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D A H 

Scale 

0 SOmiles 

Figure 1. Map of Utah showing physiographic divisions and 
study area. (Turk, 1973) 

Several alluvial fans along the southeast flank of 
the Silver Island Range are important aquifers yielding 
large volumes of brackish water. The fanglomerates 
interfinger with lacustrine sediments near the margins 

of the salt flats and consist of poorly sorted angular to 
rounded cobbles, pebbles, sand, and silt. 

Twenty-seven wells, most of them less than 100 
feet deep, were drilled for Bonneville, Ltd. in the 
1940's and 1950's. The water is used for the daily 
operation of the Bonneville, Ltd. potash plant. Turk 
noted abnormally high temperatures on four of these 
wells (1973). A driller's log of one of these wells is 
given in the Appendix. 

Turk (1973, p. 3) states that tests on two wells 
yielded transmissivities of 159,000 gpd/ft and 412,000 
gpd/ft for the alluvial fan aquifers; storage coefficients 
ranged from 0.00023 to 0.00046. The brackish water 
wells were all flowing artesian wells when first drilled, 
but most of them are now being pumped. The poten-
tiometric surface was above ground in 1960, but 
dropped to more than 19 feet below the surface in 
1965 (Turk, 1973). The water levels in these wells 
have been rising since 1966 (Turk, 1973). 

The brackish water contains total dissolved soUds 
of 6,800 to 8,200 mg/l (Turk, 1973). An analysis of 
water from one brackish water well and water analyses 
from two warm fault-line springs are given in table 3. 
Turk (1973) indicates the sources of the water are: (1) 
rainfall on the fans and runoff from adjacent slopes; 
(2) brine from the playa; and (3) upward leakage of 
warm water along the border fault of the range, which 
is covered by the fans. Turk suggests that surface 
recharge is significant but not abundant, and that 
contribution from the playa is indicated by an increase 
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Figure 2. Depth-temperature profile, Bonneville Salt Flats. After Turk (1973, p. 29). Profile of deep brine well gradient added by 
Whelan and Petersen. 



/. A. Whelan and C. A. Petersen-Bonneville Salt Flats: A Possible Geothernwl Area? 

114°00' 113°45' 

73 

41°00' 

40°45 

40°30' 

^ 4 1 ° 0 0 ' 

40°45' 

114°00' 113°45' 
40°30' 

Figure 3. Bouguer gravity, aeromagnetic, and generalized geologic map of the Bonneville Salt Flats. 
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Table 2. Composition of brine from deep wells (analyses by Kaiser Chemicals, San Leandro, California). (From Turk, 1973, p. 9). 

'Sample 

, no. 

• 1.14 
; 1.15 

Source 

DBW8 
.DBW13 

• Ca 

• 1,600 
1,500. , 

Mg 

1,400 
1,400 

Constituents 

Na 

in parts per million 

Li 

41,400 
46,000 

16 
17 

K 

1,800 
2,000 

SO, 

6,000 
6,200 

.i 1 
.„., 1 

70,000. 
72,'8bO| 

in salinity of the water from the wells with time. He 
attributes the warm water to the same aquifer that 
supplies hot water to the deep brine wells. 

Fault-Line Springs 

Turk (1973) notes that the water issuing from 
fault-line springs on the southeast side of the Silver 
Island Range and in Pilot Valley is warm. One such 
spring. Pilot Valley Spring, is 76° F.; and another 
spring, Blue Lake Spring, is 84° F. Analytical data on 
the spring waters are given in table 3. 

GEOLOGY 

Generalized geology of the Bonneville Salt Flats 
and adjoining mountain ranges, together with gravity 
data, is shown on figure 3. The geology and gravity 
data were adapted from Cook et al (1964). Figure 3 
also shows aeromagnetic data from Shuey (1974) and 
well locations from Turk (1973, plate 1). 

Bonneville Salt Flats 

The Bonneville Salt Flats are located within a 
large playa in the western part of the Great Salt Lake 
Desert, near the Utah-Nevada border. The average 
elevation of the land surface is about 4,215 feet above 
sea level, with a relief of only 1.53 feet (Turk et 
al , 1973). The salt crust occupies about 150 square 
miles and is up to five feet thick in the center (Turk et 
al , 1973, p. 68). 

Wendover Graben 

Gravity data by Cook et al. (1964) indicate the 
salt flats are underlain by a structure that they desig­
nated as the Wendover Graben, which trends parallel to 
the front of the Silver Island Range. The graben is 
probably more than 35 miles long and at least 10 miles 
in maximum width (Cook et al., 1964, p. 731). 

Beneath the salt crust, this graben is filled with lacus­
trine, sediments underlain by fluvial sediments. At 
depths of about 1,200 feet, the deep brine wells 
encountered "hard rock" or "conglomerate" (Turk, 
1973, p. 51-55). Turk et al (1973, p. 66) indicate 
these hard rocks may be volcanic breccia, corre­
sponding with the post-Early Pliocene and pre-Late 
Pleistocene volcanic rocks of the Silver Island Range as 
described by Schaeffer and Anderson (I960, p. 143). 

The log of the Shell Salduro #1 well, located in 
the NW>/4 Sec. 4, T. 2 S., R. 18 W. (Salt Lake Base and 
Meridian) is given as table 4. The volcanics of this well 
are probably equivalent to the volcanic breccia 
described by Turk et al (1973). The fact that the hole 
bottomed in basic igneous rocks, interpreted as an 
intrusion, is of considerable interest, because similar 
intrusions might act as heat sources for geothermal 
systems. 

Silver Island Range 

The Silver Island Range forms the northwest 
border of the Bonneville Salt Flats. This range trends 
northeast and is about 32 miles long. The southwest 
end of the range is six miles west of the Utah-Nevada 
border, due_ west of Wendover. The range has a 
maximum relief of about 3,000 feet. 

There are no outcrops of Precambrian or 
Mesozoic rocks in the Silver Island Range. However, 
every system of the Paleozoic Era is represented in the 
24,000 feet of exposed sediments. The Tertiary is 
represented by about 4,000 feet of lacustrine and 
volcanic strata. Fluvial and lacustrine Quaternary 
deposits outcrop along the flanks of the range. 

The range is intruded by five stocks of unknown 
age, ranging in composition from quartz monzonite to 
granodiorite. In the southern part of the range, a light 
green to black diorite-porphyry stock, about one-half 

Table 3. Composition of brackish water and water from fault-line springs (analyses by Kaiser Chemicals, San Leandro, California). 
(From Turk, 1973, p. 5). 

Sample 

i no. 

1 1.-16, 
! 1.17 
, 1.18 

. Source 

, ; ; ' FW5 . ' ••;,. ' 
Spring -1 ' ' 
Spring-2 

; ' • • C a " • 

, , . 100 • " 
• " • 200 • , 

: 2 7 0 

" • '. . M g '• 

.,-,- 8 0 .* •• 

• . - 50 • - , 
:- ,50 - • : . 

~ Constituents in parts per 

. Na .. _ • 

- 2,100 
•,1,400 

, * 2,000-

Li 

1.2 
1.4 

. 1.7 

mill 

1 
on 

' K 

'100 
100 • • 
130 

SO, 

300 
200 
100 • 

i 
Cl 1 

3,7()d 
2,600 
3,400 

1 
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Table 4. Log of SheU Salduro #1 weU (Sec. 4, T. 2 S., R. 18 W.). (From Utah Oil and Gas Conservation Division.) 

.,fcFeetl|, 
From To Percent Shows italicized 

1,504 1,610 

40 340 • 100 Cfcy, Ught grayish green, calcareous, very soft and gummy. 
340 570 70 aa,v, as above. ^ ,,_ 

30 GypsuOT, transparent, fractured (or cleaved). "' *' V ' 
570 610 90 G,)'psum, as above. . 

10 Oay, as .above. 3| . ..^ , ,.,̂ . . ...j,,̂  . ., •: '_. ^ ; ; ^ _ gj, , ^ 
610 630 50 Gyprami'as above. - - - i 

50 Limestone, Ught gray, oolitic, very fossiUferous. 
630 710 80 Gypsumys ?byp. y Z ''-ff- ~ ' -• i « -' 

10 Clay, as above. 
10 Limestorie, as above. 

710 730 60 G>'ps«w*asabove: '#•••• ' 4. ^ - -- • ' 'S "t ••• . # ' 
30 Limestone, Ught brownish gray, very fossiliferous. 
10 Ctoy, as above. V,. .. ^ ,... J ... - ty, ,„: 

730 790 90 Lmestone, as ̂ bvt . Z ' "'" ' ' ' ' . .• :n. •, .- --v ',; .»; 
10 Gypsum, as above. 

790 890 100 Si7rsrone,j;gray,.calcareous, argillaceous. > , .. -
890 970 100 Limestone, siltstone, gypsum, interbedded, as above (Ls., I VFA). 
970 1,320 100 5%a/e, gypsum, interbedded, shale: medium gray, silty, gummy. 

1,320 1,350 100 ifmesfo/ie, medium gray, I VFA, very argUlaceous.- r '•'• V- • - T*- *# 
1,350 1,489 100 Ko/can/c/rag/nenfs, composed of basalt, andesite, tuff, etc. 
1,489 1,504 Core #l,,recovered 11.0 feet. ,. - ; L 

Conglomerate, variegated dark reddish brown and dark green, irregular splotches of dark green, 
poorly consoUdated, massive with no apparent bedding. 50% clasts: average diameter % iiich, ,,̂  
raiiging up to ftihch, composed predominantly of Volcanics (andesite or basalt) withrare vitric \ 
tuff and buff I VFA, Ls. clasts angular to subrounded. 50% matrix: clay to fine sand, calcareous, 
soft, predptninantly red, rare green,,common subrounded,coarse grained quartz fragments.,% «,. 
Probable age: Tertiary 

C#g/omerafe, composed chiefly of volcanic fragments, altered reddish; brown* and green, clksts •' 
composed of andesite, rare tuff. 
Volcanics (andesite?), variegated, green, red, black, fine gained to aphanitic, calcite veinlets common.. 
Limestone, Ugiiligray, sandy, tufface'ous, cohtains'biotite, chert', and rare pyrite. * * ' * 
T^ff (?)• bright yellow, aHered. 
&ndsrone, Ughtjgray, calcareous, tuffaceous, contains some chert. 
Volcanic*breccia, composed predominantly of light brown to black andesite, few tuffaceous clasts, 
fractures filled with calcite. 

1,900 1,915 Core #2,jrecovered 11;0 feet.,, .«ii .,: t, -. ' - : j . . .y :it: 

Volcanic breccia, greenish, indurated, no bedding apparent. 60% clasts: very heterogeneous.in 
rock type, composed predominantly iiof different varieties of andesite,Tight brown to blackl' ti? 
aphanitic to porphyritic, some vesicular, few clasts tuffaceous and in part altered to bentonite. 
Diameter ranges from % inch to 5 inches, 1 inch average. 40% matrix: probably tuffaceous, non-. 
calcareous, rare?dpaline:'cemeiit. Probable age: Tertiary • - • ••• -• :!" *•* 

Volcanic:,breccia, as above. -̂  ,,,.4.̂ , ,., .̂  I £, 
Bentonite or tiiff, medium reddish firown, calcareous. 
Volcanic breccia, as above. 
Behfon/fe or fi<^ light gray,/calcare||us. ,i;.,, , i ,- > , . -f •'•, -i. -J* .-, 
Volcanic breccia, as ab'ove. * 
Limestorie, white to Ught brown, sandy, tuffaceous, some interbedded calcareous sandstone and tuff. 
^iiaes/fefgeneraUy bl#k and'idark.gfeen, fine-grained, cal •' < •* *,. -fft 
Limestone, mottled brown. 
Basalt, mottled,black„.brown, green,;Contains feldspar laths and probably some olivine. ^̂  

'Gore #3fiecovlred 10!b feetl. "** • '' •,'"'•' -' - "? 7 : •.:*'• r t . ' 

Basalt OTjpossMy.microgahbyoidiabase dark grayito black with.some green rnoftling, fine, to medium 
grained, hard, in'assivef-generaily fresh but partially altered to chlorite and serpentina. Composed'of 70% 
mafic minerals, chiefly pyroxene with amphibole (hornblende?) and possible biotite, 30% plagioclase 
-fe|dsparSMinor£olivine>(?). Mafics partiaUyialtered ,to chlorite and serp.entine;̂  Fractures predominantly • 
45° and 90° filled completely with chlorite and serpentine. 

2;83D* •2|94L-"?|?'100F; Microgabbro, iii'pttled-*ljlack,-»;dark gfayj brown, green, fine, to niedium:grained, compbiiediof pyroxene, 1 
hornblende, plagioclase feldspar, chlorite, serpentine; olivine. Partially altered.' 

1,610 
!l,740 
1,800 
1,840 
1,860 

1,740 
1,800 
1,840 
1,860 
1,900 

100 

100 
100 
100 
100 
100 

1,915 
2,260 
2,280 
2,300, 
2,340 
2,560 
2,640-
2,720 
2,740 
2,820 

2,260 
2,280 
2,300 

«;.2f340 :!• 
2,560 
2,640 

, 2;720 -̂.-* 
2,740 
2,«20 , 
2;i830 yr 

100 
100 

~ 100 
It lOOif 
;; 100 

100, 
K.-100f 

IOO-
.: 100.; 
y.<. X 
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Table 4. (continued) 

Feet 
From To Percent Shows italicized 

2,941 2,950 Core #4, recovered 9.0 feet. 

Olivine augite diabase, black to dark gray with greenish cast, massive, in part altered to greenstone, 
commonly fractured-irregular (general) with one well-defined fracture surface dipping 45%, fractures 
commonly healed with serpentine and chlorite and pyrite, appear tight. Texturally and mineralogically-
the rock appears essentially same as in core #3, but with melaphyric dike-3 to 4 inches thick at 
2,947 feet. 

mile in width, intrudes one of the granodiorite-
monzonite stocks (Schaeffer and Anderson, 1960, p. 
121). Perhaps the dioritic stock is equivalent to the 
basic rock encountered at the bottom of the Salduro 
#1 well. 

Dikes of andesite, aphte, lamprophyre, rhyo­
dacite, rhyolite porphyry, dacite, and quartz latite 
porphyry are found in the Silver Island Range. The 
dikes range from a few inches to 20-feet wide and are 
as long as 600 feet. 

Schaeffer (Schaeffer and Anderson, I960, p. 
123-124) notes seven volcanic flows of rhyolitic or 
andesitic composition in the southern Silver Island 
Range. His "early" volcanic group consists of rhyolites 
and one andesite, and he gives the group a post-
Permian and pre-Pliocene age. He assigns a post-Early 
Pliocene and pre-Late Pleistocene age to rhyolites and 
andesites which overlie Tertiary sediments, and he 
designates them as the "late volcanics". Armstrong 
(1970, p. 210-211) states that the tridymite rhyolites 
of Schaeffer's "early" volcanics are 11.6 ±0.4 million 
years old. 

The Silver Island Range consists of several alter­
nating anticlines and synclines, cut by both normal and 
reverse faults (Schaeffer and Anderson, I960, p. 
133-139). Schaeffer and Anderson described a border 
fault parallel to the southeastern margin of the range. 
The last movement on this fault occurred after Early 
Pliocene and before Late Pleistocene; the displacement 
on this fault is 1,100 to 5,000 feet. This fault is one 
of the western border faults of the Wendover Graben, 
and it is thought that the warm water of the brackish 
water aquifer has risen through it. 

According to Stokes (1963), the rock outcrops in 
the vicinity of the warm spring at Blue Lake consist of 
Late Tertiary rhyolite-dacite-quartz latite flows. Turk 
(1973, p. 4) considers the warm spring to be a fault-
line spring. Alluvial fans on the eastern flank of the 
Silver Island Range are the site of the brackish water 
wells with the abnormal temperature gradients 
described above. 

Great Salt Lake Desert 

Shuey (1974, personal communication) indicates 
the gravity high shown on the southern part of figure 
3 may represent a buried intrusion. The gravity data of 
Cook et al (1964) are incomplete in this portion of 
the Great Salt Lake Desert. 

TEMPERATURE OF THE RESERVOIR 

Estimates of reservoir temperatures were made 
for those wells for which Turk (1973) supplied 
sufficient analytical data. The sodium-potassium-
calcium method of Fournier and Truesdell (1973) was 
used; results are shown in table 5. 

Possible reservoir temperatures of 177° to 285° C. 
(351° F. to 545° F.) indicate adequate heat for a hot 
water geothermal system. However, the extremely high 
salinities of the deep brine wells may affect the 
empirical model used, and the calculated temperatures 
may not be very accurate. The reservoir temperatures 
calculated from the brackish water well (FW5) and the 
warm springs are perhaps better indicators of actual 
reservoir temperatures. 

LAND OWNERSHIP 

All of the deep brine wells are on private land 
owned by Bonneville, Ltd. Some of the brackish water 
wells are on State School Section 2, T. 1 N., R. 19 W. 
(Salt Lake Base and Meridian). 

Bonneville, Ltd. has rights to the brackish water\ 
and brines of the wells. In Utah, under the Geothermal 
Energy and Associated Resources Act (Section 73-1-20, 
Utah Code Annotated 1953), geothermal rights are 
considered to be water rights. Because Bonneville, Ltd. 
has surface rights and also brine and water appro­
priations, it appears the company controls the area 
containing the possible geothermal system. J 

Land in the surrounding area is federally owned, 
but withdrawn, as military lands of the Wendover 
Bombing and Gunnery Range. 
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Table 5. Analytical data, fluid temperatures, and calculated reservoir temperatures of weUs and springs, BonneviUe Salt Flats area. 

WeU or spring 

. DB\V8 
DBW13 
FW5 
Spring No. 1, 

(Blue Lake) 
Spring No. 2 

(Pilot Valley) 

• 

Constituents in parts per million 

Ca* 

1,600 
1,500 

100 
200 

270 

Na* 

41,400 
46,000 

2,100 
1,400 

2,000 

K* 

1,800 
2,000 

100 
100 

130 

Specific 
gravity 

1.09^5-1.0960 '• 
1.1098-1.0995 

•« 1.039 -
. 1.003' 

. » * , -i 

1.004' ' 

•f.-, • % • • . - » 

Temperature of 

>: sampled water ? 
°C '' 

" " . • ! ' 2 8 ' * - ' * • 

22-24.5 
. .}.. .»• 31 j . « 

29 
...'•: - f r ' •%• -A 

24.5 ' 
:, ..^ ,^ ^ .a; 

Calculated temperature 
•=: -of reservoir.' 1 
, *G' -̂ 1 T - ' F 1 

* , 2 8 5 5 3^- • % 4 5 - . 
199 390 

* 270« > * .•-.i518.J 
^ 181 '358 j 
* '}- .*' " 7 ' 3 
'• i i i y -y .^351'^ 

' Calculated from table A-1 of Levorsen (1958, p. 663). 

CONCLUSIONS AND RECOMMENDATIONS 

The Bonneville Salt Flats just south of Wendover, 
Utah, possibly contain a geothermal reservoir. All of 
the theoretical requirements for the system could be 
present. There is a buried intrusive which could be a 
heat source; water, in the form of brines, appears to be 
present; the faulting of the Wendover Graben could 
provide the required permeabihty; and buried volcanics 
could provide the cap rock. 

Land in the area is privately owned, state-owned 
school sections, or federally owned but withdrawn for 
military purposes. Because the private land is owned 
by Bonneville, Ltd., and the state school sections are 
under lease with brine rights to the same company, the 
decision to test the geothermal potential or not will 
rest with that company. 

Initial exploration should probably consist of 
temperature gradient holes, particularly in the center 
and southern parts of T. 2 S., where the highest-
temperature deep brine wells and the highest calculated 
reservoir temperatures occur. Gradient wells along the 
eastern edge of the Wendover Graben and over the 
magnetic high 18 miles southeast of Wendover, which 
probably represents a buried intrusion, would also be 
useful. 

Analyses of the deep brines, brackish water, and 
warm springs water should be made for their silica 
contents, in order to estimate the reservoir temper­
atures by the method of Fournier and Rowe (1966). If 
initial results of the gradient holes and sihca analyses 
are favorable, more elaborate geophysical studies 
should be made, followed by test drilling. 

Areas of geothermal potential may be present in 
other valleys of Utah. Indicators may be: 

(1) Abnormal temperatures in water or oil wells, 

( 2 ) Ae romagne t i c da ta ind ica t ing buried 
intrusions, 

( 3 ) Gravity data indicating faults bordering 
grabens, which may supply fracture permeability, and 

(4) Young intrusive or extrusive rocks exposed in 
adjacent mountain ranges. 
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APPENDIX 

Drillers' logs of deep brine wells 
and brackish water wells 

(From Turk, 1973). 

WELL NO. DBWl WELL NO. DBWl (continued) 

Location: SE'̂ NE'/4 sec. 14 (on east section Une), T. 2 S., 
R. 19 W. 

Year drUled: Started 1939, completed 1943 
Total depth: 1,200 ft 
Casing: 1,175 ft, 8-inch 

Depth 
(ft) Description Remarks 

' Depth 
, (ft) 

i 0-5 
5-50 

' 50-80 

• 80-100 
1 100-120 
1 

• 120-180 
i 
1 180-205 
' 205-270 
I 270-340 

1 340-345 

! 345-395 
j 
i 395410 

i 410-415 
1 
, 415460 
1 
I 460-525 
i 

: 525-585 
1 

\ 585-595 
i 

i 595-620 
1 

; 620-660 

• 660-676 
(il(,-611 

' 677-690 
; 690-695 

1 
; 695-705 
• 705-710 
•710-760 

i 760-765 • 
1 765-791 
; 791-792 
i 792-844 
i 844-852 
j 

; 852-866 

Description 

Salt, white, hard 
Clay, light gray, soft 

Qay, dark gray, soft 

Clay, light gray, soft 
Qay, dark gray, soft 

Qay, light gray, soft 

Clay, dark gray, soft 
Clay, light gray, soft 
Gypsium and little clay. 
medium hard 
Gypsum and Ught gray, 
hard 
Gypsum and Uttle clay,. 
medium hard 
Straight gypsum. 
medium hard 
Qay and showing of 
gypsum 
Gypsum and some clay. 
medium hard 
Gypsum and some clay. 
medium hard 
Gypsum and Uttle clay. 
medium hard 
Gypsum and clay. 
medium hard 
Straight gypsum. 
medium hard 
Gypsum and clay. 
medium hard 
Blue clay 
Hard pan 
Blue clay 
Salt and sand 

Blue clay 
Blue clay and gypsum 
Blue clay 
Blue clay and gypsum 
Blue clay 
Blue clay and gypsum 
Blue clay 
Blue clay and gypsum 

Blue clay 

i 

Remarks ; 

' 
Water in hole • 
Water in hole to 40 \ 
ft; dry hole at 45 ft 
Little water from 55 
ft to 70 ft 1 
Dry hole 
Litflc water 85 ft to ' 
105 ft 
Dry hole except Uttle i 
water-at 140 ft 

Lots of water at 290 i 
ft; water level 100 ft ; 

'•• 

i 
Lots of water at 405 ft ! 

1 

Water level 30 ft after ! 
standing 15 hrs j 

• 

Water level 268 ft after . 
standing 12 hrs | 
Hole caving at 565 

i 
' 

1 
' 

More water; water level i 
76 ft after 12 hrs ' 

, 
' 
i 
! 

Trace sand at 780 ft ^ 
DriUs harder than clay ' 

i 

Hole began filling with , 
water at 844 ft, appar- ; 
ently from gypsum 

866-867 
. 867-870 

870-875 
I 875-885 

885-898 
, 898-918 

918-920 
, 920-923 
, 923-930 
• 930-940 

940-950 

950-955 
• 955-975 

975-1,000 
1,000-1,015 
1,015-1,025 
il ,025-1,027 
;1,027-1,030 

1,030-1,040 
1,040-1,058 
1,058-1,062 
1,062-1,071 
1,071-1,074 
1,074-1,092 
1,092-1,104 
1,104-1,106 
1,106-1,107 
1,107-1,109 
1,109-1,113 
1,113-1,115 
1,115-1,118 
1,118-1,135 
1,135-1,139 
1,139-1,142 

1,142-1,145 
1,145-1,151 
1,151-1,152 
i.152-1,157 
1,157-1,163 
1,163-1,166 
1,166-1,168 
1,168-1,171 
1,171-1,177 
1,177-1,180 
i 

1,180-1,185 
1,185-1,196 
1,196-1,198 
1,198-1,200 

! 

1 

Gypsum 
Blue clay 
Blue clay and gypsum 
Blue clay 
Blue clay and gypsum 
Blue clay 
Fine sand 
Blue clay 
Fine sand and clay 
Blue clay 
Fine sand with streaks 
of clay 
Blue clay 
White clay 
White clay 
White clay 
Blue clay 
Sand, hard 
White clay 

Blue clay 
Blue clay 
Blue clay 
Blue clay 
Blue clay 
White clay 
White clay and gypsum 
Blue clay 
Blue clay 
Sand 
Blue clay 
Blue clay 
Sand 
White clay, sandy 
Sandy blue clay 
Hard .sand,gypsum 
and clay 
Blue clay 
Blue clay 
YcUow clay 
Dark blue clay 
Blue sticky clay 
Hard sand 
Hard sand 
Rock 
Rock 
Rock (black sand 
running in from above) 
Black volcariic rock 
Black volcanic rock 
Black volcanic rock 
Black volcanic rock 

Water 

Water 

Water level 420 ft 

Water broke in 
Water level 215 ft 
After standing three 
days the water level 
is 125 ft 
Water level 85 ft i 
Water level 90 ft ' 
Water level 105 ft 

Water level 85 ft 

1 

Water level 150 ft 

Water level 105 ft 
Water level 85 ft 
Water level 65 ft 

1 
t 
1 

Water level 80 ft : 

1 
1 

Water level 25 ft : 
(water cannot be 1 
bailed below 25 ft) ' 
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Appendix (continued) WELL NO. DBW3 (continued) 

WELL NO. DBW3 

Location: NEy4SW/4 sec. 24, T. 2 S., R. 19 W. 
Year drUled: 1949 (?) 
Total depth: 2,068 ft 
Casing: 36 ft, 20-mch; 418 ft, 16-inch 

Note: This well was abandoned and later covered by a pond; 
no trace of the weU at the surface. 

Depth 

m r "Descriptioh Remarks 

F 0|249« -.Blue^lay-fc-' •» •-r 4 
249,-251 Gypsum 

f^5l|280e^. igBlueffclayK- •*• *• I 
280-282 Gypsum 

'•282?293?f: "^ lue ic l ay* :»• # • -It 
293-296^ Gypsum ,_ 

^296400°- '•Qay'and gypsum ''-' :n 
400420 Gypsum (trace gravel) 

'420450**^. %ay^** Z - 7 t ' • * 
450-555 Clay, gypsum, gravel 

' - ' • W ' T - t h a r a ) ' - * ^ -7 «. # 
,555-575 Gypsum, clay 
"5iS-626f "•%ayf sticky 7 -<• • r 

620-630. Gypsum (trace gravel) , 
:'63(J-646?' '^bay? ''"• 7 ' 'r *' 
,646-652^ .43ypsum 

7 S S M l X '%ay?" • * ''• *̂ '*' 
,.675:687»; ^lueclay,:;, 
•' 687-690' ' "*feyFSum,xky,'%ravei' •»" 
j;69!l-697; Xlay, sticky ; . ,, 
!" 697-700" %Jy^um (hardy ' ' ' '••' 
,i700-r7p5i, ,,4GrayjSandy clay , - ^ 
'705-715 "Conglomerate' ': ' 
=,719-785 ,jQay, sticky, gray , .g, 

785-788 'Gypsum (hard) 
>,78|-82.0,i, :.taay,.sticky, gray , .-. 

820-822". Conglomerate,"hard '* 
. 822783§|. .JjCla^',.grayi , , ,. ,,., 

835-^36 Gypsum," hard' 
(836-879 iQay, blue and gray, . 

879-881 Gypsum' 
•881-920- 4Qay,dark , sticky _ 

920-922 Gypsum 
,- 922-1 ,()17 ,.|.aaK,.gra>;, sticky to 

" hard 
l.,01.8:..|jiGypsum:.,. ,i •;, ..̂  
1,061 * Qay, sticlcy to hard • 
1,070 Coiiglomerate, hard f 
1,015 'Clay, sticky "̂  ' 
1,0;79 .-iSandand;,gypsum^ 4, 
1.147 Clay, sticky ' . ' 
1.148 ,.,.*Conglomerate, hard . j , 
•1,166 Qay, sticky, sandy ' 
.1,1*70 .;i;Clay, sticky, and gravelj. 

! ': (first iron) 
1,170-1,19 3 iy Qay^ sticky to sandy ,?. 
1,1934,195 Gravel : 
1 ;195-l.i21^0.*Conglomerate5-., ..,1,, : t , 
1,210-1,214 ' Conglomerate, hard 
L,2l4-l?ll:5-frQayf sticky :;,. ' y .•¥, 
1,215-1,218 Gravel, tight 
l,2l'8-l5220-»:Clay=and;gravel . *if. -*-
1,220-1,277 Conglomerate ; 
l,277-lv281.% •No|og'#:' '-t- *, ..f-
1,281-1,289 - Conglomerate 
1,289-1*291 :•* Qay; sticky,iand gravefr 

1.0117-
1;018-
1,061-
1,070-
IfillS-
1,079-
1,147.-
I,14i8-
1,166-

Depth 
tft) Description Remarks 

1,291-1,386 
1,3864420 
1420-1,423 
1 4 2 3 4 4 2 7 
1,427-1,4*29 
1429-1,432 

1432-1435 
14354,449 
1,449-1452 
1 4 5 2 4 4 7 9 
1,479-1,514 

1,514-1,557 
1,557-1,558 
1,558-1,712 

1,712-1,768 
1,768-1,788 
1,788-1,834 
1,834-1,858 
1,858-1,890 
1,890-1,907 
1,907-1,914 
1,914-1,965 

1,965-2,006 

12,006-2,012 
2,012-2,042 

2,042-2,068 

Conglomerate 
Gravel and sand 
Conglomerate 
No log 
Sand and gravel 
Sand and clay, very 
sticicy 
Conglomerate, sticky . 
Conglomerate, hard 
No log 
Conglomerate, sticky 
Sand and gravel, hard;. 
some blue clay (132.8° 
F a t 1,502 ft) 
Conglomerate, hard 
Qay, sticky 
Hard (190.4°' F at' 
1,634 ft) V ., ^ 
Conglomerate and gravel 
Conglomerate, sticky .;, 
Conglomerate 
Conglomerate, sticky , 
Conglomerate and gravel 
Conglomerate, sticky ., 
Conglomerate, hard 
Conglomerate, light 
brown 
Conglomerate, gray, • 
sticky 
Core (no description) •. 
Conglomerate, gray, 
sticky : 
Hard 

WELL NO. DBW6 

Locafion: SE'/4SWy4 sec. 34, T. 1 S., R. 19 W. 
Year driUed: No record 
Total depth: 1,153 ft 
Casing: No record 

Depth 
(ft).'' Description"' Remarks 

0-265 Clay 
265-268 Gypsum 
268-315 " Qay - * "' 
315-318 Gypsum 
318-455 Clay " " " 
455459 Gypsum 
459487 Qay "' '̂  
487489 Gypsum 
489492 ' Clay ' ' ' ' * 
492-500 Gypsum . ; 
500-634 Qay with gypsurh 

- showing ^ ,, 
634-645 Gypsurii ' '" 
,645-714 ,. Clay . ,. •. 
714-716 Gypsum 
7.16-835 . Clay ;, 
835-875 Hard clay 
875-885 Hard clay with a smalt 

amount of gypsuin and 
., . gravel showing ., 
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Appendix-WELL NO. DBW6 (continued) WELL NO. DBW8 (continued) 

Depth 
(ft) Description Remarks 

885-902 
902-918 
918-932 
932-944 
944-1,153 

Sficky clay 
Hard clay 
Sand, gravel and clay 
Hard clay 
Conglomerate 

WELL NO. DBW8 

: Depth 
! (ft) 

1 
i 

1 

i • 

Description Remarks 

Pumping test: 
1,300 gpm produced at 
1,800 rpm. Hole filled 
up to 1,045 ft 
Pumping test: 
1,270 gpm with 85 ft 
drawdown 
1,000 gpm with 70 ft 
drawdown 
(T«25,000 gpd/ft) 

Location: SE'/4NWy4 sec. 34, T. 1 S., R. 
Year drilled:. 1950 
Total depth: 1,126 ft 
Casing: No record 

Depth 
: (ft) 

! 0-268 
i 268-272 
1 272-320 

320-323 
! 323-380 
: 380-381 
; 381-390 
1 390-391 
, 391400 
1 400416 
i 416460 
: 460463 
; 463475 
, 475485 
! 485487 
: 487496 
1 496-507 

; 507-513 
' 513-515 
i 515-565 
, 565-571 
i 571-608 

608-610 
; 610-628 
' 628-634 
1 634-638 
, 638-645 
i 645-700 
i 700-704 
i 704-745 
! 745-754 
! 754-757 

757-872 
872-894 
894-918 
918-930 

i 930-944 
j 944-1,039 
1,0394,046 
1,0464,060 

i 
1,060-1,126 

Description 

Clay 
Gypsum 
Clay 
Gypsum 
Clay 
Gypsum 
Clay 
Gypsum 
Clay 
Clay and gypsum 
Clay 
Gypsum 
Sticky clay 
Clay 
Gypsum 
Sticky clay 
Gypsum 

Clay 
Gypsum 
Clay 
Gypsum 
Clay 
Gy psum 
Qay 
Hard gypsum 
Qay 
Gyp.sum 
Clay 
Gypsum 
No log 
Clay 
Gypsum 
Clay 
Gypsum 
Clay 
Clay, gravel showing 
in sample 
Gravel 
Conglomerate 
Gravel 
Hard conglomerate. 
brown in color 
Conglomerate 

19 W. 

WELL NO. DBWIO 

Location: NWy4NE'/4 sec. 34, T. 1 S., R. 
Year drUled: 1 
Total depth: 1 

Remarks, Casing: No rec 
j 

; • ' Depth 

1 i (ft) 
1 

-1 ' ; 0-60 
1 • 60-190 

' 190-192 
! 192-262 

j : 262-265 
i i 265-268 

,-268-272 
1 272-278 

1 •: 278-285 
1 i 285-321 
1 j 321-323 
! i 323-350 
j • j 350-352 

Caving, hole filled I \ 352-370 
up 11 ft ; 370-381 

{ 381498 
' . j 498-505 
1 1 505-518 

518-521 
521-531 
531-533 

1 533-600 
600-605 

1 ! 605-632 
•• i 632-643 
I ' 643-677 
i ' 677-687 

' ! 1 687-692 
i 692-831 
1 831-836 

836-840 
1 840-853 

. j • 853-860 
- ' 1 1 860-862 

I ; 862-866 
• : 866-867 

" . 867-880 
880-882 

i 882-904 
1 ' 904-914 
j 1 914-926 

951 (?) 
,152 ft (?) 
ord 

Description 

No log 
Qay 
Gypsum 
Clay 
Gypsum 
Clay 
Gypsum 
Clay 
Gypsum 
Clay 
Gypsum 
Clay 
Gypsum 
Clay 
Gypiium 
Clay 
Gypsum 
Qay 
Gypsum 
Sticky clay 
Hard 
Sticky clay 
Gypsum 
Sticky clay 
Gypsum 
Clay 
Sticky clay 
Gypsum 
Sticky clay 
Hard 
Sticky clay 
No log 
Hard 
Gypsum 
No log 
Hard 
Clay 
Hard 
Clay 
Sticky clay 
Hard 

19 W. 

1 

Remarks 

i 

j 

• 

j 
j 

i 
' 
1 ' 
j 

1 
! 1 

i i 
1 

J 

1 
i 

I 
1 

. 1 
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Appendix-WELL NO. DBWIO (continued) 

Depth 
(ft) Descripfion Remarks 

! 926-
. 933-
I 965-
1,016-
|l,018-
a,115-
il,121-
1,129-
1,130-
1,131-
i,137-

933 
965 
1,016 
•1,018 
1,115 
1,121 
1,129 
1,130 
1,131 
1,137 
1,152 

Qay 
Sticky clay 
Hard 
Conglomerate 
Hard 
No log 
Hard 
Sticky clay 
Hard 
Conglomerate 
Hard 

Total depth: 1,496 ft 
Ceasing: 511.5 ft of 10-inch perforated casing on bottom 

WELL NO. FW9-A 

Location: 713.4 ft E. and 1,555.9 ft N. from SW cor. sec. 2, 
T. 1 S., R. 19 W. (541.7 ft NE of FW9) 

Year drUled: 1947 
Total depth: 193 ft 

WELL NO. DBW7 

Location: SWy4NWy4 sec. 3, T. 2 S., R. 19 W. 
Year driUed: 1950 
Total depth: 1,070 ft 
Casing: 138 ft perforated casing on bottom 

WELL NO. DBWl 3 

Location: lWT.iSW% sec. 23, T. 1 S., R. 19 W. 
Year drilled: 1951 

Depth 
(ft) Description Remarks 

0-96 
96401 

101410 
110-121 
121-139. 
139450 
150-152 
152-169 
169-190 

190-193 

Qay 
Gravel 
Gravel and clay 
Gravel 
Qay 
Gravel 
Hard pan 
Gravel and clay 

. Gravel and conglom 
erate 
Loose gravel 
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Tooele 
gonnSF B O N N E V I L L E S A L T F L A T S - - -

A P O S S I B L E G E O T H E R M A L A R E A ? 

by ^^^^-"714 ̂ '̂  ^ 
1 ' w^ 

J . A. "Whelan " ^ 
«\ii 

and 

2 
C. A. P e t e r s e n 

Introduction 

In a paper on the hydrology of the Bonneville Salt F l a t s , 

L. J« Turk (1973) noted indications of an abnormal ly high geother­

mal gradient in s eve ra l b r a c k i s h - w a t e r wel l s , s eve ra l deep b r ine 

wel l s , and two w a r m spr ings in the Bonneville Salt F la t s a r ea 

(UGMS W a t e r - R e s o u r c e s Bulletin, Tables 5 & 8a). F r o m Turk ' s 

data, Whelan noted that both se ts of wells a r e on essent ia l ly north-

so-uth l ines and that wa te r and br ine t e m p e r a t u r e s a r e consistently 

higher to the so-uth. 

R e s e a r c h Geologist , Utah Geological & Minera l Survey; and 
P r o f e s s o r , Depar tment of Geology and Geophysics , Universi ty of 
Utah. 
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Note: Maps and f igures to accompany this r epor t will be 
published along with the text in Utah Geology, vol. 1, no. L 



In the Utah Geological and Minera l Survey 's p r o g r a m of 

developing and publishing data on potential geothermal a r e a s , it 

was considered appropr ia te to expand on the data furnished by 

Turk. 

Descr ip t ions of Warm Wells and Springs 

Deep Br ine Wells 

Thi r teen deep b r ine wells near the wes te rn edge of the 

Bonneville Salt F la t s playa range in depth from 1070 to 2069 feet-

The wells were dr i l led between 1939 and 1951 (Turk, 1973). These 

wells a r e in a sou th-sou theas te r ly l ine, about six mi les long» 

T e m p e r a t u r e data on seven wells indicate that t e m p e r a t u r e s r i s e 

frorn north to south along the l ine . F o r d r i l l e r s ' logs, the r eade r 

is r e fe r red to Turk (1973). 

Hydrologic data on the deep b r ine aquifer a r e sketchy. Turk 

(1973, p. 5) r epor t s specific capaci t ies (Q/ s , where Q=discharge, 

and s=drawdown in feet) between 11. 5 gpm/ft and 52.4 gpm/ft . 

The b r ines contain 120, 000 to 130, 000 ppm total dissolved sol ids . 

Brack i sh Water Wells 

The data given in this section a r e abs t rac ted from Turk 

(1973, p. 2-5) . 

Severa l al luvial fans along the southeast flank of the Silver 

Island Range a r e impor tan t aquifers which yield l a rge volumes of 

b r ack i sh water* The fanglomerates consis t of poor ly -sor ted angular 

to rounded cobbles, pebbles , sand and^silt that interf inger with 
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l acus t r ine sediments nea r the margins of the salt f lats . 

Twenty-seven wel l s , most ly l e s s than 100 feet deep, were 

dr i l led for Bonneville Ltd. in the 1940's and 1950's. The water 

is used for the daily operat ion of the Bonneville Ltd- potash 

plant- Turk noted abnormal ly high t e m p e r a t u r e s on four of 

these wells (1973). A d r i l l e r ' s log of one of these wells i s given 

in Appendix A. 

Turk (1973, p. 3) s ta tes that t e s t s on two wells yielded t r a n s ­

miss iv i t i e s of 159, 000 gpd/ft and 412, 000 gpd/ft for the alluvial 

fan aquifers ; with s to rage coefficients ranging from - 00023 to • 00046-

The b r a c k i s h - w a t e r w^ells -were all flowing a r t e s i an wells when 

f i rs t dr i l led, but mos t of them a r e now being pumped- The poten-

t iome t r i c surface was above ground in I960, but dropped to more 

than 19 feet below the surface in 1965 (Turk, 1973). The water levels 

in these wells have been r is ing since 1966 (Turk, 1966). 

The b r ack i sh water contains total dissolved solids of 6, 800 

to 8, 200 m g / l (Turk, 1973). An analysis of water f rom one brack ish-

water well and also analyses of wa te r s from t-wo w a r m fault-l ine 

spr ings a r e given in Turk (1973). Turk (1973) indicates that the 

sources of the water a r e : (1) rainfall on the fans and runoff from 

adjacent s lopes ; (2) b r ine f rom the playa; and (3) upward leakage 

of w a r m water along the bo rde r fault of the range, which is covered 

by the fans. Turk suggests that surface r echa rge is significant 

but not abundant, and that contribution from>'the playa is indicated 

by an i nc r ea se of sal inity of the water f rom the wells with t ime . 



He a t t r ibutes the w a r m water to the same aquifer that supplies 

hot water to the deep b r ine wel ls . 

Fau l t -L ine Springs 

Turk (1973) notes that the wate r issuing from fault- l ine spr ings 

on the southeast side of the Silver Island Range and in Pilot 

Valley is w a r m . One such spr ing. Pilot Valley spring, is 76 F ; 

and another spr ing. Blue Lake Spring, is 84°F . Analytical data 

on the spring wa te r s a r e given in Turk (1973, p. 5). 

Bonneville Salt F l a t s 

The Bonneville Salt F la t s a r e located within a l a rge playa 

in the wes te rn pa r t of the Great Salt Lake Dese r t , near the Utah-

Nevada b o r d e r . The average elevation of the land surface is about 

4215 feet above sea level , with a relief of only 1. 53 feet (Turk and 

o t h e r s , 1973). The sal t c rus t occupies about 150 square mi les 

and is up to five feet thick in the center (Turk and o the r s , 1973, 

p. 68). 

Wendover Graben 

Gravity data by Cook and o thers (1964) indicates that the salt 

flats a r e under la in by a s t ruc tu re that they designate as the Wen­

dover Graben, which t r ends pa ra l l e l to the front of the Silver Island 

Range. The graben is probably m o r e than 3 5 mi les long and at 

l eas t 10 mi les in max imum width (Cook and o the r s , 1964, p. 731). 

Beneath the salt c rus t , this graben is filled with lacus t r ine sedi­

ments that a r e under la in by fluvial sed iments . At depths of about 

1200 feet, the deep br ine wells encountered "hard rock" or "conglo-
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m e r a t e " (Turk, 1973, p. 51-55). Turk and others (1973, p. 66) 

indicate that these hard rocks may be volcanic b recc ia , c o r r e s ­

ponding with the p o s t - E a r l y Pl iocene and p r e - l a t e P le is tocene 

volcanic rocks of the Silver Island Range as descr ibed by Schaeffer 

and Anderson (I960, p . 143). 

The log of the Shell Salduro Number One well , is located in 

the nor thwest q u a r t e r of sect ion 4, T. 2 S. , R. 18 W. (Salt Lake 

Base and Meridian) (well log is on record at Utah Oil & Gas 

Conservat ion Division). The volcanics of this well a r e probably 

equivalent to the volcanic b r e c c i a descr ibed by Turk and others 

(1973). The fact that the hole bottonaed in bas ic igneous rocks , 

in te rp re ted as an in t rus ion, is of considerable in te res t , because 

s i m i l a r in t rus ions might act as a heat source for a geothermal 

sys tem. 

Silver Island Range 

The Silver Island Range forms the northwest bo rde r of the 

Bonneville Salt F l a t s . This range t rends nor theas t and is about 

32 mi les long. The southwest end of the range is six mi les west 

of the Utah-Nevada b o r d e r , due west of Wendover. The range 

has a max imum relief of about'SOOO feet. 

There a r e no outcrops of P r e c a m b r i a n or Mesozoic rocks in 

the Silver Island Range. However, every sys t em of the Paleozoic 

e r a is r ep re sen ted in the 24, 000 feet of exposed sed iments . The 

T e r t i a r y is r ep re sen ted by about 4, 000 feet of l acus t r ine and 



volcanic s t r a t a . Fluvial and l acus t r ine Quaternary deposits out­

crop along the flanks of the range-

The range is intruded by five stocks of unknown age that range 

in composit ion from quar tz monzonite to granodior i te . In the 

southern par t of the range , a l igh t -green to black d ior i te -porphyry 

stock, which is about one-half mi le in width, in t rudes one of the 

granodior i te -monzoni te stocks (Schaeffer and Anderson, I960, 

p. 121). Pe rhaps the dior i t ic stock is equivalent to the bas ic rock 

encountered at the bot tom of the Salduro Number One well . 

Dikes of andesi te , apl i te , l amprophyre , rhyodacite, rhyolite 

porphyry, dacite and quar tz la t i te porphyry a r e found in the Silver 

Island Range- The dikes range in width f rom a few inches to 20 

feet, and a r e as long as 600 feet. 

Schaeffer (Schaeffer and Anderson, I960, p. 123-124) notes 

seven volcanic flows of rhyoli t ic or andesi t ic composition in the 

southern Silver Island Range. His " ea r ly" volcanic group consis ts 

of rhyoli tes and one andesi te , and he gives the group a p o s t - P e r m i a n 

and p r e -P l i ocene age . He ass igns a pos t - ea r ly Pl iocene and p r e ­

late P le is tocene age to rhyol i tes and andes i tes which over l ie T e r ­

t i a ry sed iments , and he des ignates t hem as the " la te vo lcan ics" . 

Arms t rong (1970, p . 210-211) s ta tes that the t r idymi te rhyoli tes 

of Schaeffer 's " ea r ly" volcanics a r e 11.6 Jr 0.4 mill ion yea r s old. 

Alluvial fans on the ea s t e rn flank of the Silver Island Range 

a r e the side of the b r a c k i s h - w a t e r wells with abnormal t emper ­

a tu re gradients that a r e descr ibed above* 
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The Silver Island Range consis ts of s eve ra l a l ternat ing syn­

clines and ant ic l ines , cut by r e v e r s e and normal faults (Schaeffer 

and Anderson, I960, p . 133-139)« Schaeffer and Anderson descr ibed 

a b o r d e r fault pa ra l l e l to the southeas tern marg in of the range. 

The las t movement on this fault occu r red after ear ly Pl iocene and 

before la te P le i s tocene ; the displacement on this fault is 1, 100 

to 5, 000 feet. This fault is one of the wes te rn b o r d e r faults of 

the Wendover Graben, and it is thought that the w a r m water of the 

b r a c k i s h - w a t e r aquifer has r i s en through it. 

According to Stokes (1963), the rock outcrops in the vicinity 

of the w a r m spring at Blue Lake consist of late T e r t i a r y rhyoli te-

dac i te -quar tz la t i te flows. Turk (1973, p . 4) cons iders the w a r m 

spring to be a fault- l ine spr ing . 

Great Salt Lake Dese r t 

Shuey (1974, pe r sona l communication) indicates that a gravi ty 

high in T. 2 S. , R. 18 W. ; T. 3S. , R. 18 W. ; and T. 3 S. , R. 17 W. 

may r ep re sen t a bur ied in t rus ion. The gravi ty data of Cook and 

o thers (1964) a r e incomplete in this port ion of the Great Salt Lake 

Dese r t . 

T e m p e r a t u r e of the Rese rvo i r 

E s t i m a t e s of r e s e r v o i r t e m p e r a t u r e s were made for those 

wells for which Turk (1973) supplied sufficient analyt ical data. 

The sod ium-po ta s s ium-ca l c ium method of Fou rn i e r and Truesde l l 

(1973). 
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Poss ib le r e s e r v o i r t e m p e r a t u r e s of 177 to 285°C (351°F 

to 545°F) indicate adequate heat for a ho t -water geothermal sys tem. 

However, the ex t remely high sal ini t ies of the deep br ine wells 

may affect the empi r i ca l model used , and the calculated t e m p e r a ­

t u r e s may not be ve ry a c c u r a t e . The r e s e r v o i r t e m p e r a t u r e s cal­

culated f rom the b r a c k i s h - w a t e r well (FW5) and the w a r m spr ings 

a r e perhaps be t te r ind ica tors of actual r e s e r v o i r t e m p e r a t u r e s . 

Land O-wnership 

All of the deep b r ine wells a r e on pr iva te land owned by 

Bonneville, Ltd. Some of the b r a c k i s h - w a t e r wells a r e on State 

School section 2, T. 1 N. , R. 19 W. (Salt Lake Base and Meridian). 

Bonneville Ltd. has r ights to the b r a c k i s h water and b r ines 

of the wel l s . In Utah, under the Geothermal Energy and Associa ted 

Resources Act (Section 73-1-20, Utah Code Annotated 1953), geo­

t h e r m a l r ights a r e cons idered to be water r igh t s . Because Bonne­

vil le Ltd. has surface r ights and a lso b r ine and wate r appropriat ions, 

it would appear that the company controls the a r e a containing the 

possible geo thermal sys tem. 

Surrounding a r e a s a r e federal ly o-wned but a r e -withdrawn 

mi l i t a ry lands of the Wendover Bombing and Gunnery Range. 

Conclusions and Recommendat ions 

The Bonneville Salt F la t s just south of Wendover, Utah, 

possibly contain a geo thermal reservoi r* All of the theore t ica l 
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r equ i r emen t s for the sys tem could be presen t . There is a bur ied 

in t rus ive which could be a heat source ; wate r , in the form of b r i n e s , 

appea r s to be p resen t ; the faulting of the Wendover Graben could 

provide the requi red permeabi l i ty ; and bur ied volcanics , the cap 

rock. ' 

Land in the a r e a is pr ivate ly owned, or s ta te-owned school 

sec t ions , o r federal ly owned but withdrawn for mi l i t a ry purposes . 

Because the pr ivate land is owned by Bonneville, Ltd. , Inc. , and 

the s ta te school sect ions a r e under lease with br ine r ights to the 

same company, the decis ion to t es t the geo thermal potential or not 

vvdll r e s t with that company. 

Initial explorat ion should probably consis t of t e m p e r a t u r e 

gradient holes , pa r t i cu la r ly in the center and southern par t s of 

T. 2 S. , R. 18 &: 19 W. , where the h ighes t - t empera tu re deep 

b r ine wells and the highest calculated r e s e r v o i r tenapera tures 

occur* Gradient wells along the eas t e rn edge of the Wendover Graben 

and over the magnet ic high 18 mi les southeast of Wendover, which 

probably r ep re sen t s a bur ied intrusion, -would also be useful. 

Analyses of the deep b r i n e s , b r ack i sh w a t e r s , and -warm 

spring wa te r s should be made for the i r s i l ica contents , in o rde r 

to es t imate the r e s e r v o i r t e m p e r a t u r e s by the method of Fou rn i e r 

and Rowe (1966). If ini t ia l r e su l t s of the gradient holes and 

s i l ica analyses a r e favorable, m o r e e labora te geophysical studie 

should be made , followed by tes t dr i l l ing. 

i e s 
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A r e a s of geo thermal potential may be p resen t in other 

valleys of Utah: Indica tors may be : 

(1) Abnornaal t e m p e r a t u r e s in -water or oil -wells. 

(2) Aeromagnet ic data indicating bur ied in t rus ions . 

(3) Gravity data indicating faults border ing g rabens , which 

may supply f rac ture permeabi l i ty . 

(4) Young in t rus ive or ext rus ive i-ocks exposed in adjacent 

motmtain r anges . 
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