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Abstract

GEOTHERH is é computerized geothermal resources file
develuped by the U.S. Geological Survey. The file contains
data on geothermai fields, wells, and chemical analyses
from the United States and international sources.

The General Information Processing System (GIPSY) on the
IBM 370/155 computer is used to store and retriefe data. The
GIPSY retrieval program contains simple commands which can be
used to search the file, select a narrowly defined subset, sort
the rec§rds, and output the data in a variety of forms. Eight
commands are listed and explained so that the GEOTHERH file
can be accessed directly by geologists. No programming

experience is necessary to retrieve data from the file.



Introduction

GEOTHERM is the opefational computerized file, created
“ by the U.S. Geological Survey, of national and international
gzeothermal resource information. The data base covers
geothermal physical and chemical data and is stored and
retrieved by thg General Information Processing System
(GIPSY).

GEOTHERM contains site-dependent geothermal information
The format is divided into three sections which contain
information on three subtopiecs: Geothermal field/area,
chemicai analyses of geothermal fluids, and geothermal
well/drill hole.

Section A: Geothermal field/area - This topic contains
data on the locality, developments, subsurface
dimensions, geology, heat content, etc.
of a geothermal field or area. :

Section B: Chemical §nalysis - This topic includes
chemical anal}sis data of geotherral
fluids. Space is;provided for three
types of analyses--water, condensate, and
residual gas. Data items include sampling

conditions, solutes, and isotopes.



Section C: -Geothermal well/dpill hole - This topie
| contains information on peothermal wells,
Data itgms include locality, temperature,
'pressure, enthalpy, and well flow.
The GEOTHERM input forms are illustrated-in figures 1-3.
The rest of this paper is devoted to the use of the
GEOTHERM file. Nou previous computer knowledge is required
and the necessary job control language (JCL) is illustrated.
Further details on the GIPSY program can be found in the GIPSY
"Users Guide" and "Programmer Guide" (University of Oklahoma,

1975).
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Geothermal Resources File (GEOTHERM)
Revision 8 (February 157¢)

,section B - Chemical Analysis (:::)

record Identification

Record No. AlO < _t v e a3t 1t >

Cross Index Mo. A20 < ¢ 4 3 1 l,; >

Recora Type A30 < B >

Sample Type A34 < WELL SﬁRFACE > (Circle woxrd)
Reporter

Name AS50 <

Date R60 < Lﬂ;ﬂ, /ooy >

Ye. Mo,
Organization A70 <

Gecgraphic Locality

Geotrermal field B10 <

Name of Sample Source B20 <

Country Code B40 < ( 4 4 >
Country Name B50 < .
State/Province B60 <____
County B65 <
Latitude B70 <t g-wor ey 03 | 31
) ) - w/S
Lougitude B8O <y 3" tet s t 1 4>
° M : €/
Township, Range, Section, 1/4, 1/4 ’ :
B9S< 4 , > B1O5¢ , , ¢ BIIS< 4 4 v g 4 g 3 N BRSBTSt S
Towaship Range - Section 1/4 1/4
USGS WRD Well-Spring Numbering System
Bl11l6 < >
Other Grid System
System Used B100 < >
X Coord. B110 < >
Y Coord. B120 < >
UTM Zone No. B130 < ' >
Map Reference B82 < >

Other Locality Information B83 < ' . >

17
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: GEOTHERMAL RESOURCES FILE (GEOTHERRM)
45CLTION C - Geothernal Well/Drill Hole

éecord Identification

E‘ Record N-ol Alo < l‘L F W S W X
" Cross Index No. A20 < . >
. Pecord Type A30 <__»
Reporter

Name AS0 <_
" Date A60 <« 4/ >

. ye. mo.

- Organization . A70 <

Location

Gecthermal Field B1l0 <

" KGRA © Bll <
API No. B12 <. -
W21l name B30 < ' >
company ‘ B35 < i
Country Code B4O <, >
: Country . _B50 < ) >
| State B60 < -
i County B65 < ) .
3 Latitude B70 < _1+-1_ '1 TR B
’ ) 1] ) 743
E Lcngitude B8O <t 4« y-wu teq o o | )=
i > L N
Township, Range, Section, X, X
BQS*L__L_l > B].OS‘L,__L_L_:> Blls:l.__x__z__-!_j__l._n TR
T sdon® Radee Secrou v
Base & Meridian B125< >

L'm Coordinate System

Northing B120< § >

Easting B110< > )
) UTY{ Zone No. B130<____ .~
| Map Reference B82 <

; Other Locality Information  B83 <«

-19-



SECTION C - PAGE 2

brilling & Casing

Date Started D1l <, , ./, AR
v . YR. ), Day
Date Completed D12 <« S/ >
NR, mo. Db
Date Abandoned D13 <, WAERS
YA mo, DAY
Well Status D10 < -
Total Depth D20 <Lt 4 4 1>
U7y
Elevation B]-SO(L 1 T B B | L 1
] - VTS
Casing D45 <
Producing Interval D40 < -~
Water Level D25 < 4 ' S L , PR B NUNS SN T SO gt
. vuits
Drawdown D26 S Lt b1 [ S SN SO T W U
, U""TS
Porosity D27 < >
Permeability D28 <, S R ' I I S S S T R ke
UuITS
Well Log Information D29 <
Comments €230<

[esals



§ZCTION C - PAGE 3

;csting & Completion Data

?

R —

e i e oo

N
~

Production Type

Measurenments From

L61 < DRY STEAM

L62 < INITIAL TEST

HOT WATER >

SUBSEQUENT TEST =

——

Date L63 <, /i . /e
®. #o. DAy
Flow Rate L6l(> <l_1 I U NS NUNNY SHNN SHNNE SN SHN S ] PN N S J>
vaTs
Orifice Plate Size D90 < >
Steam Quality D190 < >
Wellhead Temperature L65 <L' R W ST SN ST S S TP I i
. uAITS
Bottom Hole Temperature DI30<_ . , , , , « 4+ 4 4+ 4+ | ,>
. - uNITS
Wellhead Pressure L67 <o« 4 4 4 4444 oy ST S S AN
- Usits A/G
Enthalpy Of Steam D230<L PRREEE SR S SN SN S SENNY SUN SN | ’ o b a4 4>
R uNTS
Enthalpy ot Brine' D240<LJ VNS VU R TS SN N S | J___\ PP W G S T R
uniTs
Enthalpy Of Total L66 =<, 4 o 4oy o L e e
vaITS
PIOdUCtiOD Rate DL4O< 4 & 4 4 1 4 4 1 g \ PR SR T S T { J>_
v iTs
Comments L68 <
rill_SJ:em Test
Date LZO <. 11 /; o /t 2>
\R- MO, pay-
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FlOW Rate L26 <L_ PRSP T TR DU O T S N ! PR R R I S R
Ui vs
Fluid Recovery L27 < >
F]'Uid Temperature. L40 <|_ SRS SR S NN N YA WU NN SN ' 1>
. ) VNITS
Final Flow Pressure L4l < . o e ! [T T T R ke
uNTs A/
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. vNiTS /G
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Comments L4ab <

2



SECTION C - PAGE &4

i
H

primary Ref
?:_Lmaiy Reference
Author K20 <
Date K30 <
. Title K40 <
¥
Reference K50 <
¥
sther References
]
1) K70 <
¥
2) K80«




GIPSY
The General Information Processing System (GIPSY),
-developed by the University of Oklahoma, is used for the
storage and retrieval of GEQOTHERM data. ’The GIPSY program
provides for easy access to the file by a set of simple
user commands. A retrieval setup -consists of job control
language (JCL) and GIPSY retricval cards. The JCL needed
to make a retrieval from GEOTHERM is listed in fieure U,
The retrieval cards, which follow the JCL cards, contain
the user commands and command parameters relating to a'
specific retrieval.

GIPSY commands are user-oriented so that no prior
computer experience is necessary to make a retrievel. With
a set of eight commands, the user can select, sort, and
output inforrmation from the file, A successful retrieval
can best be accomplished by using the following guestions
as a check list.

Vhat kind of data is desired (e;g., gevchemical,

wells, or fields)?

Should the data be restricted by gecveraphic locality,

temperature, chemical constituerts, ete.?

Should the data be sorted?

what data items are desired for output (all or a

partial list of items)?

How should the outpnt be organized (entire records,

tables, lists, etc.)?

7D
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/Y Job Card
//h EXEC QUESTRAN, DNAME="A93400.AZ231.WG9B200.GEOD ,DVOL=CCDO1S,
/7 DUNIT=3330,RNAME="RIF.W0020.THERM1  ,RVOL=CCDO21,
/7 UNIT=3330,CLOCK=15,SPACE=800,RGN=110K
//QUESTRAN.SYSKDR DD ¥ '
FORH
GEOTHER!

-~ CIPSY retrieval cards -

/%
//

Ficure 4.,--Job control lanpuage



The answers to these cuestions are important in formﬁlating
a search stratepgy and assembling a set of GIPSY retrieval
cards,

Tﬁe retrieval cards are a sequence of GIPSY commands
and conditions. A command always begins in the first column of
the computer card. ‘Parameter statements tﬁat follow each
command begin in Column 2. For example, the SELECT command
is followed by parameter statements which define and list
criteria for selection. The most common commands, and the

function they perform, are listed in firmure 5.



SORT

SUM

PRINT LINESIZE=120

LIST
COPY

Ficgure $.--GIPSY commands

—~
—
-

|

Search/fRetrieval

Processineg

Output

26~



The Commands
SELECT.~-The SELECT command is used to initiate a
search on the GEOTHERM file. It will always be the first
command used four each retrieval but it can be used many
times in one job run. The result of this
command will be a shbfile which, in turn, can be searched

using the ITERATE command. An example of the SFLECT command

and parameter statements is listed below.

SELECT
A. B4o Us
variable descriptions
B. A30 A '
LOGIC A AliD B logic statement

Two types of condition statements are reauired: the varizble
description(s) and the losic statement. Examples in the use
of the SELECT command are shown in examples 1-4 (fiegures 7-10).

Variable description - This statement provides the

factors for selection of a record. For example,
fthe user may wish to see geofhermal field records
from the United States. The sﬁbset must reflect
two characteristics.

A. United States

B. Geothermal Field Records
The variable descriptions would be:

A. BLO<US>

B. A30<A>

=27~



The designators (A, B) are unicue single alphabetic
characters used to identify one characteristic in
one search. Up to 26 desisnators can be listed

for each use of the SELECT command. Following the
designators are the data labels (B4Q, A30). These
unique labels identify the data items of the file
(see input forms for subtopiecs in figures 1-3).
"Baé" is associated with country code and "A30" is
associated with record type. Following the labels
are restrictions which the user can impose. The
first conditions (<US?>) indicates that the country
code, "US," is a factor in the search; The brackets
(< >) enclose character strings. A list of variable
description formats and options are illustrated in

figure 6.

Logie Statermcont - The loric statement is the key to

the search proéedure. It links the variable descriptions
using the boolean operators, "AHD," "OR," and "NOT"

(the symbols * (AND), + (OR), - (HOT) can be used also).
In the example, both characteristics (i.e., rfeothernmal
field records from the United States) are required.

The logic statement is:

LOGIC A AND B



A. A30

B. A30<KAK>

C. A30<a>

D. A30<¥A>

E. A30<Ap'>

F. A30<¥AfL> THRU <KCg>

G. A30<g204>

H. A30.EQ 20

I. A30 GT 20

J. A30 LT 20

K. A30 10 THRU 20

L. A30 EQ A20

M. A3C LT A20

N. A30 GT A2C

A. Use ounly the label by itself when it is desired to select
on existence (presence) of a data.item. For example,
the user may want to select énalysis records only if théy
contain temperature data.

B. This setup means the user wants any data with the word
"K1E" (a word is defined as a strineg of one or more

characters or numbers bounded by blanks).
C. This setup requires only the existence of the letter "A."

All words that contain the letter "A" will be selected.

Figure 6.--Variable description formats and options.
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?;.

ilse this zetup for the prefiyx, "HA."  Records with
"around® or "about" will be selected but not "Canada."

Use to find the suffix, "A¥W." "Recourds with "Canada"

" or "Nevada" would be selected but not "average."

The user can retrieve on a range of letters. In this
example, the words "A," "B," and "C" will be retrieQed.
In this example, the character value of "20" would

be selected. The string, "20.0," would not be selected.
The numeric value, 20, would be selected whether it

was 20.0, 020, or 20.

Records with a numeric value greater than (GT) 20

will be selected.

Records with a numeric value less than (LT) 20 will

be selected.

The user can select a range of numbers. In this case,
all records with value of 10 through 20,

Numbers under two lables can be compared. In these
cases, the numeric values in labels A20 and A30

are compared. (EQ = equal, LT = less than, GT =

greather than,)

Figure 6.--(cont d)
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Another losic statement could have been uéed with the
same variablé descriptions to select a different subset.
- For example:
LOGIC A AND NOT R

This example would retrieve records from the Unitedl

States but nct if they were reothermal field records.

Parentheses may be used as in mathematical eguations

to eliminate ambiguities.

LOGIC A OR B AND C
LOGIC A OR (B AND C)

ITERATE.--The ITERATE command performs a function
similar to the SELECT command. VWhen the SELECT comrmand is
invoked the entire file is searched and all previous subsets are
deleted. The ITERATE command is used to search a previously
selected subset. The SELECT cormand produces a subset 1.
The ITERATE command will often follow the SELECT command
and it is used to search subset 1. ' The resultant subset
is subset 2 which in turn éan beAsearched using the ITERATE
command a second time. These subsets are deleted_when
(1) the job is finished (2) the SFLECT command is used
arain (3) the BACK cormand is uced. The ITRRATE command
is used like the SELECT coummand and contains the sawe
variable description and logic statements. For use of the

ITERATE command see examples 2 and 3.
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BACK.--The BACK command 1is ﬁsed to return to a
previously selected subset. That subset can be either searched
lwith the ITERATE command or it can be sorted, printed, ete.

BACK
2
ITERATE

In this example, the user returns to subset 2 and then
searches it. Subsets 3 and greater are deleted but subset 1
is still retained. The resultant subset in this case would
be a new subset 3. See example 3 for use of the BACK command.

SOURT.~-The SORT or SORTD (descending sort) command
is optional. Records can be sorted by any information item

and the sorts can be nested.

SORT
B6C 10
M130 5.2

The parameter-statements COQsist of a list of the sort
fields and the number of characters involved in the sort.
In the example, B60 znd M130 refer té state and silica
content rescpectively. The subset is.first sorted on the
first ten characters of state. The secondary sort is on
silica content and is crdered numerically for five digits
with two decimal places. See example 2 for use of the SORT

command.
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I

Ui, --The SUM command producers rhe followineo information.

-t

b

-

1. The number of occurrences Qf the item in the
seiected subcset

2. The arithmetic mean

3. The alegebraic sum

4. Maximum valuc

5. Hinimum value
This operatvion igncres text. The parameter statements consist
of a i1ist of the items to be procescsed.

SUM

(W8]

1i30

=
g
(&)

This example would perform the SUM procedure for silica content
(M130) and sodium content (MiQ) for the selected subset. See

exanpire 4 for use of the SUM command.



PRINT LIIESTIZE=120.--The PRINT coummand instructs the

system to print the records from the selected subset.

No parameter statements are required. FEach record begins

at the top of a computer page. The NOPAGE option
prevents beginning a new page for each record can
PRINT LINESIZE=120 NOPAGE

See example 2 for use of the PRINT command.

which

be added.

LIST.--Sometimes the user only wishes to see a few

data items. The LIST command is used to print desicnated

portions of the selected records. The items are printed in

their entirety and are continued on subseguent lines if

there is an overflow. The parameters are a list of the data

items to be printed.
LIST
M130
M40
M30

See example 3 for usc of the LIST command.
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COPY.--The COPY command is probably the most useful
output command. Fixed-length records can be produced
from GEOTHERM with this command. The system, therefore,
has a report generating capability which can produce
tables or formatted records for user-written processing
programs. The COPY command is used in example 3.

Copy to Printer - The user may wish to produce
tables from a subsetxof GEOTHERM records. The paranmeter
statements that follow the command consist of a list
of data items and character strings to be included in
the table.r A line is printed for each record of
the subset. The parameter staterents consist of the
following types.

A1C x In this case the first "x" number of

characters from £10 will be printed.
Blanks are inserted if there is no
data.

Al0 x.y This fornat causes the first number
in Al0 to be printed with "x" number
of digits and "y”*decimal places.

The decimal point is assumed.

"STRING™ Literal character strings can be inserted
by putting the strins between single
guotes. This character string would be
printed for every record. Maximum

lenpgth is 60 characters.



The first statement after the COPY command is a literal
used fur carriape control on the printer, The user has three
choices of spacing.
T a blank provides sinpgle spacine
1 duuble space
et triple space
If one of these three cards is not entered, then the first
character of each line will be truncated. If output is
going to disk then this card is unnecessary.

Copy for Extended Applications - The COPY command is
very useful in producing formatted subfiles for further
processing. For example, silica, sodium, potassium,
and calcium concentrations from chemical analysis
records can be extracted, formatted, and output to cards,
tape or disk. Data that is extracted can be formatted
to fit the needs of the user program.

Suppose the user had a program desipgned to process the

following data input format.

Column Field * Data tvpe Length
1 Geothermal field Character 15
16 State ~ Character 15
31 County Character 15
46 Silica Decimal 5.2
51 Sodium Decimal 5.2
56 Potassium Decimal 5.2
61 Calcium Decimal 5.2



The COPY sutput would be the followine:

COPY

B10O 15
B60 15
B65 15
M130 5.2
M30 5.2
M60 5.2

With the addition of one job control statement this
data could go to cards, tape or terporary disi space.
The extra statement would be inserted just before
//QUESTRAN.SYSRDR DD*. This extré JCL card for each

output is listed below:

Card Output

//QUESTRAL.SYSWRKO DD SYSOUT=R,DCB=(RECFM=FA,LRFCL=80,RPLKSIZE-EC)

Temporary disk output
//QUESTRAN.SYSWRKO DD DSN:&&TEMP,UNIT:SYSDK,DISP:(MOD,PASS),
// DCB=z (RECFM=FB,LRECL=¥X,BLKSIZE=XX),

/7 SPACE=(CYL, (6,1),RLSE)

This example would create a data set (&&TEMP) on
a system disk pack. The LRECL (record lensth) and
BLKSIZE (block size) will vary with the total length
issued from the COPY command. This GIPSY procedure could

be followed by a program written in PL/1, FORTRAN, etc.
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Tane (Gutout
//QUESTRAN.SYSURKO DD DSiznmyset,UHIT=TAPEQ,
// DISP=(,KEEP),DCB=(RECFM=FB,LRECL=XX,BLKSIZE=XX),
// LABEL=(1i,SL)
in this example a data set cailied "myset" would be éreated
on a standard label 9-tract tape. The LRFCL (record leneth)
and BLKSIZE (bicck size) wili vary with the toral lenrcth .

issued from the COPY command.
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Examples

m

xample 1

Objective - The user wishes to get a count of chemical
analysis (Analysis (A30-:E) FéCOFdS from the states
(B60) of California and Nevada with temperature
(M210) greater than 35°C. In this case none of the
output options will be selected.

Input setup
/7 JCL
FORM

CEOTHERM
SELECT

A. A30<B>

B. B60<CALIFORNIA>
C. BO6O<NEVADA>

D. M210 GT 35
LOGIC A%*(B+C)*D

/¥

..);O-_



749 [¢]
Zel 9
98¢ 8
68¢c1 v

Q314S14VS S378VIYVA
13sens 91y 031231738
0s81l C3HJuv3s
C3157dWCI HOUYIS L°6%:€¢:(L
SNINNIS348 HI¥V3IS ¢°1v:e2:0¢
HOYV3S
Qs (D+d)av 21901

*ectgH3 Ll INITGKWVYS u3lve
SE 19 0T¢m °Q

seeseetet3INIACYE/BLVLS
<VING031TVID098 *3

seecestec3INIACYHL/ILVLS
<VOVA3N>099 "8

*****3dAl QY¥OUI3y
<8>0evV Y

. 123158

1 sTdwexyg--") 9an3Tg



Lryamoie 2

Objective - The user wishes to select all records from

the United States and then search that subset for

Arizona records. The selected records are to be

‘sorted by county (B65) and geothermal field (B1l0)

Input

Note:

and then are to be printed.
setup
// JCL
FORM
GECTHERHY
SELECT
A. BUC<US>
LOGIC A
ITERATE
A. BEO<ARIZONA>
LOGIC A
PRINT LINESIZE=120
/%
It would actually be easier in this particular
example to ask for the Arizona records directly.
Jowever, by selecting the U.S. records, the user
has a smaller subset to deal‘with. Thus, another
ITERATE command on the U.S. records could have

followed the first. Search time and cost would

be lower because the U.S. subset is searched instead

of the entire file.
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Prarrae
Objcetives: 1) Sescct U.S. records.
2) Use the LIST command to print sample source
(B20), temperature (M210), sodium (MU0),
potassium (M50), calicium (M60), and silice
(M130).

3) Search the U.S. subset and seiect chemicel
analyses records from Nevada.

4) Produce a tabular format of the Nevada
records inciuding the same data elements
from the LIST command.

In order to illustrate the BACK command in this example,
the Nevada records will be seiected fron tﬁe U.S. subset
and output in tabular form. The U.S..subset is then callied

back to be l1isted.

Input setup ' .

// JCL
FORM

GEOTHERM

SELECT

A. BLO<US>

LOGIC A
ITERATE

A. BH6O<NEVADA>

B. A30<B>

LOGIC A%B

4G
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B20 20
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Eypmpie B
Objective - For Nevada analysis records use the SUH
command for temperature (M210), sodium (MUQ),

potassium (M50), caicium (M60), and siiica (1i130).

Input setup

// JCL
FORM
GEéTHERM
SELECT

A. BOGO<HWEVADA>
B. A30<B>
LOGIC A*B
SUM

M210

M40

M50

M60

M130

~52-
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