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KEEWEY RXDQE 

All,uvium tHolacene a n d  Pleistacene?) Untsnsalidated 
and g,enerally pearly-sorted deposits of gravel, 
sand,' and ~ 2 1 %  sala:W m d e r n  streams and flood 
plains. 

,Col lwkaf  and alluvial fan deposits (Holocene, 
Plefs%gcsne, and Pltacanet) Mafnly alluvial fan and 
s l o p e  d e p a s i  ts o,f w,n~o#r;Olid&ts&, coarse gravel and 
silt, ualXuvidl dap~5ti&W9 i;fi;,luda Serer ahd talus 
along r idgesdapci aPHd bhiE#c  a~cUrnu-1At ions o f  
windblown silt tlaess) and sland. QTfc along the west 
flanks of Keeney and H o a d ~ o ~  R5BgOe Ss mostly mad& up 
o f  basa l t  talus f r o m  unit T@rqy $haI* has buried 
unconsol idated arkosic sands and co,rrec volcanlc- 
clast  gravels. Surfaces east o f  Kes~Wy Ridge are 
covered with uncon5alidated prsvels  with rounded 
clasts o f  aphyric b l a c k  obsidian. The unconsulidated 
gravels are i f i t e r p r e t e d  as parkially eroded alluvial 
fan deposits o f  Late Plioccm age. 

Olivine basalt (upper Miocene) Bluish-black to 
black olivine basalt flaws and orange palaganite 
hreccias. T h i c k e n s  northward i n t o  the Harper 
quadrangle where i t  unconformably averlieo units Tbc 
and Tbcs (Ferns and O'Br'ienb 1W2al. Includes hyala- 
uphitic and subophikic f l o w s  with olivine and 
plagiorlase pheno.cryots. Chemically tholeiitit 
olivine basalts (Ferns and b43rien, iSVla), 
Comprises the uppermost basalt flows in the Grassy 
Mountain Farmatton a f  Kittlemsn and athers (1965, 
19671. 

[I' Ohunuray Ranch Basalt (upper Pliocene) Dark b l a c k  to 
gray-black olivine basalt flow tha t  unconforrnably 
overlies unit Tbcs west o f  Keeney C r e e ' k .  The f l o w  
can be traced westward intu the Avery C r a e k  
quadrangle, whevg i t  f o r m s  an extensive cap .  
Petrographically an olivine basalt with ophitic 
clinopyroxene and 3% iddingsitired olivine 
phenocryrts as large as 3 MI. Chemically a 
tholeiitic olivine basalt  CSample 7, T a b l e  1). 
Correlative ta t h e  Shumuray Ranch Basalt o f  
KittZeman and ath\er+s ( 1989, 19b71, from which 
Fiebelkurn and others [ 1W3.1 report a K / A r  dat% o f  
12.4 M*. 





Ba3eltir andesftes (middle to upper Miocene) Mainly 
dark blackish-blue, plagioclase- and hypersfhene- 
phyric basaltic andesike f lows which tommanly 
weather red.  Variable number of flows exposed in the 
s:ltipn, which thins rqpidly to the sButh and nest. 
Rggtogate t,hickd4jtg$i ranges from about 40 feet  on t h e  
west side qQ Fv_~p~qaqO houmtoin in ser. 21, T, 22 
S. ,  R. 42. E,, where $WQ -fSpws are e~~prsoed; to over  
400 feet  .on Lang Creek. Upp,er f l o w s  are hyalaphitic 
w i t h  plag'i&c-la&e, hyperckheue $Hd oqcasional olivine 
phenacryats set i n  a cjrauhdfiLss comprised o f  smaller 
p l a g S . 0 ~  kas* Iafhs in g : t & k  cVon%:aS-nlng abundant 
disseminasrd fine sp@qu&&. PTkg&a&'I&ss p h a . n ~ t r y s t s  
as 1aFg.e -as 4 mm in length rn9,ka  ti^ aS much i s  15% OF 
selected sg8pl.e~. Wainly basaltf* 6-ndes3.t~~ (Sample3 
2, 3, 5 ,  % 11, Table IS with '  abau8 64% SiQE and 
lb -3% CIlEQB. Llncorrfarmsb+y over1,Z~s- flows and 
breceias o f  Tdsb on the east and weat flanks o f  
Freezeout Mountaind According Cumrnings (written 
cornmunicatian, 1 9 9 1 ) ,  Tdmv uneonformably overlies 
tuff-acmus and arkas ic  sandstones currelative with  
unit Tg.9 o f  Ferns and Ramp (19891 in the Sourdauqh 
$pr&ngs  quadrangle t o  t h e  east. Equivalent to t h e  
T u i  f l o w s  o f  Storm (1975) and t h e  Tdmv f tows of 
$ r ~ , o k s  (5?901  and Ferns and OiBrien (1991ir). Farms 
main tops o f  Freezeout Mountain and K~eney Ridge and 
m a k e s  up the bulk of the Gras9y Mountain Fbrmation 
as mapped by Kittlernan and athers (19631. 

Tuffaceour; sedimentary reeks imidd"1e Mlocsne?) 
Mainly white tc yw21.swish-whi te tuffacaous 
siltstones and white tu f f .  Comprises an 
appro~imatsIy 190 foa't; thick: section o f  t u f f s  and 
silt%tonem which confarmably averl$es tu f f  breccias 
of unit Tdeb. Previously  maoped as a sedimentary 
Interbed i n  t h e  Grassy Mountain Farmatian by 
Kittlcrnan and others ti9651 but herein cansidered to 
b e  laterally confinuaus wi th  tuffaceous sediments in 
t h e  upper part of the Drip  Gprxngs Fdrmatian. 

Mafic tu;f breccia. tmiddlo M i ~ c e n e )  Mainly white 
to light gray, bedded, matrix-supported lapilli 
tuf fs and bretcias that are well indurated and 
weather to form conspicuoti% outcraps. Cldsts range 
f rom basalt bauldets B -Fee* in diameter to whits 
pumice lapilli. Unit thickens tu t h e  w e s t  i n t o  t h e  
Avery Greek qyqdrangle-, B r a d a s  laterally eastward 
into t u f f a t e ~ u s  siltstones o f  unit Tds, 8 





Sanidine rhyolite (middle Miocene> L ight  purplish 
gray, p l a t y ,  sanldine rhyolite.Varies f r o m  plafy 
lithaidal rhyolite to massive rhyolite wi th  
variolitic cavities wi th  faId@d flow-folfati~n. 
Commonly consists o f  about 5X sanidine phenacrysts 
in a devitrifk~d ~rogndrnass of intergrown quartz and 
f e l d s p a r .  A h l # $ h - s i l $ ~ a  peralkaline rhyolite 
(Sample 12, 7&lt 1 I inkerpr~ted as an exogenous  
rhyolite dame , that fa~mecf a ancbl highlands around 
which flews b f  unit.5 fdsb .qnd Tdmv f l o w e d .  
Prcviausly mapped als park a$ the L , i t t l e f i e l d  
Rhyol i te- .by McMurrby i1'96E.l '  ahcl Ki'GEisman and others 
f l % S ) ,  b u t  chedically bed peWd'ge&phbcel,ly distinct 
from Littlefield ~ h y o l i t e  f ious aappd by Evans 
(1998) and F i r m  and O'Brieh (19q;l:h) along t h e  
Malheur River, which are plagbocXase-phyr'ic and 
meta-alumineus. Considered b y  Cummings, (vefbal  
coamunicotions, 1990) 2 0  be part  o f  a m i d d l e  Miocene 
rhyof5Ce dame field related to deveiopmanf of t h e  
Mahagany Mountain and Three Fingers Rack calderas to 
t h e  southeast. 

GEOLOGIC HISTORY 

The cornposi t ional ly  diverse rhyodarite and rhyolite flows 
and dames of D r y  Creek Buttes (Brooks, 199E) fa rm a 
topographic highlands whichmake up t h e  oldest rocks  expused 
in the quadrangle. Together w i t h  basaltic andesita and 
andesito f l a w s  (Tdsb), thr middle Miocene rhyolite f a r m s  the 
basement upon w h i c h  younger late Miorerrs and Pl iocene 
sedimentary and volcanic rocks were deposited. Ferns and 
o t h e r s  (1993) suggest k h a t  both  t h e  rhyolitea and andesitic 
r o c k s  are p a r t  o f  a sequence a f  dominantly calc-alkaline 
volcanism which accompanied middle Miacone tectonic 
subsidienre in t h e  central p a r t  o f  the Vale 1:160,000 
quadrangle. 

Local subsidience along n o r t h  and north-northeast trending 
faults was atcamp-anied by eruption a f  rna f i c  and silicic 
tuffs (Tdsp) f r w n i  v e n t s  t o  the west.  Distinctive plagiorlase 
phyr ic  andesite flows (Tdmvl covered most  o f  the quadrangle 
following eruption o f  t h e  tuf fs .  Down-to-the-west movement 
slang the majar northeast s'triking fault nn t h e  w e s t  side o f  
Freezeout Mountain produced a north-trending basin in which 
arkotifc sands and gravels (Tbcs) w e r e  deposi ted,  These 
sediments were deposited by streams which f lowed northhard 
through the  quadrangle, i n t o  a lake to t h e  n o r t h  and now 
make up the southern  extension o f  t h e  Bully C r e e k  Fprmat lon 
of Kitfleman and o t h e r s  (1965, 1467). Thermal waters locally 
migrated up along t h e  fault and silicified permeable 
horizons in t h e  coarser sediments. 



Subsidience along northward-directed faults continued into 
the late Miocene, whereupon olivine basalt flows were 
erupted from vents outside the quadrangle. These flows 
(Tgyb, Tsb and Tsmb) flowed out across shallow lakes and 
down tributary streams, forming the rimrock mesas that now 
dominate much of the landscape in the quadrangle. Down--to- 
the-west movment along faults in the western half o f  the 
quadrangle continued following eruption of the olivine 
basalts. During the Quaternar-y, thick alluvial fan and 
~olluvial deposits developed along the west side of 
Freezeout Mountain. These deposits may have, in part, for-med 
during emptying of the large Pliocene Lake to the north and 
east (Ferns arid others, 1993). 

MINERAL RESOURCES 
The quadrangle contains one major gold prospect. 

The Harper Prospect is located in secs. 22 and 23, T. 21 S., 
E. 42 E., in an area of silicified, iron-stained sandstones 
o f  ccni t Tbcs. Elevated yold concentrations in stream 
sediment samples from the East Harper Basin area led 
Robinson and others ( 1 9 8 4 )  to first identify this area as a 
potential precious metal target. The prospect appears t;o be 
a typical sediment-hosted epithermal system, with dense 
silicified arkoses and elevated trace metal abundances. A 
sample of a chalcedony vein peripheral to the main area o f  
silic:ification yielded anomalous amounts of mercury and 
arsenic (Sampie B, Table 2 ) .  The property has been drilled 
with indeterminate success to date. 

Another area that may warrant further investiyation 
is a iarge zone of altered basalt and silicified sandstone 
that forms the ridge west o f  Keeney Creek in sec. 18, T. 21 
S., R .  42 E... Alteratjon extends northward from near. Riley 
Spring into the Harper quadrangle (Ferns and O'Brlen, 
1991a). Slightly anomalaus Gu (Sample A, Table 2 )  was 
detected in a fault zone in this area. 

Another potential rer;ource is 51 lica sand in unit 
7-bcs. Poorly consolidated arkose sands are exposed at 
Harper Basin Reservoir in sec. 9, T. 22 S., R. 42 E. and may 
extend southward beneath QTfc. Similar sands at Basin Creek 
in the Harper sheet to the north were identified by Geitgey 
( 2 9 9 0 )  as sands whlch might be upgraded by beneficiation. 

GROUP.lDWATER RESOIJRCES 
Unit Tbcs appears to be the main aquifer in the 

quadrangle. Numerous springs lssue at the contact between 
Tbcs and underlying basalts of unit Tdmv. The quality and 
quantity o f  the groundwater resource is not known. 



GEOCHEMISTRY 
Sample Preperation 

Samples for whole-rock analysis (Table 1) were 
crushed to minus 1/4 inch in a steel-jawed Braun chipmunk 
cr~sher and split in a Jones-type splitter in the Oregon 
Department of Geology and Mineral Industries (DOGAMT) 
laboratory. A split of about 60 g of each sample was ground 
to minus 200 mesh in agate grinding media by X-ray Assay  
Laboratories (XRAL) of Don Mills, Ontario. 

For trace element analysis of altered rock samples 
(Table 2), each sample was crushed to minus 1/4 in and split 
as above to obtain a nominal 250 g subsample. Each 
subsample was milled to about minus 200 mesh in chrome- 
steel media in an Angstrom disc mill in the DOGAMI 
laboratory. Each milled sample was split to obtain two 
analytical samples: one for gold and one for the other trace 
elements to be determined. 

Chemical analysis 
Whole-rock analysis: X-ray fluorescence analyses 

were performed by XRAL. XRAL used a fused button for its 
analyses (1.3 g of sample at 950 C for one hour, fused with 
5 g of lithium tetraborate, and melt cast into a buttonf. 
L..oss on ignition (LOI) was determined by weight loss during 
raast ing. 

Tr-ace-element analysis: 1. Gold: Bondar-Clegg, 
L..td., 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) with acid dissolution of the 
resulting bead and a final analyses by a direct current 
plasma (DCP) emission spectrometer. The detection limit was 
1 part per billion (ppb). 

2 .  14 trace elements --Geochemical Services, Inc., 
( G S I )  of Torrance, California, performed the analyses for lit 

other trace elements. The method employed a proprietary 
acid dissolution/organic extraction on a 5 g sample. The 
final analysis was by inductively coupled plasma ( J C P )  
emission spectrometry. GSI considers the digestion to 
provide total metal contents except for gallium and thallium 

3. 8 trace elements -- The OOGAMI laboratory 
performed the anlyses for 8 elements: barium, cobalt, 
chi-omium, iron, lithium, manganese, nickel, and tungsten. 
For the first seven elements, a 1 g sample was digested with 
nitric and hydrofluoric acids, the solution taken to near- 
dryness with perchloric acid, and the resldue redissolved 
and 'aken to 100 ml volume with 10% nitric acid. The finish 
was by flame atomic absorption and (for lithium) flame 
emission spectrometry. The digestion provides total metal 
contents except for barium and possibly chromium. Tungsten 
was determined by a method that gives semi-qunatitative 
results: 1/4 g of sample fused with potassium pyrnsulfate 
and dissolved with hydrochlor-ic acid, an aliquot treated 
~-.~ith st,annous chloride and zinc dithiol, the tungsten 



e x t r a c t e d  i n t o  0.5 m l  amyl a c e t a t e ,  a n d  t h e  color-ed c u r n p l e z  
v l s u a l l y  c o m p a r e d  w i t h  s t a n d a r d s .  The  d e t e c t i o n  l ~ m i t  foi . '  
t u n g s t e n  w a s  5 pprn.. 

MAP SYMBOLS 

/---- Contact -- a p p r o x i m a t e l y  l o c a t e d  

Fault contact -- d a s h e d  where a p p r o x i m a t e l y  

A l o c a t e d ,  d o t t e d  w h e r e  c o n c e a l e d .  B a l l  and bar  or-) 

down t h r o w  s i d e  

Strike and dip o f  beds 

Location of whole rock sample analyzed in 
n7.s - 21 I 

Table 1 

4 \/I?. ) z  Location of mineralized sample analyzed in 

Table 2 
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TABLE 1 NAJOP AND TRACE ELEnENT ANALYSES UNPLTEREE ROCK SAMPLES hEEt4EY RIL'EE BUADHAt4GLE 0-91-3 

LAB II F i e l d  t 114 114 Sec. T.(S.)R.!E.Lithuloqy flap 
U n i t  

NU NU 20 21 42 Rphyric b a s a l t  Tdsb 
SW NW 20 21 42 Plag-phyr ic b a s a l t  Tdav 
NE NE 27 21 42 Plag-phyr ic  b a s a l t  Tdav 
NU KW 26 21 42 A p h y r i c b a s a l t  Tdsb 
NE NE 26 21 42 Plaq-phyr ic b a s a l t  Tdav 
SE SW 29 21 42 Rphyric b a s a l t  Tdsb 
NE SU 10 22 42 O l i v i n e  b a s a l t  Tsb 
SW NE 15 22 42 Aphyric b a s a l t  Tdsb 
SU NE 21 22 h2 Aphyric b a s a l t i c  Tdsb 
HW NE 24 22 42 O l i v i n e  b a s a l t  Tsrb 
NE NE 29 22 42 Plag-phyr ic b a s a l t  Tdmv 
NW NW 28 22 42 R h y o l i t e  T r f  



i i3o!a!or  :;U ! : 4  S r i .  T . 5 ,  h.E. E iev .  ! l l ho log !  M3p Ps .r u p  I. 81 l o  i? 5 5  i: 77, 3 :  i g  Ga 55 :I $* ,.: : 6 : P -  9. ii 

H U C ~ E '  ( f t , !  !up*:  : $ P C '  ~ j p t .  ( f i p ~ i  i p ~ a ]  ! G P P .  ! ? p a :  : > p i  :GI$: r -  l p j i i  l n p i  p ~ t l  \ p i i s '  i ~ s + :  Ipgn ,  p p q  , i , p i '  m r . :  !c:c !:;:, d . 7 ~ :  ,.? : a r ~  ?. 





Keeney Ridge Quadrangle 

MAP SYMBOLS 

Contact -- approximately located 

- - - - - -  Fault contact -- dashed where approximately 

located, dotted where concealed. Ball and bar on 

down throw side 

Strike and dip of beds 

Location of whole rock sample analyzed in 

Table 1 

Locztion of mineralized sample analyzed in 

Table 2 
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