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DESCRIPTION OF MAP UNITS 

SURFICIAL DEPOSITS 

AlluvJUm (Qal) Poorly consohdated silt and sand on valley floors, 
unsorted cobbles, pebbles, and coarse sand on slopes surroundmg val
ley floors, thm wmdblown sand and SlIt accumulations on west slope 
of Hal wee RIdge 

Fan depoSIts (Qf) Shghtly dissected, poorly sorted accumulatIons of 
boulders, cobbles, and gravel m sandy and SIlty matnx Upper 5 to 10 
feet locally cemented by cahche Matenal denved from SIerra Nevada 
or Hru.wee Ridge, grades downslope mto allUVIUm 

Gravel (Qg) Moderately sorted stream gravel depOSIts denved from 
erosIOn and weathenng of alluvial fans and depoSited by mtermittent 
streams In lowest part of Rose Valley Larger depOSIts are used as 
source of gravel for road bUIldmg. 

Lacustnne deposJts (QI) DepOSIts of well-sorted fine sand, sIlt, and 
clay depOSited by mtermittent streams in Rose Valley and In shallow 
depreSSIons (playas ) pnmarIly m hIgh valleys of Coso Mountams 

Unconfonnity 

Older alluvlUm (Qoa) Light gray, poorly to moderately well bedded, 
locally dISsected fanglomerate consISting of poorly to moderately well 
sorted boulders, cobbles, and pebbles m weakly to moderately con
sohdated clayey SIlty matnx Locally upper 5 to 10 feet of surface IS 
cemented by caliche. Denved from fonnations exposed on western 
slope of Coso Range Basaltic and andeSltic debrIS common but not 
found in Coso FormatIon, whICh locally unconformably underhes older 
alluvIWll, maxImum thIckness approXImately 200 feet In southeastern 
corner of quadrangle. older alluvlUm mcludes conglomerate consIsting 
of boulders, cobbles, and pebbles of metamorphIc and granitIc rocks 
cemented by sihca and vemlets of limestone and a small area of well
bedded whIte and tan travertine (tr) depOSIted dIrectly on Irregular 
surface of conglomerate Conglomerate has maximum thIckness of 
apprQ)Qmately 100 feet May be older than Pleistocene because of 
absence of andeSlhC' or basaltic debrIS of PleIstocene age 

Unconfonnity ---
VOLCANIC ROCKS 

Basalt Jmd basalbc andesite Rows (Qb)- Dark-brown or gray, finely 
porphyrItiC WIth phenocrysts of plagioclase (andesIne-labradonte) 
and augite In aphanitic groundmass, usually slightly porous WIth 
minute mterstitial vugs often partially filled with chalcedony. Some 
flows are of ohvine basalt, whIch con tam phenocrysts of olivine m 
addition to plagIoclase and augite Basaltic andesite is gray, porphyntic 
WIth phenocrysts of plaglOclase, occaslOnally some quartz and ohvme, 
rare hornblende, and biotite in aphanitic groundmass Basaltic ande
SIte IS confined pnmarily to southeast comer of quadrangle. IndiVIdual 
flows to 100 feet thIck, with maximum accumulated thIckness of over 
500 feet; thICk flows show columnar Jointing where cut by canyons. 
Weathered surfaces are dark yellOWISh-brown Age probably vanes 
from late PleIstocene to late Pliocene or early PleIstocene, basalt and 
basaltIc andeSIte flows of southern part of quadrangle are fresher and 
less weathered and may be younger than those farther north 

Basalt cmder cones (Qpb) . Deep red-brown or nearly purple,loosely 
consohdated, cone-shaped masses of basalttc cmders and fragments of 
sconaceous basalt usually less than 1 inch in diameter Cinder cones are 
slightly older than assocIated lava flows and usually mark SIte of vent 

RhyolIte Rows, perlite domes, obsJ{uan (Qr) Light-gray. pmkish-gray, 
and dark-gray flow-banded perhte vitrophyre with a few scattered 
quartz and samdine phenocrysts occurs as mushroom-shaped domes. 
Bands of black obSIdIan and zones of veSIculated perlIte locally occur 
m Vltrophyre ObSIdian on south and southeast slope of Sugarloaf 
Mountain con tams hthophysae, consisting of orthoclase and cnstoba
hte WIth tridynute and fayahte, to 2 mches In diameter ReddlSh
brown-weathermg, gray and pinkish-tan rhyolite flows WIth total thIck
ness about 200 feet. 

RhyolIte lapilii tuR' (Qpr) Light-gray, dark-gray-weathenng, poorly 
bedded, loosely consolidated rhyolite lapllIi tuff associllted WIth rhyo
lite domes in southeastern quarter of quadrangle. Locally silicified and 
mmeralIzed WIth sulfur and cmnabar. MaXImum thickness 200 feet 
Age unknown, but older than rhyohte domes or basalt flows near 
Sugarloaf Mountain 

Local Unconfonnity 

ANDESITIC VOLCANIC ROCKS 

Lavaflows, sills, plugs ('1'a). Light- to dark-gray, hght- to dark-brown, 
flow banded, extremely compact and reSIstant to weathermg, locally 
perhtIC, porphyrItic an(/eSlte as flows and sills primarIly in south half 
of quadrangle AndeSIte usually contaInS phenocrysts of white plagIO
clase (andeSIne) up to 15 nun long, locally less common phenocrysts 
of dark greemsh black hornblende, biotite. WIth mmor magnetite, 
quartz, and pyroxene In aphanItic groundmass Locally, badly frac
tured WIth fractures filled with hyaline opal Columnar JointIng 
present in thicker flows Total exposed thickness of flows over 500 feet 

Pyroclashc depoSIts (Tp) MaSSIve, poorly sorted, gray purmce tuff 
With fragments of red gramtic rock and metamorphIC rock and mineral 
grams Locally contams gray, buff, or red tuff breccia and gray, brown
weathenng mudflow breCCIa Overlam by, or interbedded m, andesite 
flows or depoSIted dtrectly on granitic bedrock, older sedImentary 
rocks. or locally m water (t!l~depoS1ts are well-sorted and stratified) 
Rod S"!ln.t.,. "",,.,,," -r .. ~ents are often coated WIth rmd of powdery 
pumicite or welded lapilli tuff suggesting glowmg-avalanche or nuee 
ardente ongm of tuff MaxImum thIckness of tuff vanes from a few feet 
at north end of HaIwee Ridge to at least 400 feet a few mIles southeast 
of Hruwee Ridge Locally used as source of pumIce. 

Unconformity 

COSO FORMATION 

Named by Schultz (1937, p 78) for about 300 feet of rhyohte tuff, 
buff-colored arkose and clay WIth a vertebrate fossil localIty near the 
base, and red shaly and arkOSIC matenal A Pho-PleIstocene age was 
gIven the formatIOn ba,ed on the age of the fOSSIl vertebrate fauna In 
thIS quadrangle, the COSo FormatIon consists of fanglomerate, rhyohtic 
pyroclastIc rocks, and lucustrIne depoSIts WIth thin-bedded hmestone 
lenses The Informal units lISted below are locally interfingered and 
stratIgraphically repeated and are not necessarIly listed m stratI
graphIC order MaxImum thIckness probably over 1000 feet 

Fanglomerate (Tcfg) Boulder and pebble conglomerate and 
coarse-gramed sandstone, extensIvely sIilc1fied, cross bedded, forms 
large, maSSive, lens-like masses up to 50 feet thICk on west slope of 
Hruwee RIdge DepOSIted on Irregular erOSIOnal surface of underly
Ing granItIc rock Locally under lam or mterbedded m buff-colored 
silIcified rhyohte tuff Thms toward west and overlam by arkoSIC 
sandstone and rhyohhC pyroclastic rocks 

RIIyoiJhc pyroclasbc rocks (Tcp) White to buff rhyohte vltnc tuff, 
pumIce lapillI tuff, and tuff breCCIa consIstmg of whIte pumice frag
ments and phenocrysts of quartz, sanidine. and rare bIotite m fine
gramed ashy matnx PumIce chunks up to 6 Ulches found m tuff 
breccia, which IS locally sihclfied MaxImum thickness about 500 feet 
near south end of Ha.Iwee RIdge, thins toward north Locally used 
as source of pumice and ptunicite Includes brown, ferrugmous, 
Slhcified tuff umt 10 to 30 feet thick (Tcpb) 

Lacustrme depoSIts (Tc) WhIte to buff sandstone, siltstone, clay, 
and thm-bedded hmestone Reworked rhyohtlC volcanic debns 
present In varytng amounts; npple marks common, some beds of 
finer-gramed tuffaceous sediments have been subject to subaqueous 
slumpmg LImy, pale-gray sandstone and siltstone, resistant to 
weathenng, often forms cap rock over less-reSIstant tuffaceous sedi
ments, locally ferrugmous and aSSOCIated WIth uranium minerahza
tIon (Tclss) 

Local Unconformity 

Red beds (rb) Deep-r 'd arkoSIC sandstone and mterbedded red clay, 
WIth fragments of metavolcamc rock and locally large boulders of 
granItIc rock m upper 50 feet Umt has poorly developed beddmg and 
tendency to form badland topography Base of umt not exposed m 
quadrangle; exposed th,ckness apprOlamately 200 feet Age unknown, 
but at least as old as fanglomerates of Coso Formation. 
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Unconformity 

GL03107 

Quartz monzomte porphyry (TI) Light pInkISh to greenISh gray or 
lIght greemsh tan massive porphyntic rock composed of scattered 
phenocrysts of subhedral pale pmk orthoclase up to 2 cm long, bIOtIte, 
and phenocrysts of anhedral quartz, in fine-grained groundmass com
posed of nearly equal quantIlIes of orthoclase and ohgoclase. bIOtIte. 
and hornblende. Large orthoclase phenocrysts are mICroperthitic and 
generally poiklhtlcally enclose all other mmerals Accessory mmerals 
mclude a green amphibole, apahte, zucon, and sphene Quartz mon
zomte porphyry IS well fractured and forms promment rIdge of large 
blocks With brown weathered surfaces The porphyry intrudes quartz 
dIOrite and bIOtite schist and may be Tertiary mage 

Basalt Rows of Coso Peak (Tb) Greenish-gray, masSIve to thIckly lay
ered flows of basalt occur on southwestern and southeastern slopes of 
Coso Peak Westernmost edge of flow extends west mto quadrangle 
Basalt consists of phenocrysts of euhedral to subhedral green aUgIte 
and iron-stained colorless to yellow-whIte oHvme as large as 5 mm m 
mtergranular matrIX composed of laths of labradonte and mterstItial 
grams of augIte. apatite. and magnetIte Rock IS extremely hard and 
reSIstant to weathenng. Weathered surfaces are deep red MaxImum 
thickness of flows probably not more than 100 feet Basalt overhes 
quartz monzonite of Coso Peak and is overlapped by Quaternary ba
salt on southwestern edge of flow TertIary, pOSSIbly Pliocene-Miocene 

Unconfonnity 

BASEMENT ROCKS 

Basement rocks In the Hruwee Reservoir quadrangle conSist of (1) 
coarse-graIned grarutIc rocks, aphte and pegmatIte dIkes; (2) basIC 
mtrusive rocks including hornblende gabbro, gabbro, and dIOrite, and 
(3) metamorphIC rocks consistmg of metavolcamc rocks, andesine
quartz-biotite-schlst, and gneISS The granitic rocks-which crop out m 
about half of the western two-thIrds of the quadrangle and probably 
underlIe most of the quadrangle-consist of biotite quartz monzonite 
locally gradmg mto quartz dIOrite and a1asklte Associated WIth the 
gramtIc rocks are small aplite and pegmatite dIkes of qua~tz monzo
mte composItIon. The gramtIc rocks are MeSOZOiC, pOSSible Creta
ceous 

BasIC mtrusive rocks occur as elongate or Irregular masses, common
ly trending northwest-southeast. They are exposed prmclpally m deep 
canyons or on fault surfaces in the northern and central parts of the 
quadrangle, the indIvidual bodies of basiC Igneous rock become more 
numerous but smaller than those to the north However, the overall 
proportion of basic igneous rock to quartz monzomte IS higher m the 
south half of the quadrangle. The contact between the basic Igneous 
rock and the surrounding monzomtic (aCId granitIc) rock IS quite often 
sharp but usually WIth the addition of epIdote at the contact and altera
tion of the basIC mtrusive rocks. The baSIC mtrusive rock, which IS 
therefore probably older than the quartz monzonite, IS poSSIbly pre
Mesozoic mage 

Metamorphic rocks consisting of metavolcamcs, schist, and gneiss 
crop out in a number of areas Ul the quadrangle The metavolcaniC 
rock is similar m appearance to the TrIaSSIC volcanic rocks exposed m 
adjacent areas and may be Tnassic in age. The age of the schist and 
gneISS IS unknown. The unItS hsted below are not necessarily m strati
graphic sequence 

Gramtic rocks (gr) : Light gray biotite quartz monzonite grading 
locally to darker gray quartz dlOnte Fresh-appearIng speckled rock 
WIth eqUlgranular to porphyritic texture. Essential minerals are mi
crochne, quartz, oligoclase-andesine, and varying amounts of biotite. 
Hornblende locally present. Quartz diorite contains more femlc 
mmerals and a larger percentage of soda-plagtoclase. Accessory mm
erals mc1ude sphene, magnetite, zucon, and apatite. Gray-white to 
tan coarse-gramed alasklte gramte underhes southern part of 
Halwee RIdge. Essential minerals m alasklte are quartz, microcline, 
mlcroperthlte, and ohgoclase Trace of bIOtite is sometimes present. 
Small megularly shaped aplite and pegmatite dIkes of quartz mon
zonite composition are associated with plutonic rocks. 

BaSIC intrusive rock (bi) Dark green to dark greerush gray fine- to 
coarse· graIned gabbro and hornblende gabbro composed of labra
dorite, pale green dIOpSlde-augIte, albIte, and varying amounts of 
bIOtite and hornblende Apatite and magnetite also present Locally, 
hornblende gabbro is porphyntIc WIth subhedral phenocrysts of 
dark-green hornblende to 1% mches long, poikilItIcally enclosing 
dlOpSlde, chnozolSlte, and epIdote. OccaSIonally uralitized Black 
and whIte, nearly eqUlgranular diorite composed of andesme, horn
blende, bIOtite, sometimes trace of quartz and orthoclase occurs as 
small mcluslOns a few mches in dIameter m the granItIc rocks to 
large masses nearly a square mile in area Alluvium surroundmg 
bodIes of basIc mtrusive rocks 1S commonly dark gray because of hIgh 
biotite and hornblende content 

Metamorphic rocks. In addition to undIfferentiated metamorphic 
rocks (m), the followmg mformal units are present 

Metavolcanic rocks (m v) . GraYish-white metarhyolite composed 
of phenocrysts of frosty-whIte dlpyramldal quartz and glassy sam
dme m matrix of devitrified glass. Gray-green meta-andeSIte With 
phenocrysts of light-gray plagIoclase in matrix of plagioclase, pale
green diopside epidote, magnetite, and apatIte The plagIoclase 
pOlkllitIcalIy encloses epIdote. Light-greenish tan metatuff, locally 
shOWIng flow bandmg and foldmg. composed of corroded plagIO
clase phenocrysts, quartz, epidote. rare garnet, and opaque mmer
also Metavolcamc rocks are more resistant to weathermg than 
surroundmg rocks and often form prominent ridges 

SclIlst (sclI) Dark-gray and white, fine-gramed, often Iron
stained, easily decomposed, andesme-quartz-blotIte schist com
posed of about equal proportions of dark green biotite partially 
altered to chlorite, and white to pale-greenish andesme. and color
less quartz Locally, apatite, hornblende, and clinozo1S1te are 
present 

GneIss (gn): Dar k greemsh-gray, brownlSh-gray-weathermg 
gneISS composed of plagIoclase, quartz, and varymg amounts of 
bIOtite and hornblende. Locally banded with black or dark-green 
lammae nch m blOhte or hornblende alternatmg With whIte lamI
nae of quartz and plagioclase BIotite schist and quartzIte locally 
mterbedded m gneiss. 

REFERENCES 

Austin, C.F., and Pringle, J.K, 1970, GeologiC Investigations at the Coso thermal 
area; Naval Weapons Center, China Lake, California, NWP TP 4878, 40 P 

Chesterman, C.W., 1956, Pumice, pumiclte, and volcaniC cmders In California· 
California Division of Mines Bulletin 174, p. 62--67 . 

Hall, W.E, and MacKevett, E.M. Jr., 1962, Geology and ore depOSits of the 
Darwin Quodrangle, Inyo County, Califomia. U.S Geol. Survey Prof. Paper 
368,87 p. 

Hopper, R H" 1947, Geologic sechon from the Sierra Nevada to Death Valley, 
Cahfornla. Geological Society of America Bulletin, V. 58, P 393-432 

Power, W.R. Jr., 1959, Geology and petrology of Halwee Ridge, Inyo County, 
Califomia Unpublished Ph D theSIS, Johns HopkinS University, 129 p. 

Schultz, JR., 1937, A late CenozoIc vertebrate fauna from the Coso Mountains, 
Inyo County, California: Carnegie lnst Washington Pub. 487, p 75-109. 


