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. ABSTRACT .

Low-angle normal faults of Tertiary 4yge have
bean documented by detailed geoleyic mapping at
Loth the Roosevelt Hot Springs and Cove Tori-
Sulphurdale geathermal fields in Uiah. At Cove
Fort-Sulphurdale the ltow-zngle stryctures cap the
genthernal system and inhibit the rise of i[>§ froa
the thermal fluids as evidenced by the Teck of
alteration within Lthe zone of Tow-angle fsutting,
Lov-angle faulis in Lhe Roosovelt Rat Springs XGRA
hawve produced structures im the sputhern porlion
of the reservair which, whare intersected by Yalor
faults, provide significant permeability controls
on the geothermal sysiom.  low-anale normal faolts
are more commzn in this pertion of the Basin and
Range than indicated by existing maps, and their
presence  and importance should be evelusied in
exploration programs,

THTRUGACTLOH

The geathermal  fields of  Ulah ococupy A
diffuse north-trending belt along the eastern
asrgin of the Basin and Renge Province, Explora-
tion aclivities by the geobhermal dndestry have
concentrated  primarily  an the Ressevelt  Hot
Springs and Cove Fort.Sulvhurdate KGRAs (Fig. 1}.
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Figure 1. Trdex Map of Utah Dlustrating the
Locaticns of the Juve Fort-Sulphur-
dzle and Rooscvell Hol Springs KGRAL

NDur studies {Niclson and olhers, 1478; Moare
ard Samberg, 1979} indicate that Tow-angle rormal
faults can be wvery impartant in bhoth Incalizing
geathermal reservoirs and masking the alteration
and thermal gradients associated with geothermal
cystems, These low-angle fauTts are similar to
the denodatiaon faulls that have been identified in
the  hinterland of the Sevier Srogemic  Belt
(Armstrong, 1972).  Berause of the shallew dips
assotiated with denudation faults, they are often
difficutt to recognize an azerfal photographs and
an the ground. Our mapping suygests that these
faults may be present t9 a yreater extent within
the HRasin and Range provingce than was previously
thought .

REGIONAL GEOEGOIC SRTTIRG

The Koasevelt Mot Springs and Cove Fort-
suiphurdale geothermal fields 1ie on the eastern
margin of the Basin and Range Pravince in south-
central Utah, This portion of the Basin and Range
exhibits widespread  Cenorgic intrusive and
valeanic activity which forms part of a broad,
gasli-trending belt extending from Pioche, Heveda
tp Marysvale, Utah (Caflaghan, 1373), CQuaternary
voleenic activity [Lipaen and othars, 1978; Condie
and Barskey, 1972), centered on the castern end of
the belt, is spatiatly related to the areas of
geolhermal  activily. This wvolcanism  produced
rhyolite demes in thoe Minsral Range adjacent to
the Roosevelt Hot Springs gooithermat field and
Lbasalt {Tows in the Cove Forl darea.

Basin and Ranye faulting bkegan during the
mid-Tertiary {Steven and others, 197)) and con-
tinged throoghool Lhe Cenogoic in Lhe Roosevelt
Huot Sprimgs asd Cove Fort-Sulphurdale areas, The
dominant Basin and Range Faulis fnclude high-angle
norbh-trending  fzutts Lhet control much of  the
prasent  topography, Low-anyle  faulis  deveToped
during the early stages of Hasin and Range fautt-
ing as a result of gravitational instabiTity and
ropresent  displacement  of  allochthonoes blocks
toward adjacent basins. their Tistric form and
normat offsct are documented in Nielson and others
{1978) and in Moore and Szberg {1979). Holocene
activity 15 representsd by nomerous  nartherly
trending fault scarps in the Quaternary alluvial
fans. ’
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GROLOGY OF THE COVE FORT-SULPHURDALE GEOTE! #MAL
SYSTLM

The generalized geolony in the Cove Fort-
Sulphurdale KGRA is iTlustrated in Figure 2. The
northern portion of (he geothermal darea consists
primarily of Ffeleorole to Yale Mesoroic sodimen-
tary rocks and mid-Teriiary dacitic lava flows.
To the soopth, n the porthern lushar Mowntains,
these rocks are covered by mtd-Tertiary ash-flow
tuffs and fetrucded by tatite and guartz- wangsnite
stocks and dikes. The wolcanic rocks thicken
sputhivdard and eastward toward the interiar of the
tarysvale voleanic field,

In  ithe Cove TFart-Sulphurdale  goothermat
figld, the low-angle Faults treacate  Miacene
rhyelitic ash-flow tuffs that are overlain by
fsolated  rewmnants  of  basalt {loaws  and coarse
clastic sedimentary rocks, We Dbelisve these
younger  units  corretate  with  the  widespread
mid-Miorene Sevier Bivor bormation which ranges in
age from 7-14 my {Steven and others, 1977).

The geotherimal reservoir is loceted primarily
within frazctured Paleozofc carbanate rocks. In
the central portion of the KGRA, low-angte faults
and overlying impermesbie voleanic rocks are  an
effective caprock o the upward flow of hydro-
thermal flwids. #igure 2 illustrates the yeometry
of the Yow-angle faults in the southern portior of
the geothermal #ield. Conveciive flow of hydro-
thermal  #luids beneath the lew-angle faults is
probably conirolled by steeply dipping faults and
fraciures, 1In the upper 1500 meters of the yeo-
tharmal systom, the rapid temperabure decrease may
reflect heat Foss by conduction and by wmixing with
cold  meteorie water, Thiy irterpretation iz
supparted by  the presonce of  cold springs
preurring throughout the northeen portion of the
Tushar Mountains.,

Hear the northern gnd <outhern margines of Lhe
Tow-angte faulits, Teakage {ronm the geobhermal
system results in the deposition of nalive sulfur
and produces intense dacid Yeaching of the alluvium
and  underlying  bodeock  (Fige 23, The acid
leaching resultirg from the dovwnyard migration of
sutphurie acid {Schoen apd others, 1974} has Teft
poreus, stliceaus  residucs thal retain pany
nriginal  sedimentary  structures  of  the parent
rock.

The fove Fort-Suphurdale area $1%ustrates a
situation where Tow-angle faulting has capped a
gesthersal  system -with a  thick  sequonce of
atlochthonoas  volcanic  and  sedimentary  rocks.
Serface alteraiion preduced by Hs§ seeps is found
buth Lo the north and south of the rone of tow-
angle Taulting but ot within that zone. In
addition, temperalure gradieat MEASUFENERLS
indigate that the allachthencus rocks have served
a5 a4 thermal cap on the  system  separating a
convective thermal regime beneath the fauit fram a
o of conductive heat transport and  probabte
frash water influx above the principal fault zone,
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. EXPLANATION
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Figure 2. Geolugy of the Cove Fort-Sulphurdale

Geathermal Area,



Clearly, exploration in this enviromment vtilizing
siiallow temperature measurements is fraught with
uncertainty i{ structurvs have not been documented
by fieid mapping,

GEDLDGY OF ROGSEVELY HOT SPRINGS GEOTHERMAL SYSTEM

The geothermal  system  at Roosevelt  Hot
Springs KGRA is controlled by structures cutting
plutenic and metamorphic rocks of Tertiary and
Precambrian age {Fig. 3). A major low-angle
normal fault, mapped atong the western margin of
the Mineral Meuntains {Nielson and other, 1978
1979}, is characterized by intense mylonitization
of the crystatliine country rock. 0Offset has been
determined to be approximately 600 meters in &
westerly directton, The hanging wal) of this
fautt is fintensely brecciated where friction
between large blocks has produced steeply dipping
mylonite zones. 8oth the steep- and shallow-
dipping mylonite zones have been  altersd and
silicified to prodece an fmpermeable but britile
rock. Strong joiating with increased permeability
iz often found adjacent to the mylonite rones,
Permeability in the upper levels of the geothermal
field occurs from the intersection of the mylonite
zones formed dyring denudation faulting with the
sieeply dipping normal faults similar to the Dpal
Mound Fault.

Geothermal fluids are conveyed from depth
along the Opal Mound Fault and parallel
structures. These fluids enter shailow reser-
yoirs, in the area of 72-16 amd 25-15, which
resutt from the increased structural permeability
in the hanging wall of the depudation fauwlt,
Also, within this environmeat 1t is possible that
qeothermal fluids may be channeled laterally along
denudation fauits and subsidiary structures such
that surface and near-surface manifestations of
geothermal activity are laterally displaced from
deeper reservoirs.

SUMMARY

Detatled geologic mapping in fhe Roosevelt
Hot Springs and Cove Ffort-Sulphurdale KGRAs has
shown  that low-angle faults contribute to the
structural controls of  some  reservoirs  while
masking any mear-surface manifestations of other
gqeothermal sysiems. If structures of this type
are present in the area of geothermal exploration,
an understanding of their geometries i3 necessary
far effective exploration,
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figure 3. Geology of the Roosevelt Hot Springs
Geothermal Area.
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