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Contact — Approximately located

Fault — Dashed where approximately located; dotted where concealed; ball and bar on
downthrown side

Strike and dip of beds

Corral Spring in the central part of the quadrangle. Locally, silicified and pyritized
rhyolite crops out immediately to the west of the quadrangle boundary in sec. 18, T. 22
S R 44E.

Other extensive areas of blocky-weathering indurated middle Miocene arkosic
sandstones occur at Oxbow Basin and at Haystack Rock. Eroded blocks of chalcedonic
quartz mantle underlying unit Thb to the east of both the Oxbow Basin and Haystack
Rock areas. A large area of argillically altered basalt in the SW¥4 sec. 20, T. 21 S, R. 45

was determined by the roasting.

Trace-element analysis:

1. Gold — Bondar-Clegg, Ltd., of North Vancouver, British Columbia, performed the
analyses for gold. The method employed was fire assay preconcentration of the gold in a
20-g sample (gold was collected in added silver), acid dissolution of the resulting bead,
and a directly coupled plasma (DCP) emission spectrometer finish. The detection limit
was 1 ppb.
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Geology and Mineral Resources Map of the
Grassy Mountain Quadrangle, Malheur County, Oregon
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/?..30 s L‘ ’&‘ S % 2 MINERAL RESOURCES an impermeable barrier to hydrothermal ﬂuid§, and the Haystack Rock and Oxbow Basin REFERENCES
7 / . { 5| 8 T8 sandstones may be areas where fluids have migrated laterally along permeable horizons.
2. \ 2434 V)% : C| o &5 The major mineral resource identified in the quadrangle is gold. Known gold The main area of alteration at Sagebrush Gulch occurs in the Double Mountain Baldwin, E.M., 1959, Geology of Oregon: Eugene, Oreg., University of Oregon Cooperative Book Store,
ss3000m N, N \ s 7 o 4843 &’ 28 mineralization is hosted in sandstones and conglomerates of units Tas, Tgs, and Tig. The quadrangle to the north (Ramp and Ferns, 1989). Mineralization in the Grassy Mountain 136 p.
A 5 :,' g\ . b\ £82 18 occurrences are the hot-springs types of epithermal systems that are characterized by quadrangle is confined to north- and northwest-trending fracture zones cemented by Brown, D.E,, and Petros, J.R., 1985, Geochemistry, geochronology, and magnetostratigraphy of a
e Yy AN f Qal ® c resistant caps of red and yellow weathering, densely indurated sandstone and con- chalcedony. measured section of the Owyhee Basalt, Malheur County, Oregon: Oregon Geology, v. 47, no.
: J < d f S g glomerate. The capping sandstones and conglomerates are flooded by silica and form Several geochemical samples (Table 2, Plate 2) indicate anomalous concentrations of 2, p. 15-20.
/ ( ‘39 L g Ti 5 resistant outcrops that weather to large blocky talus. Cryptocrystalline siliceous sinter gold (>25 ppb) at the surface at Grassy Mountain (159 ppb), Shell Rock Butte (40 ppb), Bryan, K., 1929, Geology of reservoir and dam sites, with a report on the Owyhee Irrigation Project,
TisbH 7 ; - (3 ¢ N T '9 ® deposits, some of which contain silicified plant fragments, occur as float boulders and Oxbow Basin (38 ppb). The Shell Rock Butte system, which is hosted in the younger Oregon: U.S. Geological Survey Water-Supply Paper 597-A, 72 p.
= oA A - L O ; 53 peripheral to the main outcrop areas of silicified sandstone. sediments of units Tic and Tig, contains high levels of both arsenic and molybdenum (up Corcoran, R.E., Doak, R.A,, Porter, P.W., Pritchett, F.I, and Privasky, N.C., 1962, Geology of the
= / el 4 ) o) Tic gé ’ Two distinct periods of hot-spring activity are indicated. The older systems, e.g., Grassy to 376 ppm As and 290 ppm Mo). Mitchell Butte quadrangle, Oregon: Qregon Department of Geology and Mineral Industries
c N ; AR . . N © Tdt Tdmy Tdsv 8%F Mountain, are hosted by the middle Miocene arkosic sandstones of units Tas and Tgs. Other potential mineral resources in the quadrangle include feldspathic sands, ben- Geological Map Series GMS-2, seale 1:125,000. ' o
| ) — By '\ Iy T O = }:’ rs = Younger systems, such as at Shell Rock Butte, are hosted by upper Miocene-Pliocene tonite clay, and diatomaceous earth. Units Tas and Tgs include large amounts of Cummings, M.L., and Growney, L.P., 1988, Basalt hydrovolcanic deposits in the Dry Creek arm area
. o L., 7 1.2 ¢ p— pd Tis ® g tuffaceous siltstones and sandstones of units Tic and Tig. Buried sinter deposits at Grassy feldspathic quartz sandstone (Geitgey, in preparation). Thin zones of white bentonitic gf(')the O;;’ghee%e;;”o"' Malheur County, Oregon: Stratigraphic relations: Oregon Geology, v.
[~ L P ) = e g L(U) g 8l112 Mountain and Shell Rock Butte indicate venting of hot-spring fluids during deposition of clays underlie the capping basalt of unit Tgb in several areas along the south and western ) 110: 18, P f0-82 ) ) )
l [ I e N O rEe > Tgb Tgs the sediments at both prospects. Active venting of hot-springs fluids at Grassy Mountain slopes of Grassy Mountain. The extent and thickness of the clays are obscured by Ekren, E.B,, Melntyre, D.H., Bennett, EI’{‘ a“dBMaWé“éR'FR’ 198(12' Ceg(;zow(sitraggraphy Of""lesr'emf
i 2] / 3505 bd & 4847 c ° ) g apparently ceased prior to eruption of the capping flows of unit Tgb. While calcite-filled landslides along the basalt contact. Other bentonite clays occur below and interbedded Owyhee County, Idaho, in Bonnichsen, B., and Breckenridge, R.M., eds., Cenozoic geology o
42 | ¥ Y Tis N < o | = Tbi S R L . . X X L e . . K Idaho: Idaho Bureau of Mines and Geology Bulletin 26, p. 215-235.
—| €13 Tkt 2 vugs and voids may indicate passage of low-temperature fluids through the basalt, the with the flows of unit-'Trsb. Clay zones in unit Tis reach as much as 12 ft in thickness in ) )
x| 3|E Tob Tas 2 unaltered olivine phenocrysts argue against significant post-basalt hydrothermal activity. the area south of Government Corral Spring. Gray and others (1989) present analyses of Ferns, I(\;[.L};t19%8,eG()er(l).l()Og}; a:%?';iiﬁeftsg}lg;slomag:g R}ﬁigglﬁ?uigi: gs:l‘i”?gflli&yasl:fig;
lr‘_J % o The younger systems, such as at Shell Rock Butte, cut through the basalts of unit Trsb. low-grit, high-swelling clays from a 10-ft-thick section in unit Trs near Lowe Reservoir. Gll)\;llsgé srcagle 1',2; Ogoon P gy 5! P
; 16.6 Small travertine deposits with late-stage calcite veining locally cap the silicified con- Bedded deposits of diatomaceous earth occur in the upper part of unit Tis. The main P ML 195;9 Ge.l ’ 'd ineral f the Adri dranle. Malheur Count
25 glomerates at Shell Rock Butte, which cap an underlying, partially exhumed zone of area of diatomite lies in secs. 17 and 20, T. 21 S., R. 44 E. Although light in weight, the erns, O}eéon a::i’ Casy%iy:::i On»lvl;}iiCr;sgltli?seslgig-omezon I;;izgtl:e:::fg(féolozy :ﬁg M?KZrZi
Tbo ED massive and bedded chalcedonic sinter along the southeast flank of the butte. diatomite is yellow white in color, apparently due to a high volcanic ash component. Industries Geological Map Series GMS-56, scale 1:24,000.
> £ The younger systems are characterized by silicified chert-pebble conglomerates char- :
= o . e . . 1989b, Geology and mineral resources map of the Owyhee Dam quadrangle, Malheur County,
> acteristic of unit Tig. Sparse geochemical data suggest that the younger systems contain GEOCHEMISTRY Oregon: Oregon Department of Geology and Mineral Industries Geological Map Series GMS-55,
Tdr relatively higher abundances of arsenic and molybdenum than the older arkosic d 1 le 1:24.000
Tos S sandstone-hosted systems (Table 2, Plate 2). Both contain relatively minor (<1 ppm) (see Tables 1 an 2’ Plate 2) seate eSO
T g 237 y g : y pp . Fiebelkorn, R.B., Walker, G.W., MacLeod, N.S., McKee, E.H., and Smith, J.G., 1982, Index to K-Ar age
5 5 amounts of gold at the surface. Sample preparation . . L determinations for the State of Oregon: U.S. Geological Survey Open-File Report 82-596, 40 p.
Qe x The most intense silicification occurs at the Grassy Mountain prospect near Schweitzer Samples for whole-rock analysis (WRA) (Table 1) were crushed to minus Y4-in. in a ] . i
[ ] < . X . X . . . . . Geldsetzer, H., 1966, Cenozoic stratigraphy and structure of the Owyhee Reservoir, Sucker Creek
ks) Reservoir, where, starting in 1987, Atlas Gold Corporation has been conducting an steel-jawed Braun crusher and split in a Jones-type splitter in the Oregon Department of oo . A f , :
= . " . . > . . . gion, east-central Oregon: Seattle, Wash., University of Washington master’s thesis, 93 p.
(@] extensive evaluation program. A drilling program that began in June 1988 has outlined Geology and Mineral Industries (DOGAMI) laboratory. A split of about 100 g of each Geiteey. RP. i tion. Silica in Oregon: Oregon Department of Geology and Mineral Industries
"Dates from Palmer (1983) a significant gold resource on the property. A March 1989 press release by Atlas reports sample was ground to minus 200 mesh in agate grinding media by X-ray Assay ! gey,Spéc{élnr;)g;Z?aer fon, Siica n Lregon: Lreg partm &y mer usn
1.19 million ounces of gold reserves at an average grade of 0.06 oz/short ton of gold. Laboratories (XRAL) of Don Mills, Ontario. Gray. J.J.. Gei RP. and Baxter. G.L. 1989, Bentonite in O o al d
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of alteration have so far been identified. The known ore reserves underlie a low knob south indicated above. Each sample was ground to minus 200 mesh in chrome-steel grinding 28 p. P UTeR gy P p ’
of Schweitzer Reservoir, where densely silicified sandstones that weather to large red media in an Angstrom disc mill in the DOGAMI laboratory. Each minus-200-mesh split . . . L . . .
X . NI e . . . . . . Hart, W.K., 1981, Chemical, geochronologic and isotopic significances of low-K, high-alumina olivine
blocks cap the main area of mineralization. A silicified breccia zone with fragments of was split again to produce two subsamples: one for gold and one for the other trace tholeiite in the northwestern Great Basin, U.S.A.: Cleveland, Ohio, Gase Western Reserve
ls)l}?ck chalcedonilc siltstone south of the knob is {epo;terzlsilglth; dFj)slcove?l oSutcrop ((};ichard ?jlimeqts tiObe iete:rmined. University doctoral dissertation, 410 p.
erry, personal communication, 1989) (sample 12, Table 2, Plate 2). Scattered recog- emical analysis Hart, W.K., Aronson,J L.,and Mertzman, S.A., 1984, Areal distribution and age of low-K, high-alumina
S BOLS nizable sinter blocks (banded white chalcedonic quartz with plant frggments) are found Whole-rock analysis: X—ra}'r fluorescence (XRF) analyses were performed by XRAL. " olivine tholeiite l};agmatism in the northwestern Great Basin: Geolgg'ica] Sog;:tygofAmerica
MAP SYM about a mile southwest of Schweitzer Reservoir in the Sourdough Spring quadrangle and XRAL used a fused button for its analyses (1.3 g of sample roasted at 950 °C for one hour, Bulletin, v. 95, no. 2, p. 186-195.
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mf Location of whole-rock sample analyzed in Table 1, Plate 2 E., is riddled by green to white chalcedonic quartz and cloudy brown calcite veins and 2. Other trace elements — Geochemical Services, Inc. (GSI), of Torrance, California, Kittleman, L.R., Green, A.R., Haddock, G.H., Hagood, A.R., Johnson, A.M., McMurray, J.M., Russell,
veinlets. This zone extends eastward along the bed of an intermittent stream into the performed the analyses for 15 other trace elements. The method employed a proprietary R.G., and Weeden, D.A., 1967, Geologic map of the Owyhee region, Malheur County, Oregon:
A 19 Location of mineralized sample analyzed in Table 2, Plate 2 Owyhee Dam quadrangle. Late-stage calcite veining also is evident at Oxbow Basin, where acid dissolution/organic extraction of a 5-g sample. The finish was by induction coupled Eugene, Oreg., University of Oregon Museum of Natural History Bulletin 8, scale 1:125,000.
a 6-ft-wide, east-west-trending calcite vein cuts indurated sandstones. plasma (ICP) emission spectrometry. GSI considers the digestion to provide total metal Kittleman, L.R., Green, A.R., Hagood, A.R., Johnson, AM., McMurray, J.M., Russell, R.G., and
F3 Fossil locality Unaltered tuffs of unit Tkt cap the altered arkoses at Oxbow Basin and Haystack Rock. contents except for gallium and thallium. Weeden, D.A., 1965, Cenozoicstratigraphy of the Owyhee region, southeastern Oregon: Eugene,
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Spring— P K| “Tab : and Breckenridge, R.M., eds., Cenozoic geology of Idaho: Idaho Bureau of Mines and Geology
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EXPLANATION
Alluvium (Pleistocene and Holocene) — Unconsolidated and generally poorly sorted deposits Lithic tuffbreccia (upper Miocene) — Mafic clast lithic tuff, airfall tuffs, and overlying reworked Arkosic and tuffaceous sandstone, siltstone, and conglomerate (middle Miocene) —
Qal of gravel, sand, and silt accumulated along modern streams and flood plains Tdt tuffaceous silt and sandstones. Breccia clasts include yellow inflated pumice and basaltic scoria. Tas Mainly white to tan arkose sandstones with minor amounts of granite-clast conglomerate. Includes
Distinguished from unit Tkt by absence of banded rhyolite clasts and biotite and hornblende 20-ft-thick massive beds of coarse, matrix-supported, granite-clast conglomerate near the exposed
| ¥y Landslide deposits (Pleistocene and Holocene) — Landslide and slump deposits of uncon- phenocrysts that are present in unit Tkt. Age based on Hemphillian mammalian fossils found near base of the unit along the Owyhee River in the Owyhee Dam quadrangle (Ferns, 1989b). Generally
ClGrossy Min Il ¢ Qls solidated and unstratified soil and angular rock fragments formed as the result of bedrock failure. Poison Springs in the Sourdough Spring quadrangle to the west (Kittleman and others, 1965) and becomes finer grained upward into medium- to coarse-grained biotite-bearing arkosic sandstone.
1 { Rgservorg_ |3 Includes large slump and debris flows composed of blocks of capping basalt (unit Tgb) on the flanks camel bones from fossil locality F1 (SWl4 sec. 29, T. 21 S., R. 44 E.) along the west boundary of the Locally includes thin tuffaceous siltstone and bentonitic clay interbeds. Low buttes in the Oxbow
\ 33 of Grassy Mountain quadrangle, west of Lowe Reservoir, that were identified by D.E. Savage (written communication, Basin and Haystack Rock areas that generally weather to shades of red are made up of sandstones
o 2 1988). Unit Trt is about 80 ft thick where exposed in the western part of the quadrangle. It that have been silicified by introduction of hydrothermal fluids. Unit Tas exposed on the west side
N W = Colluvial and alluvial fan deposits (Pliocene?, Pleistocene, and Holocene) — Mainly unconformably overlies unit Tis and is conformably overlain by unit Trsb. Correlative with the of the Owyhee River was originally named the Pinnacle Point Beds by Baldwin (1959) and the Deer
. E t; QTfe alluvial fan and slope deposits consisting of unconsolidated coarse gravels and silts. Colluvial pyroclastic interbed of the Grassy Mountain Formation as mapped by Storm (1975) Butte Formation by Corcoran and others (1962) and Kittleman (1962). The unit fills a depression
- 2 deposits include scree and talus along slopes of ridges and scattered accumulations of wind-blown inthe underlying Owyhee Basalt (unit Tbo) and is locally interbedded with flows of unit Tbb. Middle
e = e silt and sand on tops of benches and ridges and in broad valleys Chert-pebble conglomerate and interbedded diatomaceous siltstone (upper Miocene) — Miocene age is based on mammalian fossils of Barstovian age recovered from presumably equivalent
o Mendiola A7 ) ) Tis Mainly tuffaceous and arl.{osic sandston.e and siltstoqe with interbedded conglomera@e. Unit Tis rocks tothe east at Tunnel Point (Corcoran and others, 1962) in the Owyhee Dam quadrangle (Ferns,
| A" .%';.m&.r:g&“'”““ s Tuffaceous conglomerates and sandstones (upper Miocene? and Pliocene) — Mainly locally becomes finer grained upward into pale, white and yellow claystones qnd mtgrbedded 1989b)
Y ’ Fas/ Tig tuffaceous sandstone and siltstone with interbedded lenses of black chert-pebble conglomerate. diatomaceous siltstones. Presumed base of unit Tis_near Grassy Mountain Resgrvmr_contams black
Y i Includes light-colored, fine-grained, tuffaceous fluviatile and deltaic sandstone, conglomerate, chert-pebble and granite-clast conglomerate. Erosional contact with underlying unit Tgs marked Basalt and basaltic andesite? flows (middle? Miocene) — Mainly gray to black, generally
siltstone, and mudstone. Conglomerate lenses range from a halfinch to 4 ft in thickness. Maximum by rounded boulders of olivine basalt unit (unit Tgb). Uppermost exposures on Sagebrush Gulch Tbb holocrystalline, aphyric and plagioclase-phyric basalt flows that fill paleocanyons eroded onto the
' thickness in quadrangle is about 250 ft. Correlative with Pliocene sandstone and chert-pebble are altered yellowish-orange arkosic sandstones containing abundant gastropods. Late Miocene age underlying basalt of unit Tho. Commonly gray in color on fresh surfaces due to abundant
\ \ North conglomerate exposed in the Adrian quadrangle (Ferns, 1989a) to the east, which are considered by based on Clarendonian mammalian fossils at Poison Springs (Kittleman and others, 1965) and groundmass feldspars. Textures range from pilotaxitic to ophitic. Characterized by plagioclase
N\ Gragsy Min Reg | Kimmel (1982) and Smith and others (1982) to be equivalent to the Glenns Ferry Formation of Malde Hemphlllxgn fossils from_Sagebrush Gulch'm. the Double Moupta}n quadrangle to the north (D.E. 'phe'nocr"y.sts Ies§ t_han 3 mm in length and microphenocrysts of clinopyroxene, orthopyroxene, and
A / N | and Powers (1962). Includes the upper part of the Chalk Butte Formation as defined by Corcoran Savage, written communication, 1988). Unit is about 400 ft thick in the quadrangle iddingsitized olivine. Samples from presumably correlative capping flows in the Owyhee Ridge
% i and others (1962) and the Mitchell Butte Member of the Deer Butte Formation as defined by quadrangle (Ferns, 1988), Owyhee Dam quadrangle (Ferns, 1989b), and near Dry Creek to the south
|5 Kittleman and others (1965). Areas of hydrothermal alteration in unit Tig are marked by resistant Basalt and basaltic-andesite flows (upper Miocene) — Black olivine basalt flows underlying (Hart, 1981) are calc-alkaline basalts similar in composition to basal Owyhee Basalt (unit Tbho)
la outcrops of yellowish sandstone and conglomerate in which silica and/or carbonate cement has been Tdmv the chert-pebble conglomerates south of fossil locality F1. May be part of the mafic volcanic sequence flows analyzed by Brown and Petros (1985). Equivalent to the Blackjack Basalt of Bryan (1929) and
E introduced. Unit Tig includes silicified siltstones, sinter, and small capping sparry calcite travertine predating the rhyolite dome complexes in the Double Mountain quadrangle to the north (Ramp and Geldsetzer (19686), the Deer Butte basalts and uppermost flows of the Owyhee Basalt as mapped by
| deposits indicative of hot-springs activity at Shell Rock Butte. Some of these areas, e.g., Shell Rock Ferns, 1989) that includes Snake River-type olivine tholeiites similar in chemistry to flows of Corcoran and others (1962) and Kittleman and others (1965), and the 12-flow sequence of Cummings
= Butte, were previously considered to be erosional remnants of the older, more resistant Deer Butte overlying unit Trsb and Growney (1988). Locally contains basal arkosic channel-fill conglomerate. Total thickness in
é Formation (Corcoran and others, 1962; Storm, 1975) quadrangle is about 200 ft. Radiometric K-Ar ages summarized by Fiebelkorn and others (1982) for
' Silicie voleanic and volcaniclastic rocks (upper Miocene) — Mainly glassy, aphyric platy equivalent flows in the Owyhee Dam quadrangle (Ferns, 1989b) range from 13.840.3 to 16.1+0.9
Tuffaceous siltstones, sandstones, and limestone (upper Miocene and Pliocene?) —Mainly Tdsv andesite and dacite flows ranging from dark gray to shades of pink or red in color. Includes m.y. Hart and Carlson (1983) report an 8.67+0.42 m.y. age from a flow in the SEVy sec. 23, T. 22 S,
Tic lacustrine deposits of poorly consolidated, light-gray and light-yellow, fine-grained, tuffaceous interbedded accumulations of lithic tuffs and monolithologic breccias composed of aphyric glassy R. 44 E., in Oxbow Basin. This may be either an alteration age or a sample from a younger
sandstone, siltstone, limestone, and mudstone. Includes thin beds of diatomaceous siltstone, tuff, dacite clasts in a green tuffaceous matrix. Flows are hyalopilitic and contain phenocrysts of intracanyon flow related to unit Trsb. Unit Tbb is distinguished from underlying flows of unit Tho
and tuffaceous sandstone. Includes a distinctive 4- to 5-ft-thick bed of massive white limestone with plagioclase, hypersthene, and clinopyroxene. Unit is about 300 ft thick on Sagebrush Gulch, where by generally fresher appearances on weathered surfaces; thinner weathering rinds; groundmasses
apparent algal structures and abundant gastropod debris exposed west of Shell Rock Butte. Unit two thick platy vitric flows are separated by a 100-ft-thick section of tuff breccias. Uppermost flow that are more commonly holocrystalline; abundance of olivine (up to 5 percent) and orthopyroxene
in quadrangle is about 100 ft thick and is correlative with the lower part of the Chalk Butte exposed on Sagebrush Gulch is chemically a dacite (Ramp and Ferns, 1989), with an SiO2 content as phenocryst phases; and the presence of narrow, discontinuous lenses of intervening arkosic
Formation of Corcoran and others (1962). Based on stratigraphic position beneath the sandstone of 67 percent conglomerates
and chert-pebble conglomerate of unit Tig, unit Tic is believed to be equivalent to late Miocene lake
sediments exposed west of Adrian (Smith and others, 1982) that are considered correlative with the Olivine basalt flows (upper Miocene) — Flow-on-flow sequence of olivine basalts capping the Owyhee Basalt (lower to middle Miocene) — Includes basalt, basaltic andesite, and andesite
Chalk Hills Formation of Malde and Powers (1962) Tgb summit of Grassy Mountain; includes somewhat younger intracanyon flows forming benches on the Tbo flows and interbedded deposits of agglutinate and nonwelded and welded scoria and lithic tuff
south side of Grassy Mountain. Locally includes overlying stream gravels containing chert pebbles characteristically stained red. Near the top of the section includes a 100-ft-thick andesitic lithic tuff
Basalts at Rock Spring (upper Miocene) — “Snake River-type” olivine basalt flows and and large rounded basalt clasts. Flow east of Schweitzer Reservoir contains mafic xenoliths up to 3 that contains blocks of scoriaceous andesite in a white tuff matrix. Previously mapped as Owyhee
Trsb interbedded deposits of tuffaceous siltstone and sandstone herein named for exposures along Rock in. in length. Cummings (personal communication, 1989) reports felsic xenoliths in the irregularly Basalt, but includes many andesitic flows (sample E, Table 1, Plate 2) as well as calc-alkaline basalt
Spring Canyon in the Mitchell Butte quadrangle to the east. Stratigraphically, unit Trsb is made shaped flow exposed on the far west end of Grassy Mountain. Flows are gray and holocrystalline flows (Brown and Petros, 1985). Andesites are hyalopilitie in texture and contain plagioclase and
up of approximately equal amounts of flows and interflow sedimentary rock. Flows are thin, and are characterized by large olivine phenocrysts with ophitic clinopyroxene in a diktytaxitic rare clinopyroxene phenocrysts. Previously considered as middle to late Miocene in age based, in
dark-black to bluish- and greenish-black, holocrystalline amygdaloidal olivine basalts. Basal flow groundmass in which voids are filled by calcite. Major-element geochemistry indicates these are part, on radiometric dates from overlying unit Tbb. Age is presumably early Miocene based on a
in the Government Corral Springs area contains large olivine phenocrysts. Most flows contain both high-alumina or transitional basalts according to the terminology of Hart (1981), with relatively 25-m.y. K-Ar age from the base of the unit (Fiebelkorn and others, 1982). A younger age is suggested
olivine and plagioclase phenocrysts. Includes “water-affected basalts” characterized by a tendency high Al203 (>15 percent) and low TiOz (<1.5 percent) and K20 (<0.5 percent) contents as compared by Hart (written communication, 1989), who suggests that a maximum age of 16-17 m.y. may be
to weather to zones of granular soil composed of basalt fragments. Individual flows are commonly to unit Trsb flows. Unit Tgb is presumably equivalent to the high-alumina basalt, which has an more appropriate. Total thickness is about 1,000 ft
underlain by 1- to 2-ft-thick zones of reddish tuff (baked zones?). Chemically distinguished by high age of 10.4 m.y. (Hart, 1981). Maximum thickness is about 200 ft, with individual flows reaching
TiO2 (>2.00 percent) and relatively high K20 (>0.60 percent) abundances (Table 1, Plate 2). Unit up to 40 ft in thickness. Part of the Grassy Mountain Basalt of Bryan (1929) Plagioclase rhyolite (lower Miocene) — Flow-foliated, red, glassy, and generally aphyric
Trsb is the upper part of the Grassy Mountain Basalt of Bryan (1929) and is mapped separately Tdr rhyolite best exposed along the abutments of the Owyhee Dam. Includes capping vitrophyre breccias.
from capping high-alumina olivine basalt flows on Grassy Mountain (unit Tgb) on the basis of Arkose sandstones and channel-fill granite-clast conglomerates (middle and upper? Rare phenocrysts include embayed plagioclase crystals from 0.25 to 4 mm in length. Chemically a
generally dissimilar phenocryst assemblages and relative abundances of TiO2 and K20. Unit Trsb Tgs Miocene) — Mainly white to tan arkose sandstones. Includes channel-fill conglomerates, with calc-alkaline rhyolite. Brown and Petros (1985) report a 22.8+2.6-m.y. K-Ar age for this unit.
also contains numerous sedimentary interbeds, while unit Tgb consists mainly of flow-on-flow abundant granite and rhyolite clasts in the upper part of the unit. Uppermost conglomerates locally According to Corcoran and others (1962) and Kittleman and others (1967), the distal end of the
basalts. Individual unit Trsb flows range from 2 to 20 ft in thickness. Basalt with sedimentary contain rounded obsidian clasts and rare black chert clasts. Unit Tgs generally becomes finer rhyolite overlies sedimentary rocks to the west and south that correlate with the Sucker Creek
interbeds reaches a maximuim thickness of about 400 ft east of Shell Rock Butte. A K-Ar age of 7.4 grained upward and includes white bentonitic clays near the top of the section which, where overlain Formation
m.y. is reported for a flow near Sagebrush Guilch (Fiebelkorn and others, 1982). Unit Trsb and by unit Tgb, often generate large landslide masses. Hot-spring activity contemporaneous with
interbedded sedimentary unit Trs were deposited, in part, on an older erosional surface composed deposition of the arkoses is indicated by float boulders of sinter containing silicified reeds near the Mafic tuffs and tuff breccias (hydrovolcanic deposits?) (lower? Miocene) — Mainly brown
4 B of underlying units and may represent the initial period of downcutting associated with development Grassy Mountain gold prospect. Previously mapped as the upper part of the Kern Basin Formation Tos to light orange-brown, coarse- to medium-grained palagonitic breccias that contain plagioclase-
) NN of the western Snake River Plain of Corcoran and others (1962) and the lower part of the Grassy Mountain Formation of Kittleman phyric and aphanitic mafic volcanic clasts up to 0.6 m in diameter. Underlies unit Tho and overlies,
_ RFoiT = i and others (1965, 1967). Unit Tgs is about 300 ft thick in part, unit Tdr. Uppermost beds include a 3-ft-thick white rhyolitic lithic tuff that overlies unit
Gré&xsy Mtn - & Tuffaceous siltstone and sandstone (upper Miocene) — Sandstone and tuffaceous siltstone Tdr. Contacts between the underlying mafic tuffs and tuff breccias are not exposed. Early Miocene
NSphtrg— . { Trs interbedded with unit Trsb are mapped separately where well exposed. Upper interbeds are mainly Tuff at Kern Basin (middle Miocene) — Mainly nonwelded, fine-grained, white to pale-yellow age based on a 22.8+2.6-m.y. K-Ar age for overlying unit Tdr (Brown and Petros, 1985) and a
- — tuffaceous siltstones and include some bentonitic clays. Age is probably Hemphillian (8 to 4 m.y.), Tkt lithic tuff containing basalt, banded rhyolite, and white pumice clasts and biotite, hornblende, 25.311.8 m.y. K-Ar age (Fiebelkorn and others, 1982) for a basalt flow near the base of overlying
based on camel bone fragments identified by D.E. Savage, University of California at Berkeley quartz, and plagioclase crystals. Includes thinly bedded airfall tuffs at the base of the unit and unit Tho
(written communication, 1988), at fossil locality F2 (SEV4 sec. 24, T. 21 S.,R. 44 E.) near Lone Willow overlying thin lenses of interbedded tuffaceous and arkosic sandstone and granite-clast con-
Spring in the northeast corner of the quadrangle. Correlative with the sedimentary interbeds of the glomerate. Locally includes chaotically bedded airfall tuff with slump structures and massive surge . Mafic dikes and sills (Miocene) — Includes at least two separate sequences of intrusive rocks.
Grassy Mountain Formation of Corcoran and others (1962) deposits of matrix-supported lithic tuff composed of rhyolite and pumice clasts. Pumice clasts in the Tbi Oldest are plagioclase-phyric dikes related to the Owyhee Basalt (unit Tho) exposed along the west
lithic tuff deposits increase in abundance and size toward the top. One pumice clast (sample B, Table edge of the Owyhee Reservoir. Younger sequence includes irregularly shaped sills and dikes that
o T 1, Plate 2) has the composition of quartz latite, similar to the Jump Creek Rhyolite (Ekren and intrude units Tas, Tkt, and Tgs along both flanks of Grassy Mountain. Dikes and sills are olivine
: \‘:_ ) - N others, 1982, analysis 9, p. 221). The unit is about 100 ft thick near Deer Butte Spring and was basalts believed to be feeders to units Tgb and Trsb. Dikes cut through lowermost flows of unit
;'_.Ci‘:\' Vb interpreted as a series of nonwelded ignimbrite flows by Storm (1975). Unconformably overlies unit Trsb north of Grassy Mountain near Lone Willow Spring
Réseroas Nl Tas. Equivalent to the lower part of the Kern Basin Formation of Corcoran and others (1962) and
D1¢ ¢ L the basal tuff breccia of the Grassy Mountain Formation of Kittleman and others (1965). Age is
%% apparently middle Miocene based on an upper jaw fragment from fossil locality F'3, located half a
mile northwest of Haystack Rock. The jaw fragment was tentatively identified as being from a
rhinoceros of possible Barstovian age (D.E. Savage, written communication, 1988)
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