ISSN 0270-952X
STATE OF OREGON

DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES GEOLOGY AND MINERAL RESOURCES MAP OF THE SHEAVILLE QUADRANGLE, MALHEUR COUNTY, OREGON, AND OWYHEE COUNTY, IDAHO

DONALD A. HULL, STATE GEOLOGIST HOMEDALE 34 M

GMS-64

Geology and Mineral Resources Map of the Sheaville Quadrangle,

— e L2570 1 SE & " MR; re .E,g,-.lur: ;.f_E- L. — L SPGH 1990 Malheur County, Oregon, and Owyhee County, Idaho
. = O, FEET, (1DARO ' . L ' e IRRCRYIEERS e .- PR (IS B A s, - Riow 2 3301000 FEET (UREL) { i a3e1s North American By Norman S. MacLeod
\.« ’{3 / / [P ML N oy R ( x\ : i 36&# / s e J{ 731 YA~ - ] 5 1 , TIME ROCK CHART Land Mammal A9%S _ ilions o years' Funded jointly by the Oregon Department of Geology and Mineral In-
=~ 120017 T NT 2T T A A + Tsta_ 8 20 S WE L + e\ _ TR, _ ' L e | dustries, the Oregon State Lottery, and the U.S. Geological Survey
\ : j =2 ’ lTSla BN N T 275 Alaw \ - _ : N 2 :
. Z / i _ ; . i f )/ o' ; _ ) : e B . 8 R COGEOMAP Program as part of a cooperative effort to map the west
% 1 /e Iy ; \ 2 A Y E § Qal Qis Qe half of the 1° by 2° Boise sheet, eastern Oregon.
L4 — L& [ it T >
: -Xjé;)' ! 51 [ = —— 0.01 Plate 1
w < 5 [ | Rancholabrean
\ | =
é MLy ) g QTg|
- 4285 7 | @
\ ! g Irvingtoman
L 16 MINERAL RESOURCES GEOLOGY
% | % ‘ : [ Metallic mineral resources The Sheaville quadrangle is formed of Miocene sedimentary and volcanic rocks mantled by
8 g Tg Blancan The Sheaville quadrangle lies within a broad belt of gold and silver mines and prospects Pliocene and Quaternary alluvial deposits. The oldest rocks are middle Miocene basalt flows,
= o ' (informally called the “Weiser Hot-Springs Belt”), which extends from the DeLamar and Silver City basaltic hyaloclastic tuff, and an andesitic flow and invasive sill along the northern part of Succor
5 f Mines in Idaho southeast of the quadrangle into the Owyhee region north of the quadrangle. Creek. The basalt (unit Tob) has a composition similar to basalt in the adjacent Mahogany Gap
2 — : 53 Exploration has been intense in this area during the last decade, and several large-volume low-grade quadrangle (Tob of MacLeod, 1990), where it underlies extensive rhyolite flows (unit Tr) covering
» 3 Teg Hernphiliian gold deposits have been identified and are now being explored. Mahogany Mountain and extending into the northwest corner of the Sheaville quadrangle. The
) | i 2 S One of the areas of interest is the Mahogany hot-springs gold prospect, 1 mi north of the Sheaville rhyolite flows are the product of eruptions from the magma system that produced the Mahogany
4 | é N ‘ ] Tio quadrangle between Succor Creek and U.S. Highway 95. The prospect was found by Manville Mountain caldera of Rytuba and others (1985) and Vander Meulen and others (1987a,b). The margin
; o | Thbsf Tib Clarendonian | 12 Products Corporation in 1985 and acquired by Chevron Mineral Resources in 1986 as a joint venture. of the caldera is about 4 mi northwest of the Sheaville quadrangle according to Vander Meulen
+ s M LA W Smman e | & [ Tbst Tbsp [ The geology and geochemistry of the prospect are described by Gilbert (1988). Gold occurs in (1989). The 15.5-Ma tuff of Leslie Gulch, which formed during caldera collapse, is widespread within
‘ \ 6"‘?!%’ § — ] hydrothermal breccias, in tuffaceous rocks that have undergone propylitic and K-silicate alteration, and adjacent to the caldera (Vander Meulen and others, 1987a,b) but is absent in the Sheaville
“‘P"”’Q -3 Tst | Tbh and in quartz veins. These rocks were produced as a result of hot-spring activity of about the same quadrangle; presumably the tuff of Leslie Gulch is older than any of the rock units that crop out in
=~ 3 Tsta I Barstovian age as the middle Miocene tuffaceous rocks in which they occur. J.J. Rytuba and E.H. McKee the quadrangle including the rhyolite (unit Tr).
E Toa (personal communication, 1990) report that the alteration has a K-Ar age of 12.6+0.6 Ma. Rocks Tuffaceous siltstone and sandstone and arkosic sandstone and conglomerate with interbedded
‘ | Tr —Topt show variable alteration in a broad area around the prospect and extending into the Sheaville basaltic flows and hydrovoleanic deposits cover much of the quadrangle and are mostly younger
| | | L Tob quadrangle (see distribution of unit Tsta on geologic map). Three of eight samples analyzed from than the rhyolite of Mahogany Mountain and the volcanic rocks along the northern part of Succor
1Dates from Palmer (1983) — 186 this area of alteration in the Sheaville quadrangle showed anomalous although low-level gold Creek. The intercalated sedimentary rocks are derived from two disparate sources.
EXPLANATION contents (18 to 32 ppb; see Table 2, Plate 2, map nos. 9, 19, and 23). Several areas of hydrothermal The arkosic sandstone _and conglomerate were deposited by streams that flowed southwar_d
brecciation were noted, such as at map no. 8 (see Table 2, Plate 2). Quartz veins as wide as 30 in. through the area transporting clasts from a distant metamorphic and plutonic terrain. The arkosic
. . . . i : occur in several places such as near the rim of Succor Creek at map nos. 19 and 20. The area rocks crop out principally in the eastern part of the quadrangle, especially in Coal Mine Basin and
! Qal gﬁeﬂmgﬁggﬁf s?llrllgrl;l:i;s;ti.]c:;(:iﬁn:l:d E::::f ?ndssfjén‘]::ocnﬁ‘g}sg{:eadngu{):eétssr;f:;nr;asswe under]a.i_n by altered rocks in the northern part of the quadrangle deserves detailed mapping and the drainage basin of the southern part of Succor Creek. Deposits of Coal Mine Basin are described
exploration. by Walden (1986). The arkosic rocks occur at several stratigraphic levels within the otherwise
. . : : = : Arkosic sandstone of units Tst and Teg locally is cemented by silica, presumably as a conse- tuffaceous sequence and appear to represent stacked stream deposits; that is, the streams traversed
Qc g]c;]t:lel‘;"nr::;s?;dt ::)l;:;;:lh26:13e(clje.;}:,?;-li:sfo(rl;oil%cgﬂﬁu?:lt};l:;it:fne:ses)-wegigﬂr:;){j;iastiig Sligg;g quence ufrnigratiu? (?f silica-bearing hot water. Thg_si]ica cement seems to be most common in those the eastern part of the area_for an ex_tend'ed pe_ri(}d, intermittently depositing arkosic sand while
Mapped only where thick enough to obscure underlying rocks sand bf:ds that originally had greatest permeability and porosity; likely much of t‘he flow was the tuffaceous rocks were being deposited in adjacent_areas. ) )
== subhorizontal. The few samples collected from these silica-cemented arkoses did not show The tuffaceous sedimentary rocks are formed of light-colored, shard-rich siltstone, mudstone,
570000 FEET &(:{“ O Landslide deposits (Holocene and Pleistocene)—Unconsolidated, poorly sorted deposits anomalous gold (Table 2, Plate 2, map nos. 2, 11, 12, 13) although furthr?r i_nvestigations of them bentoni_te, and san@stone derived by rew?rking of deposits from rhyaiitic pyrnc]a_stic eruptions in
(1oAHO) [\ ; Qls formed as a result of bedrock failure. Young landslide deposits, such as northeast of the junction are probably warranted. Other scattered areas of alteration were noted within the quadrangle, but the region and medium- or dgrk—culorefi siltstone e_md mudstone derived from a mixture of {Jasaltw
\ Al : of Siiceor Crosk and Coal Mine Basin:. sast of U.S. Hichwav 95, have hutimooky surfaces with none showed anomalous gold values. to rhyolitic sources. Some thick and widespread siltstone and sandstone beds are formed virtually
\ ‘ \ = : ¢ oLl Y Y : Carbonaceous material at the bases of several thick vitric sandstone beds was analyzed for entirely of vitric shards of uniform size, shape, and color. They are interpreted to represent slight
A : numerous closed depressions and are formed of chaotic blocks of nearby bedrock. Old landslide : _ i ing of ash that bl h ¢ ) lasti ? thi
L) deposits, such as on the north side of Spring Mountain and north of Succor Creek in secs. 11 and uranium (U) but shuwed only 3.1 ppm or less; one sample (Table 2, Plate 2, map no. 1) was reworking of ash that anketed t e area as a consequence of very large pyroclastic eruptions within
*"85[ r 14, T. 3 S., R. 6 W., have been greatly eroded and no longer show typical landslide morphology. anomalous in arsenic (As) (87.7 ppm), molybdenum (Mo) (63.1 ppm), and other elements. These the region, pgrhaps_ related to formation c_bf t.'alder_as in eastern Oregon ‘and Sf}uthern Idaho. Minor
) o Large queried landslide south of Succor Creek east of Emery Spr’iné appears to consist of single samples were analyzed because the carbonaceous material may be expt?cted to be the site of basalt flows, intrusions, and hydrovolcanic deposits are interbedded with or intrude the tuffaceous
coherent slide block. Small landslides and slumps are not mapped deposition from mineralizing fluids; the carbonaceous material itself occurs in only minor amounts. and sedimentary rocks. ) ‘ _ '
Nonmetallic resources g A tthcIk seciut_?nce }:‘Jf’basalt and b!asaltl; andesll_;e fl}nlws, hyalo%fstllc tufff]s, and pli]r(;_w basalt_s;}f;ormg
. . . + . v
aT Gravel and sand terrace deposits (Pleistocene and Pl:o(?ene?)—Unconsul;dated, poorly A hydrocarbon exploratory hole, McKnight 1, was drilled near the axis of an anticline in the 03::.{;5 th?eu:u?f?(;egui 1::531.;1]’:};:;:1 eszairfl?;lut;er}:nr;clfs?m\/%hen tehea e?upc;\(;ism:lﬁatl ];%'Erdt‘:zed ta}l]'zis
9 sorted to well-sorted, massive to well-bedded gravel, sand, and silt on terraces and slopes above south end of the Sheaville quadrangle (SWY4NWV4 sec. 23, T. 3 S, R. 6 W.) (Newton and Corcoran, sequence began, part of the area was apparently a large lake, and pillow basalts and isolated pillow
exigting atrean chinnriels. Fored mostly oflogal rdk types; locel 1y_ccmtam§ abundant graniisc and 1963). No petroleum or gas was encountered. breccias were p‘mduced Conceivably, the lake may have l;een a short-lived feature formed as a
metamor"phlc clasts reworked from gravel 3“1'1‘(:0“8'10“191"5_“9 depomt"s of units Tg apd Teg. REP}'E‘ Coal Mine Basin possibly was named by early settlers who may have utilized lignitic material result of lava flows dam}ning a major (irainage Hyaloclastic tuff and lapilli tuff buried large areas
sents deposits of former stream systems that existed at various elevations during Pleistocene erosion for heating. The lignite occurs in unit Tst but is too sparse to be a resource. ssaporibenuence afsurge-daniniated erupti(}ns‘in the shallow lakeior ernptions that interseted with
of the area Large tonnages of clinoptilolite, an important industrial zeolite, occur south of Succor Creek in the ground-water system. With lessening involvement of water, the eruptions produced subaerial
) 2 2 ; . the southeastern part of the quadrangle (Sheppard and Gude, 1983, 1987). Several prospect pits flows that built a 1,000-ft-high volcano.
T Gravel deposits (Pliocene)—Poorly exp_osed uncansohdgted fluvial gravel and squ depl:_iSIts that expose the deposits that were discovered by R.H. Olson and F.A. Mumpton in 1958 during an Fioni: Plicetie:to Holoceme tinte, the sras, was progreadiviely-erodsd s a zonsequente of the
g fortn tie upper sut{gioe of Thicuas Creek Badgs. Shape ofr]dg Eduggeain topographic AT A0 exploration program for zeolites by Union Carbide Corporation (Sheppard and Gude, 1987). development of north-flowing strear;'ls and progressive lowering of the base level. The change in
crops out along east border of map, east of Coal Mine Basin. Unit is about 50 ft thick, but basal The clinoptilolite occurs as a replacement of glass shards that form tuff beds as thick as 60 ft. flow direction from southward to northward and lowering of base level may have been a response
contact is not exposed Relatively fresh vitric tuff beds that probably correlate with the zeolitized hi-‘lff ogcur farlaher north to the Pliocene capture of the Snake River by the Columbia River and consequent development and
. i . in sec. 25 near U.S, Highway 95. Zeolitic alteration commonly occurs when ash is deposited in saline : : o a. Gravel
NS = WG = T F.‘.onglomerate, gravel, and arkosic sandstone (upper Mlocene?)—Uncon_so]ldabed to very lakes. Sheppard and Gude (1987) suggest, however, that the interstitial water necessary for the 32:;?;:1]23 Eﬁeztesggymhgecgll\;?gofg:;eénmr;iﬂi; dagr:jl ai%i?m?]?r;frzl;‘:e::ﬁily gounger?ﬁgpsnzﬂi
i -' 9 indurated conglomerate and arkose. Crops out in eastern part of map area where it unconformably diagenetic alteration of the Succor Creek deposits probably was flowing or percolating ground water occur at successively lower elevations
N Vs overlies sedimentary rocks of unit Tst. Conglomerate is formed mostly of round plutonic, metamor- that originated as meteoric water. ¥ :
f—\,_ 2 phic, a.nd vo]cgnic clasts in an a.rko:_;ic matrix; black chert clasts are abundant. Pebbles and cobbles Several thousand tons of clinoptilolite have been mined from the Succor Creek deposits by STRUCTURE
Uhin P -._Shurﬁ;.o-_r?r__ range w1df.'ly in size but are dominantly 2 to 25 cm and ayerape a_bouf: 10 cm across. Arkosic Occidental Mineral Corporation, and the Norton Company has actively prospected and drilled the
. - _‘,__g_a@‘ sant_:lstone is localh_a‘ very micaceous (mainly biotite, with minor muscovite), is chgractenzed by traces deposits. The zeolite is used chiefly in agricultural applications and as cat litter. Claims exist on Faiilts with displacaments of Jess than & fow Bondret feet ofet the sedimantiny and-voleanis
— of pink garnet grains, and contains scattered cobbles and pebbles. Cross bedding, foreset bedding, most of the area where the deposits occur, and very large tonnages of material remain to be mined, rocks of the quadrangle. The faults mostly strike north to northwest and presumably have normal
and cut-and-fill structures are common. Sandstone and ccng]om'er’at.e are locally very indurated should a market be available. It should be noted that much of the area in which the clinoptilolite displacement as a cnns;aquence of regional east-west-oriented Ba%in‘and-Re;nge extension. Most
where cemented by silica; elsewhere they are unconsolidated. Unit contains abundant petrified deposits occur may be an old landslide block, and many small faults and fractures noted in this area basalt dikes strike approximately north-south, indicating they wers imtraded i A reginnai Strean
waod; espacially in lower past, intapretod toropmesnt Duvial Copos ds ol a:ajirsautt-souttionast. may be a consequence of sliding rather than regional tectonism. Also, the anticline that passes field similar to that responsible for the faults :l‘hree dikes on the lower flanks of Spring Mountain
fuwing dealudgs Whoss axis yas niir Sadt bisrder of wap. Quiery dnihatos forssthadded pabbly through this area may have controlled ground-water flow and zeolitic alteration. are oriented east-west, northwest, and northeast: probably their orientations were in response to a
arkosic sandstone in central eastern part of quadrangle south of Coal Mine Basin that may correlate Agate, jasper, and petrified wood were noted at many localities in the quadrangle, especially in local stress field resulting from the presence of a large volcano at Spring Mountain (see Nakamura
with arkosic rocks of this unit or may be equivalent to arkosic rocks within unit Tst. Unit is cut by the Coal Mine Basin. 1977 Sl'Sk 'de il all P h-striking f: g]t b h " pl g h rt of indicat :
north-south basalt dike unit (Tib) of uncertain age and overlies sedimentary rocks of unit Tst, which . t.rik::. sli;cm?)lt]isc:ne:so:r;;gust?d eal:ﬁg" l;;t%allr:lgenat"i‘g Slf?} ;n?:lc(e}li}hreart?fgg aime:ks iun at.;iaslhli:sglz
G AR g s, S RS WATER RESOURCES quadrangle are much less faulted than in areas farther north in the Owyhee region (see, for example,
Ba'salt anf.l basaltic andesite ﬂowg and pymch_;stlc m({ks of Sprlmg Mountain (’upper ox Succor Creek is the principal stream in the area and is perennial, although summer flow is Fe?i}fgﬁ?é;gﬁg?ﬁic“nes are prominently developed in the eastern part of the quadrangle. The
midille Miocene) - Flows; hyaloc]as‘hc Safis broccis and yillow:beadan sl fery Simtng Motin: controlled by a small dam farther upstream. Coal Mine Basin Creek, Thomas Creek, Cow Creek, symmetric limbs of the folds typically dip 10 to 15°, and the fold axes are broadly curved. A key.stune
tain, the remnant of an old volcano. l*..xposqres ATe'sparsein many pIar_:es owing to th}ck colluvium. and several small creeks that have their headwaters on Spring Mountain have intermittent flow graben is locally developed on the Sibscling e:r‘;posed ,;‘m the north side of Coal Mine Basin.
Tuﬁ_‘aceuus sdts_;bone (uppermost part Df_'umt Tst) is interbedded in this volcanic unit snutl}east of but may occasionally flow year-round. Springs are abundant throughout the quadrangle. They are T atpesienle Gl 0inE is dearls anmtalonyio e O%yhee resion GEOrsach and Tdaho, It I8 tnterpretid
Spring Moqntam and possibly in colluvium-covered Broas Ana.]yses of flows and pyrpclastlc roc:ks common on the flanks of Spring Mountain, especially at colluvium-covered contacts between basalt that the folding is not of tectonic origin, but that it was in response to loading of the sedimentary
i si_xown_ o Tab_]e 1, Flain 2, i letbe_rs B-H: _Overhf.:s‘sedu‘nentary rucks‘r}f s Tikicwehuaeh flows above and tuffaceous siltstone below. The only permanent dwellings in the Sheaville rocks shortly after they were deposited ‘and before they were indurated by the basalts and basaltic
| contain middle Miocene (Barstovian) fossils. Unit is subdivided into the following units: quadrangle are a ranch near U.S. Highway 95 astride secs. 13 and 14, T. 27. S., R. 46 E., and a adaciien That wars sriptid to Tk s Voliano at Speing Mesntai: ‘This s Sonsistent with thie
‘ 82 1S Basalt and basaltic andesite flows (middle or upper Miocene)—Subaerial flows and r'T al':lc\hvs?tissf':scoﬂfugr:i: ;Ef;z‘:eig};‘_ cguiz'r%;:tf.{l.a‘:l?i I:‘I'SEM“':h of the quadrangle is grazed by cattle. curved fold axes, which are rudely concentric to Spring Mountain.
, [ Tosf flow-breccia that form most of Spring Mountain. Basalt and basaltic andesite are dense to ’
[ AR { & vesicular and porphyritic with phenocrysts of plagioclase and olivine. Flows are typically 15 to
‘ i R (3 " 40 ft thick. Locally overlies palagonitic hyaloclastic tuffs (unit Thst), basaltic pillows and GEOCHEMISTRY
| & e breccia (unit Thsp), and tuffaceous siltstone (unit Tst). Some isolated, poorly exposed tabular (see Tables 1 and 2, Plate 2)
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basaltic masses interbedded with sedimentary rocks near base of main flow sequence may be
invasive sills; small basalt masses associated with basaltic tuff (unit Thst) may be shallow
intrusions at former vents. Thickness is as much as 1,000 ft

Basaltic tuff and breccia (upper or middle Miocene)—Massive to thinly bedded hyaloclas-
tic tuff, lapilli tuff, tuff breccia, and breccia. Original glass of ash and lapilli is mostly hydrated
and replaced by clay minerals (palagonitized). Locally contains steep antidune cross beds and
bomb sags, which indicate a wet surge origin, but includes airfall deposits. Unit is a product of
basaltic eruptions in a shallow lacustrine setting or a result of interactions of lava with shallow
water table. Occurs generally beneath subaerial flow sequence (unit Thsf). Thickness is as
much as 200 ft

Basaltic pillows and breccia (upper or middle Miocene)—Isolated-pillow breccia, pillow-
rim breccia, tuff breccia, and lapilli tuff of fine-grained to glassy olivine-phyric basalt. Repre-
sents subaqueous (lacustrine) extrusions of basalt that later formed the subaerial basalt of
Spring Mountain (unit Thsf). Thickness is as much as 300 ft

Sample preparation

Samples for whole-rock analysis (WRA) (Table 1, Plate 2) were crushed to minus Y4-in. in a
steel-jawed Braun chipmunk crusher and split in a Jones-type splitter in the Oregon Department
of Geology and Mineral Industries (DOGAMI) laboratory. A split of about 100 g of each sample was
ground to minus 200 mesh in agate grinding media by X-Ray Assay Laboratories (XRAL) of Don
Mills, Ontario.

Samples for trace-element analysis (Table 2, Plate 2) were crushed to minus V4-in. and split as
indicated above. Each sample split was ground to about minus 200 mesh in chrome-steel grinding
media in an Angstrom disk mill in the DOGAMI laboratory. Each minus-200-mesh split was split
again to produce two subsamples, one for gold and one for other trace elements to be determined.

Chemical analysis

Whole-rock analysis: X-ray fluorescence (XRF) analyses were performed by XRAL. XRAL used
a fused button for its analyses (1.3 g of sample roasted at 950 °C for one hour, fused with 5 g of
lithium tetraborate, and melt cast into a button). Loss on ignition (LOI) was determined by the
roasting.

Trace-element analysis:
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Sedimentary rocks and tuff (middle Miocene)—Interbedded arkosic and tuffaceous sedimen- 1. Gold, uranium, tin. Bondar-Clegg, Ltd., of North Vanceuver, British Columbia, performed 1989b, Geology and mineral resources map of the Owyhee Dam quadrangle, Malheur County, Oregon;
Tst tary rocks and tuff. Arkosic rocks occur mainly in eastern third of quadrangle and consist of the analyses for gold, uranium, and tin. The method employed for gold was fire assay precon- Oregon Department of Geology and Mineral Industries Geological Map Series GMS-55, scale 1:24,000.
sandstone, pebbly sandstone, and siltstone with minor carbonaceous mudstone, siltstone, and thin centration of the gold in a 20-g sample (gold was collected in added silver), acid dissolution of the Gilbert, D., 1988, Geology and geochemistry of the Mahogany Hot-Springs gold prospect in the Owyhee region of
Wkl lignitic beds. Mostly poorly consolidated; locally strongly indurated owing to cementation by silica, resulting bead, and a directly coupled plasma (DCP) emission spectrometer finish. The detection southeastern Oregon: Seattle, Wash., University of Washington master's thesis, 76 p.
| N 2I8 ) 80 especially in beds that originally had high porosity and permeability. Mostly of fluvial origin, but limit was 1 part per billion (ppb). For uranium, a 0.1-g sample was digested with concentrated nitric Kittleman, L.R., Green, A.R., Haddock, G.H., Hagood, A.R., Johnson, A.M., McMurray, J M., Russell, R.G., and
= some is lacustrine. Beds show common cross bedding and foreset bedding whose orientation acid, the solution diluted, an aliquot fused with NaF, and the uranium determined by fluorimetry. Weeden, D.A., 1967, Geologic map of the Owyhee region, southeastern Oregon: Eugene, Oreg., University
% -"f.?‘?'?'uﬁ'[lﬁ indicates deposition by south-flowing currents. Tuffaceous rocks consist of shard-rich siltstone, The detection limit was 0.2 ppm. Tin was determined (on an unpacked sample on a mylar film of Oregon Museum of Natural History Bulletin 8, scale 1:125,000.
feEerly mudstone, and sandstone of fluvial and lacustrine origin. Some tuff beds as thick as 20 ft are formed support) by X-ray fluorescence (XRF) on an energy dispersive XRF spectrometer. Corrections were Kittleman, L.R., Green, A.R., Hagood, A.R., Johnson, A.M., McMurray, J.M., Russell, R.G., and Weeden, D.A.,
e of very pure, uniform-appearing glass shards; most, if not all, tuff beds are reworked. Thick tuff made for inter-element interferences. The detection limit was 5 ppm. 1965, Cenozoic stratigraphy of the Owyhee region, southeastern Oregon: Eugene, Oreg., University of
)L el beds south of Succor Creek in southern part of quadrangle are altered to clinoptilolite. The 2. Other trace elements. Geochemical Services, Inc., (GSI) of Torrance, California, performed Oregon Museum of Natural H?story Bulletin 1, 45 p.
tuffaceous rocks oceur throughout quadrangle and are interbedded with arkosic rocks in eastern the analyses for 15 other trace elements. The method emploved a proprietary acid dissolution and MacLeod, N.S., 1990, Geology and mineral resources map of the Mahogany Gap quadrangle, Malheur County,
part. Unit contains Barstovian vertebrate fossils including fish as well as plant fossils (Taggart, organic extraction of a 5-g sample. The finish was by induction coupled plasma (ICP) emission ().;egg‘:}Oregon Department of Geology and Mineral Industries Geological Map Series GMS-65, scale
1971; Taggart and Cross, 1974; Cross and Taggart, 1983; Walden, 1986). Age of unit is 11 to 16 Ma spectrometry. GSI considers the digestion to provide total metal contents except for gallium and 124000, o ; p 2
in the Idaho part of the map according to Ekren and others (1981). Lithology of unit in Coal Mine thallium. The detection limit for a given element varies slightly as a result of GSI's monitoring Nakamura, K., 1977, Volcanoes as possible indicators of tectonic stress orientation: Journal of Volcanology
Basin is described by Walden (1986). Mapped as upper part of the Sucker Creek Formation by process; in all samples Te was below the detection limit of about 0.5 ppm. Geothermal Research. v. 2, p. 1-16. ) .
SR : : 2 . Kittleman and others (1967). Exposed rocks in unit locally exceed 1,000 ft thick. Unit Tst also Newton, V.C., Jr., and Corcoran, R.E., 1963, I’I‘etraleum geology 0!' the western Sna_ke Bl\'er basin, Oregon-Idaho:
e, el o / 7 - o A CUTA Uiy includes the following: Oregon Department of Geology and Mineral Industries Oil and Gas Investigation 1, p. 33.
X Fery .y AL e L AT S N o e ] g Palmer, A.R., 1983, The Decade of North American Geology 1983 geologic time scale: Geology, v. 11, no. 9, p.
A -__,...\51’ L gy e —Xoud N = Altered tuffaceous rocks (middle Miocene)—Massive to thin-bedded tuffaceous siltstone, 503-504.
e = (L aehs f - | Tsta sandstone and tuff that shows pervasive alteration including silicification, K-silicate alteration, Rytuba, J.J., Vander Meulen, D.B., Plouff, D., and Minor, S.A., 1985, Geology of the Mahogany Mountain caldera,
and zeolitization. Occurs in two areas. Northern area straddles Succor Creek and is part of MAP SYMBOLS Oregon [abs.|: Geological Society of America Abstracts with Programs, v. 17, no. 4, p. 70.
alteration area surrounding Mahogany hot-springs-type gold prospect 1 mi north of quadrangle Sheppard, R.A,, and Gude, AJ., 3rd, 1983, Field trip stop 3, Sheaville zeolite deposit, Sheaville, Oregon, in
boundary. Rocks and alteration in this area are described by Gilbert (1988). Alteration at 7—?—  Contact—Approximately located. Short-dashed, queried contact indicates coherent block of unit Mumpton, F.A., ud,.Zeo-Tr"lp '83: An excursion to selected zeolite deposits in eastern Oregon, southwestern
Mahogany prospect has K-Ar age of 12.6+0.6 Ma (J.J. Rytuba and E.H. McKee, personal o : - J Idaho, and northwestern Nevada, and to the Tahoe-Truckee water reclamation plant, Truckee Callfmjma.
communication, 1990}, an age presumed to be essentially the same as the age of the host rocks Tst that has probably moved as a landslide July 7-10, 1983: Brockport, N.Y., International Committee on Natural Zeolites, c/o Department of Earth
Southern area of alfered tuffaceous rocks straddles Succor Creek near east border of map —I——=..7 Fault—Dashed where approximately located; dotted where buried; queried where uncertain; SE:.H ;:ldS:::g?;;:;sﬁcgﬂﬁ:leB;T: ;Zr;i;hl:‘dzeu;:::: :olullheasl.cm Oregon: Oregon Geology, v.
iurm]'md]ggﬁ hasgl b m‘frus?:“ exgt;‘sedcll'uear creek .leve;‘f Low-grade thermal metamorphism ball and bar on downthrown side of faults with apparent vertical displacement; arrows show 49, no. 1, p. 3-10.
B direction of horizontal offset Taggart, R.E., 1971, Palynology and paleoecology of the Miocene Sucker Creek flora from the Oregon-Idaho
. . . . . . boundary: East Lansing, Mich., Michigan State University doctoral dissertation, 196 p.
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locally include airfall lapilli tuff. Initial dips are as great as 80°. Former basaltic glass is mostly t RN DR Bt 1. ik RET e d GOl AL 19875, Gaili N—— Rid
560 000 replaced by yellowish clay minerals (palagonitized); deposits are cut by abundant diagenetic calcite 20 Stri . ander Meulen, DB, Rytuba, £.J., Gubenslyy, M.J., and Goeldner, C.A., 19878, Geologic map af ihe Banrock ke
2PU LU 2 : : > 5 . rike and dip of beds quadrangle, Malheur County, Oregon: U.S. Geological Survey Miscellaneous Field Studies Map MF-1903,
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probably from maars, tuff cones, and tuff rings. Occurs as deposits at several stratigraphic levels.
Similar to deposits of several different ages in the Owyhee Reservoir area described by Cummings
and Growney (1988). Interbedded in middle Miocene sedimentary rocks of unit Tst. Thickness .I
variable, but locally as thick as 300 ft

2] Horizontal beds Vander Meulen, D.B., Rytuba, J.J,, Vercoutere, T.L., and Minor, S.A., 1987b, Geologic map of the Rooster Comb
quadrangle, Malheur County, Oregon: U.S. Geological Survey Miscellaneous Field Studies Map MF-1902,
seale 1:24,000.

Vander Meulen, D.B., 1989, Intracaldera tuffs and central-vent intrusion of the Mahogany Mountain caldera,
eastern Oregon: U.S. Geological Survey Open-File Report 89-77, 69 p.

Walden, K.D., 1986, A stratigraphic and structural study of Coal Mine Basin, Idaho-Oregon: East Lansing, Mich.,
Michigan State University master's thesis, 70 p.

Location of whole-rock sample analyzed in Table 1, Plate 2

Rhyolite flows (middle Miocene)—Massive to flow-banded rhyolite that shows ubiquitous Location of mineralized sample analyzed in Table 2, Plate 2

Tr vapor-phase alteration. Locally spherulitic and in places perlitic. Contains phenocrysts of sanidine
and quartz. Mapped margins of unit are probably nearly the same as the original borders of the
rhyolite flows, judging by distribution of perlite and flow banding. Probably younger than tuff of
Leslie Gulch of Kittleman and others (1965) and Vander Meulen and others (1987a,b), which has a
K-Ar age of about 15.5 Ma. Thickness about 200 ft; unit is much more extensive and thicker to west
in Mahogany Gap quadrangle (MacLeod, 1990) and northwest in Bannock Ridge and Rooster Comb
quadrangles (Vander Meulen and others, 1987a,b)

Tables 1 and 2are on a separate sheet (Plate 2)

Older andesite (middle Miocene)—Andesite massive flow, flow breccia, and invasive sill along
Toa Succor Creek in northern part of map area. Near U.S. Highway 95, andesite appears to be invasive
FEET into tuffaceous rocks (unit Tsta). Age probably about the same as unit Tr. Thickness is about 150
ft or less

a Older hydrovolcanic deposits (middle Miocene)—Hyaloclastic basaltic tuff, lapilli tuff, and
Topt tufl breccia along Succor Creek in northern part of map area. Similar lithologically to other
s - ; : =l : = o 3 o — hydrovolcanic deposits in area (units Thst and Tbh). May be similar in age to unit Tr and probably

Budger S _ wtr i i = 2, \ =2 [ e only slightly younger than unit Tob. Thickness about 100 ft

PRy \ . { ! J / f 5
N\ : - ' = g Wil oa N oy et [ Older basalt flows (middle Miocene)—Aphyric or olivine-phyric basalt along Succor Creek near
: 57 = L | ' Tob north end of quadrangle. Tholeiitic, relatively high-Fe and low Naz0O, P2O5 composition (sample A,
Table 1, Plate 2) contrasts with other analyzed basalt and basaltic andesite in area. Similar in
composition to basalt (unit Tob) underlying rhyolite (unit Tr) in adjacent Mahogany Gap quad-
rangle (MacLeod, 1990). May correlate with Owyhee Basalt (unit Tho of Ferns, 1989hb) in the
Owyhee Dam quadrangle and with some flows of unit Th of Vander Meulen and others (1987a,b).
Thickness not known as base is not exposed; probably is less than 200 ft

Basaltic intrusions (Miocene)—Dikes, sills, and irregular intrusions. Some sill-like intrusions
Tib associated with basalt of Spring Mountain (units Thsf, Thst, and Tbsp) may be invasive, Small
- basalt intrusion along Succor Creek in southeast corner of quadrangle has numerous dike-like
apophyses (unmapped)and may be much larger at depth, based on wide zone of metamorphic effects.
Ages range widely. Youngest intrusion may be north-south dike that cuts rocks as young as unit

Teg in northeast part of quadrangle

[ ) Other intrusions (Miocene)—Small intrusion on hill south of Emery Spring and a quarter of a
Tio mile east of U.S. Highway 95 is formed entirely of brecciated country rock with no juvenile material

43°07'3
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€0 000 FES APy ) 1 53 "0/ S0 and probably is hydrobreccia pipe related to underlying basalt sill (unit Tib), which crops out on
R 46 E RATE REGW 4gguim | 117700 west side of hill. Small outcrops of andesite or dacite between Succor Creek and Cow Creek in
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