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GECTHERMAL RECONNAISSANCE OF A PORTION OF THE ESCALANTE VALLEY, UTAH

Klauk, R.H., Foreman, M.B., and Gourley, C.

Introducticn

In February, 1981, the Utah Geclogical and Mineral Survey con-
tracted with the Department of Energy to evaluate geothermal potential in
the Escalante Valley region of Utah, an ares proposed for a possible MX
operations base. The exploration techniques employed during the study
included:

(1) Temperature survey of selected wells and springs.

(2) Chemical analysis of fluids from selected wells and springs.

(3}  Temperature-depth measurements of selected hcoles of oppor-

tunity.

Physiographic Setting

The Escalante Valley is a typical Basin and Reange valley encom-
passing an area of ZQE&O km2 in Iron and parts of Beaver and wWashington
counties in southwestern Utah (Figure 1). Cedar City, the major metro-
politen center in this part of the state, is located spproximately 40 km
to the east. Principal communities within the valley include New Castle,
Beryl Junction, and Modena; Lund, Beryl and Zane, small communities lo-
cated along the Union Pacific Railroad, are also found in the study
area. In addition, Thermo Hot Springs KGRA is situated in the valley.

Temperature Survey

Temperatures ranging from 17 to 78°C were recorded at 53 wells
and springs in the study area (Figure Z). All water wells measured were
less than 125 meters in depth. Excluding four temperstures recorded at
Thermo Hot Springs (42 to 78°C) and a 60°C temperature recorided at a

2658 meter geothermal test well $.5 kms southwest of Zane, all tempera-



tures of 20°C or greater were reccrded northwest of the Union Pacific
railroad line (Figures 2 and 3). Of those temperatures above EDOC, the
warmest (27 and 28°C) are located northwest of Zane.

Chemical Survey

Forty-nine chemistry samples were collected and analyzed as part
of this study (Figure 2)}. Results of the analyses are presented in Table
1. Total dissolved sclids ranged from 276 to 5260 ppm. The distribution
of these values are presented in Figure 4, Areas of relatively high
total dissolved solids (greater than 14CC ppm) were found primarily in
the vicinity of Zane (samples EV-115 through EV-11% and EV-150) and seem
to have no correlation with distance from recharge areas (Figure 5). The
total dissolved solids in this area are similar to total dissolved solids
measured at Thermo Hot Springs (samples EV-151 through EV-154) (Figure
4).

Common ion analyses grouped by arez are presented in the form of
trilinear plots in Figures 6 through 132. A composite of all samples is
presented in a trilimear plot in Figure 14, Sample compositions tend to
cluster into three groups with respect to cations (Figure 14). Two
groups are located near the Na + K apex and include samples EV-117,
Ev-118, EV-119, EV-150, EV-151, EV-152, EV-153, EV-154, EV-111, and
Ev-121. The remainder of the samples fall into a third group which has a
relatively wide range of chemical compositions. With respect to anicns,
Thermo Hot Springs samples and the samples from the Zane area are each
tightly clustered and, with the exception of EV-11%, primarily locatec
within the central portion of the trilirmear plot (Figures 8 and 13). The
result of these trilirear plots indicates the fluids sampled can be
classified into three groups (Figure 14). Group one consists of all sam-

ples collected at Thermo Hot Springs while group two contains samples



EV-117 through EV-119 and EV-150 collected northwest of Zane. Group
three is comprised cf all other samples collected with the exceptions of
EV-111 and EV-121 which do not fit inte the aforementioned classifica-
tions. Sample EV-11l1 was collected from a geothermal test well 3656
meters deep which could explain the anomalcus chemistry since all cother
samples were collected from shallow water wells (less than 125 meters in
depth) or springs. At present, an explanation for the chemistry of sam-
ple EV-121 has not been determined.

Geothermometry

Chemical gecothermometers were calculated for all chemistry samples
collected in the Escalante valley. GQuartz (conductive)}, Chalcedony and
Sodium-Potassium-Calcium (Na-K-Ca) geothermometers were used. €Equations
used and results obtained are presented in Table 2. The reliability of
geothermometers depends on five assumptions which are applicable to both
the silica and Na-K-Ca technicues (Fournier et al, 1574).

These assumptions are:

1. Temperature-dependent reactions occur at depth,

Z. A1l ceonstituents involved in the temperature-dependent reac-

tions azre sufficiently sbundant.

3. Water-rock chemical equilibrations occur at the reserveir
temperature.
4, Little or no re-equilibration or change in composition

occurs at lower temperatures as the water flows from the
reserveir to the surface.
5. The hot water coming from deep in the system does not mix
with cocler, shallow ground water.
Figure 15, a plot of observed temperatures versus Na-K-Ca geothermometer

temperatures, indicates mixing has occurred in all samples tested. This,



in addition to the lack of substantial proven low to meoderate temperature
geothermometer results, prompted only qualitative use of the results of
this technigue.

Na-K-Ca computed temperatures, with the exceptions of those sam-
ples cellected at Thermo Hot Springs (EV-151 through EV-154), those sam-
ples (Ev-118, EV-119, and EV-150) collected northwest of Zane and the
sample (EV-111) from the geothermal test well (3658 meters in depth)
varied from 28 to 68°C (Table 2). Computed reservoir temperatures for
Ev-118, EV-119, and EV-150 were 94, 91 and 9700, respectively, indi-
cating a possible geothermal sncmaly. The four Thermo Het Springs sam-
ples ranged from 120 to 127°C while the geothermal test well value was
107°c.

Fournier (1977} suggests that if the Na-K-Ca thermometer indicates
a temperature of less than lOOOC, the silica temperature content of the
water is a function of chalcedony sclubility. For temperatures greater
than 1DODC, the silica temperature sheould be calculated assuming the
silica content is a function of quartz solubility. Both calcuastions are
presented in Table Z.

The chalcedony temperatures vary from 1C to 80°C for all samples
collected with Na-K-Ca gecthermometer temperatures less than 100°C.

Four of the remaining five samples with Na-X-Ca temperatures greater than
100°C were from Thermo Hot Springs. GQuartz (conductive) geothermometer
temperatures for these samples ranged from 1Z& to lBlOC, and correlatec
extremely well with the Na-K-Ca temperatures for the hot springs. The
remaining sample with a Na-K-Ca temperature grester than lOOOC, from

the genthermal test well, yielded a quartz (conductive) temperature of

leOC,,just 1°C less than the computed Na-K-Ca temperature.



Temperature-Depth Measurements

Temperature-depth measurements in the Escalante Valley were com-
pleted in 22 "holes of opportunity." These holes consisted primarily of
shallow abandoned water wells but included PVC cased holes from geotech-
nical investigations for the MX project and uncased minerslogical test

holes. The background gradient in the valley, as determinecd by Clement

and Chapman (19€1), is 56.4°C ka2, Compariscn of the temperature-

depth measurements conducted for this study with the 56.4°C background
gradient indicates that at least two areas of elevated temperature exist
in that portion of the Escalante Valley investigated.

In the first area, located north of the Union Pacific railroad
tracks in the vicirity of Beryl and Zane, four temperature-depth measure-

ments were conducted (EVG-1, EVG-2, EVG-3, and EVG-4) (Figures 1€ and

1

17). A gradient of 138°C km™" was determined for EVG-4 which is con-

1

grucus with a gradient of 122°C km™' determined in hole LOD-1 by

1

Clement and Chapman (1%81) (Figure 1€). A 70°C km™ gradient calcu-~

lated for EVG-3 is in agreement with EVG~1l as well as ED-8 from Clement

1

and Chapman (19€1) which have gradients of 78°C km™* and 57°C

-1

km~~, respectively (Figure 16). ODue to the shallow depth of EVG-2, the

gradient calculated (4€°C k1) is only tentative, hut its trend is

consistent with other temperature-depth profiles measured in this area.
A second area with gradients greater than background is located

south of Beryl and includes holes of opportunity numbered EVG-7, EVG-E,

EVG-9, and EVG-10 (Figure 16); gradients calculated are 114°¢C km_l,

1 1 and 114°C kmt

60°C km™, 63°C km~ , respectively (Figure
18). Locations EVG-7 and EVG-8 indicate ground water disturbance in the
upper portions of the profiles and, therefore, calculated gradients are,

to some extent, suspect.



Cther temperature-depth profiles measured in the Escalante Valley
either indicate disturbances due to ground-water flow or have gradients
less than background. Locations of these profiles are presented in Fig-
ure 16 and the profiles themselves are presented in Figures 19 and Z0.

Summary and Conclusions

Geothermal reconnaissance technigues used in the Escalante Valley
have identified an area, in addition to Thermc Hot Springs, warranting
further investigation as s low to moderate temperature geothermal re-
source. This area is northwest of Zane and is generally depicted by the
locations of samples EV-118, EV-115 and EV-150 (Figure 3).

Measured water temperatures at these three sample locations ranged
from 20 to 28°C with total dissolved solids ranging from 1556 to 1720
ppm.  Total dissolved solids measured at Thermo Hot Springs varied from
1455 to 1564 ppm. Trilinear plots of common ions delineate three groups,
two of which are composed of samples from Thermc Hot Springs and the Zane
area (EV-117, Ev-118, EV-119, and EV-15C). These two groups are very
similar, especially with respect to cation composition.

The Na-K-Ca geothermometer temperatures for Ev-118, EV-119, and
EvV-150 rangecd from 91 to 9700; the temperatures computed for the re-
mainder of the samples except for £v-151 to EV-154 (Thermc Hot Springs)
and £v-111 (geothermal test well} ranged from 2g& to 6%, Silica geo-
thermometer temperatures indicated no anomalous values northwest of Zane
which could be due to high silica contents in the rocks constituting the
aguifer.

Temperature-depth measurements identified two areas, other than
Thermo Hot Springs, of elevated temperature in the portion of the valley
investigated. One is the area northwest of Zane. The highest gradient

1

calculated is 138°C km™ which is more than double the background



gradient. This temperature-depth profile is approximately 2 km southwest
of sample location EV-150 with @ recorded surface temperture of 28°¢.

The second area of elevated temperature is located approximately 5 km
south of Beryl. However, two of the four gradients calculated for this
area are suspect due to possible ground-water flow disturbance and none
of the other exploration techniques employed in this investigation depict
a possible geothermal resource in this area.

Further Study

The exploration technigues used in this study indicate a geother-
mal anomaly exists northwest of Zane. Further research is needed tc de-
termine the source of the thermal fluids, to delineate the distribution
of these fluids in the near surface, and to determine the maximum temper-

ature to be expected.
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TABLE 1

nd P
COORDINATES | CADASTRAL | SAMPLE [TEMPDEPTH|DATE OF ANALYSIS EXPRESSED A3 PAATS PER MILLION ‘Pof‘:s’smd COND.| pH iSalinityl OTHER IONS OR REMARKS
LAT. LONG. | COORDINATES | NUMBER | °C |{FEET)|SAMPLE SiOz Fe | Co | Mg Na K HCO‘%SO,,; €1 F Solids {mmhos FPM

37o420 03" 100 | Sr=0,88

113%41' 00" | (G-36-16)éadc | EV-105 | 14 10-02-81 |44 Jo.0af 123 22 39 |7 la2s3 |43 131 | e.3f 536 e | 7,45 re
3743004

113%40%037 | (C-35-16}32bab | EV.106 | 14 10.02-81| 43 fo.06] 53| 10f 14 |5 199 | 14 38 0.5{ 288 127 | 7.80] 150 | Sr=0,31
37%4138"

1139390137 | (C.35.16)21bee | EV-107 | 14 276 | to-pz-g1] 4t 76| 15| 15 s |20 30 55 0.1 416 151 | 7,650 0 Sr=0,38
37° 44n137

113°38%5" | (C-35-18)21dee | EV-108 ] 14 500 to-oz-810 41 io.03] 6o 12| 14 |4 zo8 | 20 43 0.3¢ 330 318 | 7,851 O Sr=0.29, Zas0,2
17950109"

113°%4215" | {C-34-17}24bac | EV-109 | 17 10-03-81] s4lo,14] s8 | 9 | 21 |8 177 | 38 20 0.6 318 345 | 7,90] o Seu0, 43, Zowd. 4, Lis0. 06
3177361361

1139377037 | (C-34-16)9asd EV.lle | 12 10-05-81) 4t [o,13] ns] 20| 18 e 218 | 19 118 | 0.3] 604 444 | 7,55| 100 | Sr=0,50, Zn=0,¢
37%50742"

113937442 | {Gu34-16)22baa | EV-111 | 60 10-05-81) 54 |o.06} s 0.5] 128 |3 245 |40 26 34 | 418 1260 9.10] 300 | wa0,2, Li=0,16, Be5.3
37%48034

112°39'14" | {C-34-16)28dec | EV-112 | 12 t4g | 10-05.817 50 |o,04] 138] 271 32 |9 172 {108 | 21z | 0.7] &84 876 | 7.35] 350 | Sr=0.98, Zn=0.3, Bao. 1
37943134

1139390850 | (C.34-16)28ece | EV-113 | 14 291 | 16-05-81| 86 io.07| 45| 9 | 29 |7 179 | 26 46 .51 322 337 | 8,00| so Sr=0. 40
37%49*13"

1:13%237'03" | (C-34-1¢)28bac [ EV.114 | 14 10-05-81| 55 (0,03| 4r ] 9 13 {7 176 | 29 42 L6 344 348 | 7,75] © Sr=0.42
37°54139"

113%35447" 1 (€-33-16)25bab | EV-115 | 15 vo-t6-8t | so fo.r0] 693 131] ses {30 210 | 1229 14741 1.9 s360 4210 | 6,99 2500 | Sr=8,28,L1al, 02, Bel. 2, Ti=5, 1

7n=0,2

37958290

113% 34027 | {C-33-15)19bba | EV-116 | 16 141 [10-16-81) 4% {0.21] 186| 30| 204 |1z [277 | 282 | 246 | 1.5] 1490 1630 | 7,69 508 | Sr=1.13,12=0.24, B=0. 6, Ti=0,2'

Zacl, 4
S
17756144"
2 tll
133° 321 207 | (G- 33-15)Bean EV-117 | 17 200 [10-16-21] 42 |0,42] 159] 24 | 333 {1z ]325 {369 419 | 1,9} 1700 2080 | 7.02| 1100 | Sr=0.99, Lix0, 97, B=0. 9, Ti=0. 2
. In=0 4 :
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TABLE 1 continued
COORDINATES | CADASTRAL | SAMPLE ITEMP|DEPTHIDATE OF ANALYS|S EXPRESSED AS PARTS PER MILLION ‘PPD“;‘S’WM cOND.! oH [Salinityl OTHER IONS OR REMARKS
L AT LONG. | COORDINATES i NUMBER | °C {FEET) SAMPLE Si02 Fg [ Ca | Mg | Na K HCOéSOq, Ci F Solids [ mmhos PPM
37°%58%25" .
1l3°36'51" (C-33-16)11ced EvV.lid 27 [0-16-8% 49 | 0,03 140] 18 343 | 34 318 | 367 447 3.1 1760 2170 7.15 1300 | Se=2,51, Zn=0,2, Ti=0.Z, Li=1, 08,
B=l,1
37956t44"
113°38’12" {C.33.14) iddch EV-119 90 10-16-87 B2 10,05 145 14 3135 | 34 371 376 402 3,9 1730 2360 T 05 1500 Sr=2, 13, Zn=2.6, Li=1,07, Ti=0.2
B=1.90
38°%14M 110
113%21136" | (C-30-1206kbb | Evo120 1 13 10-17.811 26 {0,068} 28 | 101 24 |z.sef15¢ ! 20| 37 9.8 276 346 | 8,167 100 | Tie0.1,5r=0,39, Zn= 0.6B=0, |
38%1316"
113017'12” (C-30-13)L1bLY | EV.121 H3 223 10. 18- 81 55 |g. 10 3! 5 B4 2,501 209 | 77 n 0,8 dz2é 445 T.90 o Sr=0, 35, L1=0, 1, Za=1.0, Ti=1. 10
B=0,5
2a%12149"
113°%20'00" {C-30-13)}8bas EvV-122 18 263 i0-18-81 35 10,10 41 11 41 2,501 148 ; 53 32 1,1t 326 384 T.80 o Sr=0.82 Zn=0.4,}3=0.2
389111341 - ’
112°z0735" {C-30~ 33} 184dd "} EV-123 15 209 10-18-81 23 10,04 at K11} 3n 1 157 | 112 108 0.3 594 610 7.60 09 Sr=1.11, Ti=0,1,Zn=0.4
1B°1045"
113°19'32" (C-30«13}20dda | EV-124 15 10-18-81 25 (0.05 69 28 41 4 188 | 8% 104 1.0} 514 585 7,61 100 Sr=1, 08, Ti=0,1, 14=0, 03, Zn=0. 4
EEAS RALL L
1137 17'08" {C=30-13}14bce | TVL125 16 10-18-81 35 |90,056 67 36 34 4 132 | 94 144 G.6H§ 643 420 7. B0 0 Sr=f,22, Ti=0.1,14=.05, Zn=0,2
B=0.1
37%43'20"
113 41'53" | {C-35-17)25ded EV-R6 14 10-01- 82 41 0,03 85 15 25 L] 186 | 24 112 1.0F 492 419 7.20 100 8r=0,53,720=0.3
17%437 35
113941714 {C-35-16)31bab) EV-127 14 200 10-01-81 48 0. 00 70 13 HE] f 167 1% 86 0,3} 446 3168 1,28 250 Sr=0.41,Zn=0.4
1]
37o4z'12"
1139391 41" fGe35-146)32bde| EV-128 14 254 16-01-81 35 [0, 15 138 23 17 [ 321 37 97 0,3] 610 660 7. 10 300 Sr=0,56, Zn=3.3
17%42t12v o
113 42r02" (C-35-17)3ﬁdcc EvV.129 Ié 10-01-8¢ 40 43 g 18 5 172 14 26 1.4} 268 272 7. 55 100 Sruf, 25
38%g 71247
1139241110 [C-31-14) 9bdb EvV.130 28 10-G2-81 42| ,024 55 17 43 2.5 3071 24 60 5,9 482 421 7. 08 200 Srel, 57




TABLE 1 continued
A ER PPM ini

COORDINATES | CADASTRAL | SAMPLE |TEMR|DEPTH|CATE OF ANALYSIS EXPRESSED AS PARTS PER MILLION { Dis’wmd COND.| pH [Salinity OTHER IONS OR REMARKS
LAT. LONG. | COORDINATES [NUMBER | °C [{(FEET)|SAMPLE|[SiOp] Fe | Ca | Mg | Na | K {HCO3304| €I F | Solids |mmhos PPM
18%04137" R ' .

1313726121" | (Ce31-14)2%anc | EV-131 26 150 E0-02-81 | 33 4, 025(123 27 1 51 |2,5 |278 |54 165 0.5 | 724 860 | 7.09| 506 | Sr=1.06, L1=0, 65, B=0, 1
18%001 18"

113027'39" ({C-32-14}30bab { EV-132 1a 112 10-02-81 3z 0,20 |165 53 83 7] 132 219 321 0.9 1232 1300 T. 11 900 Sr=I,57,Zn:O.4,Ll=0.06,B=0.2
15702106 o

113%19103" | (€-32-1319bdd | BEV-113 14 10-03-811 28 [Le2sim1 40 | 48 Is 189 218 | 74 0.8 | 617 690 | 7,40 | 800 | $r=0,83,Zn=0,8
38905159 °

113721%39" | (C-31-13)23%bb | EV-134 13 65 10-05-81 | 41 [0,10]158 | 1s5] 221 |8 244 {973 | 290 | 0,7 2194 v1o | 7.tz [ 1100 | Sr=2,13 Lt=0,10,B=0,5
38%03:56"

113%23139" | (C-31-12)3 e | BV-135 14 85 10-05-81 | 15 lo.v0 193 | 165% 246 |o 177 |870 | 533 | 0,7 | 2480 2120 | 7.33 ] 1100 | Sr=2.71, B=0, 4, Li=0, 09
38905133" :

113°922718" | (C-31-14)Z4caa | EV-136 17 207  {10-05-81 | 31 [0,29 |94 36 | 69 |6 144 |245 | 135 | o7 {770 910 | 7.40 ] 500 |Se=0,77,Zn=0.2,B20,2
1s%s0rz1

113 25156" | {C-32-14}21bed | EV.137 19 10-05-81 § 81 [p.15 161 26 | 39 ia 220 a1 53 1.3 | 402 462 | 7.62 [ 100 | Sr=0.91, Zn=0, T, Li=0, 07, B=b, 2
37% 753

113%55017 | (C.34-19)%1deb §EV-138 | 21 192 (1o-06-81 ) 37 looov a7 1 % 59 §% 210 §97 58 2.5 | 478 610 | 7.45 1 300 | Sr=0.51, L1=0.21, B=0,2
379571494

©113°53432" | (G~ 34-18)32¢ch | EV. 139 16 1293 [10-06.81 | 42 |o.25 [e5 7 53 47 203 |44 33 2.6 | 312 411 | 8,01} 100 |Sr=0.30,Zn=1.4, Li=0, 19, B=0.2

37%s20310 .

1137491167 | {C-33-18)20hdd | Ev-140 |20 230 [10.06-81 | 58 [0, 10 (41 1t |21 |7 z82 {2¢ 37 55 | 304 780 | 7,91 | 400 | Sr=0.30, Zn=0.3
2755130

112%7'02" | {C-33-17020ebb | EV-141 | 22 230 ]10-06-81 | 46 lo. 05 |96 34 | 46 |8 157 |88 | 46 6.7 1672 342 | 7,61 toe 1Sr=0,84, Zn=0,7, Bx0, 3
37%4TsE : .

113728'06" | (C-34-14) 3lcca |[EV-142 |12 4233 [lo-14-81 | 52 0,53 29 15 13 |6 191 |45 28 0.6 | 340 312 | 7,46 | 100 [ Sr=0.59, L{=0, 05, B=0,2, Ti=0, |

: ’ Zn=0,3

37%50122" . .

113°19130" | (C-34-13)16ece [EV.142 15 10-15.81 | 27 lo.o7 |e4 43 | 11 177|196 | 33 0.4 | 580 580 | 7,23 | 200 ]Sr=e0,90, Te0.1




TABLE 1 continued
P "o

COORDINATES | CADASTRAL | SAMPLE |TEMPIDEPTH|DATE OF ANALYS!S EXPRESSED AS PARTS PER MILLION (P D"i*s’smd COND.! pH [Solirityl OTHER IONS OR REMARKS
LAT  LONG. | COORDINATES |NUMBER | °C HFEET)SAMPLE|SIO;| Fe | Co | Mg Ne | K MCO3504| C F | Setids | mmhos PPM
379570 51"

113927142 {C=33-14) ébda EV-i44 5 10-19_R1 38 (0,741210 57 30 6 49 | 296 493 1,2 1350 13190 T.08 100¢ Sr=zt, 87, Ti=(, 2, Zn=0.7,B=0. 4

L0, 04

31044122 :

113931117 {C-35-13) 10bac| EV-145 13 10-22-81 41 50 20 18 k) 165 | 70 14 1,5 372 350 T.61 [ Sr20, 56, B=6i, 2
37046|2]1|

113%21r 017 {C-35-15) 3dee EV.146 15 10-22-81 46 56 143 176 11 147 1003 528 0,61 2646 2320 7.131 1010 Sr=5,14,7n=0.2,B=0.7, Li=0. 21
38 a9

113718% 45" (C-30-13123abb | EV~[48 13 10-28-81 41 106 A3 72 10 178 188 289 1.2} 1o42 380 7.47 500 Srz0.87,B=0.3, 1.4=9, 14
38%10%13"

113519'32” {G=30=13)30caa | EV. 149 15 10-28-81 11 96 38 57 5 136 157 132 0.9 | 686 740 7.51 [+] Sr=1,49 Zn=0.1
37054125

113033'12" (C-23-16}10cce | EV-150 28 208 [1-24.81 44 (1,64 |145 14 319 ;24 403 | 359 166 4,0 1556 2370 7.13 g00 Sr=2.76, Tt=0,2,Mn=0,7,Zn=0.8

Au=0,2,L1=0.96,B=0.9




TABLE 2: Chemical geothermometers and surface temperatures for fluids in
(0C) from the Escalante Valley, Utah
(*indicates magnesium correction used)

Sample No. Gtz (Cond) Chalcedony Na-K-Ca Meas. Temp
EvV-105 96 66 28 14
EvV-1Ce 95 65 33 16
EV=107 G3 &2 Z8 14
EV-108 g3 &2 30 14
Ev-10%9 106 76 49 17
Ev-110 53 &2 35 12
Ev-111 1G6 76 107* &0
Ev~112 102 72 41 19
EV-113 107 78 £l 14
EvV-114 10& 77 64 14
EV-115 102 72 EE* 15
Ev-1lé o7 67 &4 16
Ev-117 g €4 2G* 17
EV-118 101 71 Sx 27
EV-119 104 74 S1* 20
EV-120 74 4z 5 i8
Ev-121 166 77 57 1€
EV-122 g6 55 47 18
Ev-123 69 37 32 15
EV-124 72 40 37 15
Ev-125 &6 55 36 16
Ev-126 S3 £2 30 14
Ev-127 100 76 46 14
EvV-1z8 g6 55 35 14
EV-129 g2 61 3 16
EV-120 S4 64 32 20
Ev-131 B4 52 Z9 20
cv-132 g2 £l 46 1e
EV-133 77 45 38 14
EV~-134 3 62 5€ 13
Ev-135 g6 55 53 14
£EV-12¢ ai =0 5 17
EV-137 103 73 57 19
Ev-138 28 58 40 Z1
Ev-132 G4 &4 59 16
eV-140 105 80 0% 20
Ev-141 104 74 72 22
EV-143 75 44 36 15
EvV-144 S0 89 43 15
EV-14€ 3 62 36 13
Ev-145 8 68 50 15
EV-148 93 62 &l 12
EV=-14%9 43 10 34 15
EV-15C 96 &E S7 Z8
Ev-151 130 102 123* 56
EV-152 130 102 1z5% v
EV-153 121 104 127* 50

EV-154 128 100 120 78



TOABLE -2 (Continued)

Equations for Geothermometers used to compute subsurface temperatures
given in Table 5 (Si0z) in ppm

1309 - 273.15
5.19-1log Si0p

Quarts (conductive): T{(OC)

It

1032 - - 273,15
Z.65-1og 5105

Chalcedony : T(0C)

Na-K-Ca: (unit in molal)

T(OC) = : 1647 - - 273.15
log{Na/K) + B log (Ca/Na) ~ 2.24

1/2 for 7 1000C
472 for T 1000C

where B

13|

Magnesium Correction

Temperature  70°C
R=25to 50 R = [mg/mg+ca+k)] x 100 in
equivalent units of concentration

Source: Fournier (1%77)
Fournier and Potter 11 (1979}
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Piper diagram of common ions in samples collected in the Beryl and Yale
Crossing U.S.G.S. topographic quadrangle map areas in the Escalante
Valley, Utah. Chemical constituents are plotted as percentage of total
milliequivalents.
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Figure 7. Piper diagram of common ions in samples collected in the Yale Crossing
U.S.G.S. topographic quadrangle map area in the Escalante Valley, Utah.
Chemical constituents are plotted as percentage of total milliequivalents.
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Figure 8. Piper diagram of common icns in samples collected in the Zane and Beryl
U.5.G.5. topographic quadrangle map areas in the Escalante Valley, Utah.
Chemical constituents are plotted as percentage of total milliequivalents.
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Figure 10. Piper diagram of common ions in samples collected in the Latimer, Lund
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Figure 13.

Piper diagram of common ions in samples collected at Thermo Hot Springs

in the Escalante Valley, Utah. Chemical constituents are plotted as
percentage of total milliequivalents.



Figure 14.

Piper diagram of common ions in all samples collected in the Escalante

Chemical constituents are plotted as percentage of total

Valley, Utah.
mitliequivalents. See Figures 6 through 13 for identification of

individual samples.
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Figure 17. Temperature-depth profiles from holes of opportunity in the Escatante Valley, Utah.
See Figure 16 for locations.
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Figure 18. Temperature-depth profiles from holes of opportunity in the Escalante Valley, Utah.
See Figure 16 for locations.
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Figure 19. Temperature-depth profiles from holes of opportunity in the Escalante Vailey, Utah.
See Figure 16 for locations.
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ATM- < - Al

GEOQTHERMAL GRADIENT 37 0\5-&/0?/ o //:305?"/?n
Logged By L. Gourley Hole —— Sheet Of
Date 12-1-81 Time 13:20 Location _I;_CELS_BLEW__ Ground Elevation 2 ?
Air Temp. "C Description 28C. 16 _
Probe Number 145 Wells: Driller Date —
Depth Measured 57 m. OR 186 ft. Log Available (] Yes O No  Depth To WaterM
DEPTH i TEMP. REMARKS DEPTH a TEMP, REMARKS
g M. 25.7_125.7 _lconversion to feet g FT 76 Ydegrees fahrenheit
10 15.580 15,0238 L 32,8 59
15 15.040 | 15,931 | /. 34 T | 49,2 60
20 14,440 116.966 2. 8 ¢¢& na 65 .6 62
t 25 13,970 117.812 /379 82.0 64
30 13.240 119,191 #5838 98_.4 66
36 13.007 |1 19.649 735 114.8 68
40 12.643 §20.384 i31.2 69
75 T2 374 2T 153 '2?3 0 7775 70
50 11,965 [21.818 ggf 164.0 71
55 11.656 {22.5031 - 180 .4 72
57 11.510 [22.833 18%.39 74
— Y- 152
= 135 ¢/em.
AT a0 /
-7




# 5

. of W
GEOQOTHERMAL GRADIENT 37°59'05"11F 29'2Q"
C. Gourley
Logged By - Hole - — . . Sheet. or
Date 11-19-81 Time 1:50 Location _1.325R 16w Ground Etevation iﬁﬂ__
Adr Temnp. 14'4924 “C Description Sec. 28
Probe Number 145 . Wells: Driller ._1" PVC Uot U Date
. ‘ 102 meters 334 1t ‘ .
Depth Measured Log Available [] Yes {1 No Depth To Water ___\J_f_ffﬂ%@!
&
DEPTH a . TEMP, HREMARKS DEPTH & TEMP, REMARKS
v e 15.9211 14.497 conversion to feet} o feet 58" degrees fahrenheit
10 - 16.142{ 14,148%¢ 32.8 57
15 15,9861 14.389 49,72 57
20 15.8017 14.68 65.6 58
25 -} 15,674 14.88 82.0 59
3071 .15.337] 15.435 98.4 16D
35 15,237 15.601] 114.8 TLé(TS—
gy .15.079 15,80 131.2 61
45 14,912) 16,148 147.6 62
50 14.757] 16.413 164.0 62.5
55 ] 14.591}) 16,701 180.4 63
60 ‘14.443) 16,961 19b.% b3
55 14,2701 17.2689 21372 64 J
70 14,1271 17,52 229.6 64
75 13,981) 17,79 246.0 | 65 |
80 13,894) 17,951 | 267 .4 65
85 13.6431 18,419 278.8 65.5
90 ‘13.4611 18.764 297.2 66
£ . 13.295! 19.064 311.6 66
100 13.146| 19.374 328.0 57
I 13,111} 19.443 334.56 467.5

SN T




-

Lot

LA

GEQOTHERMAL GRADIENT

37°57'11"113°42'39"

1
Logged By M. oreman Hole o e Sheet of
Date 11-19-81 Time —10:39 Location J.33sR.17w_ _ Ground Elevation53461"
Alr Temp. °C Description Sec, 12 Tehi Waood's well —
Probe Number 145 Welis: Drilter - Data
" Depth Measured 163(1‘;1) or 534 ft. Log Available (] Yes (O No  Depth To water ___ 95"
DEPTH Q TEMP, REMARKS DEPTH i9 TEMP, REMARKS
b;n. f)
l%mr;l‘l s 212‘.4212 conversion to feet 032{» 2. 5868 degrees fahrenheit
i5 15.541 | 15.101 49 .7 59
70 15.342 [ 15.427 65.6 60
{75 15.050 { 15.914 82.0 60.5
30 12.524 1 16.818 98.4 61
35 14,450 | 16.948 T14.3 1.5 )
0 14.330 | 17.161 312 62
5 127781} 17.464 147 .6 62.5
50 13.983 [ 17.788 164 63
55 13805 [ 18,116 180 64
914 13.505 8,506 196.8 65
65 13.414 | 18,854 213.72 65.5
70 13.227 119.216 229.6 |66
75  113.046 {19.571 246.70 67
80~ [12.860 }19.943 2624 | s 1
g5 12.672 [20.324 278.0 69.0
U 12.494 [20.691 295.3 63.5
5 112,297 121,105 449 L 9.0
100 12,128 121,465 o : 71
105 11,941 (21,871 330 344.0 72
110 11.791 {22,201 *,3-,5 36G.0 72
115 J11.620 [22.584 ‘3%32 377.2 173
120 11.452 |22.966 ;'"L'?‘T 39376 VAR
125 _ 111.332 23.24_3_0'1l b 10 7
130 11.180 |23.459 i{-%O 4726 .4 74.5
135 11,049 |23.900 "3 T 147.8 75
140 10.909 {24.246 % ? 4592 75.5
T 0. /1 124,532 14 g 1756 T
TS0 (10676 [24.818710. 2% 1976 T
155 0 590 1257037 ¢.3‘—{1 “TU8.4 76.5
T60  (10.454 | 25.373 ,,’( 524.8 77
TR~ 10,250 25,396 ,\%‘?‘}@* TTI 77
Kogrs
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