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INTRODUCTION
Sulfate geothermomefry recently gained accestance as a geothermal

exploration tool when it was adopted as one of the geothermometers in
the Assessment of Geothermal Resources of the United'Ststes-1978
(Muffler 1979). Over 120 samples, 75 of which are from Known Geothermal
Resource Areas, were used in the assessment. Data reqpired for
calculation of the sulfa:e geothermoﬁeter temperatures, along with
Na-K-Ca, qhartz, and chalcedony geothermometer tsmpe;atures for
comparison, are listed in table 1. For greater accuracy data from new
or better samples have occasisnaily supplemented or replaced data used
in ihe 1978 assessment. Samples from Yellowstone National Park has been
omitted because they were discussed by McKenzie and Truesdell (1974).
USE OF THE SULFATE GEOTHERMOMETER o

' The sulfate geothergometer is based on the assumption ﬁhat the
oxygen isotopss in a water and its dissolved sulfate have equilibrated
in the geothermal reservoir. The rate of equilibration 1s both
temperature and pH dependest requiring about 2 years at 300°C and 110
years at 25°Cv1n near neutral wsters. The equilibrationxis
accelerated in aciﬁ.solutions, But most geothérmal reservoirs abe.near
neutral at depth. . Any introduction os loss of sulfate or~édditiop of
water after the sulfate-water isotopic equilibrium has been established
in the reservoir may fesult in erroneocus | |
temperature.estimates. Addition of near-surface su;fate from the
oxidation of HZS to stou‘by sulfur oxidizing'bacteris and
- dilution of the geo.heﬁnal water by ground water of dirrerent 6180

content are two common interferences.-

Nehring, and others, p. 1
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Near-surfece sulfate can be minimized by selecting the spring with

phe lowest son/c1 ratio in a group. Furthermore, if the SOR/HZS

ratic is less than 25, the sample should be preserved either by adding

Zn, Cd, or other heavy metal to precipitate the HZS or formaldehyde or
chloroform to kill the bacteria.
| A suite of samples may be necessary to correct for dilution by
ground water. The §'80 of both the 5round water and geothermal
water ﬁust be determined and appropriate corrections applied to the
mixed waters. Such corrections were cct made in this paper.

' The method of ccoligg that the water undergces as it ascends to the |

8

surface can effect the 61 0 in the weter.' Three end member cases

are given in table 1. T1 is calculated assuming conductive cooling with
no steam loss and, therefore, no change in the 6180 of the water.
T1 is the best temperature estimate when the spring or well is

subetantially below bciling and in well eamples collected with a

. downhole sampler. T2 is calculated assuming adiabatic cooling where the

steam'stays in contact and in isotopic equilibrium with the water until

the mixture reaches the surface where steam loss then occurs. T2 is the

‘best temperature estimate for isolated springs of near boiling

temperature and well samples with two phase:flow. T3 is an ektreme case
of ccntinuous steam loss by the water from the time it leaves the

reservoir until it reaches the surface. This case is most applicable to

hot springs associated with fumaroles or steaming ground.

Nehring, and others, p. 2



USE OF THE TABLE
Location of the area sampled is by latitude-longitude and
township-range. Latitude and longitude are in degrees, minutes, and
hundreths of a minute. Township-range designations are shown in Figure
1. The oxygen isotopes were analyzed according to methods described by
Nehring and others (1977) and by Epstein and Mayeda (1953). Values are
reported relative to SMOW as defined by é}aig (1957) and have an accuracy
of ¥0.2. TR indicates what field treatment was applied to.the Sample:
N  none
P formaldehyde
, C . chloroform
The concentrations in mg/L of sulfate, hy&régen sulfide, and chldride
are reported because pf their importance in interpretatiqq of the
results. Sulfate was usually_#nalyzed gravimetriqalij but in a few
cases the céncentratibn.wa; detérm;neq by the thorin method. This is’
indicated by a "t™ after thé nnmber.in the table. T iS the surface
tempgratﬁre ér the downhole temperature in a well if the sample was
' coilected without steam ioss. Temperatures estiﬁatéd from Na-K-Ca,
quarti, and chalcedony‘gebthermometérs are ingluded in the table for
comparison. The réference number in the last column indicates the
source of the chemical analysis'used.to calculatg these temperatures or
where the témperatures themsel?es are reported. An M after the Na-K-Ca
temperature‘indiéatea the magnesium corfection'(Fourn;er and Potter

1978)'was applied. The quartz temperature-ﬁas usuaily calculated

ﬁehring, and others, p. 3
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assuming conductive:cooling but if an A follows the temperatures
adiabatic cooling has been assumed. fhree of the sulfate geothermometer
variations are then reported; T1;conductive cooling, T2-single stage
steam loss and T3-continuous steam loss.
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Table 3. Descrirtion, location, raw Jata, and seothermometaers ot samples analvsed For sulfate avihermonater YoempPeratures.
Temperature estimates should not be used without consulting section on use «f the sultate geolhermometer.

UESCRIPTIUN LAY LON3 TOWN-RANGE DAVE  0-304 O-H20 TR S04 H2: €L 1 MWCA GTZ CHAL #1012 T3 KEF
ALASKA
GEYSER BIGHT 53 13 168 28 n.d. JSJUNEA -4.05 -8.06 N 182 n.d. 640 M02  B/7 J6ZA a7y 322 264 L8E )Y
INLECISION CREEK o o o o 35349M 73JUNIS  S.87 -12.32 N 447 a.d. 470 59 20M Isu  1DY 86  ©3 G4 47
SERFENTINE HOT SPRING 65 51 164.42  5N25WI2  J2AUGO4  4.72 -IS5.4S N ¥ n.d. 8450 77 tel 431 t04 /3 12z 21
CIRCLE HOT SFRING &5 29 144 39  n.d. 72005613 0,90 -20.6 N 97 p.d. 24vy S4 143 134 107 &0 LU 60 20
ARIZONA .
UILLARD HOT SFRING 32 S8.5 109 21 S5S29E27AR 75JANI6 -0.31 —-10.67 N 162 <1 A4%0 82 138 134 107 1&? 157 159 3
CALIFORNIA
SULFUR WORKS-LASSEN 40 27 - 321 32  30NAE21AA 75SEP24 ~5.92 ~6.90 N 449 n.d.. <5 95 n.d. n.d. n.d. 479 333 3uw
BUMPASS HELL-LASSEN 40 27 121 30  JIONAEL4DB 7SJUL1& -3.2 =-7.37 N 2% n.d. <0.S 94 n.d. n.d. n.d. 3186 281 278
DEVILS KITCHEN-LASSEN 40 26 121 25  30NSE2ICD 750CTI0 -3.72  -~12 N 49 n.d. 7 95 n.d. n.d. n.d. 203 190 194
LEVILS KITCHEN-LASSEN 40 26 121 25  30NSEZICD 7SSEP20 -18.77 -33.22 N 76 n.d. <% 95 n.d. n.d. n.d. 446 322 386
GROWLER-MORGAN SPRINGS 40 24.0 132§ 30.4 29NAES1BA 7¢0CT03 -3.58 -9.14 C 49 n.d. 2270 97 230 {77a 177 272 235 245 7
NR BRIDGE-MORGAN SFRS 40 23.1 121 30.8 29N4EIICD 795SEP18 ~2.13 -9.2z N 52 a.d. 2310 95 217 172 145 233 239 214 7
3 MEADOW-MORGAN SPRS . 40 23.4 121 30.3 2ZYNAEIIBD 75SEP24 ~2.58 -8.47 N 51 o.d. 2080 93 n.d. n.d. n.d. 258 225 234
MAGMA RICHIE 5-LONG VAL 37 39.9 118 54.8 3Sz8E32  72MAYLY -7.59 -14.16 N 136 n.d. 280 9& 238 21y 205 245 217 224 14
NR HOT CREEK-LONOG VAL 37 39.4 116 48.3 3S29E31A 7ZMAY20 ~7.2 —-14.2 N 6it 0.8 170 S8 176 161 136 235 193 209 14
MOT CREEK-LONG VAL - - 37 39,6 118 49,6 3S28E25  73AUG2Y ~7.36 -14.83 N 100t n.d. 223 90 192 161 138 224 201 06 i4
€COSO HOT SPRINGS WELL 36 05 117 44  21S39€34B 78JULI2 1.02 -5.48 F 74 a.d. 2370 142 234 n.d. n.d. 243 22} 230 16
COS0 CGEH 1§ .36 03 117 468 22S39ELA  TBJULI2  0.72 -7.59 F 7% n.d. 2360 195 206 126 $¥ 08 200 207 16
SHASTA SODA SERINGS . A1 13 - 422 16 39NAWIGA  J9AUS20 12.54 -9.85'N &7 <1 800 43 GM 3z 108 26 sz Sl
JURDON HOT SPRINGS 38 - 14 118 16 n.d. 77HV07 T 0.03 -12.4) F 259 n.d. 680 43 &I 477 155 143 125 13z |
SESPE HOT SPRINOS 34 35.7 118 59.9 &N20W21DD 77JAN31  5.72 -9.8 N 303 2.5 %0 &9 148 i34 107 113 110 110 41
FALES HOV SFRING 38 20.0 (19 24.0° &N23E24D  740CT24 -4.29 -17.44 N 260t n.d. 140 &1 G4M 145 11y 134 125 126 13
HOT SFR MOTEL-SUFRISE V A1 31.9 1§20 04.7  A42NI7EECA 7300027 -S.81 -13.61 N 322 n.d. 200 98 96 §37 118 00 184 167 32
SEYFURTH~SUPRISE V 41 40.0 120 12.0 4ANISEZAAC 73.JULZ6 - -5.6Z -14.035 N° 343 n.d. 220 85 129 143 116 208 15% 16y 12
IRAVERVINE MOT SFRINGS 38 14.8 119 12.§ SNISEZACD 74JUL2S 6,42 —16.64 N 9208 <.05 200 &% 62 137 W10 173 458 &) 13
KELLEY HOT - SPRINGS AL 27.5 120 S0.0 AZNIOEZOBA 7400023 -4.73 —13.54 N 300 n.d. 160 91.5 93 .43 116 196 13t (83 12
SFR NR WEST VALLEY RES 41 1.5 120 23.1 39NI4E29AB 73.M0.24 -7.66 -14.03 N 482 n.d. 150 77 U136 §52 a7 247 202 222 32
MAGNESITE SPRING 3% 04.4 122 34.0 n.d. TESEPZ2 2,67 -S.z N O2%Y a.d. 1¥20 2z 2zM 431 M0Z ZA? A13 486 7
BENMORE CANYON WELL 39 01.5 122 34.2  n.d. JESEPLIG © 7.16 -3 7S N S37 n.d. A0S0 201 UM J7 43 1&S 135 146 9
JONES FOUNTAIN OF LIFE 39 02.0 122 26.7 JANSHEODD  76JUNZE 20.3%  &.25 N §I9 n.d. 11500 &1 §60M 128 9% §26 149 120 9
TURKEY RN MINE 39 O1.1 122 26.4 JANSH3ZCA 76JUNZ6 2,08  -6.8 N 2392 n.d. 33850 22 Z:M 116  $8 180 150 156 9
COMPLEX{ON SPRING 39 ‘10,2 §22 31.2 ISNEWECD  76JUN24  7.1%  6.28 N 13 n.d. 24100 (9 242 52 49 433 277 349 9
UFFER CRABTREE SPRING 3%  17.4 122 49,3  1JNPW2SDC  7&JUN23  4.2% -0, % M 312 n.d. 9.8 36 37 104 72 2 o2 2ly 9
N 455 n.d. %610 S0 M4SH 1S3 127 135 429 126

HILBY SFRINGS L3P 02,8 122 25.3  14HSHISBA 76UUN2A 18,29 .95

prave !



DESCRIPTION .

COLURADO

HI FRINCETON HOT SFRS

_IDAHO

- BRUNEAU
- BRUNEAU

BRUNEAU
BRUNEAU

BRUNEAU
BRUNEAU
BRUNEAU

BRUNEAU.

BRUNEAU

GRANDVIENW

GRANDVIEW
ORANDVIEH
GRANDVIEYH
GRANDVIEH
ORANDVIEW
ORANDVIEHW
GRANDVIEW
ORANDVIEW

COVE CREEK-HWEISER

CRANE CREEK-HEISER

NR HEISER HOY SPRINGS
" BRIDGE WELL-RAFT RIVER
BRIDGE WELL-RAFT RIVER
CRANK HELL-RAFT RIVER

RRGE 2-RAFT RIVER
. ALHO 1-RAFT RIVER

- SPR AV NARROWS-RAFT RIV
-SIX HILE SFR-RAFT RIVER
SPR E OF NAF-RAFT RIVER
PI10 CREEK HOT SPRINGS
"VULCAN HOT SPRINGS
NEINMEYER HOV SPRINGS
SHARKEY HOT SFRINGS

- HWHITE LICKS HOT SPRS
BONNEVILLE HOT SPRINGS

BOIL ING

SPRINOS

. MONTANA

- JARDINE { JACKSON) SFPRS
ALHAMBRA NORTH WELL
ALHAMBRA HOT SFRINGS
SILVER STAR HOT SFRINGS
BOULDER HOT SFRINGS

- LAY

36

43

43

- 43
42

42

. 42
42

42
42
44
44
44
42
42
42
42
42
42
42
42
as
4
a3
43
a4
a4

a4

45 .

44
46
43
46

ENNIS(THEXTON) HOT SPRS 43

43.9

02.80
02.03
01.37
59,37
57.83
57.468
54.40
50,20
45,60
12,67
16.36
17.92
06. 5

05,5

0S.8

04.43
04.9

o4.1
07.58

00,7

‘e.e
34.0
45.85
00.6
40.9
09.9
21.9

21.8

'27.0

26.8
41.5
12.0
22.0

LON

106

116
116
11é
116
116
118
119
$1S

=1L

118
116
117
113
113
113
113
113
113
113
113
114
115
1S
113
118
1S
115

113
148
111
112
112
i1

G

10.2

19.43
15.23
10. 46
04.389
04.53
046.90
56,63
94.27
45.48
42.462
44.¢8
02.97
23.6

23.6

22.7

22.47
31.6

27.9

09.47

18,9

19.2
41.3
34.7
34.3
13.0
18.4
S1.4

24.7
58.6
$9.0
17.2
03.6
44.8

TOMN-RANGE

1537819

4S1E34BA
4SZE32BC
SS2E1EB
SS3EL4CH
SS3EZ6BC
SS3EZ3BC
¢S4EL4AB
73SE7AB
8SLESBD
10N3WPCC

1 AN3H7BD
LIN6HWIOCC
15526E236B
1S5S2LE23BY
15524E230DC
15S246E23AA
1SS25E29CD
16S2¢ESBA
15526E15AA
16527623
23N18E22C
14NSELLIBD
SN7E24
20N24E24
1EN2EI3ZBC
SONIDE3IC
FENSE2288

5515026
BNIWI4A
EN3H1LLA
2S6WIC
SNAHIOCA -
SsW2snC

DATE

JeUuni o0

73JUL0Y

730CTOY

730CT09 .

73uUL26
73J4UL09
T3JUL24A
73JUL09
73.JUL10
73017
73AUG2}Y
73AUG02
73AUGOL

74JUL13

760CTO?
74JUL13
760CTOS
760CT0L
740UL13
744UL13

- 74UL13

78HAYDY
768MAYO07
78MAY0S
78MAY0S
76MAYCY
7EMAYOS
78MAY00

T5AGES
7EUNEOD
76AUG23
74AUG1L6
74AUG22

16AFROL

u-s049

-1.41
-314.72
~7.54

-3.99

-0.4%6
-3.31
-4.41
—‘-77
—"065
-35.26
-7.9%
~-7.55
-4.8¢6
-4.73
-4,34
1.44
-2,68
-0.07
1.04
-4.49
3.44
-1.12
-3.5%
~4.24
~1.01
0.3

-1.02
-3.49
~3.49
-5.46
-5.45

-1.8

Fagse 8

O-H20 TR

~16.4

-17.53
-17.44
~146.99
-17.49
-12.97
-17.56
-17.53
-17.0¢
-12.26
-14.39

-13.4
-17.846

-17.5
-17.23
~172.42

-17.3
-17.94
~16.36
-17.07
-19.57
~-18.44
-18.02
~19.42
~14.99
-18..43
-17.44

-20.44
-19,95
-19.23
-18.43
-18.91
-18.74

ZNM M NNMZZZMNZIZINZZZZZIZZZIZZZ2

39

4.9
7.1
i
70
1
&4
17
15
2639
274
147

&0t

48
66t
a9t

190t
74¢
206

SRR T

<1

nh.d.
n.d.
n.d.

n.d.

n.d.’

n.d.
n.d.
n.d.
n.d.
n.d.

fie d- )

n.d;
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.

‘nede

1.2
n.d.

" Beds

n. d.
n.d.
fie da

0.6
n.d.
<0. %

<0.5
n.d.

CcL

10

13
31
16
18
15
13
ty
9.8
9.1
310
200
56
840
n.d.
1650
576
n.d.
430
20
n.d.
29
15

53
150
7.6

14

7.7
8.7
10
31
19
120

A

83

75.5
43
49.5
s6.5
63
s
Sq
39
45
74
92
76
89.9
%0
90
93
60
38
17

¥3
az
7S
&3
67
83
6s

56
36
56.5
71.5
76
e

HANCA

(-1}
131
60 -
62
21
104
143
197
162
172
163
134
147
159
135
187
143
104
-6
n.d.
179
138

170
144
136
100

S
5H
e
137
136
145M

url

130

132
142
123
126
143
136
157
132
130
153
173
197
120
125
130
161
139
17
.3t
n.d.
157
140
137
134
140
13¢
12y

104
109
$19
143
142
135

ChHAL

103

103
115
74
6
115
1os
133
103
104
126
151
131
90
96
101
136
112
&6
-4
n.d.
133
114
110
107
114
110
104

73
80
(=1
1
1o
109

1B Y

140

103
266
166

131

121
103
106
110
235
49
2463
135
137
142
139

o1
17
104

110
59
v6

103

166
94
ay

75
99
106
1335
130
5

133

108

151
3
&9

74
93
104
128
124
?4

13 Ret

134

100
&£z
166
123

116
6
9
v

212

£26
22y

134

133

137

131
79

109
73
18

108
64

¥4

108
154

68

74
93
101
129
125
V4
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DESCRIPTIUN
NEVADA

SFRING '13-STEAMBOAT- SPR
SPRING 26NW-STEAMBOAT
KYLE HOT SFRING

SULFIIUR HOT SPRINGS
WABUSKA HOT SFRINGS -
SMITH CREEK VALLEY

. SODA LAKE HWELL

. DESERT FEAK WELL

. PINTO HOT SPRS W WELL

- NR FERNLEY

- BEUHAWE HOT SPRINGS

STILLWATER WELL

BALTAZOR HOT SPRING -

DIXIE VALLEY HOT SPRS

. BUFFALO VALLEY HOT SPRS
GREAT BOILING SPRINGS

LEE HOT SPRINGS

- LEACH HOT SPRINGS

HUMBOLDT HOUSE
BRADY #8

NEW MEXICO

SODA DAM

GILA HOT SPRINGS )
TEST HOLE #§-JEMEZ
JEMEZ SPRING o
WINDMILL S5220~JEMEZ
‘DIPPING VAT SPRINO

OREGON

- MICKEY SPRINGS
ALVORD HOT SPRINGS -
HOT(BORAX) LAKE-ALVORD
NR HOT LAKE-ALVORD :
UN TROUT CREEK-ALVORD
LISKEY-KLAMATH FALLS
OSBORNE~-KLAMATH FALLS

. OLENE GAF SPR-KLAMATH

HMEDO BELL-KLAMATH
MILLS SCHOOL-KLAMATH

Lai

39
39
40
40
39
39
39
39
41
39

.40

41
39
40

40

3y
40
40

a9

a5’

33

335
34

42
42
42

42 -

42
32

42
42

42
42

23.36
22.9¢6
24.4
35.2

ov.7

18.7
34.0
45.7
21
3s.¢
34.2
31.3
$5.93
47.9
22.1%

12.6
36.2
32.1

47.3

47.5

49.82
46,30
48.50
$5.82

40.5

- 32.4

20,1
20.1
i1.4
02,9
03.3
03, 9
13.8
13.5 .

119
119
117
115
119
117

118

ti1s

116
19

116
f1186
118
118
117
119
118
117
118
119

10¢

108
106
106
107

107

118
118
118
118
118
121
121
121
121
121

Luno

44.4¢
44.2%
S52.¥
17.14
11.0

32.5 .

Si.d
57.0
47

06.4
34.8
33.1
42.6
04.0
19.5
21.7

43.4

38.7
16.1
00.1

41.2
12.3
38.93
41.43
04.07
06.40

20.7

31.6
34.0

346.0

23.0
44.S
44.%
37.0
4L.4
45.9

16NZOE33BA
1ENZOEISDE
2ZINILELC
3INSVELLB
1SN2SE L&D
LINSELL
20NZEE28
22ZNZ7E21AA
40NZEE I 9AD -
20N2LE 18D
3INASELTB
19N31E7C
4LN26E L 3B
2ZNISESD
29N41E23D
32ZN23E15B
1EN2YE34AB
32N3ISE36D
3IN3ZEZIDA
22N26E12

n.d.
13S13KHSA
19N3E32CC
n.d.

n.d.

h.d.

33835E13
34334E33
37S33E1S
37333E1S
S9YS37ELS
40SYE34AC
40S5E27CD
39S10E14CB
39SYE2ECC
38SYEI3AC

T JURN G HANGITTT I

7SJUL LS
754415
73.JUNS 2
73JUNL7
74AFR18

73JUN1IS.

74AUGOS
73NOVOS
72J4UL43
74AFR18
72JUL1 b
73AUG0O0
72JUNIS
73JUNLD
724415
72J4UN18
72J4UL.20
72JUNL7
78JUN21L
77NOVOS

72pDECOL
44DEC22
74FEB22
74FEB22
74FEB20

74FEB2O

72AUG630
72AUG30
72AUG30
T3JUNL 3
73JUNL S
79JUL03

‘7SJ3UL08

7SJUL03
75JUL0S
75JULO3

3 1T

-5.42
-3.28
-3.93
-5.03
-3.22
-4.06
0.28
-3.26
-7.09
-3.61
~10.01
-3.14
~3.98
-2.09
~-3.22
¢£.93
-8.03
-5.22
-4.57
-2.76

-0.%6
S.01
-1.68
¥.36
11.1

-7.91

-6.03

- ~=7.99
-3.58
~P.22
-2.13
-1.8%
-4.82
-5.4S5
~4.94

*fage Vv

T IS ey—yve

-11.73
~-19.44
-15.5
~1&. 0%
-15.338
-146.48
-13.48
-12.34
-14.2
-13.3
~-14.76
-12.34
-185.2¢
-15.89%
-15.85
-10.63
-313.21
-15.7
-14.44
~-13.59

-10.4
-11.03
-10.81
-10.52

~8.4
~-8.5

-13.42
-13.23
-11.57
-14.3¢
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~14.95
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-14.83
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222222

ZZZTZ2Z222ZZ 2

137
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470%

53t
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n.d.

Szt

247
41
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1589

224
211
383
310
169
343
33t
383
402
437

T
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7.4
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<0.1
5.5
fna.d.

<.05

~
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176
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82
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164
22¢
159
145
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124

80

180
149
17¢
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 OREQUN(CONT) ' o o

QIT #6-KLAMATH FALLS 42 15,1 121 46,8 ESEEVEZ0AD 75.04.08 -5.49% -14.97 N 393 n.d. 58 w0 71 61 47 135 174 474 4
LISKEY-LLAMATH FALLS 42 02.2 124 43.7 4ISYEZBA 75AMUGLL B.&67 -3.467 N S n.d. 152 23 n.d. n.d. n.d. ¥3 85 354
BOEHM-KLAMATH FaLLS 42 - 03.7. 121 45.8 40SYE28AC 73AUGIT 185.42 ~4.786 N 306 p.d. 203 25 n.d. n.d. n.d. S8 S% S8
© SUBLRBAN-KLAMATH FALLS - 42 01.6 121 35.4 4ISICEICD 7950UGL) 9.56 -10.7% N 83 a.d. 80 21 n.d. n.d. n.d. 70 635 &4
©. VALE HUT SFRINGS 7 43 59.4 117 14.0 IS3SALE20 74AL504  ~4.56 -IS.18 N 93 <0.S 3O 73 157 192 127 201 1E60 4 23
VALE HOT SFRINGS . 43 59.0 117 14.0 18S45E20 74AUG07  -3.91 ~IS N 112 n.d. 350 90 1SS 149 123 161 - 152 153 11
NEAL HOT SFRINGS | . ‘44 0.4 147 27.6 IESA3ZEPDE 7201026 -8.37 -16.52 N 112 1.6 120 87 181 173 151 210 169 1v4 |}
CRUHPS SFFRING . 42 13.8 119 393.0 3I3324E34C TJ2AUGD3 -4.71 -13.23 N 209 0.9 240 76 144 173 1S1 202 182 186 )
"HUNTER HOT SFRINGS ¢ 42 $2.0 120 21.6 3¥520E4 72AUG03 -3.469 ~-14.32 N 274 1.7 120 96 143 149 133 163 158 &0 |}
© BELKNAP 10T SPRINGS 49 18,6 122 03.2 1LSSELIDD 72AUG03 0.35 -16.74 N 167 n.d. 1300 71 82 133 103 148 138 139 )
. HOT LAKE~UNIGN COUNTY 43 4.6 117 S7.6 4837 ESD 72AUG27 4.63 -16.56 N S5 7.6 140 60 90 102 70 63 465 45
BREITENBUSH HOT SPRS . 44 446.9 121 58.3 937€20 72AUGOS  -2.67 —~31.66 N 140 <1 1300 92 149 127 99 198 17y 82
BREITENBUSH HOT HELL 44 44.9 121 S8.5 9S7E20 7Z7UNKOO ~3.20 -12.%9 F 131 n.d. 1120 100 160 1469 146 1169 176 179 7.
NR LITTLE VALLEY 43 S3.3 117 30.0 19S43E30B 73JML24 -89.43 -146.52 N 118 n.d. - 74 70 118 145 119 215 169 195
CAREY(AUSTIN) HOT SPRS 43. 01.2 122 (0.6 &S7E 308 72AUGOS ~2.41 -12.22 N 154 0.8 430 86 ©7 12¢ 98 181 1867 170 )
© SUMMER LAKE 1IDT SPRING 42 43.9 120 33.7 33S17E12A 72AUGO4 -4 -13.32 N 126 n.d. 2890 43 §112 134 107 1689 162 169 1
SHIN HARM SFRINGS-HOOD 45 317.7 121 44.3 3358,.5E24 T7UNK QO $.52 -14.01 F 235 n.d. 159 26 n.d4. n.d. n.d. 109 98 100
UTAH
THERMO HUOT SFRINGS - .38 11.0 113 312.2 30S1ZW28CA 74DECI7 ~2.52 ~14.32 N 480t <0.9 223 §9.5 130 144 116 158 1449 145 O
THERMO HOT SFRINOS - 38 11.0 113 12.2 30SIZW2BCA 74FEBIL -2.6 -15.07 N 374 n.d. n.d. 82 n.d. n.d. n.d. 142 133 136
THERMD HOT SFRINGS 38 11.0 113 12.2 30SIZHW2BCA T74FEBIL ~1.73 -14.71 N 445 n.d. n.d. 65 n.d. n.d. n.d., 136 127 129
-7 RANCH CANYON SPRING ‘39 24.7 112 49.3 27SPW3SDC  74FEBIL 0.86 -14.91 N 8 a.d. - 20 6 28 97 68 o0& 93 96 41
ROOSEVELT SEEP o 38 30.3 1§12 51.9 26SYU34CC 76FEBIA ~4.94 -12.79 N 110 <0.5 3150 25 233 147 143 216 174 167 48
- MILFORD CITY WELL 38 22.4 113 00.9 28510W7BB 76FEBII 4.89 ~1S5.3 N 42 n.d. 186 13 53 81 48 49 &4 64 11
© SHALLOW WELL-ROOSEVELT 38 31.3 112 55,3 Z4SI0WZOAD 74FEBII -1.149 -13.41 N 59 n.d. 2700 24 220 n.d. n.d. 145 126 130 41
DEEP WELL-ROOSEVELT 38 29.6 112 31.6 27S7HINC 746FEB13 -7.49 -I3 N 41 3 3400 227 300 24lA 270 278 27z 27z 1)
" DEEP HELL-ROOSEVELT 38 29.6 112 S50.5 2759W2CB 76NOVIS -8.03 -13.46 F n.d. n.d. n.d. 152 n.d. n.d. n.d. 275 254 258
DEEP WELL-ROOSEVELT = 38 29.&4 112 50.5 27594H2CB 77APRO4  -7.87 —~13.11 F n.d. n.4. n.d. 213 n.d. n.d. n.d. 280 271 272
ABRAHAM HOT SFRIMGS .39 36.8 112 43.9 145€EHLI0 74AUGES 12,77 -1L.09 N &80t <FO1500 w4 Ben 447 89 . 22 &5 26 3
RED HILL HOT SPRINGS - 38 38.2 112 06.2 2353410 74DECIS 8.21 -16.93 N P00 <} 460 76.3 1144 109 7% 40 42 42 3
" HASHINOTCON
QUANAFECOSI HOT SFRS 46  44.2 121 33.4 14NLCE4BA 774024 0.32 -IS N 170 <1 880 48 135M 137 110 111 104 109 22

GARLAND MINERAL SFRS 47 S53.6 121 20,5 23N1IE25A 770023 4.71 -7.37 N 181 <1 3600 29 BOM 140 114 147 130 134 114

- ey o e e

t. Hariners R. Hoo Rawps o Boo Hilly, L, Mo and Fressers T. S.u 1974, The chemical comprostition and estimated -
minimum thermal reservoir tewreratures of selacted hot serines tn Oresont 1. %, Gaolosical Survev Oren-file Rerort, 27 r.
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