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zZ g
E ] QTfe el The major potential mineral resource in the quadrangle is gold. Gold resources may occur in the Sample preparation
= g hot-springs type of epithermal systems hosted in both volcanic and sedimentary rocks. Sedimen- Samples for whole-rock analysis (Table 1) were crushed to minus Y4-in. in a steel-jawed Braun
g tary-hosted systems, such as at Shell Rock Butte and east of Sagebrush Gulch, are characterized chipmunk crusher and split in a Jones-type splitter in the Oregon Department of Geology and
(e} _‘,—25 QTs B by resistant caps of red- and yellow-weathering, densely indurated arkosic sandstone and con- Mineral Industries (DOGAMI) laboratory. A split of about 100 g of each sample was ground to minus
o glomerate. The capping sandstone and conglomerate are flooded by silica and form resistant 200 mesh in agate grinding media by X-ray Assay Laboratories (XRAL) of Don Mills, Ontario.
- 16 outcrops that weather to large blocky talus. Samples for trace-element analysis (Table 2) were crushed to minus Y-in. and split as indicated
g The Shell Rock Butte system itself is a late Miocene-early Pliocene system covering an area of above. Each sample split was ground to about minus 200 mesh in chrome-steel grinding media in
2 E about 3 mi® in the southeast part of the Double Mountain quadrangle and the northeast part of the an Angstrom disc mill in the DOGAMI laboratery. Each minus-200-mesh split was split again to
g g adjoining Grassy Mountain quadrangle (Ferns and Ramp, 1989). Shell Rock Butte consists of produce two subsamples: one for gold and one for the other trace elements to be determined.
Tz Tig o intensely silicified sandstones and conglomerates and, in the Grassy Mountain quadrangle, includes
O 3 53 an underlying, partially exhumed zone of massive and bedded chalcedony along the southeast flank Chemical analysis
Ie) Tic — - of the butte (Ferns and Ramp, 1989). The chalcedony deposits may be hot-spring sinter that has Whole-rock analysis: X-ray fluorescence (XRF) analyses were performed by XRAL. XRAL used
N £ subsequently been buried by coarser clastic material. Small travertine deposits with late-stage a fused button for its analyses (1.3 g of sample roasted at 950 "C for one hour, fused with 5 g of
o [Ts | Thi g calcite veining locally cap the silicified gravels. Surface samples from the Shell Rock Butte system lithium tetraborate, and melt cast into a button). Loss on ignition (LOI) was determined by the
I.Iz.l collected in the Grassy Mountain quadrangle contain as much as 40 ppb gold and significant roasting.
O @ ITdmr Tdm ITdmv' Tdsv 5 amounts of arsenic (376 ppm) and molybdenum (290 ppm) (Ferns and Ramp, 1989). Trace-element analysis:
E = Tis _§ A second area of alteration extends northward from the Grassy Mountain quadrangle into secs. 1. Gold — Bondar-Clegg, Ltd., of North Vancouver, British Columbia, performed the analyses
< § 3, 10, and 15, east of Sagebrush Gulch. Alteration zones include opalite-filled fault breccias, massive for gold. The method employed was fire assay preconcentration of the gold in a 20-g sample (gold
E g . S 112 lenses and nodules of opalite and chalcedony along bedding planes and intraflow surfaces in flow was collected in added silver), acid dissolution of the resulting bead, and a directly coupled plasma
w g o : rocks, and areas of case-hardened yellow siltstone and sandstone. (DCP) emission spectrometer finish. The detection limit was 1 part per billion (ppb).
F1=|3 é_g Precious-metal mineralization may also be associated with the rhyolite domes near Double 2. Other trace elements — Geochemical Services, Inc. (GSI), of Torrance, California, performed
& @ Mountain. Argillically altered rhyolites crop out near Bentonite Spring. Limonitic fault zones east the analyses for 15 other trace elements. The method employed a proprietary acid dissolution/or-
o 166 of Double Mountain (samples 2 and 3, Table 2) are highly anomalous in arsenic (259-312 ppm) and ganic extraction of a 5-g sample. The finish was by induction coupled plasma (ICP) emission
'§ gg molybdenum (288-408 ppm). The mineralization at Double Mountain may be the surface expression spectrometry. GSI considers the digestion to provide total metal contents except for gallium and
28 of a deep-seated porphyry molybdenum system. Newton and Corcoran (1963) report altered rhyolite thallium. The detection limit for a given element varies slightly as a result of GSI's monitoring
with disseminated pyrite at the bottom of the El Paso Natural Gas well in sec. 5, T. 20 S,, R. 44 E. process.
Cuttings from the 7,450-ft interval include a highly altered, fine-grained crystalline igneous rock
! {monzonite?) cut by cloudy granular quartz veinlets and sulfide seams. Primary mafic minerals are
Dettas;from: Paimer (1969) altered to pyrite and chlorite. Some of the cuttings are coated by a black sooty sulfide mineral.
EXPLAN Other potential resources include freshwater limestone, bentonitic clay (Gray and others, 1989), REFERENCES
ATION and perlite. Perlite is exposed along the south and east flanks of the northernmost dome at Double
) . . ) Mountain. Perlite is granular in texture and flow foliated. Refractive index of the glass is 1.496. Brooks. H.C.. 1989. Limestone deposits in Oregon: Oregon Department of Geology and Mineral Industries Special
Alluvium (Pleistocene and Holocene) — Unconsolidated and generally poorly sorted deposits Phenocrysts of quartz, sanidine, and biotite may lower the resource potential of the perlite. e imestone depos gon: Oregon Dep BY s pe
Qal of gravel, sand, and silt accumulated along modern streams and flood plains A freshwater limestone bed as much as 5 ft thick occurs near the top of unit Tic. A small erosional & - p19929 ‘Ge r ; it il diasii 8 ith e arvhad Tesiaation Protict 6 US
X X . X . . . remnant caps the butte west of Shell Rock Butte in sec. 14. More extensive limestones occur near ryan, Bologiial S[:]:‘%Pw’:f:r‘“;d;:; P:pr:raé?.;’: ;&N ',;2: reporionthe Owyaea lengation. Sapjech Lrpgon s,
Colluvial and alluvial fan deposits (Pliocene, Pleistocene, and Holocene) — Mainly alluvial Cow Hollow Spring. The limestone is light gray and is apparently a relatively high-purity lime (52.0 g I e . .
QTfe fan and slope deposits consisting of unconsolidated coarse gravels and silts. Colluvial deposits percent CaO) (Brooks, 1989). Corcoran, IEiE Dlnalé R.A‘._Igmer. PéW-. Pntchetr;é:]-]. and PQVMrglsky.I?'-S‘. 19§2.G(}e§<11053 olf 1\tdhe Itsi;tc;hl‘zgatét;e
include scree and talus alon_g slopes of: ridges and thick accumulations of windblown silt and sand Both natural gas and geothermal energy resources may be indicated in the quadrangle. Three ;i::;e"ﬁfl‘g;hmf_?gm‘ regon Department o ogy and Mineral Industries Geological Map Series GMS-2,
on the tops of benches and ridges and in the broad valleys natural gas exploration wells have been drilled in the quadrangle, the deepest being the 7,460-ft- B , . ,
: H g oak, R.A., 1953, The geology of the Double Mountain-Grassy Mountain area, Mitchell Butte quadrangle, Oregon:
i . . . deep hole in sec. 5, T. 20 S., R. 44 E., drilled by El Paso Natural Gas Co. in 1955. Traces of gas were Engre, Oreg, University of Orbgon master's thesis. 94 .
Efmce B'l'a)\"elﬂ :{nd :nterdeded t‘;lgﬂczo:;s lﬂ(-'\lﬁt;'lne B?dlhmentalsi!mskdgpﬁl(:}cenf anfli reported in:all hreo-wells (Newton:and Corcoran; 1968). An odirless imilammable gas {6 veported Ferns, M.L. 19,89 Ge:}logy and mineral resources map of tl;e Adrian quadrangle, Malheur County, Oregon, and
QTs eistocene) — Mainly poorly consolidated deposits of nearly horizontally bedded basalt an at Mud Spring in the NWV4 sec. 29, T. 20 S., R. 45 E. (Washburne, 1909). The reported gas shows p B e 28 ; : L ; e
rhyolite clast conglomerate with thin interbeds of limy silt and sandstone. Fines upward into white, may be with st The Al thi e ot penetrated unit Tic. Washburne (1909) reports petroliferous Eﬁf;rgg g Unyhoe Caunties Siann: Oregan Départinins ef Conlngy dod Miontl Indnateios Coologies!
poorly consolidated tuffaceous siltstone and sandstone. Unconformably overlies unit Tic along the sandstones with abundant mollusk fossils in NWl4 sec. 2, T. 20 5., R. 44 E., and to the north in the ien s AT oA B 3 '989 Ge.l ? .d - P o . T
east side of Negro Rock Creek. Equivalent to the terrace gravels mapped by Doak (1953) and Vale West quadrangle in sec. 29, T. 19 S., R. 44 E. erns; M.L. ;and Ramp, L., 1989, Geology and mineral resources map of the Urassy Mountaim quacrangle, Malheur
G d others (1962). Distinguished from unit Tig on basis of abundant basalt clasts in the : : - . County, Oregon: Oregon Department of Geology and Mineral Industries Geological Map Series GMS-57,
01'0011'3“1\;“ 10 bt Ao gu s g pad e The geothermal resource map of Oregon (Oregon Department of Geology and Mineral Industries, scale 1:24.000,
it e i s 1962) indicates that thenovthern part dfthe quidrangle may bexmderlainat shallow depth (<8,000 Fiebelkorn, R.B., Walker, G.W., MacLeod, N.S., McKee, E.H., and Smith, J.G., 1982, Index to K-Ar age determina-
Tt . te d dsto ( Mi d Pli ) — Mainly tuf ft) by warm waters of sufficient temperature for direct heat applications, with warm water (23 'C) tions for the State of Oregon: U.S. Geological Survey Open-File Report 82-596, 40 p.
; aceous conglomerates and sandstones ‘upper hiocene and rliocene) — Mainly tul- reported from a geothermal test well in sec. 6, T. 20 S., R. 45 E. ; ; Doy e ; : : : .
Tig faceous arkosic sandstone and siltstone with interbedded lenses of black chert-pebble conglomerate. Ge'tseyl-:f-l’;-zl? preparation, Silica in Oregon: Oregon Department of Geology and Mineral Industries Special
Includes light-colored, fine-grained tuffaceous fluviatile and deltaic sandstone, conglomerate, pe - . )
siltstone, and mudstone. Includes gypsiferous sandstone along Cow Hollow. Conglomerate lenses Gray, J.J z Gf_'tfeg  RP., r;*"d 3“""‘3:- F}(.}L,.IIQSS. dB'lf\'ll’_‘-““"'? I'“dorfg‘-‘“130“.'-‘?;“"95'2%“322'395' and economic
range from halfan inch to4 ft in thickness and range from discontinuous lenses to thick cross-bedded ) poweuat Vnogon Lepariment oL Ueology anc ACmerpl -nduginiss speailtapandl e fy
sheets. Unit unconformably overlies limestone of unit Tie. Correlative with Pliocene arkosic Kimmel, P tG 1232-]( St}’i‘?“ﬁ";?h)‘- zg,e. and tegtﬂimﬁ “FL‘EE 'Jf_“}'le M‘OBW-‘"E'dP]llaﬂcml‘f la?;“"EEM“d";“e“és of the
sandstone and chert-pebble conglomerate exposed in the Adrian guadrangle (Ferns, 1989) to the WESLETTLDNANE WVEE I, VICEON ane. 0AR0, Mt DOMICASET, Sy NG PTe0 SRSty 808, LENaZ01e
Y : - . : geology of Idaho: Idaho Bureau of Mines and Geology Bulletin 26, p. 559-578.
east, which is considered by Kimmel (1982) and Smith and others (1982) to be equivalent to the il Do ey o T B BB
Glenns Ferry Formation of Malde and Powers (1962). Includes the upper part of the Chalk Butte MAP SYMBOLS Rimlamany L o, e eacoek e o, A, Jhaacn Ly Meurmaysd b Juuell, [E0, n
Formation as defined by Corcoran and others (1962) and the Mitchell Butte Member of the Deer ok, ' gic: map W Eion, i ¥, Uregon: tugene, Ureg.,
b ; University of Oregon Museum of Natural History Bulletin 8, scale 1:125,000.
Butte Formation as defined by Kittleman and others (1965). Sandstone and conglomerate form ) Kittleman, L.R., Green, AR, Hagood, A R,, Johnson, A M., McMurray, J.M., Russell, R.G., and Weeden, D.A
NSISt.ant yellowish outcrops near hydrothermal systems where silica ﬂndf{)‘r carbonate_ cement has Contact — Approxumatelylacated 1965. Cenozoic st.ratiéraphy of the E)wyhee region,'southeaslém Oregon: Euécne, breg.. Univer'sity of
been introduced. Some of these areas, e.g., Shell Rock Butte, were previously considered to be y Oregon Museum of Natural History Bulletin 1,45 p,
erosional remnants of older, more resistant Deer Butte Formation (Corcoran and others, 1962; =~ —..: Fault contact — Dashed where approximately located; dotted where concealed; ball and bar 4 y ; ; )
: B gt . : Malde, H.E., and Powers, H.A., 1962, Upper Cenozoic stratigraphy of the western Snake River Plain, Idaho:
Storm, 1975). Limonitic conglomerate containing gypsum is exposed along Cow Hollow near the on downthrown side Geological Society of America Bulletin, v, 73, p. 1197-1219.
lo‘wer Cow Reservoir. Unig ;s ;)ver ]"'16.00 ft *‘lét"fll.{ lzré](.]suagriggée;;ased on. gzscwe]l log fnlrgzlsamﬁc‘ltg 20 Strike and dip of beds Newton, V.C., Jr., and Corcoran, R.E., 1963, Petroleum geology of the western Snake River basin, Oregon-Idaho:
Oil and Gas Comdpa;;ylwe d’ Dcatel l.nl.sec. £ d.‘h 'l . te Ewtuc{ltaré Oifo?an'd 1 .)' s Oregon Department of Geology and Mineral Industries OQil and Gas Investigation 1, 67 p.
%?sseg fg{;mtsﬁz'ﬁsna e, andgravel to lmestone anc aha'e nterpraked to be parvel paderymeg it (2] Horizontal beds Oregon Department of Geology and Mineral Industries (DOGAMI), 1982, Geothermal resources of Oregon, 1982:
arabout.c DOGAMI/National Oceanic and Atmospheric Administration (for U.S. Department of Energy), 1 sheet,
; . 5 ; : _i__ Trend of anticlinal fold axis map scale 1:500,000.
. ‘Iilffac_e ons s:lt‘stone, sand.stone_, and h_!nestone (upper M;ocene and Pliocene) i Mainly Palmer, A.R., 1983, The Decade of North American Geology 1983 geologic time scale: Geology, v. 11, no. 9, p.
Tic lacustrine deposits of poorly consolidated, light-gray, fine-grained tuffaceous sandstone, siltstone, 8" I ti £ whol Kk 1 ¥ o Takled 503-504.
and mudstone. Includes thin beds of diatomaceous siltstone, tuff, and pebbly sandstone. Also N O ey AL, S R Bodkrodoric e Tlmmal P and Wikl B 1982 Fish bi ioranhy of late Mi
includes a distinctive 4- to 5-ft-thick bed of massive white limestone with apparent algal structures A14 Locati f mi alized 1 alyzed in Table 2 o P].e"'w: ;r:s;zi"lmlent‘.; of :[l::l :-'t;stérﬁ‘sa:ake I-!{ivle[:'SPuFa.in ‘Id‘elxho in.B(::nicfsseL:latl;gr:npd %:ecl?::rid;):egel\dw
h 15 o4 1 v ' 4 ey o Thd¥L.,
an:‘.ii abund?tghgsﬁsti{ggﬁ% debrisl nearbtél'ldiii oodnta;:‘!- with u}lderlying b?s:“ of unit Trls;pb “:ico“’ H?]I l“‘;‘: AA0OEMInGrAlEOEsiMDI AR R T S oo eds,, Cenozoic geology of Idaho: Idaho Bureau of Mines and Geology Bulletin 26, p. 517-541.
and west o e utte. Inter ed tuffaceous limestone often contains abundant mollus 2 i f Sto AB.. 1975. Strati h d petrol f the G Mountain F tion. Malh County. O :
fossils, with some pelecypods up to 4 in. in length (e.g., along the west bank of Negro Rock Creek in F Fossil locality i Engene, O;eg.rfi;ﬁ:fsifyﬂ‘oxgg Uggsier's‘:he::sga p‘oun aln Tormation, Mlaheur Lounty, Uregon
the northwest corner of the quadrangle). Unit is estimated to be about 300 ft thick west of Cow 3 y . gy - ; A : 5 . ;
Hollow. Correlative with the lower part of the Chalk Butte Formation of Corcoran and others (1962). -¢' Approximate location of drill site in Table 3 wasr""gﬂﬁ;gﬁﬁéig&?if ﬁiﬁ:fa?gupezzfzfgt;-zgfr Vale, Oregon, and Payette, Idaho: U.S. Geological Survey
Based on stratigraphic position beneath the arkosic sandstone and chert-pebble conglomerate of
unit Tig, unit Tic is believed to be equivalent to lake sediments of late Miocene age exposed west
of Adrian (Smith and others, 1982; Ferns, 1989) that are considered correlative with the Chalk Hills
Formation of Malde and Powers (1962). Late Miocene age based in part on Hemphillian antilocaprid
(prongbuck) jaw fragment from locality F1in the NWYXNE Yy sec. 10, T. 20 S., R. 44 E. (D.E. Savage,
written communication, 1988) 1
Table 1. Whole-rock analyses, Double Mountain quadrangle, Malheur County, Oregon
Olivine basalts at Rock Springs (upper Miocene) — "Snake River-type” olivine basalt flows
Trsb and interbedded deposits of tuffaceous siltstone and sandstone. Stratigraphically, unit is made up Mep  Fieldand Elov Map
of approximately equal amounts of flows and intraflow sedimentary rock. Flows are thin, dark-black UTM s
to bluish- and greenish-black amygdaloidal olivine basalts. Texturally, holocrystalline and letter laboratoryno. 1/4 1/4 Sec. T(S. R.[E.) coordinates (ft) Lithology  unit Si02 Alz03 TiOz Fez03 MnO Ca0 MgO K20 NazO P20s LOlI Total Cr Rb Sr Y Zr Nb Ba
hyalocrystalline olivine basalt flows contain olivine and plagioclase phenocrysts with ophitic or A AWB-106 SE  SE 10 20 44 4853860N 2820 Quartz Tdsv 645 13.9 532 0.1 435 262 306 350 0417 183 1003 B84 88 110 39 95 21 150
intergranular clinopyroxene. Chemically distinguished by high TiOz (>2.00 percent) and relatively 474980E dacile
high K20 (0.60 percent) content. Includes “water-affected basalts™; i.e., outcrops characterized by a 8 AWB-111  SW SE 16 20 44 4852120N 3,060 Periite Tdmp 721 127 089 005 083 020 527 320 002 447 1001 16 135 <10 51 80 20 88
tendency to weather to zones of granular soil composed of basalt fragments separated by basal red 472730E
baked zones or paleosols. About 400 ft of section is exposed in Sagebrush Gulch. Unit is the upper c AWB-107 SE  SwW 28 20 44 4B49200N 3,380 Olivine Tdmv 46.0 14.8 143 0.23 860 571 1.23 298 058 3.00 997 66 45 698 28 68 27 512
part of the Grassy Mountain Basalt of Bryan (1929). A K-Ar age of 7.4 m.y. is reported for a flow 472020E basalt
from this unit south of Sagebrush Gulch in the Grassy Mountain quadrangle (Fiebelkorn and others, D AWB-110 NW  NW 35 20 44 zs;:&zgg 3,440 On;:;f Trsb 46.4 15.3 14.1 0.22 101 6.19 0.60 266 063 1.23 996 106 a0 226 33 114 30 294
1062) 3 AWB-109 SW  NW 3 21 a4 4846640N 3,520 Dacile Tdsv 68.3 14.9 297 0.06 363 1.75 2.38 331 0.12 277 1008 52 76 422 <10 115 15 1430
473180E
Basalt dike (upper Miocene) — Holocrystalline olivine basalt dike exposed east of Sagebrush
Thi Gulch. Intrudes unit Tis and is unconformably overlain by the capping olivine basalt flow of unit F AWB-108 SW  SW 10 21 44 4:;;;.2?: 3,600 Dacite Tdsv 67.0 15.0 313 0.10 3562 1.69 2.89 337 0.12 277 1003 47 g2 427 23 105 <10 1450
Trsb
"XRF analyses by XRAL.
Tuffaceous siltstone and sandstone (upper Miocene) — Arkosic sandstone and tuffaceous
Trs siltstone interbedded with unit Trsb are mapped separately where well exposed. Upper interbeds
are mainly tuffaceous siltstones and include some bentonitic clays. Age is probably Hemphillian (8 ) i
to 4 m.y.), based on camel bone fragments identified by D.E. Savage, University of California at Table 2. Trace-element analyses, Double Mountain quadrangle, Malheur County, Oregon
Berkeley (written communication, 1988) from the Grassy Mountain quadrangle (Ferns and Ramp,
_ ; . : : in . tion of C
;239&&:3;2; with the sedimentary interbeds of the Grassy Mountain Formation of Corcoran shi6, Cibsidion - —_ Map A - i - Hg i - " 1l 74 " cd - - - e
no. no. 14 14 Sec. T.(S) R.(E.) coordinates (f) Lithology unit (ppm) (ppm) (ppb) (ppm) (ppm) (ppm) {ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)  (ppm)
Rhyolite (upper Miocene) — Porphyritic and aphyric vitric rhyolite flows and domes. Includes 1 AWB-24 SE SE 16 20 44 485228N 3,040 Limonitic Tdmr <0015 54 <1 550 <010 120 1.77 <0.25 <05 12.8 <0.25 <010 <05 <05 <10 <05
Tdmr glassy rhyolites with sparse, partially resorbed quartz phenocrysts exposed at and northwest of 47274E breccia
Double Mountain. Typical phenocryst assemblage includes quartz, plagioclase, sanidine, and biotite. 2 AWB-25 NW  SW 15 20 44 485288N 3,020 Limonitic Tdmr 0.07 312 2 238 <010 408 6.39 0682 <05 29.4 <0.25 o7 270 <05 <10 <05
Includes a separately mapped, wide zone of white rhyolitic perlitic glass (unit Tdmp) exposed along 47316E breccia
the eastern flanks of Double Mountain. Domes at Double Mountain are part of a partially eroded 3 AWB-26 SW  SW 15 20 44 485232N 3,060 Limonitic Tdmp 0.038 259 3 366 <0.10 288 6.95 0.535 <05 321 <0.25 <0.10 352 <05 <1.0 <05
late Miocene vent complex with an age of 8.07 £ 0.21 m.y. (Fiebelkorn and others, 1982). Presumably 47322€ breceia
related to basalt and andesite flows of unit Tdmv and silicic andesite and dacite flows of unit Tdsv. 4 AWB-27 SE NW 15 20 44 ‘f_‘?’i??g 3160 Limoniticdacite  Tdsv 0.038 238 4 341 <0.10 171 1.65 0.406 <05 153 <0.25 <0.10 0.91 <05 <1.0 <05
Rhyolite mass south of Upper Cow Reservoir is partially buried by later flows of unit Tdmv w8
5 AWB-28 NE  NW 21 20 44 485196N 3,360 Opalite Tdmr <0015 50.6 3 3.74 <010 14.3 278 0697 <05 12.3 <0.25 <0.10 0.92 <05 <1.0 <05
: 47216E
Perlite (upper Miocene) — Glassy white to gray granular perlite related to rhyolite domes (unit ) , os
Tdmp Tdmr). The granular-textured perh'be is flow foliated and ranges from hght grayish white to tan 6 AWB-29 NE NE 24 20 44 -:8?5;695; 2,840 Sandstone Tig 0.122 728 2 102 <0.10 79 3.53 0.69 <05 232 <0.25 <010 077 05 <1.0 ;
and ]J‘mk‘ The perlite contains sparse phenocrysts of quartz, sanidine, and biotite. Chemically a 5 ias i i 5 % P R Saih Chalcedony o <li5is 57 . i Loie 555 i S 0% 54 e e S5 6 =5 L6
rhyolite (sample B, Table 1) 47190E <0015 29 &1 3.00 <0.10 3.44 075 <025 <05 43 <0.25 <0.10 <05 <05 <1.0 <05
. 8 AWB-31 SE SW 28 20 44 484916N 3400  Argilicbreccia  Tdmv <0015 1.7 <1 164 <010 0.58 0.53 <0.25 <05 24.7 <0.25 0.113 197 <05 <1.0 <05
Silicic volecanic and volecaniclastic rocks (upper Miocene) — Mainly glassy, aphyric platy 47218E with calcite and
Tdsv andesite, dacite, and rhyolite flows ranging from dark gray to pink or red. Includes interbedded chalcedony
lithic tuffs and monolithologic breccias composed of aphyric glassy clasts in a green tuffaceous 9 AWB-32 SE swW 3 21 44 484574N 3.880  Chalcedony Tig 0.015 20 1 5.69 0.40 245 233 0.268 <05 84 <0.25 <0.10 052 <05 <1.0 <05
matrix. Dacitic flows on Sagebrush Gulch are hyalopilitic and contain plagioclase, hypersthene, 1218k a?re"g;:'a
clinopyroxene, and hornblende. Dacite and breccias northeast of Double Mountain are hyalopilitic, 4 - AsH o o - o @A g p_— 640 i - ki - - 025 B30 - - o =
with partially resorbed quartz and sanidine phenocrysts. Quartz phenocrysts typically are rimmed 10 A B S 3 47152E ) Ao 4 ’ ) o i ’ = ’ = = : ¢ : ?
by clinopyroxenes. Unit is about 300 ft thick on Sagebrush Gulch, where two thick platy vitric flows 1 AWB-34 NE  SW 3 21 44 484478N 3,100 Silicified Tdsv 0.017 11 10 2.2 <010 0.6 27 0.313 <05 234 <0.25 <0.10 146 <05 <10 <05
are separated by a 100-ft-thick section of lithic tuff. Includes vertically foliated flows northeast of 47208E brecsia
Double Mountain that are capped by flow breccias 12 AWB35  SW NW 10 21 a4 484508N 3460  Jasperoid  Tdsv <0015 <10 1 18 <010 119 298 0324 <05 203 <025 <0.10 092 <05 <10 <05
47334E
Basalt, basaltic andesite, and andesite (upper Miocene) — Mainly andesite and basalt flows, 13 AWB-36 SW NW 10 21 4B4504N 3,520 Jasperoid Tdsv <0015 15 1 7.74 042 0.59 1.81 0.292 <05 87 <0.25 <0.10 108 <05 <10 <05
Tdmv flow breccias, and near-vent pyroclastic deposits of scoria and cinders. Includes thick plagioclase- 4742E
phyric platy andesite flows and lithic breccias with feldspar phenocrysts half an inch long and 14 AWB-37 NE sw 10 21 44 484488N 3,740 Jasperoid Trsb <0015 7.0 5 638 0.14 4.01 252 0.611 <05 49 <0.25 <0.10 <05 <05 <1.0 =05
pilotaxitic basaltic andesite flows with sparse plagioclase and orthopyroxene phenocrysts low in the 47384E
section east of Sagebrush Gulch. Uppermost part of the unit west of Double Mountain includes 'Gold analyses by Bondar-Clegg; other trace-element analyses by GSI
olivine basalt flows and interbedded pyroclastic deposits that are intruded by rhyolite domes of unit
Tdmr. A vent area north of Upper Cow Reservoir is indicated by steeply dipping bedded pyroclastic
deposits. Uppermost flows include Snake-River-type olivine tholeiites similar in chemistry to flows
of overlying unit Trsb (sample C, Table 1). Interpreted by Storm (1975) as being correlative to the Table 3. Ga —— "
unnamed igneous complex of Kittleman and others (1965) ADa.9. asexplorarod: wels
Chert-pebble conglomerate and interbedded diatomaceous siltstone (upper Miocene) — Map no. Name Depth (ft) Date drilled
Tis Mainly tuffaceous and arkosic sandstone and siltstone with interbedded conglomerate. Unit locally
becomes finer grained upward into pale white and yellow claystone and interbedded diatomaceous 1 EL:?;? Natural Gas 7470 1955
. 3 : al-Spurrier 1
siltstone. Uppermost exposures on Sagebrush Gulch are altered yellowish-orange arkosic ) T s 75 _—
sandstones with numerous gastropod fossils. Late Miocene age based on Clarendonian mammalian sl bl
fossils at Poison Springs (Kittleman and others, 1965) in the Sourdough Springs quadrangle to the i M Gl e s G 6t
southwest and camel and horse bones of probable Hemphillian age from locality F2, SWYSW4 sec. amme ? )
9, T. 21S,R. 44 E. (D.E. Savage, written communication, 1988). Unit is about 200 ft thick in the
southwestern part of the quadrangle where separated from flows of overlying unit Trsb by an
angular unconformity. Presumably equivalent to the thick section of lower Idaho Group sediments
identified in the El Paso Natural Gas Federal Spurrier well 1 by Newton and Corcoran (1963)
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