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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

Utah Geology, Vol. 1, No. 1, Fall, 1974

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 solids
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.
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Table 2. Composition of brine from deep wells (analyses by Kaiser Chemicals, San Leandro, California). (From Turk, 1973, p. 9).

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 e 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 (1960, p. 143).

The log of the Shell Salduro #1 well, located in
the NW% 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 ef 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.

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

Percent § ‘ v : : “Shows italicized ‘ ; ' N E

Clay, light grayish green, calcareous, very soft and gummy.
Clay, as above.

Gypsum,tiansparent, fiacturéd” (or cleaved)

Gypsum, as above
Clay; as above.

"Gy psum;‘as above i uE ' : ’ i
50 Limestone, hght gray, oohtrc very foSslllfel'ouS
; Gypsumgias aboye. T -
Clay, as above. )
leestone as above.
Gypsumias abover % ° % ey

Limestone, hght brownish gray, very fossrhferous

Clay, as above. - e ) . o e
Limestore, as above : i : o v
Gypsum, as above. ‘

Siltstone;; gray, .calcareous, arglllaceous

Limestone, siltstone, gypsum, mterbedded as above (Ls IVFA). )

Shale, gypsum, interbedded, shale: medium gray, silty, gummy

Limestone, medium- gray, I VFA, vety argillaceous:- - e e S
Volcanic fragments, composed of basalt, andesite, tuff, etc. ) ’ '

Core #1 recovered 11.0 feet ;

%»

Conglomerate variegated dark reddrsh brown and dark green uregular splotches of dark green
poorly consolidated, mass1ve with no; :apparent bedding. 50% clasts: average diameter % inch,
nch, composed predominantly of volcanics (andesite or basalt) with rare vitric &
tuff and buff 1 VFA, Ls. clasts angular to subrounded. 50% matrix: clay to fine sand, calcareous, }
soft, predommantly red, rare green,, common subrounded. coarse grained quartz fragments :
Probable age: Tertrary

. Conglomerate, composed chiefly of-volcanic frag,ments, altered- reddisti-brown: and green, clasts
composed of andesrte, rare tuff.

'Ltmestone lxght gray, sandy, tuffaceous, contams brotrte chert, and rare pyr1te
Tuff (2), bright yellow, altered.

Sandstone, hght ‘gray, calcareous, tuffaceous, contains some chert. :

Volcanic breccia. composed predominantly -of lrght browi to black andesrte few tuffaceous clasts,
fractures filled with calcite.
Cote #2, recovered 1 0 feet

it e : - ’ U ) S

Volcanic breccia, greemsh indurated, no bedding apparent. 60% clasts: very heterogéneous. in

fock typé,-composed predominantly: aOf different Varieties of andesite, light brown to blacks”
aphanitic to porphyritic, some vesicular, few clasts tuffaceous and in part altered to bentonite.
Diameter ranges, from % inch:to § inches, 1 inch average 40% matrix: probably tuffaceous non- .
calcareous, rare! opalme cement Probable age: Tertrary - # =

Volcamc breccuz, as above. - . k ' ) ‘ s o5

Bentonite. or tuff light: gray, calcareous e o
Volcanic breccia, as above.

Limestone, white to light brown, sandy, tuffaceous, some interbedded calcareous sandstone and tuff.
" Anidesités geneially black andidark: green fine-grained, calcite veins, - P 2 EAN
Limestone, mottled brown.
Basalt, mottled.black, brown, green ~contams feldspar laths and probably some olrvme
'Core #3, recovered 100 feety. &%

.
”IL

. Basalt ot posslbly microgahbro. or. dtabave dark gray:to black with.some green mottlmg, fine_to medium
grained, hard, nassivi nerally frésh but partrally ‘alteréd to chlorite and serpentine: Composed ‘of 70%
mafic minerals, chiefly pyroxene with amphibole (hornblende?) and possible biotite, 30% plagioclase
feldspareMmor ‘olivine€z(?). Mafics partlally,ealtered .to chlorite and serpentines kractures predommantly
45° and 90° filled completely with Chlorite and serpentine.

Mlcrogabbro mottledfblack dark gray, brown, gréen, fine. to miediuni: gramed composed: of pyroxene
hornblende, plagloclase feldspar chlorite, serpentine; olivine. Partially altered.’
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Table 4. (continued)

... Feet
From ["»To i

Showg 1ta1ic12ed 4

2,941 2,950°

Olivine augzte dmbase black to"dark’ gr w1th greemsh,
commonly fractured—irregular (general) with one well-defined fracture surface dipping 45%, fractures.
Vi commonlyk healed with serpentine. and’; chlonte ands pynte appeax tlght “Texturally and mmeraloglcally—
" the Tock appears essentlally same as m ‘core #3, but with melaphync dlke—3 to 4 lnches thlck at

' asswe in’ part altered to gteenstone

~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, aplite, lamprophyre, thyo-
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, 1960, 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, 1960, 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 wells and springs, Bonneville Salt Flats area.

Temperature of ~ | Calculated temperature

Specific . sampled water : ] __- :of reservoirs
gravity : °ct [ ¢ ] °°F
“1.0945-1.0960 g
22-24.5

1.1098-1.0995

©1.039 #31¢ = i
1.003! " 29 3
1004~ Toas- T ¢

! 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 permeability; 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 silica analyses
are favorable, more elaborate geophysical studies
should be made, followed by test drilling.

Areas of geothermal potential may be f)resent in
other valleys of Utah. Indicators may be:

(1) Abnormal temperatures in water or oil wells,

(2) Aeromagnetic data indicating 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. DBW1

Location: SE%NEY% sec. 14 (on east section line), T. 2 S.,
R. 19 W.

Year drilled: Started 1939, completed 1943

Total depth: 1,200 ft

Casing: 1,175 ft, 8-inch

More water; wa

ter level

WELL NO. DBW1 (continued)
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Appendix (continued)

WELL NO. DBW3 Depth ) . -
) - ‘ Description *" Remarks °
Location: NE%SW% sec. 24, T. 2 S., R. 19 W. — ;
Year drilied: 1949 (?) 1,291-1,386 . Conglomerate’ -
Total depth: 2,068 ft 1,386-1,420 _ Gravel and sand o
Casing: 36 ft, 20-inch; 418 ft, 16-inch 1,420-1 423 Conglomerate- L ¢
Note: Thjs well was abandoned and later covered by a pond; 1,423-1,427 = No log . 5
1,427-1,429  Sand and gravel "
no trace of the well at the surface. 14291432 _Sand and clay, very k
5. DRt ] " Re 1,432-1,435 Scuchll ‘ tick S
e EPedciinticn < |- # Remarkis ,432-1, onglomerate, sticky .
@ Description . Remarks 1.435.1449  Conglomerate, hard o
01249% - Bluedlayd & & 5 o 1,449-1,452 Nolog
249-251 Gypsum ‘ : 1,452-1479 Conglomerate, sticky A
52 251-280 " Bluétlay s % . 4 & e 1,479-1,514  Sand and gravel, hard; s
©.280-282 . Gypsum : : ) some blue clay (132.8"
”?’282;-‘;293?’? “Blug'dlayE - s b FoR . . Fat 1,502 ft) . P
©293-296 . Gypsum ’ . ’ 1,514-1,557 ° Conglomerate, hard E
%296400" ~Clayandgypsum * = & 20 ¥ 4 1,557-1,558 . Clay, sticky =~ .
. 400420 Gypsum (trace gravel) ‘ 1,558-1,712  Hard (190.4° F at’ '
420450 Clay» R a B3 # .. - 1,634 ft) v 5 -
.Clay, gypsum, gravel ) . 1,712-1,768  Conglomerate and gravel ’
o “(hard) = ¥ B e w i 1,768-1,788 . Conglomerate, sticky .. . »
555-575 Gypsum clay - 1,788-1,834  Conglomerate . ‘
£ 575-620 “FClay sticky TR e B2 1,834-1,858 . Conglomerate, sticky
, 620-630,  Gypsum (u'ace gravel) . 1,858-1,890  Conglomerate and gravel
> 6304 646 Clay Bk ed 1,890-1,907  Conglomerate, sticky :
- 646652, Gypsum ’ ) ) 1,907-1,914  Conglomerate, hafd
652-675 o aC]ay~ B CE N oo 1,914-1,965  Conglomerate, llght
-, 675687 :Blue clay- P , ) brown
©687-690° “Cypsum,tlay,gravel =0 v % 1,965-2,006 : Cc_)gkglomerate, gray, » o
- X - i . ' sticky
ggg.gggw ,,VxClay, SthkY . e .\I@ 59 =z A :2’006-2,012 Core (no description) - . -
5. 700:705,. . 2,012-2,042  Conglomerate, gray, ’
705719 L O . sticky X 2
.719-785. R 32,04}2-2’,“068 Hard
- 785-788 T “ -
,788 820, .«Clay; sticky,gray . o . ..
" 820-822 - " Conglomerate, hard  ~ % ¥ E WELL NO. DBW6
.. 822-835:. wﬁfCIay, gray. R .
835- 836 ‘Gypsum, hard’ oo - Location: SE%SWY sec. 34, T. 1 S., R. 19 W.
. 836° 879 5Clay, blue and gray . P Year drilled: No record
'879-881 : Gypsum "~ : Total depth: 1,153 ft
- 881:920.  5Clay, dark, sticky .. . .- » . Casing: No record
920-922 Gypsum " o :
- 922-1,017 - £Clay, gray, sticky to T Depth ‘ \
z ¢ hard R R ()T Déscription * % -Remarks
1,017-1,018. 5Gypsum;, . 4 — , A
1:0181,061  Clay, sticky to hard o " 0-265 Clay S
1,061-1,070 . Conglomerate; hard & o 265-268 Gypsum ) . )
1,070-1,075 * Clay, sticky * B T 268-315 Clay
1,075-1,079 . Sand and,gypsum B eE e e 315-318 Gypsum . .
1,079-1,147  Clay, sticky ) T 318455 Clay = 7 - =T
1,147-1,148 .. Cox}glomerate,,ha;g e Y 455459 Gypsum . s .
" Clay, sticky, sandy”  ~ 7 459487  Clay s &
Clay sticky, and gravel JAN R 487489 Gypsum .- . .
(first iron) 489-492 Cay °~ - - = = % % ¥
1,170-1,193 Clay; sticky to sandy .. 5. 2 X 492-500 Gypsum A P
1,193-1,195  Gravel - 7 500-634 Clay with gypsum O
1;195-1,210.. WCOnglomeratew vhde B 2. W : - showing o e R
1,210-1,214 Conglomerate, hard ' ' 634645 ° Gypsum R
1;214-1;21 5+ Clay; sticky e o i b e 645-714 | Clay = - I
1,215-1,218 * Gravel, t]ght ) 714-716 Gypsum - T
1,218-12204 Clay-and:gravel - /- e 716-835 Clay Los = .
1,220-1,277 - Conglomerate . : 835-875 Hard clay : : B
1,277-1)281.%« Noilog+#s = & @ & 5 & 875-885 Hard clay with a small. G
1,281-1 ,289 Cong]omerate i : amount of gypsum and R
1,289-14291 34 Clay; stickysand gTavel«~ W 6 e A ol . gravel showing -, .. o .4
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WELL NO. DBW3 (continued)
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Appendix—WELL NO. DBW6 (continued)

WELL NO. DBWS8 (continued)

Stlcky clay&
‘Hard’ clay ¥

| 944:1,153

WELL NO. DBWS

Location: SE¥ANWY sec. 34, T.1 S., R. 19 W.
Year drilted:- 1950

Total depth: 1,126 ft

Casing: ‘No record

272 320 . .C
320323 " Gy
323-380
380-381
381-390
390391

416460
‘460463

507-513
‘51 3~515 ‘
515-565
-565-571 i
571-608
*608610 it
610-628
-628-634
634-638
638-645
645-700
4100704
704-745 N
+145-754 5 Cla
754757
157872
872 894
894-91'8 -
918- 930

Clay, avel showmg
da, v e in sample M

930 944 Gravel

. 944-15039: Conglomerate

1, 039 1 046 :

up to 1,045 ft
Pumping test:.
1,270°gpm w1th 85 ft
. drawdowng..
1,000 gpm ‘with 0 ft
drawdown,

(T~25,000 gpd}ft)

WELL NO. DBW10

Location: NW%4NEY sec. 34, T.1 S.,, R. 19 W,
Year drilled: 1951 (?)

Total depth: 1,152 ft (?)

Casing: No record

o

i ’*"«
Remarks

e192 262
262265

381 498 .
"498-505

S521- 531
531-533
533-600
“600-605
. 605-632
632-643
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Appendix—WELL NO. DBW10 (continued) Total depth: 1,496 ft
Casing: 511.5 ft of 10-inch perforated casing on bottom

Description -

WELL NO. FW9-A

Location: 713.4 ft E. and 1,555.9 ft N. from SW cor. sec. 2,
T. 18, R.19 W. (541.7 ft NE of FW9)

Year drilled: 1947

Total depth: 193 ft

WELL NO. DBW7

Location: SWY%NW¥% sec. 3, T.2 S., R. 19 W.
Year drilled: 1950
Total depth: 1,070 ft
Casing: 138 ft perforated casing on bottom

o p»w o
Gravel and clay
Graveland conglom-
erate i
... Logse gravel. -

WELL NO. DBW13

Location: NW%SW% sec. 23, T. 1 S., R. 19 W.
Year drilled: 1951
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Introduction

In a paper on the .hydrology of the Bonneville Salt Flats,.
L.J. Turk (1973) noted indications of an abnormally hig-h geother-
mal gradient in several brackish-water wells, several deep brine
wells, and two warm springs in the Bonneville Salt Flats area '
(UGMS Wéter-Resources Bulletin, Tables 5 & 8a)s From Turk's
~ data, Whelan noted that both sets of wells are on essentially north-
soutﬁ lines and that water and brine temperatures are consistently

higher to the south. ~

1 Research Geologist, Utah Geological & Mineral Survey; and
Professor, Department of Geology and Geophysics, University of
Utah. '

2 Geologist, Utah Geological and Mineral Survey

Note: Maps and figures to accompany this report will be
published along with the text in Utah Geology, vol. 1, no. 1.
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In the Utah Geological and Mineral Survey's program of
developing and publishing data on_~pote'n_tia1 geothermal areas, it
was considered appropriate to expand on the data furnished by

Turk:

Descriptions of Warm Wells and Springs

Deep Brine Wells

Thirteen deep brine wells near the western edge of the
Bonneville Salt Flats playa range ifl depth from 1070 to 2069 feet.
The wells were drilled between 1939 and 1951 (Turk, 1973). These
wells are in a south-southeasterly line, about six miles long.
Teﬁperature data on seven wells indicate fhat»temperatures rise
from north to south along the line. For drillers' logs, the reader
is referred to Turk (1973)-

Hydrologic data on the deep brine aquifer are sketchy:. Turk
(1973, p. 5) reports specific capacities (Q/s, where Q=discharge,
and s=drawdown in feet) between 11.5 gpm/ft and 52.4 gpm/ft.
The brines contain 120, 000 to 130, 000 ppm total dissolved solids.

Brackish Water Wells

The data given in this section are abstracted from Turk
(1973, p. 2-5)

Several alluvial fans along the southeast flank of the Silver
Island Range are important aquifers which yield large volumes of
brackish water+ The fanglomerates consist of poorly-sorted angular

to rounded cobbles, pebbles, sand and_ silt that interfinger with



lacustrine sediments near the marginé of the salt flats.

Twenty-seven wells, mc;stly less than 100 feet deep, were
drilled for Bonneville Litd. in the 1940's and 1950's. The water
is used for the daily operatiori off:he 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 Appendix A.

Turk (1973, p+3) states that tests on two wells yielded trans-
missivities of 159, 000 gpd/ft and 412, 000 gpd/ft for the alluvial
fan aquifers; with storage coefficients ranging frorn‘- 00023 to - 00046.
The brackish-water wells were all flowing artesian wells when
first drilled, but most of them ar;e 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 éince 1966 (Turk, 1966).

The brackish water contains total dissolved solids of 6,800
to 8,200 mg/1 (Turk, 1973): An analysis of water from one brackish-
water well and also analyses of waters from two warm fault-line
springs are given in Turk (1973). Turk (1973) indicates that the
sources of the water are: (1) rainfall on the fans and runoff frorﬁ
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 fromtthe playa is indicated

by an increase of 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 iséuing from fault-line springs
on the southeast side of the Silver Island Range and in Pilot
Valley is warm. One such spring, Pilof Valley spring, is ?6017‘;
and another spring, Blue Lake Spring, is 84°F. Analytical data
on the spring waters are given in Turk (1973, p.5).

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
4215 feet above sea level, with a relief of only 1. 53 feet (Turk and
others, 1973). The salt crust occupies about 150 square miles
and is up to five feet thick in the center (Turk and others, 1973,
p+ 68).

Wendover Graben

Gravity data by Cook and others (1964) indicates that the salt
flats are underlain by a structure that they designate as the Wen-
dover Grabén, which trends 'parallel tc; 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 and ofhers, 1964, p. 731).
Beneath the salt crust, this graben is filled with lacustrine sedi-

ments that are underlain by fluvial sediments. At depths of about

1200 feet, the deep brine wells encountered "hard rock' or '"conglo-



merate'" (Turk, 1973, p. 51-55) Turk and others (1973, p.66)
indicate that these hard rocks may be volcanic breccia, corres-
ponding with the post-Early Pliocene and pre-late Pleistocene
volcanic rocks of the Silver Island Range as described by Schaeffer
and Anderson (1960, p» 143).

The log of the Shell Salduro Number One well, is located in
the northwest quarter of section 4, T« 2 S+, Rs 18 W. (Salt Lake
Base and Meridian) (well log is on record at Utah Oil & Gas
Conservation Division): The volcanics of this well are probably
equivalent to the volcani‘c breccia described by Turk and others
(1973): The fact that the hole bottomed in basic igneous rocks,
interpretéd as an intrusion, 'is of considerable interest, bec;ause
similar intrusions might act as a heat source for a geothermal
system.

Silver Island Range

The Silver Island Range forms the northwest border of the
Bonneville Salt Flatss This range trends northeast and is about
32 miles long‘A The southwest end of the range is six miles weét
of the Utah-Nevada border, due west of Wendovers The range
has a maximum relief of about-3000 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

~5-



volcanic strata. Fluvial and lacustriﬁe Quaternary depositslout—
crop along the flanks of the ra-nge-

The range is intrgded by five stocks of unknown age that range
in composition from quartz monzonite té granodiorite. In the
southern part of thé range, a light—'green to black diorite-porphyry
stock, which is about one-half 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 Number One well.

Dikes of andesite, aplite, lamprophyré, rhyodacite, rhyolite
porphyry, dacite and quartz latite porphyry are found in the Silver
Island Range. The dikes range in width from a few inches to 20
feet, and are as long as 600 feet.

Schaeffer (Schaeffer and Anderson, 1960, 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-
lat.e Pleistocene age to rhyolites and andesites which overlie Ter-
tiary sediments, and he designates them as the "late volcanics'.
Armstrong (1970, ps 210-211) states that the tridymite rhyolites
of Schaeffer's ""early' volcanics are 11.6 ¥ 0.4 million years old.

Alluvial fans on the eastern flank of the Silver Island Range
are the side of the brackish-water wells with abnormal temper-

ature gradients that are described above.



The Silver Island Range consists of several alternating syn-
clines and anticlines, cut by reverse and normal faults (Schaeffer
and Anderson, 1960, p. 133-139). Sché.effer and Anderson described
a border fault parallel to the southeastern margin of the range:
The last movement on this fault occurred after eérly Pliocene and
before late Pleistocene; the displacement on this fault is 1,100
to 5, 000 feets 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 Tertia.fy rhyolite-
dacite-quartz latite flowss Turk (1973, p. 4) considers the warm
spring to be a fault-line spr.ing\

Great Salt Lake Desert

Shuey (1974, personal communication) indicates that a gravity
high in T+2 S., R, 18. W.; Ts 3Ss, Re 18 We;and Ty 3 S., Re 17 W,
may represent a buried intrusions The gravity data of Cook and
others (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).



Possible rleservoir 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 éf the deep brine wells
may affect the empirical model used, and the calculated tempera-
‘tures may not be very accurate: ’I‘he reservoir temperatures cal-
culated from the brackish-water well (FW5) and the warm springs

are perhaps better indicators of actual reservoir temperatures.

L.and Ownership

All of the deep brine wells are on privgte land owned by
Bonneville, Ltd. Some of the brackish-wafer wells are on State
School section 2, T+ 1 N, R+« 19 W, (Salt L.ake Base and Meridian).

Bonneville Ltd; has rights to the brackish water and brines
of the wells-. Ir; Utah, under the Geothermal Energy and‘Associated
Resources Act (Section 73-1-20, Utah Code Annotated 11953), geo-
thermal rights are considered to be water rights. Because Bonne-
ville Ltd. has surface rights and also brine and water appropriations,
it would appear that the company controls the afea containing the -
possible geothermal system.

Surrounding areas are federally owned but are withdrawn

military lands of the Wendover Bombing and Gunnery Range:

Conclusions and Recommendations

The Bonneville Salt Flats just south of Wendover, Utah,

possibly contain a geothermal reservoirs All of the theoretical
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requirements fof the system could be presents There is a buried
intrusive which could be a heat source; water, in the form of brines,
appears to be present; the faulting of tﬁe Wendover Graben could
providé the required permeability; and buried volcanics, the cap
rock: ‘

Land in the area is privately owhed, or state-owned school
sections, or federally owned but withdrawn for military purposes.
Becausg the private land is owned by Bonneville, \Ltd- , Inc., and
the state school sections are under lease wi‘th brine rights to the
same company, the d;ecision to test the geothermal potential or not
will rest with that company.

Initial exploration should probably consist of temperature
gradient holes, particularlyl in the center and southern parts of
T 2S¢, Re 18 & 19 W., where the higﬁest-temperature deep
brine wells and the highest calculated reservoir temperatures
occur: Gradient wells along the eastern edge gf 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 waters, and warm
spring waters should be made for their silica contents, in order
to estimate the reservoir temperatures by the method of Fournier
and Rowe (1966). If initial results of the gradient holes and
silica analyses are favorable, mo.re elaborate geophysical studies

should be made, followed by test drilling.
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Areas of geothermal potential may be present in other

vélleys of Utah: Indicators may be:

(1)
(2)
(3)

(4)

Abnormal temperatures in water or oil wells.

Aeromagnetic data indicating buried intrusions.

Gravity data indicating faults bordering grabens, which
may supply fracture permeability.

Young intrusive or‘e};‘crusive rocks exposed in adjacent

mountain rangess
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