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EXPLANATION

Surﬂclal Geologic Unlts

Recent alluvium and i divided: Unconsoli ly unsorted, poorly to well-graded
clay, silt, sand, and gravel in acbvestmam d’lannatsandﬂmdplmmof“ﬁlbw(:mk Siivies River, Sage Hen Creek,
and Hamey Basin. Gonstsbmrﬂycl!ncadlydemodhﬂmryvdcamcdmmmmmeuemzmcmmnwphicde—
tritus in northern portion of Willow Creek Flats. Approximately equivalent to Qal {alluvium) and Os (; y de-
pasits) of Piper and others (1939), Greene (1972), Greene and others (1972), andWatkarl!Q??}andOs-’OaHaihmmm.
and Holocene sedimentary deposits, undifferentiated) of Brown and others (1980)
4 Alluvial fan deposits: U lidated to partial 1, cross-bedded, poorly graded, poorly sorted mixtures of
silt, sand, a:ﬂgrmldemm:lemedrromlomibedm Mﬂmmﬂﬂcardmwrﬁngersmmmﬁoﬂalmnmhsoiw
- 4 vated canyons and drainageways. Partial cementing by caliche (CaC0g) common. Partially equivalent to Of (aliuvial fan
deposits) of Greene (1972), Greene and others (1972), and Brown and others (1980)

Colluvium and colluvium-bi bed rock: Unconsolidated, unsorted deposits of locally derived voicanic and
Ttary detritus forming thick soll cover and talus slopes. Shown as separate unit on map where deposit completely
obscures underlying bed rock. Shown as pattern over regular bedrock-unit color where deposits are thin enough that un-
derlylng' unit can be inferred
¥ lide d its: Unconsolidated blocks of bed rock and debns moved downslope via debnis flow and slumping
i lrurnundammbymams
Terrace g is: Uinconsol o p gravels, cobbles, and boulders composed of locally derived
Terllarysildc mafic, antlnsl‘l—l'lowdslrill.ls mummussmmdmmmhmmsuemnam May
ep 1t lag gravel derived from g of unit QTst, as well as discrete alluvial episode
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Bedrock Geologic Units

Harney F

Pl to Pi (7) tuff sedimentary rocks: White 1o bull, unconsohdated to semiconsolidated,
wedll-sorted to poorly sorted, poorly graded, well-siratified wifaceous to pumiceous claystone, siltstone, sandstone,
and minor conglomerate, with some possible air-fall tuff. Overlies and interfingers with unit QTbw in southermn por-
tion of map and directly overlies unit Taw and older units in central porhon of map. Total thickness in mapped area is
probably 300-400 m, with thickness ol 250 m indicated in Weed and Poteet 1 oll well northeast of Burns (Oregon
Department of Geology and Mineral Industnes files) Represents fluvial-lacustrine deposit which filled Harney
Basin to level which was 75-100 m higher than present-day basin elevations. Type section for Harney Formation in-
cluding rocks equivalent lo this unit has been defined by Walker (1979) at Wrights Point, several kilometers south of
mapped area on State Highway 205; unit QTst is herein correlated with sedimentary member of that section. Par-
tially equivalent to Th (Harney Formation) of Piper and others (1939); QTs (sedimentary rocks) of Greene (1972),
Greene and others (1972), Parker (1974), and Walker (1977}, sedimentary member of Hamey Formation of Walker
{1979); and unit QTst (luffaceous sedimentary rocks) ol Brown and others (1980)

Wrights Point Member (Pliocene to Pleistocene?): Dark-gray to black, vesicular, diktytaxitic 10 compact
dlinopyroxene-bearing oliving basalt. Unit overfies and interfingers with unit QTst and represents multiple flows.
emanating from Dog M in, south of mapped area (Parker, 1974) Potassium-argon dating of unit indicates
ages of 2.3-3.0 m.y. for lower flows exposed on Wrights Point (Greene and others, 1972, Parker, 1974). Chemical
analyses indicate 3502 comtent of 48.7-51.2 percent and Kzﬂ content of 0.19-0.53 percent (Parker, 1974). Type
section for this unit has been defined by Walker (1979) at Wrights Point; unit QTbw is herein correlated with basah
ber of that section. Partially equivatent to Th (Hamey Formation) of Piper and others (1939). Approximately
equivalent to QTb (basal) of Greene (1972) and Greene and others (1972), TQb (Tertiary and Quaternary basalt)
of Parker (1974), Wrights Point Member of Hamey Formation of Walker (1979}, and QTb (upper Pliocene basalt) of
Brown and others { 1980)
Basaltic andesites of Willow Creek Flats (upper Miocene to Pliocene)

Basaitic andesite flows (Taw) and dikes (Tad): Medium- to dark-gray, plaly, sconaceous 1o dense, glassy,
pyroxene basaltic andesite. Represents muitiple flows emanating from eroded cinder cones of unit Tav. Potas-
sium-argon dating performed for this study by Stanley H. Evans of University of Utah Research Institute yields age
ol 8.6 = 0.3 m.y. for flows immediately east of Burns Butte. However, rocks of similar lithology and landform mor-
phology west and north of Burns Butte overfie unit Tmtr, which has accepted age of 6.5 m.y. (Walker, 1979). There-
fore, these rocks are assumed to be a chemically and petrologically similar volcanic unit which is recurrent through-
out part of the late Miocene section from approximately 8.6 m.y. B.P. 1o 4.0 m.y. B.P., with oider date fixed by potas-
sium-argon dating and stratigraphic position above Tmtp. Chemical analyses obtained for this study indicate Si0,
content of 52.8-54 3 percent and K0 content of 1.7-1.8 percent. Feeder dikes are mapped separately as unit Tad
in Willow Creek Flats area. Partially equivalent to Qbh (olivine basalt and ejectamenta near Hines) of Piper and
. others (1939); QTmv (mafic vent complex) and Ta (andesite) of Greene (1972), QTmv (mafic vent complexes),
| Fembf npacnoia s g H QTb (basalt), QTps (subaqueous pyrociastic rocks), and Ta (andesite) of Greene and others (1972); QTmv (mafic
- 5 \\A!RSTRIP vent compl Tpb (pyrociastic rocks of cinder cones), and Tob (olivine basalt) of Walker (1977); and
] QTmv (upper Pliccene mafic vent complexes) and Tma (andesites) of Brown and others (1980)
i

- ‘.: ﬂl Basaltic andesite vent complexes: Red to purple o brown basaltic and andesitic agglomerate llows, base surge
p?z,“ “ palagonite tuffs, ash-fall tufts, ash-flow tuffs, scoria, and minor unconsolidated cinders. Forms low rounded hills im-
ikt diately west of Hines and in Willow Creek Flats area. Most unconsolidated cinders and scoria have been eroded
T T and reworked within units Qf and QTst. Unit occasionally shows ct ics of both subag and subaerial
5 £ 4 eruptions within individual cinder cofies. Unit is vent complex for unit Taw. Partially equivalent to Qbh (olivine basalt
Ta Y’ and ejectamenta near Hines) of Piper and others (1939); QTmv (mafic vent complex) and Ta (andesite) of Greene
(1972); QTmv (mafic veni complexes), QTb (basalt), QTps (subaqueous pyrociastic rocks), and Ta (andesite) of
Greene and others (1972); QTmv (mafic vent comp Tpb (pyroclastic rocks of b asaltic cinder cones), and Tob
{olivine basalt) of Walker (1977); and QTmv (upper Pl mafic vent compl and Tma (andesites) of Brown
= and others (1980)
; / ; Qe | Rattiesnake Ash-flow Tuff (upper Miocene): Light-brown to red-brown to gray, pumiceous, xenalithic, porphyritic,
Tmie sod.a-rhyolrlicwsldedashﬂowmﬂ. Found as dominant lithology throughout mapped areas as 10- to 20-m-thick resis-
. tantr ks. Oulcrops show strong ash-fiow zonation, with basal and upper vitrophyric zones, middie and lower
lithophysa! zones, and middle "stony” or davitrified zone. Pumlcenseulamcandllqm mrneciurnm w‘thtrag
Tmtr ments ranging from 2-10 cm in longest dimensian. Phenacrysts are g y alkall f L and|
quartz, with rare iron-titanium oxide pseudomaorphs after zircon. gmundrnassmnststsm'glamshmmnmcm
Axiolitic structures of cristobalite, tridymite, quartz, and alkall teldspar are common within dewitrified zones. Potassium-
arwnagaslorunﬂmngemso—? 1 m.y., with accepted average value of 6.5 m.y. (Parker, 1974; Walker, 1979);
| analyses i content ol 77.0 = 1.0 percent and K,0 contenl of 4.9 = 0.7 percent (Walker,
1979). Type section mwmmmﬁwwwmnsﬁ:mm Creek along State Highway 395, 10 km north
of Burns, and unit Tmitr is herein correlated with that section. Vent area for unit Tmir is approximately 30 km south of
mapped area in Buzzard Creek Canyon near Harmney Lake (Walker, 1969, Parker, 1974; Walker, 19789). Unit includes
conformably underlying minor ash-fall and limited ash-flow deposits. Partially equivalent to Td (Danforth Formation) of
Piper and others (1930) and Tat (silicic ash-flow tulf) of Walker (1977). Approximately equivalent to Tdo (welded tuff of
Double O Ranch) of Greene (1972) and Greene and others (1872), Trs (Rattiesnake ignimbrite tongue) of Parker
(1974), Rattiesnake Ash-flow Tuff of Walker (1979), and Tmir {Rattlesnake Ash-fiow Tuff) of Brown and others {1980)

0c Basaltic andesites of Rimrock Springs (upper Miocene): Light- to dark-gray, platy, occasionally scoriaceous, gener-
| I T —— e Vo, L T ally denss, slightly porphyritic, clinopyroxene basaltic andesite flows with rare scoria flows. Unit is composed of one 1o
~is six flows that crop out in Willow Creek Canyon and in Rimrock Springs area, for which unit is informally named in series
of 5- to 10-m-thick rimrocks that underfie unit Trtr and overtie unit Tmrb. Chemical analyses obtained for this study indi-
Tmar cate Si0, content of 52.7-54.3 percent and K,, 0 content of 1.6-1.7 percent. Unit is mapped separately from unit Taw on
basis of stratigraphic position and distinctive porphyritic nature. Probable sources for unit are fissure vents in Rimrock|
Springs and Willow Creek Flals area. Partially equivalent 1o Th (Hamey Formation) of Piper and others (1939), Ta
{andesite) of Greene (1972) and Greene and others (1972), Tob (olivine basalt) of Walker (1977), and Trma (andesites)
of Brown and others {1980)
*| Soda rhyolite of Golden Ranch (upper Miocene): Light- to medium-gray, porphyritic, biotite-, h wde-, and quartz-
-.| bearing sphenulitic soda rhyolite. Massive in hand speci and thin dely foliated in outcrop. Ovaﬂleamtts
| Tmrb and Tmih in 5- to 20-m-thick outcrops south and west of Burns Butte. Potassium-argon dating yields age of
7.8 = 0.26 m.y. (Greene and others, 1972), chemical analyses obtained for this study indicate Si0, content of 70.5-70.9
percent and K,0 content of 4.6-4.7 percent. Partially equivalent to Td (Danforth Formation) of Piper and others (1939),
Tws (silicic vent rocks) of Walker (1977), Tr (rhyodacite) of Greene (1972) and Greene and others (1972}, and Tmvb|
(rhyodacite of Burns Butte) of Brown and others (1980)

7 Soda rhyolite of Burns Butte (upper Miocene): Light-gray 1o pink, flow fol aphyric, quartz-bear-|
0c | ing soda rhyolite with laintly banded biack to dark-green obsidian flow tops. Crops out with strong foliation and common
Trorb recumbent tolds in 20- 1o 100-m-high outcrops at Burns Butte and adjacent ridges and along Willow Creek fault scarp.
T | Intrudes and overfies tuff of Wheeler Springs. Potassium-argon dating of unit indicates age ol 7.55 = 0.1 m.y.; obsidian
T mr hydration rind age Is 7.54 = 0.1 m.y. (MacLeod and others, 1975). Chemical analyses performed for this study indicate|
SI0, content of 73.6-75.8 percent and K,0 content of 4.3-5.2 percent. Partially equivalent to Td (Danforth Formation) of

Piper and others (1939), Tvs (silicic vent rocks) of Walker (1977). Tr (rhyodacite) of Greene {1972) and Greene and

athers (1972), and Tmrb (rhyodacite of Bumns Butte] of Brown and others (1980)

Soda rhyolite intrusive (upper Miocene): nghl-grwaphyncsodamyolna Oumrsnrubbiyexpowusmrudhgmﬂut
Wheeler Springs, southeas! ol Burns Butte. May represent hypabyssal ir q 1 1o unit Tmrg

[——_ Prater Creek Ash-flow Tuff (upper Miocene): Light-brown to gray, crystal-poor, pumice-poor, devitrified, soda-rhyolitic
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waldedmﬂowtuﬁ.Dommmmwlmﬂod.platyouwopsnwﬁlbwoeekﬂalsandnmhofm&ma In
thin section, unit is hypocrystalline and axiolitic, with littie or no eutaxitic pumice. A d average pc i
age obtained for this unit is 8.4 m.y, (Walker, 1878), Chemi lyses indicate s:ozwnuacuoﬂ47112
— percentand K,0 content of 4.4 + 0.1 percent (Walker, 1979), Whole-rnckanalymspsﬂommdfarwsstudyuﬁncm
5i0,, content ol 75.4 percent and K,0 confent of 4.4 percent. Type section for unit has been defined by Walker (1979)
along Poison Creek near State Highway 394, 11-12 km north of Burns, unit Tmip is herein correlated with that type sec-
tion. Vent area for unit Is near Double O Ranch, approximately 25 km south of mapped area (Parker, 1974). Partiaily
equivalent to Td (Danforth Formation ] of Piper and others { 1839) and Tat {silicic ash-flow tutl) of Walker (1977). Approxi-
e z mately equivalent to Twip (welded tul! of Prater Creek) of Greene (1972) and Greene and others (1972), Tmip (Prater
o & . Creek ash-flow wif) of Parker (1974) and Brown and others (1980}, and Prater Creek Ash-flow Tul of Walker (1979)

. N .
Disposal ' Tutf of Wheeler Springs (middle Miocene): Sequence of 75- 10 100-m-thick welded and unwelded ash-fall, lapill-fall
& [ ash-flow, lapilli-fiow, and lithic-rich ash-flow tutfs which apparently erupted from vent either undertying or west of Bums
&? ﬁ - Butte; zonation vectors indicate direction of movement east loward Hamey Basin, Unit is separable into six mappable.
) - lithologically distinct members described in detail below. Partially equivalent to Td (Danforth Formation) of Piper and
5 10.2 @ 19.5 = others (1939); Tvs (volcanic sedimentary rocks) of Greene (1972), Greene and others (1972), and Walker (1977); and
€3 - Tmﬂ{hﬁmsedimnﬁwrmks}dﬁrmandoihm{iml

(8]
hkiss lapilfl ber: Light-brown to white, | lithic-rich to lithic-poor, rhyolitic
o s I I | Iapulh fall and lapiili-Now tults, with minor ash- laﬂandmmuﬂlsandaﬂclasucrods Underties units Tmrg and
- 4 =~ G Tmrb; forms 10- to 50-m-high outcrops in borrow pits and road cuts immediately north, south, and east of Bums

: 29* Corenld TN S 28 Butte. Lithic fragments range from rhyodacite to basalt in composition and from pebble to bouider in size. Chemical
analyses obtained for this study indicate Si0, content of 72.9-73.3 percent and K, 0 content of 5.1-5.8 percent for

ety = magmatic pumice fragments. Unit Tmih consists of at least twenty discrete eruptive events

- A rhead welded ash-flow tuff member: Light- to dark-reddish-brown, crystal-vitric, soda-rhyolitic welded ash-
.t fiow tuff. Forms 10-m-high outcrops which display zoning, with recognizable, very thin basal vitric, basal

: A g lithophysal, and extensive middle "stony” or devilrified zones. In thin section, unit Tmta shows devitrification 1o
(®) IR crystobalite, quartz, and alkali leldspar, with sutaxitic and axiolitic structures and spheruiites. Unit aiso contains
small amount of lithic fragments, including recognizable clasts of basall, andesite, and rhyodacite. Potassium-
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East Ridge lithic Light- to dark lith gr rich, crystal-vitric, soda rhyolitic weided
ash-flow tuff Fonm1&mmhmopcappmndgemmedlmelyaaslmwr\eeier5mngs In thin section, devit-
rified zones of unit are identical to unit Tmta; h g lithic fragments have con-
torted and rounded glass shards. mcmnmmmnmmxwmalyao—sopermlofmt range from sand
to boulder in size, and are generally composed of rhyodacite. Unit probably represents dome-destroying event
which immediately preceded eruption of unit Tmta and is lithologically similar fo unit Tmta

McGee welded ash-flow tuft member: Light-brown o dark-gray, aphyric, crystal-vitric, rhyolitic welded ash-flow
tuff. Forms 5- to 30-m-high outcrops in gullies and ridges immediately east of Burns Butte. In gully north of Wheeler
Springs, unit Tmtm grades both laterally and vertically from highly welded, compact, devitrified tulf 1o expanded vit-
nic tuff, Bladthyda:eoobddlanmgmmdmasammmoniywmmMM with relative abundance decreas-
ing east laterally away from p point of sruption ir y underlying or wast of Bumns Butte. Lateral zon-
ing also occurs, mmmmmmewmwmmmirmmwmmmam
portion of map area. Chemical analysis obtained for this study indicates Si0, content of 73.0 percent and K,0 con-
tent of 5.65 percent for magmatic pumice fragments

Newman lithic member: Light-brown to yellow, lithic-fragment-rich, vitric, rhyolitic welded ash-flow tuff. Exposed
in 2- to 5-m-high outcrops underlying unit Tmtm west of Burns Butte. In both thin section and chemical analysis,
gmndnms [magrnauc}wumuiurihslrmsnnwmmhumume and may ruptessnldome-desiruwng
event i v of unit Tmtm. Ash- to lapili-size lithic fr: of
unit. Chenﬂcalanalysaswmlnsdhmwmmmzmmn{ofﬂ }?asDavmnlmﬂK.‘.OomnamoHi—
6.6 parcant for magr p agments

Sage Hen weided ash-flow tuff member: Light-pinkish-gray to purple-gray, crystal-vitric, rhyolitic welded ash-
flow tuff. Exposed in 5- to 10-m-high outcrops east of Burns Butte immediately below units Tmtn and Tmtm. Shows
abrupt change in zoning from compact highly welded zone with flattened light-gray pumice and dewvitrified ground-
mass to upper, highly inflated zone showing considerable vapor-phase alleration; of both groundmass and eutaxitic
pumice. In some cases, pumice has totally been altered to masses of crystobalite. Thickness of densely weided
zone decreases iaterally eas! away from possible eruptive center near Burns Butte area

Middie and upper Miocene silicic volcanic and sedimentary rocks, undivided: Ui h of ash-flaw tuff,
rhyodacite, dacite, andesite, minor mafic lava, and volcaniclastic sediment found in M. T. Halbouty's Federal
1-10 and United Co. of Oregon's Weed and Poteet 1 oil wells. Immediately underfies units shown on map and is proba-
bly composed of portions of several silicic eruptive centers that have been buried by younger units. Included within this

q are all or part of following units: Tmtr (in Weed and Potest 1 well only), Tmar, Tmrb, Tmrg, Tmtp, and tulf of
Wheeler Springs. May also include other rocks not in map area and Devine Canyon Ash-flow Tuff and its associated
vent rocks, for which Greene (1872) and Walker {1978) propose an eruptive center and subsequent collapse caidera in
Burns area. Shown only in cross section
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SYMBOLS

?_ Contact Appr tely located; queried where inferred

= ¢ == Fault: Approximately lncated, dashed where inferred, dotted where concealed. Ball and bar on downthrown side;
bar shows dip; arrows indicate direction of relative motion

15_

® & = "’Sy'mﬂine: Shows trace of trough plane. Approximately located, dashed where inferred, dotled where concealed,
Arrow shows direction of plunge
Attitude of Beds

Strike and dip
Horzontal
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Flow Foliation

Strike and dip
Horizontal
Vertical
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WELLS AND SPRINGS

‘¢" Aband d petrol prospect well, with company name, well name, total depth (T.0 ) n leet, and heat-tiow data
{see below)

*BENQ 125 MI.
RILEY JUNCTION (U.S. 20 & 395) 20 MI.

| o3 Water well, with water lemperature (*C)

X ol e Water well, with heat-fiow data (see below)

ﬂ 3 Flowing water well, with water lemperature (*C)

- 1 J.. 3 Spring, with water temperature (°Cj

Spring, dry at time of study: water temperature ("C) trom Piper and others {1938)

9( (7] ztbi\ 2 \ HEAT-FLOW ;‘;;;;;

51.1
. . 3 Bottom-hole g »@)) g Probed depth (m)

i * ] temperature (*C}] —

Heat flow
i mWrn'a}

|\ 8.6 New K-Ar age (million years)
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R.31E. 2'30 I s ' P B 1196
/";5 Polyconic projection 1927 MNorth Amencan datum ' "EFE“E"GES
g 10,000-foot grid based on Oregon coordinate system, south zone Brown, D.E., McLean, G.D., and Black, G.L., under the direction of Riccio, J.F., 1980, Preliminary geo-
/: 1000-meter Universal Transverse Mercator grid ticks, logy and gex of the northern Harmey Basin, Oregon: Oregon Department of Geology and
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Based on field work performed during 1979, 1980, and 1981. The author wishes to acknowledge the ; SCALE 1:24000
assistance of Gary D. McLean in 1979 and 1980 and John R. Petros and Dulcy A. Berri in 1981. 0
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5 zone 11, shown in blue Mineral Industries Open-File Report 0-80-6, 52 p.
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