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INTRODUCTION

Microprobe analysis at the U.S. Geological Survey does not end
when a complete chemical analysis is obtained by the operator. Rather,
an increasing number of USGS operators want to reconstitute their chemical
analyses as atomic mineral formulas, norms of endmember mineral composi-
tions, or compositional projections. In the future, operators will want
to select analyses to construct data files for plotting and for statisti-
cal analyses. The traditional method of manually transcribing analyses
from microprobe printout to another computing system is laborious and
prone to transcription errors. RDARL4 is a machine interface between
data files created by the microprobe and the BASIC and FORTRAN programs
available in Reston for recalculating and plotting microprobe data.

The electron microprobe used in the USGS's Reston Microprobe Facility
is a model SEMQ (Scanning Electron Microprobe Quantometer) manufactured
by Applied Research Corporation (ARL) of Sunland, California. This
instrument collects chemical data for up to 9 elements simultaneously
or up to 14 elements asynchronously. Chemical analyses are reduced on
line and may be stored on disk if the operator so chooses. Operators
may obtain 100 to 170 analyses per 4 hour operating shift. Despite the
high rate of productivity, demand for access to the microprobe is great.
The efficient use of both the microprobe instrumentation and the large
volumes of data obtained has been a major concern of the Reston Microprobe
Facility staff. Use of the program RDARL4 permits operators to transfer
large volumes of data to other computers quickly, accurately, and without
competing for valuable instrument time.

HARDWARE AND SOFTWARE CONSIDERATIONS

The ARL-SEMQ microprobe automated control system is built around
the PDP-11 series of computers and peripherals manufactured by the Digital
Equipment Corporation (DEC), specifically the LSI-11/23 processor and

RX-02 floppy disk controller and drive, The PDP-11 series of equipment
is commonly used for control of major laboratory instrumentation and is

available "off-line" elsewhere in the microprobe facility. DEC makes
available software based upon its RT-11 operating system. This software
permits data to be stored in words that are 1, 2, 4, or 8 bytes in length.
The microprobe operating programs are written in Applied Research Labora-
tories Extended Basic (ARLEB) language and use assembly language subrou-
tines and functions that can be called from ARLEB. Although the ARL

system utilizes a conventional DEC processor and diskettes, ARL's soft-
ware for disk storage uses a different disk directory and writes only 6-
byte data words (cailed "entries"), a word length that is not supported

by DEC. Stored on a RX-02 disk, an ARLEB data record is 42 6-byte entries
long. Each entry contains one numeric value (or up to six ASCII characters).



A compact ARLEB disk storage routine was written in ARLEB language
by James J. McGee of the USGS and inserted into the microprobe control
program. This routine stores all the analytical information that most
USGS operators want to retain. The first record of the data storage file
contains instrumental parameters that are common to all microprobe analyses
that follow in the file. Each subsequent record contains information for
one analysis: title, stage position coordinates, and chemical analysis
in terms of weight percent and cation formula unit (Table 1). Disk
storage files are created during a microprobe operating session; after
the operating shift the operator removes the data disk and either stores
it for later use or goes to an off-line computer to retrieve the data.

Off line computing equipment utilizes the DEC LSI-11/23 processor,
RX-02 disk controller and disk drives, a video terminal, and a line
printer. The off-line equipment is completely compatible with the computing
equipment that controls the microprobe. This interchangeability of hardware
means that the only interfacing problems involve using the DEC RT-11
family of software to access a disk written under ARLEB. Fortunately,
ARL provides "RT-LIB", a library of compiled MACRO (DEC assembly language)
program modules that can be called from a FORTRAN program running under
the RT-11 operating system whenever it is necessary to access the ARLEB
disk. Once microprobe data has been read into an RT-11 based system, it
is possible to create new disk files of any of a variety of file types:
sequential (ASCII character) with either FORTRAN or BASIC carriage con-
trol and direct access (binary). This enables a USGS scientist to use
any of a number of different programs (Appendix I) to recalculate the
analytical data.

Program RDARL4 will read a data file that contains 100 or fewer
analyses of 1 to 14 elements each. It will run under the RT-11 operating
system in a PDP-11 minicomputer that has 64 kbytes of lower program
memory and 18.2 kbytes of virtual memory for numeric and character arrays.
The version described here is a general "brute-force" program designed
to run quickly and to offer many options which can be executed without
rereading the ARLEB data disc. The program could be easily modified to
run in a smaller memory by decreasing the number of elements allowed per
analysis, limiting the number of analyses that can be processed at one
time, decreasing the number of output options, and/or by making uniform
the data input requirements of the programs listed in Appendix I. Although
the FORTRAN portion of the code could be easily modified to run under
another operating system, numerous calls are made to modules of the
"RT-LIB" library which, because it is written in PDP-11 assembly language,
is not readily transportable to systems that do not use the PDP-11 family
of processors. Conversion to a non-DEC system would be difficult and
timeconsuming. ' :



DESCRIPTION OF PROGRAM RDARL4

The program (Appendix II) has four major parts: definition and
initialization of arrays and variables; reading of the ARLEB data disk;
creation of output files; and subroutines to report disk errors and to
handle commonly used interactions with the operator.

Program RDARL4 uses buffer arrays (DATA, IBUF) to hold information
from a single record of the ARLEB data disc file from the time the record
is read until its contents can be transferred to larger arrays that store
all the titles, weight percent values, cation numbers, and stage coordinates,
etc., that appear in a disk file (up to 101 records). These storage
arrays have nmemonic names (for instance, ITITLE, WTPCT, PEROXY, CATION)
and will be discussed in conjunction with program execution, below. Also
important are the byte arrays (such as BPXVD and BOXIDE) that are used
to store element names in the sequence that they will be written out for
a given output option. These byte arrays are filled with the necessary
ASCII characters using DATA statements.

Initial program execution involves keyboard input of the name of the
ARLEB data file. The program then calls FIND, an RT-LIB module that ac-
cesses the ARLEB disk directory and returns the position, length (ISIZE),
and ARLEB file-type (ITYPE, BFKIND), and an error code (IERR). The next
call to RT-LIB, OPEN, opens the designated file for reading and returns
only an error code. Each record is then read twice because there is no
way to read a partial record, yet each record contains both ASCII and
numeric information which must be handled differentiy. First, FDGET is
used to retrieve ASCII information by returning the contents of the re-
cord, byte-by-byte, in an integer buffer array IBUF. Next, FFETCH reads
the ARLEB record as a block of 42 6-byte numeric entries, converts each
entry to a 4-byte floating point format, and returns the converted contents
in the floating point buffer array DATA.

The first record of the ARLEB data file contains operating parameters
that are common to all subsequent analyses, including the analyst's name,
date of analysis, names of elements analyzed (in the sequence in which
concentration data are to be stored), a 4-character abbreviation for the
standard used for each element, and the X-ray line used to analyze each
element. The complete 1ist of contents of this first record is given in
Table 1. FORTRAN code to select ASCII and numeric information for the
first record from the buffer arrays IBUF and DATA and to place that in-
formation in more permanent variables and storage arrays in memory is
used only once during each program execution.

Each subsequent record contains information that pertains to a single
analysis. The program contains a loop to read and store these records,
one-by-one. Exit from the loop is determined either by reaching the last
block of the ARLEB file (ISIZE) or by encountering an analysis with a
weight percent sum equal to zero. (The test for this condition is included
because an ARLEB disk file is not necessarily completely filled with analyses.)



The information retrieved and stored is also listed in Table 1 and for
each analysis includes a title, weight percent values, cation and anion
numbers, and a flag (IAVLFG) which indicates analysis type and number of
points averaged.

Execution of RDARL4 next gives the operator the choice of 11 output
formats that may be used in almost any combination. The only restrictions
are that reviewing the analyses on the video terminal, if that option is
chosen, must be first and that sending the analyses to a lineprinter must
precede creation of output files on disk. Simple reordering of blocks of
code (and some renumbering of statements) would remove this constraint on
operations.

The video terminal option is useful for operators who want to review
the analyses in a data file, perhaps because they do not remember exactly
the contents of a particular disk file. The format of the display is
compact and includes all analyses in sequence. The lines displayed
exceed 80 characters in length; operators who want to use this option
may first want to set the video terminal for a 130 character line length.
The only information displayed from the first record is the element
names. The remaining information stored on the first record can be
examined with the lineprinter (see below).

The line printer option gives a hard copy of the contents of the
first record (operating parameters common to all analyses), then lets
the operator specify the particular analyses to be printed (subroutine
SELECT). Analyses need not be specified if only a record of the microprobe
operating parameters is desired. An example of the printout is included
in Appendix IIla.

The following 9 options create disk files that can be used as input
to supporting programs for mineral formula calculations, plotting, and
other uses. (A tenth option, EXIT, terminates program execution.) Existing
programs for which 5 of the 9 options were specifically prepared are
briefly summarized in Appendix I. Data input to most of these programs
is in the form of sequential files so that they may be viewed (on a
video terminal or printer) and edited. The choice of sequential files
also permits an operator to create an input file with an editor, without
using RDARL4, To facilitate editing operations, these sequential files
include the symbols of elements analyzed, whether or not an auxillary
program actually uses the element symbols (as in Program MINCLC) or
merely reads and ignores them (as in the Programs which use disk files
created by Options 2, 3, 4, and 7).

A11 auxillary mineral formula programs except MINCLC require
concentration data that is predetermined with respect to the nature of
required elements and the sequence in which they appear. The microprobe
operating system has no constraints on the number, nature, or sequence
of elements analyzed and stored in an ARLEB data file. The reading and
storage of data by RDARL4, as previously described, preserves the original
number, nature, and sequence of elements in the byte array BELNAM. The new



sequence in which element data (one datum is two ASCII character element
symbols followed by a floating point numeric concentration value) are to
be put out is determined by comparing BELNAM, byte-by-byte, with an
array such as BOXIDE, BPCVD, BCAMP, or BBASIC that contains the desired
element symbols in the correct sequence:

DO 965, I=1,13

IFLAG=0

DO 965, J=1,NELMTS

IF (BELNAM(1,J).NE.BOXIDE(1,1)) GOTO 963
IF (BELNAM(2,J).NE.BOXIDE(2,1)) GOTO 963
KCOUNT(1)=J

IFLAG=1

963  IF(IFLAG.EQ.1) GOTO 965
KCOUNT(1)=16
965  CONTINUE

Whenever two pairs of bytes match (the element symbols are the same), the
position of the desired element is stored in array KCOUNT. If no match
is found (microprobe analysis did not include an element expected by the
auxillary program), the array element is set to 16. Thus KCOUNT contains
the sequence in which element concentrations are to be written out from
WTPCT and CATIONS. A value of 16 will cause a WTPCT value of 0.00 and a
CATION concentration of 0.000 to be written to the disk file. Array
KCOUNT is used in implied DO LOOPS to control the actual sequence in
which data are written from BELNAM and WTPCT or CATIONS to disk:

968  WRITE(2,971) N,IAVFLG(N),(ITITLE(L,N),L=1,24)

D0 970, I=1,13

WRITE(2,972)(BOXIDE(J,1),J=1,2) ,WTPCT(KCOUNT(I),N)
970  CONTINUE

The routine for constructing an input file for the general mineral
formula program MINCLC is different. MINCLC can be configured to operate
upon different sets of elements; at present the set consists of elements
with atomic numbers 1 to 30 (hydrogen through zinc), although it could be
changed or enlarged. During execution, MINCLC identifies the elements to
which each concentration datum pertains, regardless of the number of the
elements or their sequence in the input file. Program RDARL4 does not,
therefore, contain code to write out elements in a particular sequence.
Rather, the code is designed to write out only a number of data fields
corresponding to the number of elements that were actually analyzed;
records that contain fewer than 8 elements contain "$$" to indicate the
last element-concentration pair of an analysis. RDARL4 also writes an
initial record that tells MINCLC what to do ("****RDOXIONS" plus the
number of anions and cations in the formula unit) and a title (from
ITITLE) that preceeds each analysis. Here another advantage of creating
an output file that can be edited becomes apparent: if the operator
includes more than one kind of mineral in a file created for MINCLC, he
may want to change the formula basis by inserting additional control
records (indicated by the initial "****") in that file.



Four disk file options were not designed to create an input file for
a mineral recalculation program. Option 5 (BASIC virtual array) creates
a direct access file for programs that have not yet been written. Both
weight percent values and cation numbers are put out to the disk file,
Option 6 creates a sequential file that can be used as input to the MINC
BASIC statistical programs provided by DEC. Either weight percent values
or cation numbers are put out. Option 8 (filing of "known-unknown" anal-
yses) was written so that all analyses of well-characterized material
(used to gage the quality of microprobe operation) can be filed for later
use. Two uses are anticipated: detect and examine changes in microprobe
performance with time; and evaluate the suitability of particular standards
for particular elements and mineral groups. Option 8 stores operating
parameters and weight percent values, hut not cation numbers. Option 9
creates a sequential file that can be edited, searched, and concatenated
using a keypad editor or BASIC language routines written by Elaine McGee
of the USGS. In this manner, an operator can sort analyses into groups
for plotting or archiving.

Four segments of code have been placed in subroutines because they
are either unlikely or very likely to be called into use. Errors in
reading the ARLEB disk or writing the DEC disk are rare, but if an error
is encountered, the main program calls subroutine ERRORS, prints a brief
description of the particular disk error encountered, and either halts
execution (ARLEB disk error) or returns to the main program (DEC disk
error). The other subroutines are used frequently.

Subroutine SETUP reminds the operator of the name of the ARLEB file
by displaying it on the videoscreen, then asks the operator to provide a
name for an output file that is to be written on disk. Because analyses
from a microprobe operating shift can be used many different ways, opera-
tors may want to retain the ARLEB file name and append a file type that
indicates the intended use of the output file. Thus, the ARLEB input
filename "D1027" could be used in output files for several mineral recal-
culation programs, for example, D1027.MNC, D1027.PXV, and D1027.FEL.

Subroutine SELECT asks the operator to select the analyses that will
be sent to the line printer or written to a disk file. The operator has
several options: averaged analyses of unknowns; all the known-unknown
analyses; or analyses, individually or in groups, designated by the sequence
number (NANAL) in which they appeared in the ARLEB file and are, during
execution, stored in arrays in memory. Each analysis is associated with
a variable (IAVFLG) that indicates how many points were averaged to produce
the analysis. Furthermore, if that analysis is of a "known-unknown", that
is, an analysis of a well characterized material such as a microprobe
standard that is used to gage overall system performance, the value 80
has been added to the number of points averaged to indicate that the
analysis is of a "known-unknown". Thus averages of unknowns are those
analyses with IAVFLG greater than 1 but less than 80 and "known-unknowns"
are analyses with IAVFLG greater than or equal to 80.



Subroutine CHOICE gives the operator the possibility of adding
analyses to the current output file; that file is not closed until the
operator responds "N" to the question posed by CHOICE.

OPERATOR INTERACTION DURING EXECUTION

Operators should have some understanding of the flow or sequence of
routines before attempting to run RDARL4. In Reston, the disk which con-
tains the program contains a file of instructions (Appendix IV) that are
printed at the video-terminal whenever the computer is started. The actual
program begins by instructing the operator to place an ARLEB disk in
drive #1, the right-hand drive on an RX-02 disk unit. After reading the
file, the operator is first asked if the microprobe analyses are to be
viewed on the video terminal; next, whether or not a printout is desired;
and finally, whether or not a disk output file is to be written. If a
disk file is to be created, the operator is given the choice of 9 file
options or an exit from the program. Each of the disk options ends with
an opportunity to select another option so that more than one kind of
disk file can be produced without rereading the ARLEB disk. If another
option is not selected, the operator has an opportunity to loop back to
the beginning of the program to start again with a new ARLEB data file.

During execution, RDARL4 provides the operator with numerous prompts
for information. These prompts are designed to be self explanatory, par-
ticularly if the operator has run the program before. However, operators
will want to prepare in advance to respond to questions that involve more
than a Y (yes), N (no), or C (continue) response. These questions
concern:

Name of ARLEB data file (5 characters maximum)
Use to be made of the disk output file, if any (option number)

Output filename in format DYn:xxxxxx.YYY
where n=0 or 1 (12ft or right disc drive, respectively),
and YYY represents a file type (default DAT). Suboutine SETUP.
Cation to anion ratio (Option 1 - MINCLC output file) in the floating
point format (F12.7, F12.7). For example, "4.0, 6.0" is an
acceptable response



Weight % or cations (Option 6)
Number of analyses to be put out (Option 6)

Choice of individual analyses, averages only, or both
(Option 8 - Extraction of "known-unknown" analyses)

Choice of selecting averaged unknown analyses, all "known-unknown"
analyses, or designated analyses for most options. (Subroutine Select)

If the operator intends to use RDARL4 to create an output file on a
disk in drive #1, that disk must have already been formatted when it is
exchanged for the ARLEB disk during execution.

COMPILING THE PROGRAM

RDARL4 was compiled without overlays under DEC's RT-11 single job
monitor that had been patched to load at address 28000 (to enable support
for virtual memory arrays). The program is long; as listed in Appendix
IT the "no Tine-numbers" option of the compiler must be used. A command
file for compiling and linking is given below. RTLIB and RX02 are contained
in an ARL software kit, V.1.2-99.

DATE

TIME

FORTRAN/EXTEND/LIST:TT:/SHOW:0/NOLINENUMBERS/OBJECT:DY1: RDARL4
RLINK

RDARL4=DY1:RDARL4,DYO:RTLIB,RX02

C

TIME
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Appendix I: Brief descriptions of auxilliary mineral formula programs

In this appendix, references to variable and array names will be
capitalized as they are in Program RDARL4, Appendix II. Examples of
printable input files are given in Appendix III; the input files are
the disk files generated by RDARL4.

Option 1. MINCLC is a FORTRAN program for converting a weight percent
analysis to an oxygen-based formula unit. The program will attempt to
achieve a specified cation-to-anion ratio by adjusting the proportions
of the various valence states of the multivalent elements Ti, Cr, Mn,
and Fe, if present. If the specified cation:anion ratio is 4:6, the
program will calculate an idealized pyroxene site occupancy and pyroxene
formula norm. It will also accept anions which substitute for oxygen.
MINCLC was written in 1977 for punched card input by Phelps Freeborn,
then of the USGS. When it was converted to run on an RT-11 based system
by Huebner, January 25, 1982, the options were simplified and data input
was made to be from a disk file, but the data format was left unchanged:

****RDOXIONS 0XYgens CATions

NANALysis, TITLE: ITITLE

up to eight pairs of element symbols (BELNAM) and WTPCT
ditto; input terminated by $$

NANAL (etc.)

The first byte in the input file is a non-printing FORTRAN carriage control
character, ASCII line feed.

Option 2. PXVOID is a FORTRAN program that recalculates pyroxene analyses
to a pyroxene formula unit based upon six oxygens. Unlike MINCLC, PXVOID
considers the possibility that deviations from the ideal 4:6 cation:oxygen
ratio of pyroxenes are real and caused by nonstoichiometry. As originally
written by Smyth (1980), data was input from the keyboard during execution.
When converted to run under RT-11 by Huebner, March 7, 1982, data input
was changed to be from disk file. The file format is similar to MINCLC
with the following exceptions. The control record beginning with ****

is replaced by an integer, 1 to indicate oxide weight percent input or O
to indicate element weight percent (the corresponding RDARL4 variable is
NTYPE). Element symbols are written in the required sequence from array
BPXVD. The first byte in the input file is the non-printing FORTRAN
carriage control character, ASCII line feed.

10



Appendix I (continued)

Option 3. RECAMP is a FORTRAN program that recalculates an amphibole anal-
ysis to several different formula units, using different assumptions. This
program was originally coded by F. Spear and K. Kimball of the Massachusetts
Institute of Technology, November 10, 1981, and requested that data be input
from the keyboard. For USGS use, the program was modified by J.S. Huebner,
March 3, 1982, to accept data from a disk file. The disk input file is
particularly simple:

NANALysis - ITITLE
9 pairs of element symbol (BCAMP) and oxide WTPCT,

Because the order of the elements is fixed, it is not necessary to include
element symbols in the list. They were retained to facilitate examination
and editing of the input file. The first byte of the input file is the
non-printing FORTRAN carriage control character, ASCII line feed.

Option 4. OXCALC (following Stormer, 1983) is a BASIC program that converts
microprobe chemical analyses of spinel and ilmenite to formula units and
mole fractions of ulvospinel and magnetite in preparation for estimates

of the temperature and pressure of last equilibration. OXCALC was modified
by J.C. Stormer, February 18, 1983, for input of data from disk. Program
RDARL4 contains a format statement that suppresses the initial non-printing
FORTRAN carriage control character so that the file can be read under the
BASIC operating system:

OPEN(UNIT=2,NAME=F ILSPC,CARRIAGECONTROL="FORTRAN")
WRITE(2,966) NTYPE
966 FORMAT('+',11)

The analyses which follow consist of 14 records each:

NANALysis, ITITLE
13 pairs of element symbol (BOXIDE) and WTPCT

Option 7. AMPHI, MICA, CORD, FELDS, CHLOR, and GARN, are BASIC language
programs written by Marta Kempa Flohr of the USGS to calculate mineral
formulas, including formal site occupancies, for amphiboles, micas,
cordierites, feldspars, chlorites, or garnets, respectively. These
programs require oxide or element weight percent concentration data for
18 elements in the order in which the element symbols appear in byte
array BBASIC. Program RDARL4 writes a sequential file without the
initial byte of FORTRAN carriage control. The contents of the file are
as follows:

NTYPE (0 = element, 1 = oxide weight precent)

BBASIC (18 records, each containing an element symbol)
NANAL, ITITLE for first analysis in file

11



IQFILE (name of standard file), PEROXY (number of oxygens in cation's
formula unit)
WTPCT value for silicon (first element), CATION value for silicon

b4 b

.
LTI 'Y

WTPCT value for chlorine (last element), CATION value for chlorine
NANAL, ITITLE for second analysis in file

Option 9. This option creates sequential files on disk that can be
concatenated and edited. Analytical data is read out in the order in

which it was stored on the ARLEB disk. The initial byte of FORTRAN
carriage control is supressed so that the file created with this option

can be searched and concatenated with a BASIC language program or an editor.

NELMTS, ***_  PEROXY

BELNAM elements analyzed, listed one element-per-record
NANAL, ITITLE, PEROXY, IAVFLG

WTPCT, CATION first element is silicon

s

v v v v

WTPCT, CATION last element is chlorine
WTPCT (15), CATION (15) weight percent and cation sums
NANAL, ITITLE

The file does not contain an initial FORTRAN carriage control character.

12
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Appendix II. Listing of Program RDARL4

RODARL4.FOR FERMITS AN RT-11 RASED SYSTEM TO READ AN ARL DATA DISK.
ROARL.OEJ LINKS TO ARL’S RTLIE, A COLLECTION OF COMPILED MACRO UTILITIES
THAT FERFORM VARIOUS DISK OFERATIONS AND CONVERT NUMERIC DATA FROM THE ARL
3-WORD TO THE DEC 2-WORD FF FORMAT WHILE FRESERVING ASCII INFORMATION.

WRITTEN BY J & HUEEBNER AS RDARL1.FOR MARCH,» 1982 (NUMERIC ONLY) AND
AS RDARLZ.FOR ON JULY 13, 1982 (NUMERIC & ASCII)
QUTFPUT. OFTIONS RY HUEENER, WRITTEN AS NEEDED. LAST EDIT 06/15/83

ARLEEB USES A& BLOCK OF 42 4-BYTE ENTRIES. FORMAT OF DATA FILED BY THE ARLER
STORAGE ROUTINE WRITTEN BY MCGEE FOR THE USGS RESTON FROBE FACITLTY!

FIRST RECORD CONTAINE OFERATING FARAMETERS!

ENTRY NUMEBER CONTENTS ROARL4 VARIARLE NAME
1 - 4 OFERATORS’ NAME I0FNAM
S - 7 ARL SYSTEM DATE IARDT
8 NAME OF XQFILE IGFILE
g NAME OF DATA OUTFUT FILE IARLOT
10 DATA REDUCTION FLAG NREDCT
11 NUMBER OF ELEMENTS ANALYZED NELMTS
12 OXIDE OR ELEMENT WT % FLAG NTYFE
i3 TEMFORARY COUNTER USED BY ARL NCOUNT
14 FUTURE USE NOUSED
15 - 28 ELEMENT NAMEsX-RAY LINE RELNAMBEXRLIN
29 ~ 42 STANDARD NAME RSTAND
SUBSEQUENT RECORDIS CONTAIN ONE ANALYSIS EACH
1 -8 TITLE ITITLE
9 " STAGE FOSITION X X
i0o STAGE FOSITION Y Y
11 AVERAGING & KNOWN-UNKNOWN FLAG IAVFLG
12 - 25 WEIGHT FERCENT WTFCT
264 TOTAL WEIGHT FERCENT WTFCT
27 - 490 CATION NUMEBERS FER FORMULA UNIT CATION
41 SUM OF CATIONS CATION
42 NUMBER ANIONS FER FORMULA UNIT FEROXY
DIMENSION DATAC(42) lbuffers numeric records from FETCH
DIMENSION IRUF(128) tpbuffers ASCII records from FOGET

INTEGER IOFNAM(12)yIQFILEC(3)sIARLOT(3)sKCOUNT(14) »UFFERYNAME(3)
INTEGERX4 ITIME

BEYTE BFILNM(13)yBFKIND(18)»BSTAND(4,14)yRBUF(256)

BYTE BELNAM(2s14)syBXRLIN(2y14)FILSPC(1S) BFLAGLyBFLAG2sBFLAG3
BRYTE BRPLYOSEBFXVD(2y13)sRCAMF(2»2)»BBASIC(2+18)yBOXIDE(2y13)
VIRTUAL ITITLE(24s100)sWTPCT(16+s100)yCATION(16,100)

VIRTUAL NANALC100)»IAVFLG(L00)»PEROXY(100)sX(100),yY(100)
EQUIVALENCE (NAMEC1)syBFILNM(S))+ (BBUF(1)IBUF(1))

COMMON BFLAG1yBFLAG2yBFLAG3

ODATA BFILNM/ /D’ s 'Y 9 1 9"t/ s "D/ s’E'y " F v A »’L "y’ T 26%0/

DATA BFKIND//'B ' v’A 'Sy "1’ y'C'y’ "¢'S " y'Y ' 1'S's'T'"y'E"v' M
S0 s’A’y’'T’s’Q" s’ ‘9’ '/ ‘ .

DATA BPXVUD//S 9’17y "7 “y’A" s 'L s'T 9’1 'y’'C'y'R"s’F’y’C"y
8'F','EI,/MI,'G/,’M"lNI"CI'IAf'ILI’II"INI,IAI,/K/,I f/

DATA BCAMF//N/ s’A y ' M/ y/'G vy Ay’ L" /S s/1"'9’'K"y’ "4y’C’'s"4"y
E'T s'I’ sy M y'N"y'F'y'E"/

DATA BOXIDE/“ S s I s/’T 2T’ s’A s’ L 2"V’ “s'C’y'R’s'F’'y’C’»

S F y’E’y'M s'N' s’ M y’G" v’'C’s’0'y’Z " s'N"y/'N's’'I’y'N’"s'B"/
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Appendix II. Listing of Program RDARL4. (continued)

BATA BBASIC//S v 17y T s’ s’ y’'L sy 'F’y’'C’y'C’'»'R"»'F’ "y E’»
E'Z s 'N y'M’ y'N"y'N" v "1y "M +'Gy’C’'y'A"s’S’"+y'R’+'RB'+"047,
SN y’Q’y'K"y" "y'F7y’ "9'F 'y’ "y'C'y' L7/
C
C INITIALIZE VARIABLES AND GET SYSTEM DATE AND TIME
C
TYFEXy " ~’
TYFEX,'FROGRAM RIARLA FERMITS RT~11 TO READI ARLEBR DATA FILES.’
TYFEXys"IT WAS WRITTEN BRY J § HUEBNER FOR THE RESTON FRORE FACILITY.’
TYFEXy THIS VERSION WAS COMFILED 04/15/83.°
CALL IDATEC(IDATEL1»IDATEZyIDATE3)
IF(IDATE2.EQ.0Q) STOF ‘SET SYSTEM UDATE AND TIMEy THEN BEGIN AGAIN’
CALL GTIM(ITIME) '
CALL CUTTIM(ITIME, IHOURSyIMIN,ISECSITICK)
199 BFILNM(15)=0
IDRIVE=1
200 IERR=0Q
IREC=0
TYFEXy’
TYFEXs "FLACE DISK WITH ARLEER DATA FILE IN DRIVE DY1:!“
TYFEXs ©
TYFEXy "ENTER THE ARLEER FILENAME’
TYFEXy " (ARLER accerts no more than 9% characters for the filemanme.l’
ACCEFT 210 sNANME

210 FORMAT(3A2)

c

C FIND AND OFEN THE ARLER OUTFUT DATA FILE

C
TYFEXy " -
TYFEXy ‘The disk access and data transfer will bedin.’
ICHAN=IGETC ()
TYFEXy 'Channel "yICHANs* zllocated by the comruter.,’
CALL FIND (NAMEsIDRIVEYIADD»ISIZESITYFEsIERR)
IF(IERR.NE.~-1) CalLL ERRORS{IERRyIREC)
IFCITYPE-2) 310+320+330

310 N=1
GOTO 340

320 N=7
GGTO 340

330 N=13

340 TYFE 2SO0 sNAME s (BFKINDCI)»I=NsN+5)yIADDYyISIZE
330 FORMAT(1HO»3A2y’ is a "26A1y’ file whase first record ig ‘s/s»1H
i’block ‘sI4y’ and whose lendgth is 913y’ blocks of 128 words.’)
CALL OFEN (NAME,S,IDRIVE,IERR)
IF(IERR.NE.-1) CaALL ERRORS(IERRyIREC)

Cc

€C READ THE ARL OUTFUT FILEy BLOCK RBY BLOCK, REFORMAT EACH RECORD (BLOCK)

C FOR STORAGE IN ARRAYSsy AND DISFLAY HEADIER INFORMATION ON VIDEO SCREEN

C
IREC=1 tread $QSET and $FSET information
CALL FDGET(IBUFyIADDOyIDRIVEyIERR) Ifirst without format conversion

IF(IERR.NE.~-1) CALL ERRORS(IERRsyIREC)
DO 129 I=1+256
IF(BBUF(I1).EQ.0) BBUF(I)="040
129 CONTINUE
CALL FFETCH (IRECYIDRIVE»DATA»IERR) lwith 3 to 2 word format convers.
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134

172

IF(IERR.NE.~1) CALL ERRORS(IERR(IREC) lassidn it to variablesy arraus:?
no 130 I=1,12

IOFNAM(I)=IBUF (I)

CONTINUE

IAROT2=DATA(S)

IARDT1=0ATA(S)

IARIT3=DATA(7

00 134 I=1,3

IQGFILECI)=IRBUF(I+21)

IARLOT(I)=TIBUF(I+24)

CONTINUE

NREDCT=DATA(LO)

NELMTS=DATA(LL)

NTYFE=DIATA(L12)

NCOUNT=DATA(13)

NOUSED=DATA(L4)

Do 150 J=1+14

DO 145 I=1+2

BELNAMCI» J)=BRUF (&££J+78+1)

EXRLIN(I»J)=RBUF (6%J+81413

CONTINUE

D0 150 I=1+4 :

ESTAND(I» J)=BRUF (&6XJ+1463+1)

CONTINUE

TYFE 152y (IOFPNAM(M) sM=1,12)

FORMAT(1HOQ:’THE MICROFRORBE OFERATOR WAS “s124A2)

TYFE 153IARDT2yIARDTLIARDT3

FORMAT(1H »’'DATE ANALYSES MADE:! ' sI12s =" 312, ~-197,12)

TYFEXs *

FORMAT(9H ELEMENT (I35’ is ’“s2A1y1Xs2A1s’ with standard ’s4A1)
D0 160 K=1sNELMTS

TYFE 155yKy (BELNAMC(IsK) s I=1s2)y (BXRLINCIsR)»I=1y2)y (BSTANDC(IsK)I»I=11r4)
CONTINUE

TYFEXy "

TYFPEXy’I AM STILL READING THE ARLEE DATA DISC - PLEASE BE PATIENT!”
TYFEXy " -

N0 175 IREC=2+1SIZE lread $ANLZ outrput data
KOUNTR=IREC-1 tcount ¥ of analuysis
CaLL FODGET(IRBUF»IADD+IREC-1»IDRIVEIERR) 'no format conversion
IF(IERR.NE.-1) CALL ERRORS(IERRysIREC)

00 1653 N=1,256

IFC(BBUF(N).,EQ.0) BEUF(N)="040

CONTINUE

CALL FFETCH (IREC»IDRIVEsDIATAyIERR) 13 to 2 fmt conversion
IF(IERR.NE,-1) CALL ERRORS(IERR,»IREC)

IF(DATA(26) JEQ.0) KOUNTR=KOUNTR-1 tlasttl has wtZ=0.00

IF(DATA(26).EQ.0.) TYPEX, LAST ANALYSIS IS #’'/,KOUNTR
IF(DATA(26).EQ.0.) GOTO 176

NANAL (KOUNTR)=KOUNTR

DO 172 L=1,24

ITITLE(Ly»KOUNTR)=IRUF(L)

CONTINUE

X(KOUNTR)=DATA(?)

Y(KOUNTR)=DATA(10)

TAVFLG(KOUNTR)=DATA(1L1)

00 174 M=1,15
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WTPCT(MsKOUNTR)=DATA(M+11)
CATION(M) KOUNTR)=DATA(M+26)
174 CONTINUE
PEROXY (KOUNTR)=DATA(42)
175 CONTINUE
176 CONTINUE

C

C REFORT END OF READ AND STORE-IN-ARRAY OFERATION

C
LBLOCK=IREC+IALD-1
TYFE 380

380 FORMAT(1HOYy I JUST FINISHELD READING THE ARLEER DISC.?)
WRITE(Z7¢+381)LELOCK

381 FORMAT(1HO “ The last block read has number “»14)
TYFEXs’ ~

382 TYFEX s "XEXKKKKEKEKKKX REMOVE ARLER DISC FROM DRIVE DY1$ RXKKKKEKKKEKEXKK'
TYFEXy’ ~
TYFEXy THEN TYFE (G) TO CONTINUE~
ACCEFT 701sIFLAG
IF(IFLAG.NE.’C”) GOTO 382

C

C VIEW DATA ON CRT

C

401 TYPEXy "EXAMINE ANALYSES WITH VIDEO TERMINAL (Y or N)T7

ACCEFT 701y IRFLYO
IFCIRFLYOWNE. "Y' .AND.IRFLYO.NE.'N’) GOTO 401
IF(IRPLYO.NE.’Y’) GOTO 703
00 410y I=1,KOUNTR
NUMAVG=TAVFLG(I)
IF(IAVFLG(I).GE.B80) NUMAVG=NUMAVG-80
TYPE 732sNANALCI) y(ITITLECSs ) s Jd=1+24)
IF(C(IAVFLGCI) .NELO) ,ANDL. (TAVFLGC(I) NE.BO)Y) TYFE 44%5:NUMAVG
TYFE 733y ((BELNAM(JrK) v J=142)yK=1/,14)
TYPE 734y (UTPCT(JyI2sd=1+15)
TYFE 73Sy (CATIONCJ»I) rJd=1+13)FEROXY (D)
445 FORMAT(1H ¢ ’AVERAGE OF ‘+I2)
410 CONTINUE
C
C PRINT OUT DATA STORED IN ARRAYS
c
701 FORMAT (A1)
702 FORMAT(I3»IZ)
TYPEXy " ’ .
703 TYPEXy "PRINT OUT HARD COFY OF DATA? (resrond Y or NY’
ACCEPT 701sIRFLY1
IFCIRPLYL.NE. Y’ .AND.IRPLY1.NE."N’) GOTO 703
IF(IRPLYL.NE.’Y’) GOTO 800
PRINT 710
710 FORMAT(1H »“RDARL4 ENABLES RT-11 TO ACCESS CHEMICAL ANALYSES
&§ STORED IN ARLEER FORMAT BY THE RESTON ARL/SEMQ MICROFROBE’)
PRINT 711
711 FORMAT(1HOs "IT WAS WRITTEN.-RY J S HUEBNER FOR THE RESTON
& MICROFROEE FACILITY AND COMFLETED JUNE 15, 1983‘)
PRINT 7212,IDATEL»IDATEZ» INATEZy IHOURS Y IMIN
712 FORMAT(30HORT-11 RUN DATE AND TIME WERE yIZ2y’="»12y’-19'+12,
&7 AT 72129707 412)
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FPRINT 721y (IOPNAM(I)sI=1+s12),IARDT2+IARDT1sIARDT3
FORMAT(22HOMICROFROBE OFERATOR! s12A2y235Xs ‘MICROFROBE ANALYSIS

& DATE “yI2s/='912y7~-197512)
FRINT 722, (IQFILEC(I)sI=1+3)s (IARLOT(I)»I=1,3) tinteder

FORMAT(4OHOTHE TITLES OF THE %QSET INFUT AND $ANALZ QUTFUT
§FILES WERE »3A2y’ and ’'»3A2)

FRINT 723

FORMAT(1HO» ’ ELEMENT X-LINE STANDARD )

0 724 J=1,NELMTS

dTTra4ds

FRINT 725 (BELNAM(I»J)sI=1s2)» (BXRLINCI»J)sI=192)y (BSTAND(IyJ)»I=1+4)

CONTINUE

FORMAT(1H +5Xs2A41+10X»2A1,10Xy4A1)

FRINTXy " ~

IF(NTYFE.EQ.0) FRINTXs 'ANALYSES STORED AS ELEMENT WEIGHT FERCENT’
IF(NTYFE.EQ.,1) FRINTX,y ANALYSES STORED AS OXIDE WEIGHT FERCENT’
FRINT*y" ~

IF(NREDNCT.EQ.0) FRINTXy REDUCTION METHOD NOT SFECIFIED-
IF(NREBCT.EQ.0) GOTO 730

IF(NREDCT.GT.3) FRINTX» ‘REDUCTION CODE =‘,sNREDCT
IF(NREDCT.GT.S) GOTO 750

GOTO (726+727y728,7295730) NREDCT

FRINTXs 'DATA REDUCED WITH MAGIC-IV ROUTINE OF J W COLRY’
GOTO 750

FRINTXs ‘DIATA REDUCTION RY METHOD OF BENCE & ALBEE’

GOoTo 730

FRINTXs ‘DATA REDUCTION BY ARLs G-FACTOR METHOD’

GOTO 750

FRINTX: ‘DATA NOT REDUCED REYONDN K-RATIO CALCULATIONS
GOTO 7350

FRINTXy "DATA REDUCTION BY METHOD OF ZIEROLD & OGILVIE”
FRINTXy” ~

REWIND 4

FRINTX» "

CALL SELECT(LOWERsUFFERs INDFLG» JAVFLGYyRKNUWFLG)
IFCINDFLG.EQ.1) PRINT 735

IFCJAVFLG.EQ.1) FRINT 756

IF(KNWFLG.EQ.1) PRINT 7357

IFCINDFLG.NE.1) LOWER=1

IFCINDFLG.NE.1) UFFER=KOUNTR
IF(LOWER.EQ.Q.AND.UPFER.EQ.0) GOTO 731

DO 731 I=LOWERsUFFER

IF(INDFLG.EQ.1) GOTO 731
IF(JAVFLG.EQ.1.AND,IAVFLG(I) . GT.1 . AND.IAVFLG(I).LT.80) GOTO 751
IF(KNWFLG.EQR.1.AND.IAVFLG(I).GE.B80) GOTO 751

GOTo 731

FRINT Z32sNANAL(I) » (ITITLECJ»I) s J=1+24)

IF{X(I)JNELO) FRINT 740,X(I),Y(I)

FRINT 733 ((BELNAM(JsRK)»J=1+2)sK=1,14)

FRINT 7345 (WTFCT(JyI)»Jd=1+13)

NUMAVG=TAVFLG(I)

IF(IAVFLG(I).GE.BO) NUMAVG=NUMAVG-80
IFC(CIAVFLG(I) .NE.O) .AND.(IAVFLG(I).NE.B0)) PRINT 7435sNUMAVG
PRINT 73Sy (CATION(JsI)sJ=1+15)FEROXY(I)

CONTINUE

REWIND 4

FORMAT(1HO» I3’ TITLE?! ‘“s24A2)
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740 FORMAT (1H+ 60Xy ’X = "sF7.1+3Xs’Y = "9F7.1)
733 FORMAT (SH 12X 14(2A1,53X)y "TOTAL ")
734 FORMAT(SH WT Zrs14(F6.3+1X)sF7.3)
743 FORMAT(1H++ 124Xy AV OF “»I2)
733 FORMAT(SH CAT »14(F6.351X)s1XsF6.351Xy'FER “yF7.35° ANIONS')
735 FORMAT(1HOs "INDIVIDUALLY SELECTED ANALYSES OF ALL TYFES:!’)
7536 FORMAT(1HO» “AVERAGES OF UNKNOWN ANALYSES ONLY! )
757 FORMAT(1HOy ALL KNOWN-UNKNOWN ANALYSES! ")
CALL CHOICE(ANSWER)
IF(ANSWER.EQ. Y ) GOTO 730

SELECT FORMAT FOR STORAGE OF DATA IN DISC FILE

VOO0

00 TYFEX,'DISC OUTFUT? (rerlys Y or N)’
ACCEFT 701 ,IRFLYA4
IF(IRFLY4.EQ./N’) GOTO 1999
TYFEXs”’ ¢
TYFEXy ‘PLACE QUTFUT DISC i DRIVE 17
801 TYFEXy " *
BEFLAG1="040
EFLAG2="040
EFLAG3="040
TYPEXs SELECT OUTFUT FILE OFTION FOR ONE OF THE FOLLOWING:Y'

TYPEXy "’ 1 MINCLC S BASIC VIRTUAL ARRAY’

TYPEXy ’ 2 PXvoIin 6 BASIC SEQUENTIAL FILE FOR REGRESSIONS”
TYFEXy, " 3 RECAMF 7 RASIC MINERAL FORMULA RECALCULATIONS’
TYFEX» ' 4 OXIDES 8 EXTRACT ANALYSES OF KNOWN-UNKNOWNS’
TYPEXy” ? BASIC SEQUENTIAL FILE FOR DATA STORAGE-
TYPEX '’ ) 10 EXIT FROM FROGRAM-

TYFEXy®

ACCEFT 802,IRFLYS
802 FORMAT(I3)
IF(IRPLYS.GT.10) TYFPEX, REFLY OUT OF BROUNDS. TRY AGAIN.’
IFCIRFLYS.G6T.10) GOTO 801
GOTOD (B805,840,860,960,880,900,920:940,1100,1999)yIRFLYS

OFTION 1, MINCLCy COMPLETED JULY 14, 1982

VOO

05 TYFEXy 'YOU ELECTED A MINCLC FILE. NOW YOU MUST ENTER THE IDEAL’
TYFPEXy ‘NUMBER OF CATIONS FER NUMBER OF OXYGENS (f12.7,f12.7)%7
READ(SyBO6LERR=803) CATsOXY
IF(CAT.LE.0.01) GOTO 803
IF(OXY.LE.0.01) GOTO 803
GOTO B804
803 IERR=12
CALL ERRORS(IERRsIREC)
GOTO 805

806 FORMAT(2(F12.7))

804 CALL SETUP(IARLOTsFILSFC)
OFEN(UNIT=2yNAME=FILSFCyERR=807yCARRIAGECONTROL="LIST")
GOTO 809

807 IERR=11
CALL ERRORS(IERRsIREC)
GOTOo 804

809 WRITE (2,808,yERR=807) OXY,CAT

808 FORMAT (12HXXXXRIOXIONS»38X»F10,0+F10.0)
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810 CALL SELECT(LOWERyUFFERsINDFLGsJAVFLG,KNWFLG)
IFCINDFLG.NE.1) LOWER=1
IFCINDFLG.NE.1) UFPFER=KOUNTR
D0 825 K=LOWERsUFFER
IFCINDFLG.EQ.1) GOTO 811
IF(JAVFLG.EQ,1,AND.IAVFLG(K) .,GT.1,AND.IAVFLG(K).LT.80) GOTO 811
IF(KNWFLG.EQ.1 . AND.TAVFLG(K) .GE.80) GOTO 811
GOTO B25

811 WRITE(2+8246) Ky (ITITLEC(JsK)sJ=1,24)
IF(NELMTS.GT7.8) GOTO 818
GOTO(B13,814,815,8146,817,818,819) NELMTS-2

813 WRITE(25y833) (((BELNAM(Isd)sI=1+2)sWTPCT(JsR) I v J=143)
GOTO 825

814 WRITE(2s834) (((RELNAM(Is )y I=12)sWTFCT(JsKI ) vd=11+4)
GOTO 825

815 WRITE(29835) (((BELNAM(Isd) s I=1+2)yWTFCT(JsKI)»Jd=1,0)

GOTO 825

816 WRITE(2y836) (((RELNAM(I s L) sI=1y2)WTFCTC(JsK))»J=1+6)
GOTO 825

817 WRITE(2s837) CC(RELNAM(I»J) s I=1y2)sWTRFCT(JsKI )y d=1+7)
GOTO 825

818 WRITE(2,838) (((RELNAM(Is D) »I=1+2)yWTFCTC(JrIK))»JI=1,8)
GOTO (B25,819,820,821,822,823,824) NELMTS-7

819 WRITE(2,831)(RELNAMCIs9)»I=1+2)sy(WTFCT(9sK))
GOTO 825

820 WRITE(2+s832) (((BELNAMC(Is D) I=1+2)yWTFCT(JsK)I)»J=9»10)
GOTO 825

821 WRITE(2+s833) (((BELNAM(IsJ)sI=1+2)rWTFCT(JsK))»J=9+11)
GOTO 825

822 WRITE(2+834) (((BELNAM(I s D) »I=1+2)sWTPCT(JsK)I)»J=%512)
GOTO 825

823 WRITE(2,835) (((BELNAM(IsJ)»I=1»2)yWTFCT(J»K))»J=9y13)
GOTO 825

824 WRITE(2y836) (((BELNAM(I+J)rI=1+2)sWTFCT(JsK))yI=9,14)

825 CONTINUE
CALL CHOICE(ANSWER)
IF (ANSWER.EQ.“Y’) GOTO 810

826 FORMAT(I3, " TITLE! ‘24A42)

831 FORMAT(2A1sF6.2y%%")

832 FORMAT(2(2A1,F6.2)57%%")

833 FORMAT(3(2A12F6.2)1 ' $%)

834 FORMAT(4C(2A1»F6.2)57%%")

835 FORMAT(S(2A1sF&6.2) s $%7)

836 FORMATC(O6(2A1,F6.2)s %%

837 FORMAT(7(2A1sF&6.2)r " $%)

838 FORMAT(B8(2A1sF&6.2))
CLOSECUNIT=2)
GOTO 990

OFTION 2y FXVOIDy COMFLETELD AUGUST 18, 1982

40 DO 841 N=1,yKOUNTR

WTFCT(16+N)=0.0 'for elems not analuzed
841 CONTINUE
TYFEXy’You elected a Fortran seaquential file for PXVOILD'
TYPEXs’Your data must be in OXIDE WEIGHT FERCENT'
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TYFEXy’
N0 844y I=1+12 lgsort element names
IFLAG=0

DO 846y J=1sNELMTS
IF(BELNAM(1yJ) .NE.RFXVD(1,1I)) GOTO B45

IFC(RELNAM(2sJ) NEJEFXVD(2yI)) GOTO 845
KCOUNT(I)=J lstores seaquence of WTFCT
IFLAG=1
845 IF(IFLAG.EQ.1) GOTO 844
KCOUNT(I)=164
846 CONTINUE
TYFE B47y (KCOUNT(I)»I=1,13)
847 FORMAT(27H SEQUENCE ELEMENTS FUT QUT:»13(2Xy12))
TYFE%y’A VALUE OF 16 INDICATES ELEMENT NOT ANALYZED - 0.00%"
g42 CALL SETUF(IARLOTsFILSFLC)
OFEN(UNIT=2 yNAME=FILSFCyERR=843yCARRIAGECONTROL="LIST ")
GOTO 844
843 IERR=11
Call ERRORS(IERR+IREC)
GOTO 842
844 WRITE(2y855sERR=843) NTYFE
848 CALL SELECT(LOWERUFPERINDFLG» JAVFLGsKNWFLG)
IF(INDFLG.NE.1) LOWER=1
IF(INDFLG.NE.1) UFFER=KOUNTR
N0 850 N=LOWER:UFFER
IF(INDFLG.EQ.1) GOTO 849
IF(JAVFLG.EQ.1 . AND.IAVFLG{(N) .GT . 1. AND.IAVFLG(N).LT.80) GOTO 849
IF(KNWFLG.EQ.1.AND.JAVFLG(N) .GE.80) GOTO 849
GOTO 850
849 WRITE(2:856) Ns (ITITLEC(LsN)yL=1y24)
WRITE(2,858) (BPFXVD(Jridsd=1s2)yWTFCTC(RKCOUNT (1) sN) v
SCCRPXVUICI s I) o J=192) yWTFCTC(KCOUNTC(I) s N) » I3 7)
WRITE(2:858) ((BFXVDC(JIrIdrd=1se2) s WTFCT(KCOUNT(I)yN)»I=8-13)
850 CONTINUE
835 FORMAT(I1)
856 FORMAT(I3s1Xs24A2,20X)
858 FORMAT(&6(2A1F6.2))
CALL CHOICE (ANSWER)
IF(ANSWER.EQ.’Y’) GOTO 848
CLOSE(UNIT=2)
GOTO 990

c
C OFTION 3, RECAMF, COMFLETED AUGUST 19» 1982
C
8

460 D0 861y N=1yKOUNTR
WTPCT(16/NY=0.0
861 CONTINUE
TYFEX:»’You elected a3 Fortran sequential file for RECAMP’
TYFEXs’
N0 B66s I=1,9
IFLAG=0
0 866y J=1sNELMTS
IF(BELNAM(1,J) .NE.RCAMF(1,1I)) GOTO B65
IF(RELNAM(2sJ) . NE.BCAMF(2y1)) GOTO 84S
KCOUNT(I)=J
IFLAG=1
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866
862

863

867

868
870

871
872

890

OO0

IF(IFLAG.EQ.1) GOTO 866

KCOUNT(I)=16

CONTINUE

CALL SETUF(IARLOT,FILSFC)
OFENCUNIT=2sNAME=FILSFC»ERR=843»CARRIAGE CONTROL="LIST")
GOTO 867

IERR=11

CALL ERRORS(IERR»sIREC)

BFLAGL="N"

GOTO 862

CALL SELECT(LOWERsUFFERyINDFLG»JAVFLGyKNWFLG)
IFCINDFLG.NE.1) LOWER=1

IFCINDFLG.NE.1) UFFER=KOUNTR

Do 870s N=LOWERsUFFER

IF(INDFLG.EQ.1) GOTO 848
IF(JAVFLG.EQ.1 . AND.IAVFLG(N) .GT.1.AND.IAVFLG(N).LT.80) GOTO Bé48
IF(KNWFLG.EQ.1.AND,.IAVFLG(N).GE.B0) GOTO 868

GGTO 870

WRITE(2+,871»ERR=863) Ny (ITITLEC(LsN)»L=1,18)

WRITE(2:,872) ((BCAMF(JsI) o d=1s2) s WTFCT(KCOUNTC(I) sy N)»sI=1s9)
CONTINUE

FORMAT(I3sXs18A2)

FORMAT(9(2A1sF6.2))

CALL CHOICE(ANSWER)

IF(ANSWER.EQ.’Y") GOTO 867

CLOSE(UNIT=2)

GOTO 990

OFTION 5» DIRECT ACCESS FILE, COMFLETED JULY 6 1982

TYFEXy "YOU CHOSE A VIRTUAL (DIRECT ACCESS) DISC ARRAY FILE. ALL DATA’
TYPEX, "ARE FUT OUTF SELECTION OF DATA IS NOT YET FOSSIBLE (8/31/82).°
TYFE 881,y (IARLOT(I)yI=1,3)

FORMAT(1HO,y ' THE ARLEE QUTFUT FILENAME WAS 7 ,3A2)

TYFEXs "ENTER ERASIC VIRTUAL ARRAY FILESFEC AS LY?!??7?777,.77%7
TYPEXy ' ~/

LENGTH=4X(NELMTS+1)+3 ilendth of each record in 2-bgte words

CALL ASSIGN(Z2y’ “»-1)

DEFINE FILE 2 (KOUNTRsLENGTHsUsNREC)

NREC=1

DO 890 I=1,KOUNTR

WRITE(2/NREC) KOUNTRyNANALCI) s NELMTS» CUTFCT(JsI) s J=1yNELMTS),
SWTPCT(1SyI) s (CATIONC(JIyI) »yJ=1yNELMTS)»CATION(1S,I)

CONTINUE

CLOSE(UNIT=2)

TYPEXsNRECy’ RECORDS WERE FPUT OUT TO DISC.’

TYFEX» ‘EACH RECORID CONSISTS OF’>LENGTHy’ 2-BYTE WORDS.’

GOaTO 990

OFTION 6» BASIC REGRESSION FILE, COMFLETED AUGUST 3y 1982

TYFEX,» 'YOU SELECTED A MINC RASIC SEQUENTIAL FILE FORMATTED FOR THE’
TYFEX» MINC CORRELATION MATRIX AND REGRESSIONS. THESE FROGRAMS ARE-
TYFEX, "LIMITED TO 75 ANALYSES. YOU WILL NEED TO HAVE SELECTED YOUR'
TYPEX:, ANALYSES IN ADVANCE AND KNOW THE TOTAL NUMEER TO BE WRITTEN’
TYFPEXy* ~
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TYFEXy’IF YOU ARE NOT FREFARED T0 FROCEEDy TYFE ~C (control C)’
TYFEXy’ ~
TYFEX, DO YOU WANT TO STORE WT % (1) OR CATIONS (237’
901 FORMAT(I3)
ACCEFT 901y IRFLY?7
912 CALL SETUF(IARLOTsFILSFC)
OFENC(UNIT=2yNAME=FILSFCyERR=9213yCARRIAGECONTROL="FORTRAN")
GOTO 9214
213 IERR=11
205 CALL ERRORS(IERRsIREC)
GoTo 912
%14 NUMRER=0
TYFPEXy "HOW MANY ANALYSES SELECTED®’
ACCEFT 901sIRFLYS
WRITE(2:,902sERR=913) IRFPLYByNELMTS
P02 FORMAT( 47135+’ »1I2)
204 TYFEXs 'NOW ENTER THE FIRST AND LAST ANALYSIS NUMBERS IN A GROUF’
TYFEX,s ‘OF CONSECUTIVE ANALYSES (I2,12)°
206 FORMAT(I3»13)
ACCEPT 906sKyl.
IF(IRFLYZ7.EQ.2) GOTO 910 tbhrarich to write out cations
o 907 I=KsL
903 FORMAT(1XyI3)
WRITE(2¢?03+ERR=9219) I
NUMBER=NUMBER+1
D0 9207 J=1NELMTS
WRITE(2y909yERR=219) WTFCT(JyI)
907 CONTINUE
IF(NUMBER.GE.IRFLY8B) GOTO 914
GOT0 9204
209 FORMAT(1X»Fb.2)
GOTO %216
910 CONTINUE
211 FORMAT(1XyF&6.3)
D0 919 I=KsL
WRITE(2,903yERR=9219) I
NUMBER=NUMRER+1
[0 9215 J=1¢sNELMTS
WRITE(2y911sERR=919) CATIONCJYI)
?15 CONTINUE
IF (NUMEBER.GE.,IRFLY8) GOTO 916
GOTO 904
916 CLOSE(UNIT=2)
TYFEXy’
TYFEXy "USING THIS OFTIONs’
TYFEXxy 'YOU HAVE CREATED & FILE OF ’“sNUMBERy’ ANALYSES.’
TYFEX, DO YOU WANT ANOTHER DISC FILE USING THIS OFTION (Y or N)7?/
ACCEFT 701yIRFLY?
IF(IRPLY?.EQ.’Y’) GOTO 900
GOTO 990
919 IERR=13
GOTO 9205

OFTION 7y RBASIC FORMULA RECALCULATIONS, COMFLETED JUNE 08, 1983

VOO E

20 TYPE%,'YOU CHOSE TO CREATE A RASIC SEQUENTIAL FILE FOR MINERAL
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Appendix II. Listing of Program RDARL4. (continued)

& FORMULA CALCULTIONS.’
DO 921 sN=1sKOUNTR
WTPCT(16¢sNY=0.0
CATION(16sNY=0.0
921 CONTINUE
00 925,1=1+18
IFLAG=0Q
00 925y J=1 s NELMTS
IF(RELNAM(1+J) .NE.BBASIC(1+1)) GOTO 923
IF(RELNAM(2yJ) NE.BBASIC(2y1)) GOTO 2223
KCOUNT(I)=J
IFLAG=1
923 IFCIFLAGJWEGQG.1) GOTO 925
KCOUNT(I)=16
25 CONTINUE
35 CALL SETUF(IARLOT,FILSFC)
DPEN(UNIT=2+NAME=FILSFCyERR=9226+ CARRIAGECONTROL="FORTRAN")
GOTOo 9237
2386 IERR=11
CALL ERRORS(IERRsIREC)
GOTO 935
237 WRITE(2,y9286yERR=936) NTYFE
g 9222y+L.=1+18
WRITE(2+924) (BBASIC(KsL)sK=1,2)
222 CONTINUE
924 FORMAT (1 Xr2A1)
226 FORMAT(1H+s1I1)
927 CALL SELECT{(LOWER UFFERSsINIFLGyJAVFLGYKNWFLG)
IF(INDFLG.NE.1) LOWER=1
IFC(INDFLG.NE.1) UFFER=KOUNTRK
B0 9229y N=LOWERyUFFER
IF(INDFLG.EQ.1) GOTO 928
IF(JAVFLG.EQ. 1 . AND.IAVFLG(N) .GT. 1. AND.JTAVFLG(N).LT.80) GOTO 928
IF(RNWFLG.EQ.1 . AND.IAVFLG(N) .GE.E0) GOTOD 928
GOTO 229
228 WRITE(2:s930) Ny (ITITLECLsN)yL=1,24)
WRITE(2y931) (IQFILE(I)yI=1+3)FEROXY(N)
no 929y I=1,+18
WRITE(2y932) WIFCT(KCOUNTC(I)Y+N)sCATION(KCOUNT(I)N)
229 CONTINUE
930 FORMAT(1XsI3s "y »244A2)
931 FORMAT(LX»3A29 'y ' sF6.3)
932 FORMAT(1XsF&.2y y " sF6.3)
CALL CHOICE(ANSWER)
IF(ANSWER.EQ.'Y’) GOTO 927
CLOSE(UNIT=2)
GOTO 990

OFTION 8y EXTRACT AND FILE KNOWN-UNKNOWN ANALYSES, COMPLETED 10/7/82

R el or I o]

40 TYFPEXy, ' ’
TYFEXy "MINC WILL FILE ON DISC ONLY THE ANALYSES OF KNOWN-UNKNOWNS,’
L=0
M=0
NUMBER=0
00 941, I=1yKOUNTR
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IF(IAVFLG(I).EQ.80) L=L+1
IF(IAVFLG(I).6T.B80) M=M+1
241 CONTINUE
IF(M+L.EQ.0) GOTO 959
TYPE 942yL+M
242 FORMAT(LHOy» “MINC FOUND ‘»I3»° INDIVIDUAL AND ‘,»I3»’ AVERAGE
& ANALYSES OF KNOWN-UNKNOWNS‘)

TYFE%» " ’
TYFEX»’DO YOU WANT TO FILE (1)INDIVIDUAL» (2)AVERAGE,» (3)BOTH:’

TYPEXs 'OR (4)NEITHER KIND OF ANALYSES ? (resrond 1y 2y 3y or 4)°
ACCEFT 958+ IRFLYO
?58 FORMAT(I1)
IF(IRFLYO.EQ.4) GOTO 990
243 CALL SETUF(IARLOT»FILSPC)
OFEN(UNIT=2yNAME=FILSFC,TYFE='NEW’' »yERR=948,CARRIAGECONTROL="FORTRAN")
GOTO 949
248 IERR=11
CAaLL ERRORS(IERRyIREC)
GOTO 943
949 00 950yK=1yKOUNTR
IFC(IRFLYO.EQ.1.AND,IAVFLG(K).EQ.80) GOTD 945
IF(IRFLYO.EQ,1,AND.IAVFLG(K) . .EG.81) GOTO 945
IF(IRFLYO.EQ.2.AND.IAVFLG(K)Y.GT.81) GOTO 945
IF(IRFLYO.EQ.3 .AND.IAVFLG(K).GE.B80) GOTO 945
GOTO 950
245 NUMBER=NUMBER+1
IF(NUMBER.GE.1) GOTO %446
WRITE(2y9244yERR=948)Ky (IOFNAM(I)sI=1,12),IARDT2yIARDT1»IARDT3
GOTO 9247
?46 WRITE(2s92S53)Ky (IOFNAM(I)sI=1512),1AROT2yIARDTLsIARDT3
947 WRITE(2s92S4)(IQFILE(I)»I=1+3)»(IARLOT(I) »I=1y3)+NELMTSNRELICT
NUMAVUG=TAVFLG(K)-80
WRITE(2,93S)(ITITLEC(I«K)rI=1+24) ,NUMAVG
WRITE(2,9563 ((RELNAM(I s J)rI=122)» (WTPCT(JsK))»J=1+»NELMTS)
WRITE(2y932)WTFCTC(15,K)
WRITE(2+9297)C((RSTANDC(I»J)sI=1y4)sJ=1sNELMTS)
9230 CONTINUE
CLOSE(UNIT=2)
TYPEXy’ *
TYPEXyNUMBERy * ANALYSES WERE JUST FILED’
244 FORMAT(2H+#,14,’ OPERATOR! “y12A2,2Xs’DATE: “»I2,'="412¢y"'-19'512)
253 FORMAT(2H #yI4y’ OFERATOR?! “»1282y2X»’DATE! 912y’ ="91I2y'-19'»12)
234 FORMAT(8H XQSET=r3A2y’ [DATA STORED IN ‘»3A2+2Xs "NELMTS="s12+3Xy
$/NREDICT="»1I1)
2335 FORMAT(2H +24A2y2Xy "AVERAGE OF ’',I1I2)
9256 FORMAT(2H +14(241,F6.2))
952 FORMAT(2H +’'SUM='yF6.2)
957 FORMAT (2H y4A1,13(1X14A1))

GOTO 990
?59 TYPEXs NONE FOUND'
GOTO0 990
c
c OPTION 4, OXIDES, COMFLETED AUGUST 31, 1982
c :
260 TYPEXys 'YOU CHOSE THE FORMAT FOR OXIDE FORMULAS AND GEOTHERMOMERTY'

DO 9?61y N=1,KOUNTR
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961

963

265

975

976

977
266
267

2468

970
271
972

= OO0

100

1101

1102

1103
1105

1110

WTFCT(16sNY=0.0

CONTINUE

00 965y I=1,13

IFLAG=0

D0 965, Jd=1,NELMTS

IF(BELNAM(1+J) NE.BOXIDE(1,I)) GOTO 963
IF(BELNAM(25J) .NE.ROXIDE(2,1)) GOTO 963
KCOUNT(Id=J

IFLAG=1

IFCIFLAG.EQ.1) GOTO 965

KCOUNT(I2=16

CONTINUE

CALL SETUF(IARLOTFILSFC)

25

lseauence elements rut out

lif elem rnot sresents

OFENC(UNIT=2yNAME=FILSFCyERR=976yCARRIAGECONTROL="FORTRAN")

GOTo 977

IERR=11

CaALL ERRORS(IERR,IREC)
GOTO 975
WRITE(2,9646yERR=976) NTYFE
FORMAT('+',1I1)

CALL SELECT(LOWERsUFFERy INDFLGy JAVFLG» KNWFLG)

IFCINDFLG.NE.1) LOWER=1
IF(INDFLG.NE.1) UFFER=KOUNTR
o 270y N=LOWERsUFFER
IF(INDFLG.EQ.1) GOTO 968

IF(JAVFLG.EQ.1 . AND.IAVFLG(N) GT.1.AND, IAVFLG(N).LT.80) GOTO 948
IF(KNWFLG.EQ.1.AND.IAVFLG(N).GE.B0) GOTO 968

GOTO 970

WRITE(2,971) NyIAVFLG(N)» (ITITLE(LsN)»L=1,24)

ng 270y I=1+12

WRITE(2y?72)(BOXIDE(JdsI) s d=1y2) s WTFCT(KCOUNT(I) vy ND)

CONTINUE
FORMATC(I3Zy v 12y s’ 324A42)
FORMAT(1Xs2A1y s sFé&4.2)
CaLlL. CHOICEC(ANSWER)
IFCANSWER.EQ,'Y’) GOTO 967
CLOSE(UNIT=2)

GOTO 990

OFTION 9. RASIC SEQUENTIAL FILE THAT CAN BE CONCATENATEI,
SEARCHEDy OR ERITED. USE FOR ARCHIVING GROUPS OF ANALYSES,

wtZ=0,0

TYFEX»/YOU ELECTED A DISK FILE OF THE ELEMENTS ANALYZED AND IN THE'

TYPEXy’ SAME ORDER IN WHICH THEY AFFEARED
TYFEXs’ FORMAT CAN BRE SEARCHEDs CONCATENATEIy AND EDRITED.’

CALL SETUP(IARLOTyYFILSFC)

IN THE ARL FRINTOUT.

OFEN(UNIT=2yNAME=FILSFCyERR=1102CARRIAGECONTROL="FORTRAN’)

GOTO 1103

IERR=11

CALL ERRORS(IERR,IREC)

GOTO 1101

WRITE(2y1105»ERR=1102) NELMTSsyFEROXY (1)
FORMAT(1H+, I3y sk%kXs ' syF6.3)

D0 1110yJ=1yNELKTS

WRITE(2,1115) (BELNAM(I»J)»I=1,2)
CONTINUE

THIS”
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Appendix II. Listing of Program RDARL4. (continued)

1115 FORMAT(1X,24A1)
WRITE(2,1116)

1116 -FORMAT(6H TOTAL)

1120 CALL SELECT(LOWERyUFFERyINDFLGY JAVFLGsKNWFLG)
IFCINDFLG.NE.1) LOWER=1
IF(INDFLG.NE.1) UFFER=KOUNTR
0 1130, N=LOWER»UFFER
IF(INDFLG.EQ. 1) GOTO 1128
IF(JAVFLG.EQ.1 . AND.IAVFLG(N) .GT. 1, ANDIAVFLG(N) .LT.80) GOTO 1128
IF(KNWFLG.EQ+1.AND.IAVFLG(N).GT.80) GOTO 1128
GOTO 1130

1128 WRITE(2y1131) NANAL(N)Y s (ITITLE(LsN)»L=1+24)yFEROXY(N)y TAVFLG(N)
00 1129yI=1yNELMTS
WRITE(2y1132) WTFCT(IsN)»CATIONCI¥N)

1129 CONTINUE
WRITE(2y1132) WTFCT(1SsN)»CATIONCISYNY

1130 CONTINUE

1131 FORMATC(LIXyI3s sy " v24A2y vy 2Fb643y 2 »13)

1132 FORMAT(IXyF6.2y 9y’ 2F6.3)
CALL CHOICEC(ANSWER)
IF(ANSWER.EQ.Y’) GOTO 1120
CLOSE(UNIT=2)
GOTO 990

ERANCH TO ANOTHER OFTION OR EXIT

NOOo

20 TYPEXy” 7
TYFEXy 7ANOTHER OUTFUT FILE OPTION? (Y or N)’
ACCEFT 701y IRFLYS
IFCIRFLYS6.EQ. 7Y ) GOTO 801
1999 TYFPE%y READ A NEW ARLEE DATA FILE? (Y ar N)’
ACCEFT 701yIRFLYé
IFCIRFLYS.EQ,'Y’) GOTO 199
STOF ‘GOODRBRYE., HAVE A NICE DaY.’

END
c
C~—-SUBROUTINE ERRORS IDENTIFIES THE DISK ERROR--
c
SUBROUTINE ERRORS(IERRyIREC)
IF(IERR.GE.11) GOTO S 'ARLER errors <113 RT-11 errors >10
TYFEX» 'ERROR AT RECORD ‘yIRECy’ ANALYSIS ’sIREC-1 'ARLEER only
9 GOTO (10-20+30540¢50+60+706+80+y90,10051105120,130)yIERR+1
10 STOF ‘ILLEGAL DISC ADDRESS. EREGIN AGAIN.’
20 STOF ‘BAD READ/WRITE. DEFECTIVE DISK? BEGIN AGAIN.”

30 STOF ‘FARITY ERROR# DEFECTIVE DATA TRANSMISSION. BHBEGIN AGAIN.’
40 STOF “LIEBRARY FULL (NO ROOM FOR FILE HEADER).’

30 STOF 'DISC FULL (NOT ENOUGH FREE SFACE).~

60 STOF ‘NON-EXISTANT DATA RECORDI REQUESTED. CHOOSE NEW NAMEs REGIN
70 STOF ‘DRIVE NOT READY. CHECK AND CORRECTs THEN BEGIN AGAIN.’

80 STOF ‘NON-EXISTANT DRIVE REQUESTED.-

90 TYFEXs FILE NOT FOUND or WRONG FILE TYFE or INCORRECT DISK.-

STOF ‘CHANGE TO ARLEE DISK or CHOOSE NEW NAME. FLEASE BEGIN AGAIN.’

100 STOF ‘BAD FETCH OR FILE. DENSITY INCORRECT? FPLEASE BEGIN AGAIN.’

110 TYFEX,» “DISC IS NOT A VALID ARL BASIC SYSTEM (BOOTABLE) DISC.’
STOF ‘PLACE ANOTHER DNISK IN THE RICHT-HAND DRIVE AND REGIN AGAIN,’

120 TYFEX» 'ERROR WHILE TRYING TO OFEN AN OUTFUT FILE. MAKE SURE THAT A’
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TYPEXy 'FROFERLY FORMATTED DISK WITH FREE SFACE IS FRESENT AND THAT THE’
TYFEX, ‘DISK DRIVE IS READY. CAREFULLY REENTER THE MAME OF THE OUTPUT-
TYFEXs 'FILE, FOLLOWING THE SUGGESTED SYNTAX. IF YOU DO NOT SUCCEED,’
TYFEX, ' TERMINATE THE FROGRAM WITH A CONTROL C.~7

TYFEXy '
130 TYFEXy "UNACCEFTAERLE VALUES. CHECK SYNTAXr FLEASE TRY AGAIN.’
TYFEX, " ~
140 TYFEXy ‘ERROR WHILE WRITING., REOFEN THE OUTPUYT FILE.®
TYFEXy’ 7
RETURN
END
C
C-~SURROUTINE SETUF ACCEFTS FILENAME
C

SUBROUTINE SETUPCIARLOT,FILSFC)
INTEGER IARLOT(3)
RYTE FILSFC(15)
TYPE 200, (IARLOT(I)»I=1+3)
200 FORMAT(29H THE ARL OUTFUT FILENAME WAS »3A2s/)
210 TYFE 22¢ '
220 FORMAT(S2H ENTER NAME OF FILE TO BE CREATED AS DY?I?P??P7.777 )
ACCEFT 230,FILSFC
230 FORMAT(15A1)
IF(FILSFCC(1) .EQ." 7)) GOTO 210
FILSFC(13)=0
TYFE¥, " 7
RETURN
END
c
C--SURROUTINE SELECT LETS YOU SELECT ANALYSES TO EBE FUT OUT
C
SUBROUTINE SELECT(LOWERyUFFER INDFLGy JAVFLGsRKNWFLG)
INTEGER UFFER
COMMON BFLAGL,BFLAGZ,yBFLAGS
INDFLG=0
JAVFLG=0
KNWFLG=0
LOWER=0
UFFER=0
IF(BFLAGL.EQ. Y’) GOTO 323
TYFE 300
300 FORMAT(1HOy 'CHOOSE ANALYSES TO BE PUT 0OUT. ")
TYFE 301
301 FORMAT(1HOy ‘YOU WILL EE ASKED TO CHOSE RETWEEN AVERAGED UNKNOWNs )
TYFE 302
302 FORMAT(1H »’ALL KNOWN-UNKNOWN» AND THEN INDIVIDUAL ANALYSES.')
305 TYPE 310
310 FORMAT(1HOyALL AVERAGES OF UNKNOWN ANALYSES (Y or N)?7)
ACCEFT 320y, BFLAGIL
320 FORMAT(AL1)
IF(BFLAGL1.NE, 'Y’ .AND.BFLAGL.NE. 'N’) GOTO 3035
IF(BFLAGL.EQ.'Y’) JAVFLG=1
IF(BFLAGL.EQ. 'Y ) GOTO 360
323 IF(BFLAG2.EQ.Y") GOTO 330
324 TYFE 325
325 FORMAT(1HOy "ALL THE KNOWN-UNKNOWNS (Y or N)?7)
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330
340

355

370

360

C

28

ACCEPT 320s BFLAG2
IF(BFLAG2.NE. Y’ .AND.BFLAG2.NE."N’) GOTO 324
IF(BFLAG2.EQ.’Y’) KNWFLG=1

IF(BFLAG2.EQ.’Y ) GOTO 340
TYPE 340
FORMAT(1HOy ‘Enter FIRST and LAST snaluysis numbers in a dgrour v/
&1H s’0of CONSECUTIVE analyses (I3yI3). Just tuyre <RET> to exit.’)
ACCEPT 350sLOWER»UFFER
FORMAT(I4sI1I3)
IF(LOWER.EQ.Q.OR,UFFER.EQ.0Q) GOTO 3535
IF(LOWER.GT.100.0R.LOWER.LT.0) TYFEXs’First number too larde or

% small. Try adain.’

IF(UFPFER.GT.100.0R.UFFER.LT.0) TYPEX,’Second number too larde or

& small. Try adain.’
IF((UFFER-LOWER).LT.0) TYFEX»‘'Second number too small. Trwy adain.

IF((UFFER-LOWER).LT.O0) GOTO 330
IF(LOWER.GT.100.0R.LOWER.LT.0) GOTO 3230
IF(UFFER.GT.100.0R.UFFER.LT.0) GOTO 330
INDFLG=1

GOTO 360

TYFE 370

FORMAT(1HO, 'YOU SELECTED NOTHING OR TYFED A ZERO. TRY AGAIN (Y or NI?')
ACCEFT 320y BFLAG3

IF(BFLAG3.EQ."Y’) GOTO 330

RETURN

END

’

C~-~-SUBROUTINE CHOICE ENABLES A SECOND SELECTION

c

409

410

SURROUTINE CHOICE(ANSUWER)

TYFPEX, SELECT MORE ANALYSES FOR THIS OUTPUT FILE (Y or N)77
ACCEFT 410sANSWER

FORMAT (A1)

IF(ANSWER.NE. 'Y’ .AND.ANSWER.NE. “N“) GOTO 409

RETURN

END
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Appendix III.

a. Hardcopy printout.

FIORLA ERABLES RT-11 FO ACCESS CHENMICAL ANALVSES STORED

IT WAS WRITTEN RY J 5 HUERNER FOR THF RESTON MICROFRORF FACILITY

RI-11 KUN BATE AND TIME WEKD 6-28-1983 a1 15:28

MICROFKURE OFERATOR: HUERNER - HD & GNY

THE TITLES OF THE xQSEY INFUT &MY $SANALZ OUTFUT FILES WERE ¥GAFY

ELEMENTY X-i_[NE STANDAR]
FE Ka FaHnh
SI hA FXAR
"o Wiy EXAN
ca Kn FXAL
"l A FSTn
NA KA FSTA
e kA ox1L
CR KA OXTR
LU} 1Y:) OLST

ANALYSES STORED AS OXINE WEIGHT FERCENT

YA RTDUCTION RY MEFHOD OF KRENCE % ALBEE

AVERAGES OF UNKNOWN ANALYSES ONLY!

AND COMFLEFED

JUNE 15

Examples of Output created by Program RDARL4.

1783

IN AKLFR FORMAT BY THE RESTON AR) /SEMO HICROFROBE

HICROFRUKE ANALYSIS DATE 10-29-1982

and D027

1o FLILES HDY BALLAL 1 AKE USNH R3003
FE 1 MG cA AL It TI CR HN 107AL
Wl Z 3,405 54.037 16.697 25.389 0.864 0.261 0.005 0.018 0.334 0.674 ©0.000 0.000 0.000 0.000 101.009
€A1 ©0.103 1.964 0.904 0.989 92.037 0.018 0.000 0.001 92.0t0 9.0%9 0.000 0.000 9.000 0.000 4.027 FEFR
L6 TITLE: HI* BDUCKTOWN USNM 119197
FE S1 MG ca AL NA TI CR MN TOTAL
Wl % 5.693 53.549 15.044 24,184 0.399 0.495 0.028 0.014 1.176 0.674 0,000 0.000 €.000 0.000 100.582
cot 0.176 1.978 0.828 0.957 0.017 0.03% 0,001 0.000 0.037 0.037 0.000 0.000 0.000 0.000 4.030 VEK
24 TITLE: H UWVAROVITE USNM 139715 ZONED
FE 31 MG ch AL NA LR CR MN TOTAL
Wl % 2.189 38.217 0.437 33,043 7.937 0.143 0.043 18.580 0.838 0.674 0.000 0.000 0.000 0,000 101.625
CAT 0,072 (.%13 0.038 1.401 0.370 0,011 0.001 0,381 0.029 0,021 0.000 0.000 0.000 0.000 4.016 FER
29 TITLE: KAKN GNT
Ft SI MG ca AL NA Tl CR N TaraL
WT Z10.617 A2.296 19.185 5.111 23,571 0.159 0.409 0.081 0.487 0.674 ¢.000 ©.000 0.000 0.000 101.915
CAT 0.312 1.489 1.004 0.193 0.978 0.011 0.01f 0.002 0.015 0,005 2.000 9.000 9,000 0.000 4.016 FER
THRTVTAMAL LY SELFECTED ANALYSES OF ALL TYFES!
I TITLE: HI TEST X = 8893.0 ¥ - 37158.%
Fr S1 MG ca AL NA T1 CR MN
BT %23.131 AB.4B6 4.257 20,762 90.083 0.474 0.027 0.002 D7.542 0.474 0.000 0,000 0.000 0.000 99.747
Cal 0,784 1.56% 0.2%58 0.704 0.004 0.037 0.00L 0,000 0,087 0.353 0.000 0.000 0.000 0,000 4.044 FER
2 TITLE: HD TEST X B8893.0 Yy - 37153.9
F& S1 HG ca AL NA TI CR MN foraL
HT %Z22.820 49.072 4,206 20.753 0.499 0.4469 0.005 0,003 2.530 0.674 0,000 ©¢.000 0.000 0.000 100.35%
CAT 0.7467 1.973 0.252 0.B94 0.024 0.037 0.000 0.000 0.086 0.224 0.000 0.000 0.000 0.000 4,033 FER
3 TITLC? HR TEST X - 8893.C Y - 37153.95
FE SI HG Ca AL Na TL CR HN 10TAL
WT X22.979 49.986 4.111 20.802 O0.112 0.434 0.000 0.033 2.627 0.674 0.000 0.000 0.000 0.000 101.154
CAT 0.766 1.992 0,244 0.890 0.005 0.035 0.000 0.001 0.089 0.164 0,000 0.000 0.000 0,000 4.022 FER
4 TITLE: HI' TEST X = 8893.0 ¥ - 37153.%
FE SI LI ca AL NA TI CR MN ToTAL
MY 223,137 49.733 3.881 20.754 0.141 0.432 0.008 0.000 2.622  0.474 0.000 0.000 0.000 0.000 100.727
CAT 0.77% 1.793 0.232 0.891. 0.007 0.035 0.000 0.000 0.089 0,128 0.000 0.000 0.000 0.000 4.021 FER
S TITLE: HR H12330 AV OF 4
FE 51 MG Ca AL NA TI CR HN TOTAL
WT X23.017 49.320 4.114 20,780 0.209 0.462 0.009 0,008 2,580 0.474 €¢.000 0.000 0.000 0.000 100.500
CAT 0.774 1.982 0,246 0.897 0.010 0,036 0.000 0.000 0.088 0.105 0.000 0.000 0,000 0.000 4.031 FER

29

av ar o a
5.000 ANIONMS

(LA UL
5.000 OMINMe

(AL IO
4.000 ANTUNG

Ay OF 4
4.000 NNION:

A.000 ANTHMS

6,000 ANINNS

£.000 AMTONS

6.000 ANIDNS

ALY OF 4
6.900 ANIOHS
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Appendix III.

Examples of Output created by Program RDARL4.

b. Printout of sequential disk file for auxillary program MINCLC

-

XXXXRIOXIONS

10 TITLE: HD BAILAL LAKE USNM R3005
FE 3.41S1 S4.04MG 16.70CA 25.39AL 0.86NA  0.26T1 0.00CR
MN 0.334¢%

16 TITLE: HD DUCKTOWN USNM 119197
FE 5.6981 S3.55M6G 15.04CA 24.18AL 0.40NA 0.50TI 0.03CR
MN 1.18¢%%

24 TITLE! H UVAROVITE USNM 139715 ZONED

FE 2.,19SI 38.22MG 0.64CA 33.04AL 7.94NA 0.14T1

MN 0.84%¢

29 TITLE! KAK GNT
FE 10,6251 42,30M6 19.18CA S.11AL 23.357NA  0.16T1 0.41CR
MN  0.49%%

1 TITLE! HD TEST
FE 23,1351 48.49M6G 4.26CA 20.74AL 0.08BNA 0.47T1 0.03CR
MN 2.54%¢%

c. Printout of sequential disk file for auxillary Program PXVOID

1
10 HD RAILAL LAKE USNM R3005

SI 54.04AL 0.86TI 0,00CR 0.02FC

MG 16.70MN 0.33CA 25.39LI O0.0O0NA
16 HD DUCKTOWN USNM 119197

8I 53.55AL 0.40TI 0.03CR 0.01FC

MG 15.04MN 1.18CA 24.18LI 0.00NA

24 H UVAROVITE USNM 139715 ZONED

SI 38.22AL 7.94TI 0.04CR 18.58FC
MG O0.64MN 0.84CA 33.04LI 0.00NA
29 KAK GNT
SI 42.30AL 23.57T7@I 0.41CR 0.08FC
MG 19.18MN 0.49CA S.11LI 0.00NA
S HD M12330 AV OF 4
SI 49.324L 0.21TI 0.01CR 0.01FC
MG 4.11MN 2.58CA 20.78LI 0.00NA
29 KAK GNT
SI 42.30AL 23.577I 0.41CR 0,08FC
9.11LI 0.00NA

MG 192.18MN 0.49CA

30

0.00FE
0.26K

0.00FE

.0.50K

0.00FE
0.14K

0.00FE
0.16K

0.00FE
0.46K

0.00FE
0.16K

2.19
0.00

10.62
0.00

23,02
0.00

10.62
0.00

0.02

0.01

0.04CR 18.58



NA

rJ

NA

NA

NA

w

NA
25
NA

NA

Appendix III. Examples of Qutput created by Program RDARL4,

d. Printout of sequential

HD TEST

0.47M6 4.26AL 0.08SI
HIT TEST

0.47M6 4,21AL 0.5081
HD TEST

0.45M6 4.114L 0.118I
HD TEST

0.45M6G 3.88AL 0.148I
HI¥ M12330 AV OF 4
0.456MG 4.11aL 0.218I
KAK GNT

0.13MG 19.06AL 23.6181
HIr TEST

0.47M6 4.26AL 00,0881

e. Printout of sequential

10y
Sy
TIys
ALy
v
CRy
FCoy
FE»
MN»
MG
CAy
IN >y
NI
NEy
16
SIy
TIo
Al s
Vv
CRy
FCo»
FE»
MN»y
MG
CAr
ZNy
NIy
NBy

24,

disk file for auxillary program RECAMP

48, 49K 0.,00CA 20,76TI 0.03MN
49.,07K 0.00CA 20.75T1 O0.01MN
49.,99K 0.00CA 20.85TI 0.00MN
49.,73K 0.00CA 20,7571 0.01MN
49.32K 0.00CA 20.78TI 0.01MN
42,38K 0.00CA 4.99TI 0.48MN

48, 49K 0.00CA 20,7671 O0.03MN

disk file for auxillary Program OXCALC

4 HD EAILAL LAKE USNM R3005
54,04

0.00

0.86

0.00

0,02

0,00

3,41

0.33

16,70

25,39

0.00

0.00

0.00

SyHD DUCKTOWN USNM 119197
53,55

0.03

0.40

0,00

0.01

0,00

5,69

1.18

15.04
24,18

0.00

0,00

0.00
9»H UVAROVITE USNM 139715 ZONED

31

23,13
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Appendix IIIf. Description of BASIC virtual array file.

The direct access file or BASIC virtual array created by Option 5 is
written in internal (binary) computer format; its contents cannot readily
be examined or edited. The record length in 2-byte words is

LENGTH = 4% (NELMTS + 1) + 3

Each reecord includes the number of analyses in the file (KOUNTR)
and the number of elements analyzed (NELMTS). Thus, the length of the
file can be computed once the first record is read using a default record
size of 63, the maximum size that can be written. Data for each record

is contained in the following sequence:

KOUNTR

NANAL (I)

NELMTS

WTPCT up to 14 value depending upon NELMTS
WTPCT total of weight precent values
CATION up to 14 values

CATION sum of cation numbers

g. BASIC Sequential File for statistics

S 9
1 )
23,13
48,49
4,264
20.76
0.08
0.47
0.03
0.00
2.54
2
22.82
49,07
4,21
20.75
0.350
0.47
0.01
0.00
2.53
3
22.98
49,99
4,11
20.85
0.11
0.45
0.00
0,03
2.863.
4
23.14

kP



Appendix IIIh. BASIC Sequential File or auxillary programs used to
calculate mineral formula of amphiboles, micas, cordierite, feldspars,

chlorite, and garnets.

SI |
TI

AL :

FC

CR

FE
ZN
MN
NI
MG

Sk

CL
10:HI BAILAL LAKE USNM R3005
¥GAFY v 6.000
34,04y 1.964
00007 00000
0.86y 0.037
0,00y 0,000
0002} 00001
3.415-0.103
0.00y 0.000
0033! 00010
0.00y 0.000
16,70y 0,904
25Q39’ 06989
G.00sy 0.000
0000! 0.000
00267 00018'
0.00, 0,000
0000! 0.000
0.00y 0.000
0000! 00000
16 HD DUCKTOWN USNM 119197
XGAFY » 6,000
33.55» 1,978
0003! 00001
0.40y 0.017
0.00y 0.000
0.01» 0.000
S5.69y 0,176
0.00y 0.000
1.18y 0,037
0.00y 0.000
15.04, 0.828
24018' 0.957

33



"I'

Appendix IIIi.

Printout of disk file for storing "known-unknown"

microprobe analyses with Option 8 of Program RDARL4.

1 OFERATOR: HUEBNER -=
¥QSET=XGAFY DATA STORED
HDIF TEST
FE 23.1351 48.49MG
SUM= 99.77
FXHD FXAD FXAL FXAD

2 OFERATOR: HUEBNER -=
XQSET=%XGAFY DATA STORED
HOL TEST
FE 22.82S1 49.07M0
SUM=100.,36
FXHD FXAD FXAD FPXAD FSTA FSTA OXIL

3 OFERATOR! HUEBNER -= HDI' & GNT
XQSET=%GAFY DATA STORED IN D1027
HD TEST
FE 22,9851 49.99M6
SUM=101.15
FXHD FXAD FXAD FXAD FSTA FSTA OXIL

4 OFERATOR: HUEEBNER -= HII & GNT
XQSET=%GAFY DATA STORED IN D1027
HO TEST
FE 23.1451 4%9.73M6G
SUM=100.73
FXHD FPXAD FXAD FXAD

9 OFERATOR! HUEENER
XQSET=%GAFY DIATA STORED
HD M12330 AV OF 4
FE 23.0281 49.32MG
SUM=100.30
PXHD FXAD FXAD FXAD FSTA FSTA OXIL

25 OFERATOR! HUERNER HII & OGNT
XQSET=%GAFY DATA STORED IN D1027
KAK GNT :

FE 10.6381 42,28M6 19.06CA
SUM=101.89
PXHIN FXAL

HON & GNT
IN 1027

4,26CA 20.76AL
FSTA FSTA OXIL
HIOI & GNT
IN 01027

4.21CA 20.75AL

4.11CA 20.85AL

3.88CA 20.75AL
FSTA FSTA OXIL
-= HI' & GNT
IN 11027

4,11CA 20.78AL

4.99AL

FXADl FXADl FSTA FSTA OXIL

34

10-29-1982

NREDCT=2

AVERAGE OF
0.,03CR

DATE
NELMTS= 9

0.08NA 0.47T71
OXTE OLST

DATE?
NELMTS= 9

10-29-1982
NRELICT=2
AVERAGE OF
0.50NA 0.,477I ©0.01CR
OXTE OLST
DATE:

NELMTS= 9

10-29-1982
NREDCT=2
AVERAGE OF
0.11NA 0.457TI 0.00CR
OXTE OLST
DATE?

NELMTS= 9

10-29-1982
NREDCT=2
AVERAGE OF
0.14NA 0,45TI 0.01CR
OXTE OLST
DATE?

NELMTS= 9

10-29-1982
"NREDCT=2
AVERAGE OF
0.21NA 0.46TI 0.01CK
OXTRB OLST
DATE?

NELMTS= 9

10-29-1982

NRENCT=2

AVERAGE OF
0.48CR

23.861NA 0.1571

OXTR OLST

0
0.00MN

0
0.00MN

0
0,03MN

0
0.00MN

4
0.01MN

0
0.10MN

1
.

o
r3



Appendix IIIj:

and editing analyses

LR % % &)

FE
S1
MG
ChA
AL
NA
TI
CR
MN
TOTAL

10,HDI BAILAL LAKE USNM R3005

3415
540047
16.70,
25.39,

00867

0.246»

000>

0002!

0,33y

101,01

16sHD DUCKTOWN USNM 119197

50697
53,55y
15.04,
24.18»

0.40,

00507

0.03,

0001!

.10187
100.58,

6.000

0.103
1.964
0.204
0.989
0.037
0.018
0.000
0.001
0.010
4,027

0.176
1.978
0.828
0.957
0.017
0.035
0.001
0.000
0.037
4.030

24y,H UVAROVITE USNM 139715 ZONED

2.19y
38022!
0.64-
33.04,
7.924,
0.14,
0.04,
18,58,
0084’
101.63>»
29 KAK
10062!
42.30>»
19018'
5011!

23.57

0.072
1,513
0.038
1.401
0.370
0.011
0.001
0.581
0.028
4,016
GNT

0.312
1.489
1.006
0.193
0.978

35

Printout of sequential file for archiving, concatenating,

y 6,000

y 6.000,

r 6,000

y 6,000y

%]




Appendix IV. Printout of instructions contained in Reston Disk File

L4

(Fress the NO SCROLL kew a3t the lower left of the keuboard to halt the
motion of the disrlays sress the key adain to advance the disslaw.)

WELCOME TO RDARL4!

RIARLY is 3 Fortran eprodram that enables the MINC comruter to read the

data files written by the ARLER oreratind sustem in the ARL-SEMQ ‘Frobe.

For inrut vou must use a disk that contains dats written in the abbreviated
storade format coded by Jim McGee that arrears in an SEMQ oreratindg

rrogram such as $ANRA. (The lendthy storade format erovided by ARL is not
comepatible with RIOARL4!) RDARL4 will coach wou by askind 3 number of
ruestionsi wour resronses will be slrhabetic characters (Ys Ny or C)y inteder
numbers (e.d.y I2 calls for @ one- or two-didgit number without decimal roint)
rarely 3 floating roint number (6.0 aor 4.0 are accertable for F12.7 format),
and file names. Foar disk outrut, wou will need 3 formatted MINC disk (see
the INITIALIZE commands MINC Frodramming refererncey volume 3). You will

also need to have made some decisions in advance. Srecificallwyy if wou elect
to create anm outeut file on disks wou will be asked what use will be made of
the disk outrut (RIARL4A takes care of ereraring the correct format for that
use)., All ostions will ask 4ou to select the anaslsses that wou wish included
in the disk outrut file., In additiony the ortion that writes a3 dish file

for MINC redressions rneeds to krow how many analyses wou will select. Your
current choices for outrut are!

Ortion#

HARD-COFY FRINTOUT -

MINCLC FORTRAN INPUT DISK FILE

FXVO0In * * *

RECAMF . ¢ .

MINC-BASIC VIRTUAL ARRAY ON HISK

MINC BASIC SEQUENTIAL FILES ON DISK for?
REGRESSION FROGRAMS on the MINC AFFLICATIONS FACKAGE disk)
SILICATE FORMULA RECALCULATION
OXIDE FORMULA RECALCULATION

FORTRAN SEQUENTIAL DISK FILE OF KNOWN-UNKNOWN ANALYSES

RASIC SEQUENTIAL DISK FILE FOR EDITINGy CONCATENATINGy ARCHIVING

Ll M =

ol ss IR s N

36
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Appendix IV. Printout of instructions contained in Reston Disk File (continued)

If you plan to select more tham one kind of outrut filer wou will need to
srecify different outrut file names. One way to do this is to use a file
rname that embeds 2 mnemonic abbreviation (MIN, FXVy RECs OXDsy etc.) for
the kind of file., For examrler DY1!1DA709.MIN would bhe 3 file created for
the mineral formula =rodgram MINCLC.

Now set the comruter sustem’s current date and time by usindg the following
format after the monitor’s eromet ()¢

+DATE 19-AUG-82<return

+TIME 13:49<return:

If wou intend to disrlay the data on this video screenrs wou can rrevent
‘wrararound® by rressing the kews SETUFs 9r SETUF to chande the number of
characters rer line from 78 te 130. However» in so doing sou will erase
the current screen disrlasr so read the next three lines first!

To run the esrogramr ture RUN RIARLA<return>.
To interrurt the srodrams ture "C twice. (7C means "control C*)
Have Fun!

Steve Huebner
Jure 10y 1983

37
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Table 1. Structure of a file of chemical analyses created by microprobe

First Record Contains Parameters Common to All Analyses

RDARL4 Variable

Entry Number Contents or Array Name
1- 4 Operator's Name I0PNAM
5- 7 ARL System Date IARDT
8 Name of *QFILE IQFILE
9 Name of Data Output File [IARLOT
10 Data Reduction Flag NREDCT
11 Number of Elements Analyzed NELMTS
12 Oxide or Element Wt. % Flag NTYPE
13 Temporary Counter Used by ARL NCOUNT
14 Future Use NOUSED
15 - 28 Element Names, X-ray Lines (up to 14) BELNAM,BXRLIN
29 - 42 Standard Names (up to 14) BSTAND

Subsequent Records Contain One Analysis Each

RDARL4
Entry Number Contents Array Name
1- 8 Title ITITLE
9 Stage Position X X
10 Stage Position Y Y
11 Averaging & Known-Unknown Flag IAVFLG
12 - 25 Weight Percent Values (14) WTPCT
26 Total Weight Percent WTPCT
27 - 40 Cation Numbers (14) CATION
4] Sum of Cations CATION
42 Number Anions Per Formula Unit PEROXY

38



