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Abstract

GEOTHER& is a computerized geothermal resources file
developed 5y«the U.S. Geological Survey. The file containsi
data on geothermai fields, wells, and éhemical analyses
from the Uniﬁed States and international sources, |

... The General Information Processing Systen (GI?SY) on the
IBM 370/155 computer is.used to_stéfe and retrieve data. The
CIPSY;retPieval program contains simple commands which can be
uséd to search‘the file; select a narrowly defined subset, sort
the rec&rdé, and output the data in a variety of forms. Eight
commands are listed and explained so that the GEOTHERM file
can be accessed directly by geologists. No programming

experience is necessary to rétrieve data from the file.



Introdué%ion

GEOTHERM is the operational computcrized file, created
.'byrthé U.S} deological Survey, of national and interhatiOnai’
gebthermal resource information. The data base éovers '

geothermal physical and chemical data and is stored and .

retrieved by the General Information Processing System*' 

§  (GIPSY). i

,g“ GEOTHERM contains site~dependent geothermai ihfofmatiéﬁ

f‘ The formét:is divided into three sections whioh’cdntaiﬁﬁ‘{

é' infdrﬁatiéﬁjéﬁ three subtopics: Geothermal field/areé;

% chemical ahaiyses of geotherﬁal fluids, and geothermal

1 weilsarind hole. | | : -

z R Section A: Geothermal‘field/area - This ﬁobic contaiﬁs

| data on the locality, developments, subsurfaée
dimensions, geology, heat contenﬁ, ete.
of a geothermai_field or aréa. .

3 "Section B: Chemical analysis -~ This topie includes

; chemical analysis data of geothermal. x' .

; o | fluids. Space is.provided for three

é; | types of analyseal-water, condensaté, and' s

1 v

ol

R e S
.

residual gas. Data items include'sampiing

conditions, solutes, and isotopes..




Data items 1nc1ude

pressure, enthalpy

The GEOTHERM 1nput forms are 1

he~rest of this pap er is. deVO

GEOTHhRM flle.f Nu prev1ous computer

and the necessary JOb control lengua,

Geothermal well/drlll hole - This topic

.COntains-informa ion- on peothermal wells.

1oca11ty, temoerature,

and well flow.'ﬁdg g»;;g

llustrated 1n flgures 1 3
ted to the use. of the! _fff
knowledge is requlred

ge (JCL) is illustrated

'Further detalls on fhe GIPSY prupram can be found 1n the GIPSY

"Users‘Guldeﬂ ahd"“Progr mmer Gulde"

(Unlver51ty of Oklahoma,

A S f v,




e e A e e S LT e iy e N T e %f BTN PN 0 DU L

: ' f Geothermal Resources File (GEOTHERM) !
e LD . e ReviSion;B‘ {February 1976) . \
ff-Sectibn‘A:-,Geothér@ai Bield:Area‘ilif;;: ‘f ; ‘ \ - “"_'.’”/f:‘4 ;1ii?i ‘
© Record Identification - . S |
. Record No. <. A0 <,y > | T ’
Cross, Index No. A0l o>t
h ﬁeyiéion 3 _ "A25 <___A‘>
Record Type - A30 < p >
Reporter ' - o - , _
Name A50 < ' ' ~ ‘ >
Date . - A6D < o /o > ‘ | :
Yr. Mo, - . ) . .
7 Organization o A70 < : ’ : >
‘Geographic Locality _ h . :
Name of Field-Area’  B10 < _ | ' ' ~ - _ >

~ Users of Area B13 <« : > 3

Waring Figure (USGS) Bl4 < 1 >
Waring Number (USGS) B1S5S < : : >

;.)‘f' - Country Code (List A) B40 <., >

Country Name © B50 < - ‘ >

';:Vsiate[Province ;,,:’ B60 < _ ' : - ' : ‘ >

County © B6S < . ' ‘ . . s

‘Latitude’ . . B70 <=y u=. o1,

P

vt B8O < 4 4= ¢ a=1 | >
E— '.r:l .

ST Longitude

Available Maps of Area BS1 <




Page 2 -:Section A

'-*~'Townsh1p, Range Sectlon, 1/4 1/4

T s >  Bl0S4 . 4 > '~-3115-L TN NS BN S
LS ) . W anse ) ) - l—';::C'i'lmﬁ - o . o 1/4 . /4 - .‘-; S
A Base G Mer1d1an L 3125 L S A R 7 >
Other Locallty Informatlon 883 A<;i”fﬁ:' o ' - )
General Descr1nt1on S . - A o S T ' - ' : S
Size of Surface Expression Cl0 < 4 3 ¢ ¢ 4 4 3 v 4 4 | S L >
Elevation- - Bl40 < o 3 0% 1 0 1 v sy ‘ YU B T R
. units
Resource Catagory Cl5. < __ >
Development Status C20 < __ »
Present Use & Developments C30 < - : >
“Potential Use | - C40 < ' : >
Inferred Heat Source C50 < ' : ' 3 ' >
Depths to Production Zones
Zone 1 - - COC70 <y 4 1y .1 AR B R
A ; Units
Zone 2 : . C80 <Ll b v o s gl vy g
. L , units '
Thickness of Productlon Zones .
Zone 1 . v Cl100 =y 1- |:L . 1-. TN NS IR 3>
.—-' S . oL o N ) units i
) B Zone 2 - Cl110 <y s ity by 1T >
. - . A . units S .
Average Temperature of Production.Zomes = . = . . .- .
o : "Zone 1 ) C114 < ) ll NN N WONE VN WO TR W T l l' (R T I B -
. kg - e ot ) units -
lone 2 - - . . Cl15 <\ vy g 4 a3 4.3 3 ‘ L1ty 3>
S e - o T Units : -
Surface Thermial Activity C120 < ' ' >




Page 3 - Section A

Assoc1ated Deposlts-

Blectrlc Power Capac1ty

~f-‘_Yea'r Product1on Began

t‘Number of hells
‘ Produc1ng
vInjéction ] .
Testk

Abandoned-

Other
Total No. of Wells
Pr1nc1pal Exploratlon Techniques

Comments (General Descrlptlon)

Geothermal Characterlstlcs

Main Reservoir Fluid

Natural Surface Discharge

Total Calculated D1scharge
‘of Deep Water

;;Nétural'RéEhargé;‘

- Injection Recharge'

r Tota1 Natural Heat Flux

ATotal Wlthdrawal Flux

Excess Withdrawal/thurél'

€130
c13s.
- C140
150

€170
€180
€190
C195

€200

C210

€220

C230

E10

E20

E16
E15-

B30
- E40"

E50
E60°

-
< . > . ) . » - -
S ST N ST ST TN ST | 'SRIT T TS T TO DA T
units -
< >
< >
< st >
D
€ e >
< > '
< - bd E
< >
< » >
< >
L S T T I SN WU I N N I S l [ B T M I B I
. . units
Measured E17 Estimated {(Circle Label)
P TRIE SN T TN T N W N T U | L 1 1.3 1 >
- R Units - L ’
= EEK WO N N WO WG R O S RO ‘ gl ot 1>
7 Uunits
P TN TR W S K U TN AT VO WA R K T S R TS SO T
. unitg i
<G4 a1 ‘ [ IS T N W T B
- unity
S U TN O N WU WS U S O M | [T TS T T U O -
- units



We11n1nformat£0ﬁ>

Depth Datum _ 'v :
Depth Datum ’
Ty Ave. Thermal Gradlent

Comnents

Reservoir Préperties
y "Reservoir Temperatures

“to-

Best Estimate
R (‘-' Based on

A?Subsurface Area

'"Best'fstihate

fDepth to Reqerv01r Top

Tie ’ 7~ " Best Estimate

LBotEomQHdle Temperature

to A~,f L e

Based on ::“24“.

.u;Max1mum Well Temperature

‘BT -
‘B98
"E80
E90.

CRiS
' R20
“R30
RS0 -
RSS
~ R60
| ﬁRZO:V
“R100-
'fﬁkiloi
5Rizof

R130

R140

s s S o T
anits. R . . . .
) 'Re

Measured

11

umfs

(Circlec ! abel)

L "1?‘.- 

units o ’ -

ke : Lo - - 47,-‘,»:"

_
b "
v

N

units
1 | S T

L
v

units



file:////arm

Be:t Estxmate

Reservozr Volume

e to

T T . . o ] . o gnl'fj ) o
STl . . Best Estimate - . . - R200 < o4 oaaoe ’1 NS I T A T ST e

LT LD . S © Units . CooE L

Gl Por051ty - B - . . ,R210 =, > to R220 <. > ’ S .

i ,:;‘, -Best Estlmate Lo .3230_,<t ’ L >

“Ave. Well Flow (Mass) - ~° ' R270 % 4 4 taaw e b i
to _ - ' R280 D IVE T U VY SN S N S W WA | g g >

w(‘.].l Dlameter R290A<L RN SRR TN A A 1 ] TSR N S Y K

Comments - o o ' ’ A R300 < - ) ) S : >

TOtal Stored Heat. \ — . F13 < L 1 .J‘ 1 !‘ | SN N S | _1;';1 l 1 'I'l' i J i l>> _. . N

to « e i o F14 - el 1 TN TRY | BT s |>

;Bestlﬁsciﬁatef

vDepth Datum




tential By-Product -

A’:‘. p

"Comments. (Reserves) i+ : - S :
;: - - j‘.“ o ) . N - '7.‘.

General Rock Typeéif. - - ,na,GIO <., = ' o - >

"'Dept'h’: ‘ e GS0 . = g v w3 4 Ll“' 3 ‘

Thickness - - - . G‘GO.A"" LN YR A TR WO TS S TR l S05 N T N B NI

Cap Rock . - Ny .. G670 < : : _ - >

Depth ‘ ._Cgo<Ll|4||!l|L1I!rlv1|||>

AThiCkness : . G100 < lkn' AN N T I BT BB AU AT

_ Other Horizons § Units ; ,  G20 . < _ L S : >

.. Comments (Horiions):'>. 7,'1 .. G110 < _ - ‘ L S ' ->;

{Hyd;atherﬁal}lndex Mineréis : - G120 < _ - - - o s fj

"Eimpofténp.Cth;ol_Qr Locus .- ;>‘5140 <19' - L e - : : o >

'bthéf'5£tuctﬁr§§ or Tfénds?'; DeG130< L e

" Hydrology . G150 < :

"CoﬁmentQ (Geology)




x”Iﬁformationj'

“aznetic Survey Informatlon

Seismlc Survey Informatlon

Elcctrzcal R051st1v1ty - _
Other Pcophy51ca1 Re51st1v1ty

Comments (Geophy51c<)

Environmcntal _Factors L

Pr1marz Rofe*onco (Ceothermal Fleld)

Author

Date“

af*;x', R Titlg
s Reférence
B | ‘Refergnces
R SR b
Sl . 2)';

- J30 <

J40° <
J50

760
J70°

H18

K20

K30
‘K40
K50




",Geothermal Resources File (GLOTHERM)
" . Revision 8 (February 1976) s S

“ctlon B’- Chemlcal Analy

g couQ Identlflcatlon

fRecord. No.,_\ "~~;|~,A10 g 11 > o I AU ' !

,'Cross Index No. ’:.“A20“"<L ; Ly > I .

"Record Ty.pef"'_'"" <B > , : o S I
! | C A .A;"A v M N 3 . o . : l

X WELL ~ SURFACE > (Circle word) -

R ) . , :

<« . ‘ N : >

<t a4 /g > . _
© Ye. <o, : S

@1 Geothermal fleld ‘B10 < - ' ‘ ) : s
&l Name of Sample Source B20 < - R ’ >
..}, 3 \ g I

Country Code R B4O < g s

‘:,»Country\,Name B50 < - R ‘ - T

3 State/Prov:.nce X
County S v BB5 < ' , ; >

B60 <___ . R I

““.k w_o
.

LatJtude B70 <t s=tot 1ot v g 1 1>

M
I

‘Longltude?ﬁ*:ﬂtf[ff_ B8O <, 4 Ty ot )y
Range, Sectlon, 1/4", 1/4
BlOS<|___L__J___l BI15< 4 4 v 4 oy voaog b v i by s

' . Tomysh.p ] : Rsnge - . - Section /4 74 B
’* USGS ARD 'J°ll -S) rlng Numbering System el C
P g

it




" Céllector(s). -

Point of Collection

: oo }[VVqume»Flow Rate"of'Sﬁring»'i : :
_" .Températuré' ) . - ‘ ‘.
: QuaiiiativeiSteam/Wafér Ra;io?; i 'fk ;
)  ‘Deposits'or Alteration ;

Water Treatment Data

" Other Samﬁle'InformatiOn




Page 3 -

Section B

_Well Sample Information

_Sample No.
‘"'Cbllection Date
Collector(s)

References

Wellhead Status

Wellhead Pressure

Water,

Point of Collection

Separation Pressures

First
Second

Third

Water Sampling Temp.

Steam

Point of Collection

Separation pressure .
_ ,Stgam Sampling Temp.
- Steam Floerate (Mass)
Water Flow,Rate {(Mass)
V,Enthélpy_pf Total Flow

Water'Treatment Data

. M190 <

M200 < >
520 - < - >
M790 < co-
NiC < >
N30 < o g 1 T 1 L4 >
units A/G
PS5 < >
P60 < L 7; i ) . | L l 1 1 L | I I § g >
- units r/G
) P70 <, , 1 1 [ | ! 3o g >
. Units A/G
P8O0 < , , AR | i3>
. unity ALG
M210 < [ o i1 l 1 >
units
P75 =< >
P65 <, , , Lo l Ll s>
units A/
S60 < 1t g l 3 >~ ’
s vnits
NSO <, , , L1t Ly >
: . umits
iM220 <y b >
’ urits
N6O <\ 4 L3 'R IS R TR T T I
. ‘ unjts
M234 <
v
S50 <« >‘




- Page ?,5-';78ecti_c:>n B.

R

wéﬁgf?Anﬁlyéié;

2

* Andlysis. Date

CAmalystls). LT Lo ool twpae <l L n R teniiios T el e s

+

LUUM202 < - » SRR Y TAt jﬁbzA P g-lhﬂ gy L;L”J>

Eh T a0 TUM221 < v by vy g
o ) - - ) . ) o ‘ ~units
~"-Temperature . = = CoOM222 <y 4oy vy oy sy b, >

wnits

Specific .Gravity

- - SpeCJ.flc Conductance L ."- M21 YRS £z -1 1 1 ‘ [ T B D O

ol Temperature - " M740 <,

jffr:f;,AlkalinitY-- - ’ . M22 <y g 4 L g (B N i B

. Total Dissolved Solid‘,‘s M23 <4 g oy e e ol as s

Total Suspended Solids M24 <y 44 vy g owa oy o by g

Isotopic Data - S : A - ' !

|
. . - . !

__,_4-.;. "'Del-‘O (18) of Water ’ Q270 < 4 1 'S U N B | |'L] AT ' :

Del D of Water o ‘ IR Q2590 ‘L.! "I S TR D S W T B ‘ TR AR TR § |>1

ﬁ7‘4%fffifbel C=(13) OfADiSSOlVed CO .;QISO DT ST WO TR DK WY WO O DS O | I [ S TS N O U

I fl-Delio'(IB)'of Dissolved SO . .
. - o ST T . _ . S -units . :
- »-Del S.(34) of Dissolved SO, Q190-<. ., , .4 -y 3 4:4 1:1 Lo v a g - .

-3

2

Tritium Content of Water. ;fin186 S I T N O i.j‘lf,.tél>h QZ;,”U

* ‘Del’S (34) of Dissolved H,S. Q185 <_, , , , ,

_'6(14) Content"o_f“CO2 o Q187 <

Other : - 0310 < >




Page 5 - Section B

Solute An.alyks.is (Wét#r) - | v - Units Used  M341 <
"Li ?ffﬁ§6f7<"'”ﬁff' Mg - M0 <___ > Cu M0 <___._ > .F. ,Mgo'el _ >
‘qua ?’ Qﬁbf?;;;;;;;;; > ca "MéQréi; S 's>:'2ﬁf _Mééd'é‘*w“f*”'9’>»“ cr MBO < >
®omMs0 < s sr M380<___ > Hg  M440 <_ ‘ > T BE M350¢< T s
‘“zyngbui  M48Q,<___ > Ba Mgsoe”' R - S M120‘<”17 - s‘i}z”-"M490< s
‘:‘c;‘; M500 <_ -~ > caiMg ;Mlsbk _ __> " O, M170 < s o, - ME10<_ >
NatK M300 <> mn+3 M630< ~ > Al M310< > n,  M530< >
NH, M5O ¢ > Mn(TOT)  M520< > Pb  M370 <_ > €O, M570<_ >
NO, M50 <~ > TFetd . MG20< > As  M320 < > 50, M540<_ >
PO,  M600 < | > Fe(TOT) M510< > sb MAT70 < s H,S M160< ' > ;
si é M130 < > . | S U M450 < >. H, M550¢ > -
} S0, MIl0 <___ > | o ', B . cH, MS60< >
_ co, M580 < s | ‘ .
HCO, M140 < >
Rare Earths Analyzedr M750 < >
Actinides Analyzed  M760 < . ’ - B >
Rare Gases Analyzed M770 < . ‘ _ >
*”f;'i Other Solutes & Gases M780i< '

Comments




Page ¢ -VSection B:

__!Coﬁdensate~Analysis -

" ..BAnalysis Date

Analyst (s)
Y
~ Eh
Temperature

Specific Gravity

épecific Conductarice
Temperature

Alkalinity

Total Dissolved Solids

Total Suspended’Soliés

"Isotopic Data

-~ Del 0 (18) of Water
‘Del D of Watef
Del C (13) of Dissolved CO
Del 0.(18) of Dissolved SO
Del S (34) of Dissolved SO
7ﬂpé1,s (34) of Dissolved R,
Tritium Content}of_Water
C(14) Content of Co, |
Other o
k5! 7, +F

2
4
4

S.

A32

$70
580
N191

5100

S110

S$130

S140 .

S150
$160
s170
s180
190

< C > -
< ‘ > -
< >
< > At N19IA <t towov o4 g} L4 >
T . “Temp. units
< > At S100A St _t 1% 1 18 r'r'l_J >
Temp. uatg
< R S N O N O 1 [ "IN N S S WS N B4
unj ts
S R AR I
unts
< >
< [ IR TR I | Li TR Y T N A A e ) .
units
<1 I T R B N B R
: units
<t ST AT T I U T YO >
uaits T
< 1t T TS TN T T T T
Units »
<2 [ WO T AR T TS IO TURR N SO T T R
- unity
<t 'O T B B O Y l [ SR U WY N O M
units
tx PSS S T W B T 5 IS SN WO K O DA D4
) units
A S T NN T SO N T N R Y | I AN S WAE N NS T B
unifs .
<Lt T AR I B S A A I
units -
<o a1 R N I N | ‘ "EE U HEE T T T R
) . units
§250 <y 4 ) v oy 4 4 44 o3 J'; L T T T U R .
wnitg
gt [ S D I O l [N DO W SO SO O
) . - uaits .
S S T R S T ! (IR R T SO A Y B
units :
<




‘7Page 7 - Sectlon B

,-T330h€1

':cizi T340 <

et -

. Ca+Mg,.

NafK TSbf < s Mn+3

“NHAT'AT7OT PN MW(TOT) T200 < - >

>. Fe+3. . T210 < s

l

H,S T410 < "-A »>f;

> . Pe{TOT). T220 <. .:fA.. >
| H T420 < 5 - >

; — . o 0 < o oH, T4 >
S0;° T110 <__ I S : _ T | cH, T430 < > -
_ o CO3 T20 < 7 . >

H
S
S
o
A
v

~:Rare Earths Analyzed

7’Act1n1des Analyzed -T450f< e e ) : >

Rare Gases Analyzed ;:_IAGO,Q S - o ) o . - : . : }I S S

'OtherTSolutes & Gases




.8 - Sectlon B

’<' i

N9O < > ¢ em, M30°<_______ >  Rn NIO<___ .~ >

'

NI&O <______. > . CE. NIB2t<___ > .. Hg N160 <______ >

N150 <_- > - . He - N170 < ___ >

Other‘Hydrocarbons';1U40» < AN - s R

Isotopic Data . - ' : . S 4:: J - T I : .

091(‘?(13)OEC02>; U60.<)LllilLllL\ll.'l[l\il> T _

C(lA)CQﬁtentofCQ R i v 1 R N N W U AT S T MO D T R T SO S R I A e
X 2. . . : ity .

Del c (13) of CH, Q170 <y y 4y 4 a4 ad S BRI N B

- Del Dof CH4 U90 N W S I AT ST S ST SR W |'] T 1t 3> PR

.Del D of HZ S 02'2.0' AT S ST TS L R AT BT S Sa TS L

Del s (34) of H s ‘,._; ;1110 N T A T

<Rat10 Ar(40)/Ar(36) Q290 <~ - S ST I e 1-- o

Other 1:., T q,  _0136A< S A A A : : —

L Comments o




Ord Identificarion :

co,rd No‘ ; ' : AI.O <; i‘ o '.‘ -

.‘x:oss Index No | . A20 <

gcord Type U A30 <>

it‘»rte‘r ‘ ‘ |

..-jame o ) A50 <_ '
t&te | 1 : "A60 <.__y:__,/.__2.74>' .
‘Trganlizétion . A70 <

atiﬁgg_ e o

eothermal Field — B10 <

- | o UBIL <
bivo. . B12 < -
L1 name B30 < ' >
bompany S - B35 <
ountry Code -+ B40 <, , s
wmtry . . B50 <
bate " B60 <
dumty . B65 <
q"titude . T B70 St gl s a1 4 1>
% [ ) 5
;x ngitude B8O NN L R NN ’ ]’ )
% ~ N

»
sownship, Range, Section, %, %

R "

B95<_. . > BLOS<_, \ > BlISS L, . . v,

Townsmp Radet Secrion

bse & Meridian  B125<

{1 Coordinate System

Northing . BI20< ' >
Easting  BL10< -
:} UIM Zone No.  B130<_ >
p Reference , }‘3'82' < |

i her Locality Information B83




ION C - PAGE 2
l‘ling & Casihg :

'Date Started
Date Completed

 Date Abandoned

D11><‘ . I/ >
YR, Y bay

.Dlz <I—_J__J/L..J—-J /L_L...-J>
Mo, B

R, ay

D13 <t ,/‘ . ,/‘ >

. YR Mo, DAY g
| Well Status D10 < > %
Total Depth Y

. 3 ) Ut TS )
t Elevation. B150<L_1 [T I Y SRS WO T | ) 1 1 >
] - - VatTS ~
Casing D45 <
-
Producing Interval D40 < -
£ Water Level D25 L T N VR SRS TU N R S 1 ) PSS A W SN S U L
{ IR
Drawdown D26 R T CE AR A B B L o1t a3 >
] , uNITS
Porosity D27 < >
Pemeability D28 3 S T WY B SO TN S T ) ' (ST S T T W N B
UuITs
Well Log Information D29 <
>
¥ Comments C230<




&rion ¢ - PAGE 3

‘ting & Completion Data

Ptoduction 'I.'ype o f :

: Measurements From SR

Date

3

8 Flow Rat’e'ﬁ-;f-‘

: Orifice Plate Szzé
Steam Quality

Well‘mead ‘ 'emperature

4R Bottom Hale Temperature

b 'Q!Jellhead Pressure '

Enthalpy\. Qf .Steam :

Enthalpy Of Br:.ne &

‘Enthalpy of. Toral.

;'Produc tion Rate

Comments

¢

L61 < DRY STEAM

INITIAL TEST

HOT WATER *

SUBSEQUENT TEST > ..

e

L62 <
163 <,/
i
CL64 Sy
.D90 <
“D19d<k
L85 < _, -
D130<,_, .
L67 < .
D2§O<_‘ 5 L
D240, s i
L66 =<, o
D140 <, P
168 <.

i1l Stem Test

'Date

g | Interval‘f"“‘“
g

i Flow Rater{

SR riuid Recovery

%8 Fluid Temperatura

i Final ‘Flow, Pressure
"Fxnal Shut-—in Pressure

: 'F.’mal Hydrostatlc Press.

Coments

L25<

AL

-

>

e
UNITS

L,l‘__J?
N ITS

[} L SO SR D |
Jats

I oY F S S
VTS

A i i 5. 1
uNiTS

A [ RS DUV SUND R §
UNITS

£ 1 £ i
uRiTs

-]

L26 <,

2

L27<’

L40 <

L4l <,

L42 <,

L43 <,

L44 <

R S e
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 Author
 Date
f Title

¥ Reference

inary Reference

K20 <
K30 <
K40 <
K50 <

Per References

K70 <

K80 <
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GIPSY

" The General Information Processing System (GIPSY),

‘devélObed‘bj the University of Oklahoma, is used for the

'Storage and retrieval of GEOTHERM data. The GIPSY program - I

provides for easy access to the file by a set of simple - 1

user commands. A retrieval setup -consists of job control

laﬁgUage,(JCL) and GIPSY retrieval cards. The JCL needed | , L

to make a retrieval from GEOTHERM is listed in fipure 4,

lThevhetrieVél cards, which follow the JCL cards, contain

the user commands and command parameters relating to a

speéific retrieval.

GIPSY cbmmands are user-oriented so that no prior‘ 

computer .experience is necessary to make a retrieval. With

a set of eight commands, the user can select, sort, and

output information from the file. A successful retrieval

can best be'accomplished by usihg-the following questions

as a check list.

What kind of data is desired (e.g., reochemical,

wells, or fields)?

" Should the data be restricted .by geographic'loéality, - ’

temperature, chemical constituents, etc.?

Should the data be sorted?

What data items are desired for output (all or a

partidl list of items)? D | —_— 3

How should the output be organized (entire records, é

tables, lists, etec.)?

—03w




A Job“céra
//h EXEC QUESTRAN,DNAME:‘A93MOC.A2231.WGQBZOO.GEOD',DVOL:CCD915,
// DUNIT=3330,RNAME="RIF.W0020.THERM1®,RVOL=CCD921,
/7 UNIT=3330,CLOCK=15, SPACE=800, RGN=110K
//QUESTRAN.SYSRDR DD *# '
FORM |
GEOTHERM

-~ GIPSY retrieval cards -

Figure Y4.-~Job control lanpuage

A




The answers to these ouestions are important in formﬁlating
a séérch 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
CQmménd begin in Column 2. For examfple, 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 fipure 5.




E -+ GIPSY Comrands . EUNCTION
.- SELECT - - :

'  CUITERATE . ¢ Search/Retrieval B t
ek o |

FERN

SORT

Processing S . ‘ ,

s

SuM

PRINT LINESIZE=120
L LIST E  output
COPY

v

- Figure 5.--GIPSY commands




e T T s T T TR TR S T T T T

f :Thé deéignators (A, B) are unigue single alphabetic
néharéctérs vused to identify one characteristic in
one search. Up to 26 designétors can be listed
, for each use of the SELECT command. Following the
"desigﬂétors’are the data labels (B40O, A30). These
"ﬁniqueilabels identify the déta items of the file
‘(see iﬁput forms for subtopick in figures 1-3).
j "846" 15 associated with country code and "A30ﬁ.is
Léésoéiaﬁed with record type. Following the labels
‘ \‘ére réStriotions which the user can impose. The
'*first 0$nditions (<US>) indicates that the counﬁry
'cdde;f“US," is a factor in the search. The brackets
(< >)iéncldse character Strings. A list of variable
~de50ription formats and thions are illustrated ih

figuré‘6.

‘Logic Statement - The logic statement is the kev to

the search procedure. It links the variable descriptions
j-""_fusing thekbooleaﬁ operators, ﬁAND," OR," and "NOT"
(the symbols * (AND), + (OR), - (NOT) can be used also).
 1n théﬁexample, both characteristics (i.e., geothermal
- { field records from the United States) are required.

' The logic statement is:

LOGIC A AND B




A30

A30<KAK>

A30<A>

A3045A>

A30<Ay>

A30<BAK> THRU <KCK>

130<£204 >

A30.EQ 20

A30 GT 20

A30 LT 20 '

A30 10 THRU 20

A30 EQ A20

A30 LT A20

N. A30 GT A20

A. Use dnly 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 analysis records only if they

contain temperature data.

B. This setup means‘the user wanﬁs any data with the word

MK A" (a word is defined as a string of one or more

‘characters or numbers bounded by blanks).

" C.  This setup requires only the existence of the letter "A."

A1l words that contain the letter "A" will be selected.’

Figure 6.--Variable description formats and options.
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http://when.it

v ;Use this setup for the prefix, "BA." Records with
"around" or "about" will be selected but not "Canada."
'f*USé’ﬁb find the suffix, "A¥." "Records with "Canada".

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

The user can retrieve on a range of letters. In this

"éiample;-the viords "A," "B," and "C" will be retrieved.

In this‘éxample, the character value of "20" would

be selected. The string, "20.0," would not be selected.

f‘The nuomeric value, 20, would be selected whether it
was 20.0, 020, or 20,

;ReCQrdS~with a nﬁmeric 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,

‘HNUmbers under two lables cén 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)

S




Auother logic statementrcould have been used with the
”mﬁsaml variable descriptions to select a dlfferent subset.
\sTFormexample:
C LOGIC A AND NOT B |
fﬂj h This‘example would retrieve records from the Unlted
o States but not if 1hey were reothermal fleld reco"d

| Parenthescs may be used as_in mathematical eouations
tomellminate amblguitles. | |
e LOGIC A OR B AND C

LOGIC A OR (B AND C)

x ITERATE --The ITERATE command performs a functlon
Jsimllar to the SELECT cummand. When the SFLFCT command is

inVOked;the entire file is searched and all prev1ous subsets are

deleted ‘JThe ITERATE command is used to search a prev1ouslv

selected subset The SELECT command produces a subset l
The ITERATh command will. often follow the SFLECT command
and it is used to search subset 1. The resultant subset
is subset 2 ‘which ln turn can be searched using the ITERATE
command a second tlme. These subsets are deleted,when‘~

1

_ob is finished (2) the SELECT command is used {_

(1) thef

““agaln (3) the BACK command is used. _The ITFRATE command
1s used llke the SELECT COmmand and contalns the same

vavlable descrlptlon and logic statements. For usenof‘the

“}ITERATE command see examples 2 and 3.




. BACK.--The BACK command is ﬁsed to return to a
previously selected subset. That subset can be either searched
‘w;th the ITERATE command or it can be sorted, printed, etc.

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

and thelsorts can be nested. .

- SORT
B60 10
M130 5.2

The parameter-stétements consist of a list of the sort
fields and the number of characters involved in the sort.
In the example, B60 and M130 refer to state and silica
content respectively. The subset is'first sorted on the
first ten characters of state. The secondary sort is on
silica content and is ordered numerically for five digits

with two decimal places. See example 2 for use of the SORT

command.
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- SUM.~-~The SUM command produces the following information.

1. Thé humber of occurrences of the item in the
| seleéted subset
2. Thg arithmetic mean
3. The algebraic sunm
4, Maximum value
5. Minimum value

-4

This operation ignores text. The parameter statements consist
of a 1ist of the items to be processed.

SUM

M130

MU0

Thiswexample would perform the SUM procedure for silica content

(M130) and sodium content (MMO) for the selected subset. See

exampie 4 for use of the SUM command.

%

RES

A A A



PRINT LINESIZE=120.~~The PRINT command instructs the

system to print the records from the selected subset.
‘No parameter statements are required. Ilfach record begins

at the top of a computer page. The NOPAGE option which

prevents beginning a new page for each record can be added.
PRINTALINESIZE=12O ROPAGFE

See example 2 for use of the PRINT cowmand.

LL§I;~—Sometimes the user only wishes to see a few
data items. The LIST command is used to print designated
portions of the selected records. The items are printed in
their entirety and are continuved on subsequent lines if
there is an overflow. The parameters are a‘list of the data
items to be printed.

LIST
M130
MU0
M30

See example 3 for use of the LIST command.

~3h
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COPY.;-The COPY command is probably the most usefu]
outﬁut command ,leed—length records can be produced
vfrom.GEOIHERM with'this command. The syétem, fherefore,
Haslé repoht generating capability which can produce
tables or formatted records for user-written process1ng
programs.. The COPY command is used in example 3.

Copy to Printer - The user may wish to produce
tablcs from a subsgt.of GEOTHERM records. The parameﬁer,

Lstatements that follow the command consist of a 1ist’
d;wdata items and character strings to be 1ncluded in
'the table., A 1ine is printed for each record of |

 the subset‘"‘The parameter statements consist of'the"
fullowin types. | - |

AlO x In this case the first "x" number'qf

characters from -A10 will be printed.
Blanks are insefted if there is ﬁo
data.
jAlOfx.y This format causes the first nﬁmber
. in AlO to be printed with "x" number
of digits and "y"‘éecimal places.
The decimal point is assumed.
‘STRING'M Literal character strings can be insertea

NS by, puttinp the string between sinele

quotes. This character string wouldvbe 
me3 :_;;”i5 ‘,'priﬁtedffor every record. Maximum

length is 60 charaétérs.




The first statement after the COPY command is a literal
‘uééd.for carriage control on the printer. The user has three
cﬂuices of spacing. | |
| | | a blank provides single spacing

17 double space

- triple space
If one of these three cards is not entered, then‘the first
cﬁaractebAof éach line will be truncated. If output is
gQing tq‘disk then this card is Jﬁnecessary.

| Copy for Extended Applications - The COPY command is

‘very usefu} in producing formatted subfiles for further
.proceséing. For example, silica, sodium, potassium,
and_calciud concentrations from chemical analysis
récordé can be extracted, formatted, and output to cards,
tabe of aisk. Data that is extracted can be formatted |
‘ﬁo‘fittthe needs of‘the user program. |
. Suppose the user had a progranm désigned to process the
fbllowing‘data input format. . ’

. Column Field Data type Length

llv Geothermal field  Character 15
16 State . Character 15 ‘
31 County Character 15
46 . - Silica Decimal 5.2
51 S Sodium - | Decimal 5.2
56  Potassium Decimal - 5.2

61 Caleium ~ Decimal 5.2




“The COPY output would be the following:

With the addition of one job control statement this

COPY
B10 15
B60 15
B65 15
M130 5.2
M30 5.2
M60 5.2 )

data could go to cards, tape or temporary disk space.
The extra statement would be inserted just before
//QUESTRAN.SYSRDR DD#*, This extra JCL card for each

output is listed below:

Card QOutput
//QUESTRAN.SYSWRKO DD SYSOUT=B,DCR=(RECFM=FA,LRECL=80,BLKSIZE=80)

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

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

This example would create a data set (&&TEMP) on.
a system disk pack. The LRECL (record length) and
BLKSIZE (block size) will vary with the total length

“issued from the COPY command. This GIPSY procedure could

.beffollowed by a program written in PL/1, FORTRAN, etc.

SR =37

H

- '
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| o - Tape Output
'f//QUESTHAN YQURRO DD DS J:mysec,UNiT:TAPEQ
DISP ( KEEP),DCB= (R :CFM=FB, LRECL=XX, BLKSIZE= XX)

v LABEL (1,SL)

: ,,in this example a data set called "myset" would be created
‘on- a standard label 9~tract tape. The LRECL (record‘lehqthl
and BLKSl?E (blOCk size) will vary with the total lenéth

1sDued from chn COPY command. »
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'EFORM
GEOTHLRM
SELECT
 A‘ A30<B>

860<C ALIF‘ORNIA>

. :1"1‘8

Z;C. B60<NEVADA>

oD 4210 GT 35
“’._LociC-A%(B+C) %D

- ‘/*




SELECT

L. A30¢8> R
RECORD TYPEaneee

B. B6EDCNEVADAD>
STATE/PRIVINCEeecscanca

Ce BHOCCALIFORNIAY . .
STATE/PRIVINIEce cevcane

D. M210 GT 35
WATER SAMPLING TEMPaeaeo

LOGIC A*(B+C)*D
SEARCH
20:23:41.2 SEARTH BEGINNING
23:23:49.7 SEARCH CIOMPLETED
" SEARCHED 1850
SELEC TED 416 SUBSET 1
VARIABLES SATISFIED
a 1389
8 186
c 132 o : S - ‘ .
0 652



 Example_ 2

Objective'~ The user wishes to seiect 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 (B10)

and then are to be printed.

"Input setup

//

JCL ’

FORM

GEOTHERM

SELECT

A. BUO<US>

LOGIC A

ITERATE

A

. BOO<ARIZONA>

LOGIC A

PR
/¥

INT LINESIZE=120

It would actually be easier in this particular
example to ask for the Arizona records directly.

However, 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.

~hon
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Figure 8. -——Exa.mple 2

"'f'qctscr

* Ao BAOKUSD>- - T o N SO - S T e
- CDUNTRY CODE. ves sosvees . o o - : - :

. LDG!C A

SEARLH -
23323:49.8 SEARCH BEGINNING
20 24 06.0 SEQR H'.OMPLETEO

'SEARCHED leO

BN SELECTED © 1495 SUBSET 1
VAR!ABLES SA TI SFIED

A 1495
{TERATE

A. B6OCARTZONAD>
: STATE/PROVINCE ee seovese

LOGIC A

SEARCH
23:24:06.2 SEARCH BEG’NN!NG
20:24317.1 SEARCH COMPLETED

SEARCHED 1495

SELECTED 1 SUBSET 2
VARIABLES SATISFIED
B X
SORT .
© B6S 15 - . S
a0 1s

ENQ OF SORT'

s
.

PRINT LINESIZE=120




SE“TION A.- GEOTHERMAL FIELD-AREA
“*ECHRD !DENT!FICAT[ON ’ . e

i NAHE-...O.--.- Je RENNER
DATEOC..'..‘.. 75/05 T
ORGANKZATIDN.. UeSa G.S.

GEOFRAPHIC LOCALITY Lo
GEQOTHERMAL FIELD~AREA.. POHER RANCHES INC. HELLS
COQUNTRY CODEeenvescesns US - . COUNTRY NAKEueseweseeee UNITED STATES

‘. STATE/PROVINCEecceo anse ARTZONA
i LATITUDEesweeroceccsece 33“17“°6N., LQNGXTUOE...-..;.-,.... 1‘1“1712!
“. TOWNSHIP  RANGE - SECTION  1/4 1/4.

02s O6E 1 SW

. BASE € MERIDIAN..cewess GILA & SALT RIVER
_ AVATLABLE MAPS DF AREA: HIGLEY 1:24,000

GENFRAL DESCRIPTION
CELEVATION. cevsseesovvccascnoes 408.43 M 1340, - FT e
RESNURCE CATEGIRY ee vecenevesas?B
PRESENT USE € DEVELCOPMENTS: 2 WELLS DF ABQUT 3XM DEPTH
SURFACE THEIMAL ACTIVITY.cueso FOUND BY DRILLING
N0e OF HOT SPRINGSceececcscons

GEOTRERMAL CHARACTERISTICS

_ NATURAL SURFACE CISCHARGEeecesvasse 316465 L/S  1.90002+04 L/MIN ESTIMATED
o WELL INFORMATION . ,
g MAXI®iM WELL TEMPERATUREsesssssssas 18%. ¢ YO 3200. H
BOTTQM-40LE TEMPERATUREesaseecsnens 18440 c TO 3200.00 N

RESEFRVOIR PROPERTIES
RESERVOIR TEMPERATURESeewassws 163 c Y0 184, c KEASURED
. REST ESTIMATEewweee 180.0 c
SUBSWRFALE ARFAcecevecaceavcens 1a0 KMex2 : 70 5.0 KMe&2
BEST ESTIMATEee vanecsnvene 2.5 KM*e2 ’ :
- T BASED ON:z ORILLING : '
DEPTH TJ TOP OF RESERVOIR.cass

.. NOLUNE OF RESERVOLRueescescecs
T BEST ESTIMATE, s anssscecens 24500 Ki¥e3
COMMENTS: OEPTH TO 0OTTON OF RESERVOIR 1S ASSUHED.

"ﬁﬁans

YOTAL STORED HEATeecemonnae B _ : B
BESY ESTIMATEveesceeves Bo3TLEESLT J 1.9999E¢17 CAL ABOVE 15. c

bk

BEST ESTIMATEscweenmaconeass 2000.00 M 2.000 .3, B - e ’
" DEPTH YD 8OTYON OF RESERVOIR.. 3000.00 M 3.000 K4 . 70 3000.00 L - 3.000.
.. BESTESTIMATEavessevsssews 3000.00 L] 3.000 KM : . ‘
© THICKNESS OF RESERVOIReseecvee
a REST ESTIMATEcceeecsenssse 1000.00 M 1.000 KM

et T s RECORD 00001

"KM

PAGE 0001



o S © PAGE 0002

‘*GENEQAL R}C( TYPES3 VOLCANICS (AGE?)

RINARY REFERENCE.

L AUTHOR seeees DoEe. HHIT: ¢ D.l. HILLX‘HS. EDITORS
" DATEaeevence 1975

TITLEeeseenws ASSESSVENT OF GEOTHERMAL RESOURCES OF THE UNITED STATES - 197§
REFEREVCE... UeS.GeSe CIRCULAR 726

" RELATED REFERENCES: ' ’ '
1) PERS. COMN. MR MIKE O DONNELL & MR. WARD AUSTIN OF GEOTHERMAL KINETICS




Examglg;3

Objectives: 1) Seiect U.S. records.

.2) Use the LIST command to print sampie éohrée
(B20), temoeraturé (M210); sodiﬁm»(MHOI,
potassium.kMSO), caleium (M60), and siliéa
(M130).

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

o k) Produce a tabular formatv of the Nevada
records incliuding the same data elements
from the LIST command.

In order to ililustrate the BACK command in this example,
the Nevada records willi be seliected fron tﬁe U.S. subset-

and output in tabular form. The U.S. subset is then calied

back to be iisted,

Input setup ) L

// JCL
FORM

GEQTHERM

SELECT

A. BLO<US> »-

LOGIC A

ITERATE

A, BH6O<NEVADA>

B, A30<B>

LOGIC A%B .

~h6-




M2i0 14

M40 7

b | -




. Figure 9.--Example 3

seLEeT b
AL RGOCUSH ' :
LIGIC A
. SEARCH - - -
. 23:24:51.1 SEARCH BEGINNING
© 20:24356,5 SEARZH COMPLETED
SEARCHED 1860
SELECTED. 1495 SUBSET
VARTABLES SATISFIED
A . 1495
ITERATE

A, B6OCNEVADAD
STATE/PROVINCEeeesacnes

B. A30<B>
REZJRD TYPFfeeeee

LOGIC 4R
STARGH
23:24:256.7 SEARCH BEGINNING
23:25:22.9 SEARCH COMPLETED
SEARCHED 1495
SELECTED 340 - SUBSET
VARIABLES SATISFIED
a 386

B8 1233

210 14
T M40 7

! 3avi

. COQNTRY CGDE‘..Q.......

1

2




Tigure 9

.~~Example

{(cont'd)
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< 8040 . , "C 160,00 16.00 12,00 165.00 : L - Coe
< 90.0 . €. 1000.00 46.00 82,00 ~ 160.00 . ~ . .. . . S
. 95.0 . € "110.00 2.60 1. 30 98.00 - - ST ' : '
’ B o 242,00
LARSTN. (SHA\H HOT SP 66.: C 8%.9 10. L2
MAIN GEYSER . EOILING o TRACE 418 - . ’ )
v ‘ T44 77 6 343 - S S e
95.6 c ; ’
.- 682 103 6.8 311 .
AL e T80 . T7 13 205 - o, : . S e S
Pt B85 C 868 108 7 325 - C S I
vwcs's !ANSION. NEV 433 € 37.8 Se7 8.7 &4 ’
S RTUTH STEANBOAT HELL WARM' 66 8.2 )
886 5 ... 52. A 15
55=5 - T 97. B S 5.9 .
SPRING 247 753 78 11 335
. 97. c
. VINNAMEN HOT SPRING N *
T MANTE NEVA
INNANED. HOT SPRING. ¢ ' ) . ’ . ' :
AINTRS HOT SPRING : ‘
JNNAMED T SPRING N ’ ;
SYALI W RESEARCH WEL .
UVNAMED. HOT SPRING N ) .
- ' T74.3 6609 30 27848
SMALL CFYSER - 741 91 3 27N -
ALKALI SPRINGS 49-60. c 282 46 42
ALXALT SPRINGS 80, C 282 . 46 62 ’ N
SPRING T7. C 130.95 53,38+ 100.3 133.4 . -
Swalt GEYSER BOILING 239 33 2 449 : :
LAS VFCAS SPRINGS 41. c ) 56 . 13 . » . o ) . K
© SANAVILLE WARM SPRIN 295 17 44 43
NMELVIN MOT SORINGS { 79, c 57 56
WFLL NFAR HIT SPRING 98. c 37
3TYSER RANCH SPRIN3S 18-21. c 44 i1
H{K] SPRING LT 52 35
PANACA WARM SPRING  29-31. . c 40 46
SHALLOW RESEARCH WEL . : .
YNNAMED HAT SPRING ( 61 Cc 300 31 15 105
“STEAN® WELL 250 38 1.3 500
S 77 € 540 - 80 95 150
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