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GEOTHERMAL RECONNAISSANCE OF A PORTION OF THE ESCALANTE VALLEY, UTAH 

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

Introduction 

In February, 1981, the Utah Geological and Mineral Survey con­

tracted with the Department of Energy to evaluate geothermal potential in 

the Escalante Valley region of Utah, an area 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 holes of oppor­

tunity. 

Physiographic Setting 

The Escalante Valley is a typical Basin and Range vaHey encom­

passing an area of 2080 km2 in Iron and parts of Beaver and Washington 

counties in southwestern Utah (Figure 1). Cedar City, the major metro­

politan center in this part of the state, is located approximately LtD km 

to the east. Principal communities within the valley inc1ude New Castle, 

Beryl Junction, and ~iodena; Lund, Beryl and Zane, small communities lo­

cated along the Union Paci fie Railroad, are also found in the study 

area. In addition, Thermo Hot Springs KGRA is situated in the valley. 

Temperature Surve~ 

Temperatures ranging from 12 to 78°C were recorded at 53 wells 

and springs in the study area (Figure 2). All water wells measured were 

less than 125 meters in depth. Excluding four temperatures recorded at 

Thermo Hot Springs (42 to 78°C) and a 60°C temperature recorded at a 

3658 meter geothermal test well 9. 5 kms southwest of Zane, all tempera-



tures of 20°C or greater were recorded northwest of the Union Pacific 

railroad line (Figures 2 and 3). Of those temperatures above 20°C, 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 3). Results of the analyses are presented in Table 

1. Total dissolved solids ranged from 276 to 5360 ppm. The distribution 

of these values are presented in Figure 4. Areas of relatively high 

total dissolved solids (greater than 1400 ppm) were found primarily in 

the vicinity of Zane (samples EV-ll5 through EV-119 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 area are presented in the form of 

trilinear plots in Figures 6 through 13. A composite of all samples is 

presented in a trilinear plot in Figure 14. Sample compositions tend to 

cluster into three groups wHh 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 anions, 

Thermo Hot Springs samples and the samples from the Zane area are each 

tightly clustered and, with the exception of EV-115, primarily located 

within the central portion of the trilinear plot (Figures 8 and 13). The 

result of these trilinear 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 of all other samples collected with the exceptions of 

EV-111 and EV-121 which do not fit into the aforementioned classifica­

tions. Sample EV-111 was collected from a geothermal test well 3658 

meters deep which could explain the anomalous chemistry since all other 

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 geothermometers were calculated for all chemistry samples 

collected in the Escalante Valley. Quartz (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 techniques (Fournier et al, 1974). 

These assumptions are: 

1. Temperature-dependent reactions occur at depth. 

2. All constituents involved in the temperature-dependent reac­

tions are sufficiently abundant. 

3. Water-rock chemical equilibrations occur at the reservoir 

temperature. 

4. Little or no re-equilibration or change in composition 

occurs at lower temperatures as the water flows from the 

reservoir to the surface. 

5. The hot water coming from deep in the system does not mix 

with cooler, 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 moderate temperature 

geothermometer results, prompted only qualitative use of the results of 

this technique. 

Na-K-Ca computed temperatures, with the exceptions of those sam­

ples collected 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 97°C, respectively, indi­

cating a possible geothermal anomaly. The four Thermo Hot Springs sam­

ples ranged from 120 to l27°C while the geothermal test well value was 

lOre. 

Fournier (1977) suggests that if the Na-K-Ca thermometer indicates 

a temperature of less than 100°C, the silica temperature content of the 

water is a function of chalcedony solubility. For temperatures greater 

than l00°C, the silica temperature should be calculated assuming the 

silica content is a function of quartz solubility. Both calcuations are 

presented in Table 2. 

The chalcedony temperatures vary from 10 to 80°C for all samples 

collected with Na-K-Ca geothermometer temperatures less than l00°C. 

Four of the remaining five samples with Na-K-Ca temperatures greater than 

l00°C were from Thermo Hot Springs. Quartz (conductive) geothermometer 

temperatures for these samples ranged from 128 to 131 °C, and correlated 

extremely well with the Na-K-Ca temperatures for the hot springs. The 

remaining sample with a Na-K-Ca temperature greater than l00°C, from 

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

106°C, just 1°C less than the computed Na-K-Ca temperature. 



Temperature-Depth Mea.surements 

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 mineralogical test 

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

and Chapman (1981), is 56.4°C km-1• Comparison 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 Paci fie railroad 

tracks in the vicinity of Beryl and Zane, four temperature-depth measure­

ments were conducted (EVG-1, EVG-2, EVG-3, and EVG-4) (Figures 16 and 

17). A gradient of 138°C km-1 was determined for EVG-4 which is con­

gruous with a gradient of l32°C km-1 determined in hole LD-1 by 

Clement and Chapman (1981) (Figure 16). A 70°C km-1 gradient calcu-

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

and Chapman (1981) which have gradients of 78°C km-1 and 57°C 

km-1 , respectively (Figure 16). Due to the shallow depth of EVG-2, the 

0 -1) gradient calculated (46 C km is only tentative, but 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-8, 

EVG-9, and EVG-10 (Figure 16); gradients calculated are ll4°C km-1 , 

6D°C km-1, 63°C km-1 and ll4°C km-1 , 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. 



Other 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 20. 

Summary and Conclusions 

Geothermal reconnaissance techniques used in the Escalante Valley 

have identified an area, in addition to Thermo Hot Springs, warranting 

further investigation as a 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-119 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 1730 

ppm. Total dissolved solids measured at Thermo Hot Springs varied from 

1495 to 1564 ppm. Trilinear plots of common ions delineate three groups, 

two of which are composed of samples from Thermo Hot Springs and the Zane 

area (EV-117, EV-118, EV-119, and EV-150). These two groups are very 

similar, especially with respect to cation composition. 

The Na-K-Ca geothermometer temperatures for EV-118, EV-119, and 

EV-150 ranged from 91 to 97°C; the temperatures computed for the re­

mainder of the samples except for EV-151 to EV-154 (Thermo Hot Springs) 

and EV-111 (geothermal test well) ranged from 28 to 68°C. Silica geo-

thermometer temperatures indicated no anomalous values northwest of Zane 

which could be due to high silica contents in the rocks constituting the 

aquifer. 

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 

calculated is l38°C km-1 which is more than double the background 



gradient. This temperature-depth profile is approximately 2 km southwest 

of sample location EV-150 with a recorded surface temperture of 28°C. 

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 techniques used in this study indicate a geother­

mal anomaly exists northwest of Zane. Further research is needed to 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 
COORDINATES CADASTRAL SAMPLE TEM~ DEPTH DATE OF ANALYSIS EXPRESSED AS PARTS PER M!LUON (PPM) COND. pH Salinity OTHER IONS OR REMARKS 

Si02 Fe Co Mg No K Hco- so4 Cl F Dissol"Ved 
PPM LAT. LONG. COORDINATES NUMBER •c (FEET) SAMPLE Solids mmhos 

I 

J7°4Z' 03" 
10-0Z-!11 113°41 1 00" ( C- 36-16) 6adc EV-105 14 44 o. 04 IZ3 " " 7 m 43 131 o. 3 '" 710 7, 4S 300 Sr,.0,66 

37°43 104" 
113°40103" (C. 35-16) 12bdb EV-106 16 10-02-81 43 o. 06 53 10 14 5 199 14 38 o. 5 '" 327 7, so 150 Sr:-0, 31 

I 

37°44 133'' 

I 
1!3°39 113" (C-35-16)2lbce EV-107 14 Z76 110-0Z-81 41 76 IS IS ' '" 10 55 o. 1 416 "' 7, 65 0 Sr.,O, 38 

37c 44'13" ' 
113°38'45" (C-35-16) Zldcc EV-108 14 300 10-02-81 41 o. 03 60 12 14 4 208 20 43 0.31330 I 

3 !8 7. 85 0 sr,o, 29. z:~.,.o.z 

37°50 109" 

I 
I "I I 

I 113°42'18" (C- 34-17}24bac EV-109 17 ro.oJ-sl 1 s4· I a., .. 9 Zl 8 li7 l SR 20 o. 6 318 365 7, 90 0 Sr,.O, 43, Zn•O. 4, LI•O, 06 

"" 
I 

37°46 136" I 

113°37'03" I (C-34-!619 .. d EV-110 12 10~05-!11 41 o.n 20 " 6 '" 49 1!8 o. 3 6o4 444 7, 55 100 Sr,.,o, 50, Zn=O. 6 

I EV-111 10-05-811 

I 3"{0 50'42" 
113°37142" (C~ 34~ 16)2Zbaa 60 54 o. Oil s o. s m 3 Z4S 40 Z6 34 <46 IZfiO 9, Ht 300 w.,o, Z, Lt:.O. 16, !3•5, 3 

I I 
37°48 134<1 I 

113°39 114" (C. 34- i6)Z8dec EV-1!2 12 "' 10~05-81 50 o. 04 138 27 32 9 In 105 ZIZ o. 7 884 

I 
870 7. 35 350 Sr=O, 98, Zn:..O, 3, B•O, 1 

37°43''34" I 
!13,,., .. I (C-34-16)Z8cec EV-113 14 Z91 10-05-81 56 o. 07 45 ' Z9 7 179 " 46 1. 5 "' 137 8,00 50 Sr:0,40 

I 
37°49'13" l 7. 75 I ll3°37'03" (C- 34-16)28bac EV-114 a 10-05-81 

5510,03 41 9 33 7 176 29 " I, 6 344 348 0 S.r=O. 42 

I -
N'8. 37°54'39" 

113°35 147" (C- 33-l6)Z5bab EV-115 IS 10-16-81 50 O. JO 693 131 58~ JO 210 1229 1674 I, 9 5360 42!0 6. 99 2500 Sr,!!, ZI!,L!•l, 02, B•l. Z, TI=O. 1 . T.n,o.z 

37°55 129" 
113° 34 142" (C-H-15)19bba EV-116 16 141 10-16- fll " o. 21 186 10 204 12 Z77 382 346 I, 5 1490 1630 7,69 500 Srz 1. 13, U_=O, 24, BsO, 6, TI_,O, 2 · 

Znm0,4 
t1~ 

?.7°56 144" 
ll3°H 1 ZO" (C- 33-15)8caa EV-117 17 200 !0-16-81 4Z 0,42 159 '' 333 12 325 369 419 I, 9 1700 2080 7,02 1100 Sr:O, 9~, Ll:zO, 97, B,O, 9, Ti.,O. Z L~ 

z :0. 

)J. 



TABLE 1 continued 
COORDINATES CADASTRAL SAMPLE TEMP DEPTH DATE OF ANALYSIS EXPRESSED AS PARTS PER MILLION IPPMI COND. pH Salinity OTHER IONS oa REMARKS 

. _ Dtuolved 
LAT. LONG. COORDINATES NUMBER "C (FEET) SAMPLE S10z Fe Co Mg No K HCO S04 Cl F Solid• mmhos PPM 

~ 37°s6•zs" 1 I 
IU0 36'51" {C~33-16)11ccd EV~!IS 27 10-16-81 49 0,03 140 18 343 34 JIR 367 447 3,1 1760 2770 7,15 1300! Sr:Z,Sl,Zn=O.Z, TI:O.Z,Lf,l,O&,' 

B,l, i 

37°56 144" 
ll3°3EPI2'' {C-33-16) l4dcb EV-119 20 10-16-SJ 52 0,05 145 14 335 34 371 376 402 3,9 1730 2360 7,05 1500 Sr,z,I3,Zn:Z,6, Lt=l,07, Ti=O.Z J(lf 

B=I.O 

38°14 111" 
!13°Zl 136" (C-30-13)bbbb EV-120 !8 10-!7-8! 26 0,08 Z8 !0 34 2.50154 ZO 37 0.8 276 I 3<6 8,1G 100 Ti•O,I,Sc•O,J9,Zn•0.6B•O,I 

38°13 116" 
113°17112" (C-30-l3}llbbb EV-IZI 16 323 10-18-81 55 0,10 31 5 84 2,50 209 77 30 0,3 426 <145 7,90 0 Sr,0,35,Lt=O.l,Zn:l.O,Ti=I.l0 

B:O, 5 

I 
I 

]3°12'49" 
!13°20 100' (C-30-13)8bo• EV-122 18 263 10-18-811 35 0,10 41 !I 4! 2.50 148 5J J2 1,1 JZ6 184 7,80 0 S,•O.S2Zno0,4,B•0.2 

38°11'34" r 
I!J0 20 135" (C-JO-lJ)IBddd EV-123 115 209 10-18-8! 2J 0,04 8! 30 30 3 157 !12 1 108 0,9 594 610 7.60 100 S.-l.ll,Tt•O,I,Zno0,4 

18°!0'45" 
113°19 132" (C-30-13)Z0dda EV-124 15 I0-18-81 2:5 0.05 69 ZR 41 4 188 85 104 1,0 514 585 7,61 100 Sr:l,08,TI"'O,I,Lt=0,05,Zn=0.4 

38°11 158" 0 
113 17 108'' (C-30-13)14bcc EV-125 16 I0-18-81 35 O,OS 67 36 34 4 132 94 144 O,(, 641 ()<.0 7,!10 0 Sr"'l,Z2.,Ti::O.l,Lt=,05,Zn:O,Z 

B:O,l 

37°43 12:0" 0 

113 41'53" {C-35-17)25dcd EV-126 14 10-01-Si 41 0,03 85 15 25 5 186 24 112 1,0 492 419 7.20 100 Sr,0,53,Zn:::0,3 

37°43' 15" 
!lJ04l'l4" (C-35-l6Jllbab EV-127 14 zoo to-ot-81 48 o.or} 10 JJ 15 6 167 13 86 o.3 446 368 7.2:5 zso Sr-:0,4t,zn,o.6 

' 

37042: 112" 
113°39'41" (C-35-16)32brlc EV-128 14 254 10-0I-81 3r; 0,1'> 138 23 17 6 3Zl 37 97 0,3 610 660 7,10 300 Sr::r0,56, Zn=3.3 

J7°4Z'l2" o 
ll:l 42 1 02" {C-35-17)J6dcc EV.JZ9 I 16 10-0I-Bl 40 43 8 Ill 5 172 14 26 1,4 268 272 7.55 tOO Sr:O,Z6 

J8°o7'24" ,, 
!13°Z•t'll" (G-H-14)9hdb EV-130 20 l0-02·Rl 42 ,02 95 11j 43 2.'5 107 24 60 o. 482 421 7.0 ZOO Sr=0,57 

i 

2' 



TABLE l continued 
COORDINATES CADASTRAL SAMPLE TEMr DEPTH DATE OF ANALYSIS EXPRESSED AS PARTS PER MILLION (PPM) COND. pH Salinity OTHER IONS OR REMARKS 

Dissolved 
LAT. LONG. COORDINATES NUMBER •c (FEET) SAMPLE SiOz Fe Ca Mg Na K Hco- 504 Cl F Solids mmhos PPM 

38°04'37" .· 
113°26121" (C~JI.I4)Z9ue EV.l31 20 !50 10-0Z-81 33 • 025 I2J 27 <I z. 5 278 54 165 o. 5 724 '" 7.09 500 Sr:l, 06, Lf:O, 05, B::cO, l 

~S 0 00'IR" 
113°27130" (C. 3Z-l4)30bab EV-132: 18 "' 10-02-81 3l 0, 20 165 53 R8 6 132 219 321 o. 9 12:32 1300 7, It 900 Sr,..J, 57, Zn:O, 4, Ll=O. 06, fi:Q, 2 

38°02 106" 
113°19'03" (C-3Z-13)9bdd EV-133 14 10-03-81 " • 025 71 40 4R 5 189 218 74 o. 5 617 690 7,40 800 Sr,o, 63, zn,O, 8 

38°05'59" 
113°2 I 139" {C- 3l-13)23bbb EV-134 13 65 10-05-81 41 o. 10 158 155 221 8 244 973 290 o. 7 2194 1710 7. 12 ll 00 Sr:::Z, IJ. Ll:Q, 10, B:O, 5 

38°03 1'i6'' 
113°ll':39" (C- 31- I 3 )3llx:c EV-135 14 85 10-0'5-81 15 o. 10 193 165 246 9 177 870 m o. 7 2480 2120 7. 33 1100 Sr:Z, 31, BzO, <4-, Lf,O. 09 

38°05 133" 
ll3°Z2 118" (C- 3l-14)Z4caa EV-136 17 

1 
Z07 10-05-81 31 0, Z9 96 36 69 6 144 245 115 o. 7 770 910 7,40 500 Sr:0,77, zn,.Q, 2, B=O, Z 

38°oo•Z1" 
ll3°Z5 156" (C-3l-14)Z1bcd EV-137 " 10-05-81 51 o. 15 61 26 " ' zzo 61 53 I. 3 402 462 7. 62 toO SrrO, 91, Zn=O, 7, Lt=O, 07, B=O, Z 

37°47'53" 
I13°5S'l7" (C- 34-19)3ldcb EV -ll8 21 192 10-06-81 37 o. 0:! " 10 " ; Z!O 97 58 2. 5 478 610 7.45 300 Sr .. o. 51, Lt=O. 21, B=O, Z 

37°47'49" 
113°53'32" ( C- 34-18)3Zccb EV -139 16 ' 293 10-06-81 42 o. 25 65 7 53 7 203 64 33 2. 6 372 411 8,01 100 Sr:O, 30, Zn=l.4, Lf=O.I9, A=O. 2 

... 

37°52 131" 
0 

113 49 116" (C-33-18)20bdd EV-140 20 230 10-06-81 58 o. 10 41 ll 21 7 282 Z6 37 o. 5 304 780 7, 91 400 Sr,.O. 30, Zn=O. 3 

37°55'30" 
113°47102" {C-33-l7)20ebb EV-141 zz 230 10-06-81 46 o. 05 96 34 46 8 !57 tBR 46 C.7 672 342 7, 6 I 100 Sr:O, 84, Zn:O. 7, B.,Q, 3 

37°41 151'' 1,, I. '. 
113°28'06" (0-34-14) 3leea EV-142 233 10-14-81 52 0,.53 29 15 " 6 191· 45 25 o. 6 340 312 7,46 100 Szo,O. 59, LI=O, 05, B=O. 2, TI,.O, 1 

Zn=O, 3 

7°50 122" 
113°19130" (C-34-13)16ecc EV-143 15 10-15-81 27 o. 07 64 43 J I 177 '" 33 0.4 "' 580 7. Z3 200 5?:0, 90, Tl•O. I 

"' 



TABLE 1 
COORDINATES CADASTRAL SAMPLE TEMP DEPTH DATE OF ANALYStS EXPRESSED 

LAT. LONG. COORDINATES NUMBER •c (FEET) SAMPLE Si02 Fe Co Mg No 

37°57'51" 
113°27 1 42" (C-33-I4)6bda EV-144 15 10- !9-Rl 38 o. 34 210 67 90 

37°46'2:3" 
113°31' 1 7" (C-35-IS)lObac EV-145 l3 10-ZZ-Ill 41 50 20 1 R 

37°46'23'' 
113°31'01" (C-35-15) 3dcc EV-146 15 10-ZZ-81 46 356 161 m 

38°09'46'' 
113°18'45'' (C-30- I1)33abb EV-148 ll 10-ZR-fll 41 106 R1 7Z 

38°10'13" 

1ll
0

19'32"1 (C-30-13)30eaa EV -149 15 10-28-1!1 II 96 3R 57 

o11 ]7°56'25" I 
i13°1fl'l2" (C-33-16)10c:cc EV.tSO Z8 208 11-24-81 44 I. 64 14 5 14 "' 

I 

continued 
AS PARTS PER MILLION (PPM) 

K Hco- 504 Cl F 
Dissolved 

Solids 

6 149 296 493 l.Z 1350 

1 ]{,') 70 34 o. 5 172 

II 147 \003 528 o.' 2:1146 

10 178 l8R 289 1. z 1042 

5 186 157 132 o. 9 6R6 

24 403 359 166 4. 0 1556 

COND pH Sohnily 

mmhos PPM 

nqo 7, 00 1000 

l50 7, 6 I 0 

zno 7. 31 1010 

980 7.47 500 

7<0 7. 51 0 

2370 7. l3 800 

OTHER IONS OR REMARKS 

ST:c I, Ri, T!=:li, 2, Zn=O, 7, B:::O, 4 
Lt .. o. o6 

Sr:::O, 56, B"'O, 2: 

Sr=5, 14, Zn=O. Z, B=O. 7, Ll.,O. 21 

Sr:O, 87, B=O. 3, L!:O, 14 

S:r.,1,49, Zn:O. 1 

SrtoZ, 76, Tf:O, Z, M n=O, 7, zn,O. 8 
Au=O. 2, Lt=O. 96, :ihO. q 

. 

,. 
-~ 



TABLE 2: Chemical geothermometers and surface temperatures for fluids in 
(OC) from the Escalante Val+ey, Utah 
(*indicates magnesium correction used) 

samele NJ. Qtz (Cond) Cha1cedon:r: Na-1<-Ca Meas. Tem~ 
EV-105 96 66 38 14 
EV-106 0< 

--'-' 65 33 16 
EV-107 93 62 28 14 
EV-108 93 62 30 14 
EV-109 106 76 49 17 
EV-110 93 62 39 12 
EV-111 106 76 107* 60 
EV-112 102 72 41 19 
EV-113 107 78 61 14 
EV-114 106 77 64 14 
EV-115 102 72 68* 15 
EV-116 97 67 64 16 
EV-117 94 64 3S* 17 
EV-118 101 71 94* 27 
EV-119 104 74 91* 20 
EV-120 74 42 51 18 
EV-121 106 77 57 16 
EV-122 86 55 47 18 
EV-123 69 37 32 15 
EV-124 72 40 37 15 
EV-125 66 55 36 16 
EV-126 93 62 30 14 
EV-127 100 70 46 14 
EV-128 86 55 35 14 
EV-129 92 61 38 16 
EV-130 94 64 32 20 
EV-131 84 52 29 20 
EV-132 82 51 46 18 
EV-133 77 45 38 14 
EV-134 93 62 56 13 
EV-135 86 55 53 14 
EV-136 81 50 54 17 
EV-137 103 73 57 19 
EV-138 88 58 40 21 
EV-139 94 64 59 16 
EV-140 109 80 60* 20 
EV-141 104 74 72 22 
EV-143 75 44 36 15 
EV-144 90 59 1<3 15 
EV-146 93 62 36 13 
EV-145 98 68 50 15 
EV-148 93 62 64 13 
EV-149 43 10 34 15 
EV-150 96 66 97 28 
EV-151 130 102 123* 56 
EV-152 130 102 125* 42 
EV-153 131 104 1:<:7* 50 
EV-154 128 100 120* 78 



TABLE 2 (Continued) 

Equations for Geothermometers used to compute subsurface temperatures 
given in Table 5 (Si02) in ppm 

Quarts (conductive) : T(OC) = 1309 - 273.15 
5.19-log Si02 

Chalcedony: T(OC) = 1032 - 273.15 
4.69-log Si02 

Na-K-Ca: (unit in molal) 

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

where B = 1/3 for T 
= 4/3 for T 

Magnesium Correction 

Temperature 7ooc 
R = 5 to 50 R = [mg/(mg+ca+K)] x 100 in 

equivalent units of concentration 

Source: Fournier (1977) 
Fournier and Potter II (1979) 
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WELL AND SPRING CHEMISTRY SAMPLE LOCATIONS, 

ESCALANTE VALLEY, IRON AND BEAVER 

COUNTIES, UTAH 

EXPLANATION 

0. W£LL LOCATIONS 

Cl SPRfNG LOCATiONS 

ii" r 
SCALE 1:250,000 

EV141 E 
. ::~~"{) 

! Cj' 

J 

,.,.-
q> EV Ill 

EV 109,~ •. 
'"Evn4 

:,,,.. 
EV H3 8QEV 112 1 

D E 
''"" '~'" I 

Ba.- Map Corn~kd F""" U.,. Army 

!"•<'; ¢E~IIO l .f .. ~ 

·--, 
i 

113°30' 

' ...• v.: ·~ •a : Q;,: 1
",'-. \ "~,-, EV l~ 

'-~ Cl 
,
1
.;r"}.•' .~:. , EYD'MI 
, '''!-'(_'! j" l··-' , ' 
:·' .. ~a \•T>l. "'~EVI31 El/130 
'' t\_>IJ~I W ,,.,,, 
::,-f)f ·'l,h. 
1 ···.· 

~- qi>H 
c 

,r 

Topojllllphk Command {1955) -- ., !-- - - -- 1 

R. 1 ~ R. l'l 

__ ,. ~ 0 

.... 

.·Q""'''"'" 
7,.' 

·'•""' 

•,!-;<• 

Figure 3. 

j 



113°301 
R,l3 R. 12 

...... 30 

TOTAL DISSOLVED SOUDS(TDS) MEASURED IN (pPM), 

ESCALANTE VALLEY. IRON AND BEAVER 

COUNTIES, UTAH T. ll 

e, SPRING 

EXPLANATION 1k 
!C ... LE 1:250,000 T, ':Z 

0 WATER WELL 

"0 

'I','·"· 

' I I )'' ' t o1 ,' S"-->; ~ '' .. p~l") ~A '~""" /1' . J ):;;, T '4 ~' I/.:.__ :---'1,~"'~ i / :' : . - • 

flaw t.bp c.,mpikd Frum U.~. Amty 

Topo!l1llp!ril: Command (19SS} 

Figure 4. 

• 



POTENTIOMETRIC SURFACE CONTOUR MAP, ESCALANTE VALLEY, 
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Figure 6. 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 ions in samples collected in the Zane and Beryl 
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Chemical constituents are plotted as percentage of total milliequivalents. 
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Figure 9. Piper diagram of common ions in samples collected in the Burns Knoll 
U.S.G.S. topographic quadrangle map area in the Escalante Valley, Utah. 
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Figure 10. Piper diagram of common ions in samples collected in the Latimer, Lund 
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Valley, Utah. Chemical constituents are plotted as percentage of total 
milliequivalents. 
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Figure 17. Temperature-depth profiles from holes of opportunity in the Escalante 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. 
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__________________ , 

GEOTHERMAL GRADIENT 37 I 13 ' u 5'? J'l. 

Logged By C. Gour!ev Hole Sheet Of 

Date 12-1-81 Time 11:2Q ___ Location T.33s E,l§.yv_GroundEievation 5257" 
Air Temp. "C Description Sec.16 . . 

Probe Number 145 Wells: Driller---· Date 

Depth Measured 57 m. OR 186 ft. Log Available 0 Yes 0 No Depth To Wate'" 95.6' 

DEPTH n TEMP. REMARKS DEPTH f! TEMP. REMARKS 

. " !Yi, ?~ 7 ?t; 7 conversion to feet n ~'""' 7(; degrees fahrenheit 
10 lS.s8r 15.038 3_2 . R 59 
15 15.040 15.931 /."'1 .. 49.2 60 
20 14.440 16.966 tJ.fJf/(p .., 65.6 62 

- 25 13 • 9 70 17.812 I J 7? 82.0 64 
30 13 • 240 19.191 .rl.5s 98.4 66 
36 13 • 0 07 19.649 .7'35 114.8 68 
40 12.643 20.384 

.769 l+"}c) 131.2 69 
45" 17.774 -zi.TI3 

.665 ( 
147.6 70 

so 11.9 65 21.818 164.0 71 
55 11.656 22.503 

,85 180 :-4 72 . ) 
57 11.510 22.833 ll:Jb.!:l '4 

-- -
t>o.\= I S'1 

If'... - I.e- .... 
--. -·f-·---· 

· :\S7-.3~ \35't, 
. 

b Tso- 1.::;;= ;.tl 
!_, 

!7 

--



GEOTHEFlMAL GRADIENT 3159'05"11:5 39'20" 

Logged By C • Gourley Hole __ , _______ ,_ Sheet- Of _, ___ 

11-19-81 
Time 

1:50 
Location __I_,_J_2_sJL~6.w_ G<ound ElevatiOn ~8?0 __ Dote 

i AirTomp. 14.492 "C Description 8_e._c__..__213 ___ , ____ 
145 

Wells: Driller 1" PVC UofU Probe Number Date---
102 meters 334ft. 

Depth To Water ~')11 ·~ c£--
1 

Oeplh Measured Log Available 0 Yes 0 No 
~ev~ 

DEPTH n. TEMP. REMARKS DEPTH n TEMP. REMARKS 

V UJ, 
15.921 14.49 conversion to feet o feet 58 'degrees fahrenheit 

10 16.142 14. 14E i)C 32.8 57 
15 15.986 14.38~ 49.2 57 
:ou 15.801 14.68 65.6 58 --. 25 15.6 7 4 14.8 8E 82.0 59 
JU : 15.3 3 7 15.435 98.4 60 
.!,.b i lb .~:37 15 .60 1 114.8 60._5_ 
'iU lb ,U/;1 1::.. e b5 131.2 61 
45 14 912 16. 148 147.6 62 

' 
50 ·-.·. 14.757 16.413 164.0 62.5 
55 . 14.5 91 16.70 180.4 63 
60 - 14.443 16.961 lOJb.c bj I 
bb . 14.270 17.268 Llo.~ 

64 
70 14~1_27 17.526 229.6 64 
75 13 ._9 81 17 79 246.0 6S , ______ - , __ 
80 13.894 17.95 1 267.4 65 
85 13 • 643 18.419 278.8 65.5-----, 
90 13.461 18.764 297.2 66 
95 13. 2 95 19.064 311.6 66 
100 13 .146 19.374 328.0 67 
lUl 13 • 111 19.443 334.56 f- 67.5 

--

~' -

_,_ 

I 
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37°57'11 "ll3c 42' 39" 
GEOTHERMAL GRADIENT 

Logged By M .EQmmao Hole-~---- --Sheet Of--~- _ l Dote 11-!~Hl Time __j__Q_;_3 5 Location T.:i3_&R. lZw __ Ground Elevat;on 5461' -

AJr Temp. "C Description SeC. 1 2 I eb i Wood 1 s -'"'8 I 1 

Probe Number 145 Wells: Driller - Dat8 

Doplh Measured 163(rn) or 534ft. Log Available D Yes 0 No Depth To Water_9_S __ ~ 

OEPTH .!1 TEMP. REMARKS DEPTH .!1 TEMP. REMARI\.S 

..... 
0 Pf-, ·o Ill. 20.4 conversion to feet 68 degrees fahrenhei 

10m 15.90 14 • 512 3 2 . 8 58 
15 15.541 15. 101 49.2 59 
zu 1b.342 15.427 65.6 60 
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