
211C.RLL. 
211DKOT 
ZllEGLE 
2llELKB 
ZllERCS 
211E~RS 

211FRNR 
211FTZG 
211FXHL 
211GMMN 
211GRNR 
ZllGRRS 
21111CKM 
2llH1LY 
211HLRO 
2llHR8l 
2llHYGN 
211ILES 
211KARA 
211K8CK 
211KMBL 
211LDCK 
2lllNCE 
211LRMI 
211LW1S 
211LZRT 
ZllfiV C.B 
211MMHL 
2llMNCS 
211MTTN 
211MllS 



MESAVERDE f ORMATION OR GROUP ••••••.•••••• • •••• • • • •• • • • • ••••••• • •• • • •• • • 2 llMV RO 
NIOBRARA fORHAT"ION •••••••••••••••••••••••••••••••••••••••••••••••••••• 211NBRR 
OCTH LOUIE SAND CSUSSURFACEI •••••••••••••••••••••••••••••••••••••••••• 2110CTL 
OYSTER RIOGE: SANDSTONE MEMBER Of FRONTIER fORHATIONa•••••••••••••••••• ZllOROG 
PEDRO BENTONITE &EO Of PIERRE SHALE••••••••••••••••••••••••••••••••••• 2llPORO 
PEAY SANDSTONE MEMBER OF FRONTIER FORMATION ••••••••••••••••••••••••••• 211PEAY 
PINEY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211PlNY 
PIERRE SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZllPIRR 
POOL CRtEK SHALE MEMBER Of CARLILE SHALE ••••• ••• •••• •••••••••••••• •••• ZllPlCK 
PINE RIDGE SANUSTDNE•••••••••••••••••••••••••••••••••••••••••••••••••• 211PROG 
PARKMAN SANDSTONE MEMBER OF MESAVERDE FORMATION ••••••••••••••••••••••• 211PRKM 
QUEALY SANO (SUBSURfACE) •••••••••••••••••••••••••••••••••••••••••••••• 211QULY 
REO BIRO SllTY MEMBER OF PIERRE ShALE••••••••••••••••••••••••••••••••• 211R080 
ROC.K SPRINGS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 211RKSP 
RAWLINS SANOSlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 211RLNS 
SHANNON SANDSTONE MEMBER OF CODY SHALE•••••••••••••••••••••••••••••••• 211SNNN 
SUSSEX SANDSTONE MEMBER Of C.OOY SHALE••••••••••••••••••••••••••••••••• 211SSSX 
STEELE SHALE~••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211STEL 
TORCHllbHT SANUSTONE MEMBER OF FRONTIER FORMATION••••••••••••••••••••• 211TCLG 
TELEGRAPH CREEl\ FORMATION ••••••••••••••••••••••••••••••••••••••••••••• 211TPCK 
TEAPOT SANDSTONE MEMBER Of MESAVERDE FORMATION. •• ••• •••• •••• •••••••• •• 211TPOT 
TORRINGTON MEMBER OF LANCE fORMA liON. •• •• •• •• •••. •••. ••. • •• •• •• ••• •• •. 211TRNG 
TURNER SANOY MEMBER OF CARLILE SHALE•••••••••••••••••••••••••••••••••• 211TRNR 
WALL CRE:EK SANUSTONE MEMBER OF FRONTIER FORMATION ••••••••••••••••••••• 211WL(.K 

LOWER CRETAC.tOUS 

ASPEN SHALE OR FORMATION •••••••••••••••••••••••••••••••••••••••••••••• 217A~PN 
SECHLER CONGLOMERATE •••••••••••••••••••••••••••••••••••••••••••••••••• Zl76C.LR 
BlRDHEAD SANO~TONE MEMBER Of CLOVERLY FORMATION ••••••••••••••••••••••• 217BRDO 
BARRETT SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217BRRT 
BEAR RIVER ffitUo\ATION ••• •••••• •• ••••• ••••• •••••••••••••• ••• ••• ••••••• •• 2l78RRV 
COKEVILLE fORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 217CKVL 
<:HILSON ME."BE:R OF LAKOTA fORMATION •••••••••••••••••••••••••••••••••••• 217CLSN 
CLAY SPUR BENl-ONITE BED OF MOWRY SHALE•••••••••••••••••••••••••••••• •• 217C.lSP 
C..l.OVERLY FORMA"TlON •••••••••••••••••••••••••••••••••••••••••••••••••••• 217CLVL 
lOWEk CRETACEOUS SERIES ••••••••••••••••••••••••••••••••••••••••••••••• 217CRCSL 
ORANEY llMt:STONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 2170RNV 
EPHRAIM CONGLOMERATE ••. •• •I• ••••• •• ••••••••••• •• •••••• •• •• ••••••••••••• 217EPRM 
fAlL RIVER FORMATION ••••••••••••••••••••••••••••••••••••• ~ •••••• ~ ••••• 2l7FLRV 
FUSON MEMBER OF LAKOTA FORMATION •••••••••••••••••••••••••••••••••••••• 217FUSN 
GANNETT GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217GNNT 
GREYBULL ~ANO~IONE: MEMBER Of CLOVERLY FORMATION •• ••• •••• •• •••••••••• •• 217GRBL 
HAY C.REE:K FORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• Zl7HCRK 
INY'AN KARA &ROUP •• •. ••. •• ••••••• ••. •. •• •• •• •• •• •. ••• •. • • •••• • •••• • ••• • 217INKR 
KEYHOLE SANDSTONE MEMBER OF fALL RIVER FORMATION •••••••••••••••••••••• 2171\YHL 
LAKOTA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 217LKOT 
MOODY SANDSTONE.: MEMBER OF T'HERMOPOLIS ShAlt: ••••••••••••••••••••••••••• 217MODY 
MINNEWA!>TE LlMESlONE MEMEJER Of lAKOTA FORMATION ••••••••••••••••••••••• 217MNST 
MOWRY SHALE••••••••••••··~··•••••••••••••••••••••••••••••••••••••••••• 2llMWRY 
NEWC.ASTLE SANDSTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 217NCSL 
PETERSON LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 217PRSN 
QUEALY FORHAllON ••••••••• ti•••••••••••••••••••••••••••••••••••••••••••• 217QULY 
SUBLETTE FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 217SBLT 
SAbE JUNCTII:h FOKMA'fiON ••••••••••••••••••••••••••••••••••••••••••••••• 217SGJt 
SKULL CREEK SHAlE••••••••~•••••••••••••••••••••••••••••••••••••••••••• Zl7SKCK 
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SMITHS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 217SMTS 
THOMAS fORK. FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 217TMFK 
TNERKJPOL!S ShALE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 217TMPL 

"URASSIC 

JURASSIC. SY~TEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2ZO..tRSC 

UPPt:R JURAS~lC. 

CARMEL fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 221CRML 
CUK TIS FO~MATION ••.•• ••. •• •• • •• •. ••• •. ••• ••• •• •• • • •• • ••• • •• ••• •• •••. • •• 221C.RTS 
C.ANYON SPRINGS SANOS"fONE: MEMBER OF SUNDANCE FORMATIONe•••••••••••••••• 221CSPGS 
GYPSUM SPRlNG FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• Z21GPSP 
HULETT SAND~lONE MtMBER Of SUNDANCE fORHATlONe•••••••••••••••••••••••• 221HlTT 
UPPER ~URA~SlC. SERlES••••••••••••••••••••••••••••••••••••••••••••••••• 221JRSCU 
LAK. MEMBER Of SUNDANCE fORMATION ................ ~ •••••••••••••••••••••• 22llAK 
MORRISON FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 221MRSN 
PR~USS SANO~TONE OR REOBEUS ••••••••••••••••••••••••••••••••••••••••••• 221PRSS 
RIERUON FORMAllUN ...................................................... 2ZlRRON 
SlOCKAOE: tU:AVE:R ShALE:: MEMBER Of SUNDANCE FORMATION. •. ••. ••. • • ••. •• • • • • 221SKBV 
SUNUANCf: FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 221SNOC 
STUMP ~ANDS TONE .• •. •·•. • • • • ••••••• ••. • • • .... ••. • •••. • • •. • •• •. • • •. •. • •. • • • 221STMP 
SWIFT fORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 221SWFT 

MlOULE JURA~~!( 

MIODlt. -JURASSil. SERIES. •• •• ••••• •• •• • ••. ••• •• •• •• ••. ••• ••• ••••• ••• •• •• 224JRSCM 
SAWTOOTH FORMA liON ... •• •••••• •• •. •• ••••••• •. • ••• •. •• • •. •. • ~ • • • • • • • • •• • • Z24STT.H 
TWIN C.RtEK L.lMl:-SlONE OR fORMATION ••••••••••••••••••••••••••••••••••••• Z24TCRK 

LOWER JURA!>Sit 

t..OWER JURASSlL SERIES••••••••••••••••••••••••••••••••••••••••••••••••• 227JRSCL 
NUGGeT SANU~TON~•••••••••••••••••••••••••••••••••••••••••••••••••••••• 227NGGT 

TKIASSIC 

TRIASSIC SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 230TRSC. 

UPPER lRIASSJC 

ALLOVA LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 231ALCV 
ANKAkE:H SHALE,f:ORHATION,OR RE1J BEDS •• •• •••••• ••• •••• ••••• • ••• •••••• • •• 231ANKR 
CHUGWAIER fURMATIOt-4 OR GROUP•••••••••••••••••••••••••••••••••••••••••• 231C.GTR 
LROW MUUNlAlN SANDSTONE MfMbER Uf CHU~WATER FORMATION ••••••••••••••••• 231CRMN 
~ELM fORMAliON •••••••••••••••••••••••••••••••••••••••••••••••••••••••• Z31JELM 
POPO AGIE M EM&f:R Of CHUGWA l 'I:R FORMAT I ON. •. • • • • • • • • • • • •• • • •. • • • •. • •• •. • 2 31PPAG 
UPPER TRIASSIC SERIES ••••••••••••••••••••••••••••••••••••••••••••••••• 231TRSCU 
wYOPO fORHAll.ON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 231WVOP 

LUWER TRIASSIC 

DIN WOODY FORMA liON •••• •. • •. • ••. • • •• •. • •• •• ••. • • • • • ••. • •• • • • • • • • • • • •. • • • 2 310NOY 
ERVAY MEMHE.R Uf GOOSE EGG FOkMATION ••••••••••••••••••••••••••••••••••• 231ERVY 
FKtE:ZEOUl !)hAlt MEfitBER OF GOOSE tGG FORMATION •• • • •• • • • •• •• •• •• • • •• •• •. 231FRZT 
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GOOSE EGG FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 237GSEG 
LITTLE MEDit.INt: MEMBER OF GOOSE EGG FORMATION ••••••••••••••••••••••••• 237LMOC 
RED PEAK rORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 237ROPK 
SPEARFISh FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 237SPRF 
LOWER TRIASSIC SE~IESa•••••••••••••••••••••••••••••••••••••••••••••••• 237TRSCL 
TttAYNES llMESTOME ••••••••••••••••••••••••••••••••••••••••••••••••••••• 237TYNS 
WOOUSIDE FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 237WOSD 

PALEOZOIC. 

PALEOZOIC ERATHEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 300PLZC 

PERMIAN 

PERMIAN SY'Sl'EM •••••••••• • ••••••• •• ••••••• •• •••••••••••••••••••••••• •.. 31 OPRMN 

UPPER PERMIAN 

Dlff ICULTY SHALE MEMBER OF GOOSE EGG FORMATION ••• •• ••• •• ••••••• •• ••••• 3IlDFC.L 
FRANSON MEMbER OR TONGUE OF PARI(. CilY fORMATION ••••••••••••••••••••• •• 311FRNS 
fREEZEOUT lONGUE OF CHUGWATER fORMATION ••••••••••••••••••••••••••••••• 311FRZT 
G.LI;NOO SHALE MEMBER OF GOOSE EGG FORMAl ION ••• •• •• ••. •• • •• ••••••• ••. •. • 311GLND 
GRANDEUR MEMBER OF PARK CITY FORMATION •••••••••••••••••••••••••••••••• 311GROR 
MEADE PEAK PHOSPHATIC. SHALE MEMBER OF PHOSPHORIA FORMATION •••••••• •••• 311MOPK. 
PARK ClTY f ORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 311PRKC 
UPPER PERMIAN SERIES •••••••••••••••••••••••••••••••••••••• ;.. ••••••••••• 3llPRMNll 
PHOSPHORIA fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 311PSPR 
RETORT PHOSPHAllC. SHALE MEMBER Of PHOSPhORIA FORMATION •• •• • • • • • •. •. • • • 311RTR·r 
REX CHERT MEMBER Of PHOSPHORIA FORMATION •••••••••••••••••••••••••••••• 3IlRXCR 
SHfOttORN SAf~OSlONE •• ••• ••••••• •• •• ••. ••• ••••••••• ••• ••••••••••••• ••• •• 3ll~DRN 

LOWER PERMIAN 

CASPER FORHAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 317C.SPR 
CONVERSE SANOSlONc BE::D OF HARTVILLE FORMATION •••••• ~··•••••••••••••••• 317CVRS 
FOUNTAIN FOkMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 317FNlN 
FORE:LlE LIMESTONE MEKBE:R OF GOOSE Et;G FORMATION •••••••• ~··•••••••••••• 317FRLL 
HARTVILLE fORMAl. ION • ••. ••. • • •• • • ••. •. •• • • •• • • • •. • ••. • • • • • • •• •. • • • • • • •• 317HRVL 
I~~lESIDE FORMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••• 3171GLO 
MINNEk.AHTA LIKESIONE •••••••••••••••••••••••••••••••••••••••••••••••••• 317MNK1 
MINNELUSA fURMAliON ••••••••••••••••••••••••••••••••••••••••••••••••••• 317MNLS 
MAROON FORHAllON •••••••••••••••••••••••••••••••••••••••••••••••••••••• 317MRON 
OPECHE SHALf: • .- ......................................................... 3170PCH 
POPE SPRINGS SA~OSTONE •••••••••••••••••••••••••••••••••••••••••••••••• 317PPSP 
LOWER PERMIAN SfRIE~•••••••••••••••••••••••••••••••••••••••••••••••••• 317PRMNL 
SYBILlE TONGUE Of PHOSPHORIA FOR"'ATION •••••••••••••••••••••••••••••••• 317SBll 
SATANKA SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 317STNK 
TOSI CHERT MEMBER OR TONGUE Of PHOSPHORIA FORMATION. • •••••••••••• • •••• 317TOS1 
lENSlEEP SANOSl'ONE •• ••. • •• •. •• • • •• •• • ••. • •• •• •• •. ••. • •• •••• • •••• •• •••• 3l7TSLP 
WELLS FORMAl'lON ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 317WL.LS 

PENNSYLVANIAN 

PENNSYLVANIAN SYSTEM•••••••••••••••••••••••••••••••••••••••••••••••••• 32CPSLV 
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MIDDLE PENNSYLVANIAN 

HORGAN FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 324MRGN 
MIOOLE PtNNSVLVANIAN SERIES••••••••••••••••••••••••••••••••••••••••••• 324PSLVM 

LOWER PENNSYLVANIAN 

AMSDEN f-ORMATION •• •. ••. •• • •• •• •• ••• •. •••. •• •• ••. • •• • • ••. •• ••. •. • •• • • •·• 327AMSO 
BELL SAND lSUBSURfACB•••••••••·••••••••••••••••••••••••••••••••••••••• 3278ELL 
DARWIN SANU!)l'l.'tH:: HtMBE:R Uf AMSDEN FORMATIOt-4 •• •• •. ••• • ••• ••. ••• • ••••• •. 3270RWN 
FAIRBANK FORMAllON •••••••••••••••••••••••••••••••••••••••••••••••••••• 327FRBK 
LOWER PENNSYLVANIAN SERIES•••••••••••••••••••••••••••••••••••••••••••• 327PSLVl 
'-I:UAURANT QUARTl.llE OR FORMATION ••••••••••••••••••••••••••••••••••••••• 327QDRN 
ROUND VALLEY LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••• 327ROVL 

MISSISSIPPI AN 

MISSISSIPPIAN SYSTEM •••••••••••••••••••••••••••••••••••••••••••••••••• 330HSSP 

UPPER MISS!~SlPPIAN 

MADISON GROUP tUPPER AND lOWER MISSISSIPPIAN •••• • •••••••••. •••• ••• • • •• 331HDSN 
MISSION CANYON LIMESTONE ............................................... 331HSNC 
MISSISSIPPIAN, UPPER•••••••••••••••••••••••••••••••••••••••••••••••••• 331M~SPU 

LOWE~ MISSISSIPPIAN 

DARSY FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3370RBY 
GUERNSEY fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• 337GRNS 
lOUbEPUlE LiMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••• 337lUGP 
MlSSlSSIPP.tAN, LOWER•••••••••••••••••••••••••••••••••••••••••••••••••• 337MSSPL 
PAHASAPA LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••• 337PHS~ 

DE:vONlAN 

DEVONIAN SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3400VNN 

UPPER OEVUNlAN 

UEVONlANt UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3410VNNU 
JEffERSON t-ORMAllON ••••••••••••••••••••••••••••••••••••••••••••••••••• 341JfRS 
THREE FORKS SHALE••••••••••••••••••••••••••••••••••••••••••••••••••••• 3~1TRfK 

LOWER DEVONIAN 

BEARTOOTh buTTt. FORMATION ••••••••••••••••••••••••••••••••••••••••••••• 347BRTB 
DEVONIAN, LOWEk••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3470VNNl 

URIJOVIClAN 

ORUOVICIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 3600DVC 

UPPER UROOV!ClAN 

biGhORN OOLOMllE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 361BGRN 
LElbh lJOLOMilE MEKBl:.·R Ot-- bJ.GHORN OOLOMllE ••• ••••• ••••••• ••••. ••••••••• 36lllGH 
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LANOER ~ANOSTONE MEMBER OF BIGhORN DOt.:.OMITE ••••••••••••••••••••••••••• 3blLNOR 
ORDOVICIAN, UPPER••••••••••••••••••••••••••••••••••••••••••••••••••••• 3blOOVCU 

MIDDLE ORDOVICIAN 

ALADDIN SANOSJONE ME,.BER OF WINNIPEG FORMATION •••••••••••••••••••••••• 3o4AlDN 
ORDOVICIAN, MI~DLE•••••••••••••••••••••••••••••••••••••••••••••••••••• 36400VCM 

LOWER ORDOVICIAN 

DEADWOOD FORMAT lOti •••• •. • •••••• •. • ••••• • •• • • • •• •. •• • •. • •• • •. • ••• •. • •. • 3b 7LJO WO 
ORDOVICIAN, LOWER••••••••••••••••••••••••••••••••••••••••••••••••••••• 3b700VCL 

tAMBRIAN 

CAMBRIAN SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 370CMBR 

UPPER C.AMBftlAN 

BULK SPRING FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 371SKSP 
BOYSEN FORMATlONe••••••••••••••••••••••••••••••••••••••••••••••••••••• 3716YSN 
CAMBRIA~, UPPER•••••••••••••••••••••••••••••••••••••••••••··~·•••••••• 371CHBRU 
GALLATIN LIMESTONE UR FORMATION ••••••••••••••••••••••••••••••••••••••• 371GLTN 
GROS VENTRE FCRMAllON ••••••••••••••••••••••••••••••••••••••••••••••••• 371GRVR 
OPI:N DOOR LIME!> lONE ••• ••••••••• •••. •• •••. ••••••·• •••••••••• •• •••••••. •• 3710POR 
PILGRIM liMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 371PLG~ 
SNOWY RANGE FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 371SNRG 

MIDDLE CAMBRIAN 

CAMBRIAN, MIDDLE•••••••••••••••••••••••••••••••••••••••••••••••••••••• 374tMBRM 
DEATH CANYON HEMSER OF GROS V~NTRE FORMATION •••••••••••••••••••••••••• 37~DCNN 
OEPASS FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 374DPSS 
fLATHEAD QUARTZITE OR SANDSTONE••••••••••••••••••••••••••••••••••••••• 374FLTD 
MEAGHER LIM~STONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 374MGHR 
PARK SHALE•••••••••••••••••••••••~•••••••••••••••••••••••••••••••••••• 374PARK 
WOLSEY SHALE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 374WLSV 

PRECAMBRIAN 

PRECAMBRIAN ERATHEH••••••••••••••••••••••••••••••••••••••••••••••••••• 400PCMB 

APPENDIX f F-315 



AMERICAN SAMOA 

C-ENOZOIC 

CORALLINE RUBBLE DEPOSITS ••••••••••••••••••••••••••••••••••••••••••••• 100CLR8 
CENOZOIC ERA'THEM •••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZt 
LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOLMSN 

QUATERNARY 

~UATERNARY SYSTEM •• ••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOl.E~E 

HOLOCENE ALLUVlUMe•••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
ALLUVIAL AND TALUS DEPO~llS ••••••••••••••••••••••••••••••••••••••••••• lllALVT 
AUNUU TUFF•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllAUNU 
bEACH OEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllBEtH 
CALtARE:UUS SAND AND kUBBLE OEPUSITSe•••••••••••••••••••••••••••••••••• lllCSRB 
LtllNc VOLCANIC.S,UhOIFfERENTIATEO •••••••••••••••••••••••••••••••••••••• lllLEON 
LEONE VOLCANltS,ASH DEPOSITS •••••••••••••••••••••••••••••••••••••••••• llllNAS 
LEUNE VOLCANICS,LlNOER CONES•••••••••••••••••••••••••••••••••••••••••• llllNCC 
LEONE VOLtANlCStLA~A FLOWS•••••••••••••••••••••••••••••••••••••••••••• llllNlf 
LEONE VOLCANICS,TUFF UEPOSITS ••••••••••••••••••••••••••••••••••• ~ ••••• lllLNTF 
OFU VOLCANlt ROCKS.TUFF DE:POSilS •••••••••••••••••••••••••••••••••••••• lllO~TF 
SWAMP DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllSWMP 
TUA VOLCANIC RUtKStlAVA FLCWS••••••••••••••••••••••••••••••••••••••••• lllTUlf 
TUA VOLCANIC. ROC.I<.~tTUFF DEPOSITs •••••••••••••••••••••••••••••••••••••• lllTUTF 

PLEISTOCENE 

AFONO TRACHYTE•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112Af-ON 
LEILA TRAChVTEa••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll2LEIL 
LEfULUfULUA TRAC~YTE•••••••••••••••••••••••••••••••••••••••••••••••••• ll2lflf 
MAl'AFAO TKACHYTt:. •• • • •• • •• •• • •. •. •• • •• •. •. •• • • •• •• •• • •. • • • • • • • • • ••. •• • • 112MTFO 
OFU VOLCANIC kOC.K,LAVA FLOWS•••••••••••••••••••••••••••••••••••••••••• 1120flF 
OLOSEGA VOLCANlt ROCK, LAVA ~LOWS••••••••••••••••••••••••••••••••••••• 1120GLF 
PlOA TRAlkYTE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112Pl0A 
~LEISTOC~NE £ERIES•••••••••••••••••••••••••••••••••••••••••••••••••••• 112PLS~ 
PAPATELE IRACHYTE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 112PPTL 
TAU TRAtHYT~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TAU 
VAllA TRAChYTEa••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112VATI 

TERllAKY 

TERTIARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• l20TRTR 

PLIOCENE 

ALUFAU VOLCANILS,UNDIFFERENTJATEO •••••••••• ~ •••••••••• ~ •••• ~ •••••••••• 121AlfU 
MASEFAU DIKE COMPlEX •••••••••••••••••••••••••••••••••••••••••••••••••• 121MSFU 
OLOMOANA VULC.ANlC.S, l.WOlFFERENTIATEO. ••• ••• • • •• ••••• • ••••• •••• •••••• •• 1210LJIIW 
PAGO VOLCANIC SERIES,EXlRA-(.ALDERA VOLCANICS,UNDIFFERENTIATEO ••••••••• l21PAGOE 
PAGO VOLC.ANlL SE:RIES,lNTRA-tALOE:RA VOLC.ANICS,l.HOIFFERENTIATEO ••••••••• l21PAG0l 
PLIOCENE ~~RIE~•••••••••••••••••••••••••••••••••••••••~••••••••••••••• 121PLtN 
TAPUlAP\J VOLCANICS,UNOIFFERENliATEO,LAVA FlOWS,TUff AND CINDER CONES •• 12ll.PTP 

APPENDIX F f-3lb 



MIDWAY ISLANDS 

CENOZOIC 

CORALLINE RUBBLE •••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCLRB 
CENOZOIC ERATHEH•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNlC 
LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOL"SN 

UUATERNARY 

HOLOCENE 

BEACH DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllBECh 

APPENDIX F F-317 



PUERTO RICO 

CENOZOIC 

ALLUVIUM ANO TALUS •• •• • ••. • ••••• •• •. • •••. •• ••• •-• •• • • • •. • • ••• • •• • •• •. • • lOOALVT 
CE.NOlO 1 C. ER Al.HEM •••• • ••• •. • ••••••••• • ••• • • ••••••• • •••• • • • ••••• •. ~ • •• •. 1 OOCN ZC 

CJUA TERNARY 

QUATERNARY SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOCENE 

ALLUVlUM,COASTAL •••••••••••••••••••••••••••••••••••••••••••••••••••••• lllAVMC 
ALLUVlUM, VAllEY. •• •. ••. • • • •• • ••• •• •••• • •• •• • • •• •. •• •• • •• • •• • •••• •·• •••• lllAVMV 
HOLOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 
VALlEY ALLUYlUM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllVLAV 

lERTIAR'f 

TERTIARY ~VSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

MIOl.ENE: 

AGUAUA LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 122AGUO 
AYMAMON LIMtSluNE: ••• ••. •• •• ••••• •• •• • ••. • ••. • •• • • •••. •••• • •••• •• •••. •• 122.AMMN 
ClbAO FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122CIBO 
CAMUV FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122CMUY 
ISLA MONA OOLOMilf. (MONO ISLAND) •••••••••••••••••••••••••••••••••••••• 1221SLM 
UANA DlAZ FORMATION ..................................................... I22JNOZJ 
LIRJO llME~TONE (MONO ISLANU) ••••••••••••••••••••••••••••••••••••••••• 122LIRO 
M.IOC:ENC:-OLIGOCt:Nt SERIES•••••••••••••••••••••••••••••••••••••••••••••• 122MCOG 
MIOt~NE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MOCN 
PONC.E LlHESlONE' ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122PONC 

Oll(,OCf:NE 

LARE~ LIMESTONE •••••••••••••••••••••••••••• ~•••••••••••••••••••••••••• 123LRES 
OLlbOCENE ~ERIES•••••••••••••••••••••••••••••••••••••••••••••••••••••• 1230LGC 
SAN SABASTIAN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••• 123SSBS 

E.OC.ENE 

EOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCN 
PLUTONIC ROCKS,II'LLUOING OlORillC ROCKS AND INTRUSIVES •• •• •• ••• ••••• •• 124PLNC 
VOLCANIC RGt.KS,INCLUDING llHESTONt AND DETRITAL MATERIAL•••••••••••••• 124VLCC 

APPENDIX F F-:Sl8 



TERR. OF PACIFIC IS. 

CENOZOIC 

ALLUVIAL AND TALUS OEPOSlTSaa••••••••••••••••••••••••••••••••••••••••• lOOALVT 
BEACH DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOBECH 
CENOZOIC ERAT~EM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOCNZt 
LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOLMSN 
PRE-tALOERA VOLCANIC ROCKS,lAVA FLOWS••••••••••••••••••••••••••••••••• lOOPRLF 
PRE-cALDERA VOLC..ANIC ROCKS,PYROCLASTIC DEPOSITS ........................ lOOPRPY 
PRE-tALOERA VOLCANIC ROCKS,UNOIFFERENTIATEO ••••••••••••••••••••••••••• lOOPRVC 
POST-CALDERA VOLCANIC ROCKStLAVA FLOWS•••••••••••••••••••••••••••••••• lOOPSlf 
POST-CALDERA VOLCANIC ROCKS,PYROCLASTIC OEPOSITS. ••••••••••••• •••••••• lOOPSPY
POST-CALDERA VOLLANIC ROCKS,~DIFFERENTIATtO •••••••••••••••••••••••••• lOOPSYC 
REEF-lSLANO LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••• lOORFID 
REGOLITH •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOORGLT 
RAISED REEF ANO BEACH DEPOSITS •••••••••••••••••••••••••••••••••••••••• lOORRFB 
VOLCANIC ROC.KS,LAVA FLOWS,UNOlFFERENTIATEO •••••••••••••••••••••••••••• lOOVtlF 
VOLCANIC R.OCK,P\'ROCLASTIC OEPOSITS AND ASSOCIATED SEDIMENTARY DEPOSIT'S lOOVCSH 
VOLCANIC ROCKS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOVLCC 

'-lUATERNARY 

QUATERNARY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOCENE 

ARTIFICIAL FILL••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllAFCF 
HOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
BEACH DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllBECH 
EMERGED LlHESANOS ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllEMGL 
HOLOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 
MARSH DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHRSH 
HERlZO LIMESTONE. •••••••••••••••••••••••••••••••••••••••••••••••••••••• lllMRZC 
PELELIU LIMESTONt: ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllPlLll 
SAND DEPOSITS lELEVATEO OR INLAND FROM PRESENT BEACHES)••••••••••••••• lllSANC 
SWAMP DEPOSITS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllSWMP 
SALT-WATER SWAMP DEPOSITS••••••••••••••••••••••••••••••••••••••••••••• lllSWSP 

PLEISTOCENE 

AGANA ARGlllAC.EOUS MEMBER Of MARIANA LIMESTONE •••••••••••••••••••••••• 112AGAN 
ALLUVluM,HASS-WASliNG DEPOSITS AND YOUNGER TERRACE DEPOSITS ••••••••••• ll2ANYT 
LATERITE•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 112LTRT 
MARIANA llHESlONE,UNOIFFERENTIATEO •••••••••••••••••••••••••••••••••••• 112MRIN 
MARIANA LIMESTONE,MAIN BODY ••••••••••••••••••••••••••••••••••••••••••• 112MRNM 
PALAU LIMESTONE ........................................................ 112PALU 
PLEISTOCENE SERlE S. • • •. • •••••• •. •• •. • ••• ••• • • • • ••••• • • • • •. • •••••• • ••• • ll2Pl_S{, 
TANAPAG llMI::STONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 112TNPG 

TERTIARY 

TERliARY SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 
VOLCANIC. ROCKS•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 120VlCC 

APPENDIX F F-319 



PLIOCENE 

AIRAI LLAY•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121AIRI 
ALIFAN LIMESTONE •••••••••••••••••••••••••••••••••••••••••••••••••••••• 121ALFN 
ALIFAN LIMESlONE,UPPER UNNAMEO HEHSER••••••••••••••••••••••••••••••••• 121ALFNU 
BARRIGADA LIMESlONE •••••••••••••••••••••••••••••••••••••••••••••• ~ •••• 121BRGO 
JANUH FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 121JNUM 

MIOCENE 

BOLANOS PYROCLASTIC MEMBER 1 UH4TAC fORMATION ••••••••••••••••••••••••••• 1228LNS 
BONYA LIMESTONE ••••••••••••••••••••••••••••••••• ~··••••••••••••••••••• 122BONY 
OANOAN fLOW HEfiiiBtR~UKATAC FORMATIONe•••••••••••••••••••••••••••••••••• 122DNON 
OONNI S.ANOSTONE MEMeER OF TAGPOCHAU LIMESTONE •••••••••••••••••••••••• ;. 122DONN 
FACPIC VOLCANIC MEMBER Of OMATAC FORMATION •• ••• •••••••• ••• •••••• •••• •• 122FtPC 
MA~ FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• -•••• 122MAP 
MACHEGll' C.OHGL014ERATE MEMBER,TAGPOCHAU. LIMESTCWE •••••••••••••••• •••• •• 122MCGT 
MAEMONG LIMESTONE MEMBER,UMATAC FORMATION ••••••••••••••••••••••••••••• 122HMNG 
MIOCENE S~RIES.••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122MOtN 
TOMIL VOLCANICS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122l0Ml 
TAGPOCHAU LlMESTONE,PURE TO IMPURE LIMESTONE FACIES••••••••••••••••••• 122TPPI 
UMATAC FORitAflON,UNDIFFERENTIATEO ••••••••••••••••••••••••••••••••••••• 122UMTC 
VOLCANIC ROCKS •• •• •• ••. •• •·•. •••. •• ••• •••. •••. ••. • '••• •••••••••. ••·•• •• •• 122Vl CC. 

OliGOCENE 

ALUTOM FOKMATION ,MAIN BODY •• •• •• ••. • •• • •• ••. • •• • • • • • • • •• • • • • • •. •. • •• •• 123A.lMM 
ALUTOM fORriATION •••••••••••••••••••••••••••••••••••••••••••••••••••••• 123ALTM 
ARAKABESAN MEMBER Of NGEREMLENGUI FORMATlCI-4 •••••••••••••• ~ •••••••••••• l23ARKB 
FINA-SISU f-ORAMTION ••••••••••••••••••••••••••••••••••••••••••••••••••• 123FNSS 
MEDORM MEM8ER.NGEREMLENGU1 FORMATION •••••••••••••••••••••••••••••••••• 123MDRH 
MAHLAC MEMBi:KtALUTOM FORMATION •• •• • •. •• •• •• •• •• • • •• • • •••.•• •• • •. • ••. • • • 123MHLC 
NGHEMESEO Ml:MSER NGEREMLENGUI FORMATION ••••••••••••••••••••••••••••••• 123NGMO 
NGEREMLENGUI f-ORMAT'ION ,UNOI ffERENTIATED •• ••. • •• ••• •• ..... •• •• • • ••. ••• •• 123NGHG 
OLlGOCENE-EotENE SERIES.•••••••••••••••••••••••••••••••••••••••••••••• 1230GCE 
OLIGOCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••• 1230LGC 

EOCt:NE 

AIMELIIK fORMAl' ION •• •• •••••••• •. •• •• • •• •• •• •• •••. •• • •• •• •••• •• •• •• •• •• l24AMLK 
6A8EL1HUAP fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 124BBLP 
OENSINYAMA FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••• 1240NSM 
EOCENE SERIES ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 124EOCN 
HAGMAN FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ 124HGMN 
MAlANSA LlMESlONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• 124MTNS 
NGAKOOK ME:: .. BER,AIHELIIK FORMATION ••••••••••••••••••••••••••••••••••••• 124NGDK 
NbARSUl HEMBERtAIMELIIK FORMATION ••••••••••••••••••••••••••••••••••••• 124NGRL 
SANKAKUYAHA FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••• 124SKKM 
TINIAN PYROCLASTIC ROCKS•••••••••••••••••••••••••••••••••••••••••••••• 124TINN 

MtSOZOIC 

MESOZOIC fRAThEM••••••••••••••••••••••••••••••••••••••••••••~••••••••• 200MSZC 
PERIOOTITE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 200PROT 
SERPENllNIT~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ZOOSRPN 
YAP FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 200YAP 
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CENOZOIC 

QUATERNARY 

HOLOCENE 

MISC. PACIFIC IS. 

HOLOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 

PLEISTOCENE 

AGANA ARGILlACE:OUS MEMBER Of MARIANA LIMESTONE •••••••••••••••••••••••• 112AGAN 
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VIRGIN ISLANDS 

CENOZOIC 

CENOZOIC ERAlHEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• lOOC.NZC 

~dATE:RNARY 

UUATERNARY SYSlt:K ••••••••••••••••••••••••••••••••••••••••••••••••••••• llOQRNR 

HOLOCENE 

HOLOCENE ALLUVIUM ••••••••••••••••••••••••••••••••••••••••••••••••••••• lllALVM 
HOLOCENE SERIES••••••••••••••••••••••••••••••••••••••••••••••••••••••• lllHLCN 

TERTIARY 

INTRUSIVE ROCKS••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1201RSV 
INTRUSIVE VOLCANICS llNCLUDES DlCRITE) •••••••••••••••••••••••••••••••• 120IVVC 
TERTIARY SYSTEM •• ••••••••••••••••••••••••••••••••••••••••••••••••••••• 120TRTR 

MIOCENE 

KING~HILL MARL•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122KGSL 
MIOCENE SERIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 122HOCN 

OLIGOCENE 

~EALOUSY fORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••• l23JLSY 
OLIGOCENE SE:RIES •••••••••••••••••••••••••••••••••••••••••••••••••••••• 1230LGC 

MESOZOIC 

ME~OZOIC ER~HEM•••••••••••••••••••••••••••••••••••••••••••••••••••••• ZOOMSZC 

CRETACEOUS 

C.RETALEOUS SYSTEM••••••••••••••••••••••••••••••••••••••••••••••••••••• 210CRtS 

UPPER CRETALEOUS 

UPPER CRElACEOUS S~RlES••••••••••••••••••••••••••••••••••••••••••••••• ZllC.RCSU 
lUlSENHOJ FORMATION ••••••••••••••••••••••••••••••••••••••••••••••••••• 211LSNJ 
MOUNT EAGLE GROUP••••••••••••••••••••••••••••••••••••••••••••••••••••• 211MEGL 
OUTER BRA~~ LIMESTONE ••••••••••••••••••••••••••••••••••••••••••••••••• 2110RBR 
TUTU FORMATION •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 211TUTU 

LOWtR CRETAC.EOUS 

LOWER CRE TACEUUS SE.RIES ••. • • ••••• • •• • ••• • • ••• ••. • •••• • •. • • •. • • •. • •••• • 217tRCSL 
WAlER ISLAND FORMATION •••••••••••••••••••••••••••••••••••••••••••••••• 217WILD 
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