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GEOLOGY 
OF THE 

CASA DIABLO MOUNTAIN QUADRANGLE, CALIFORNIA 

INTRODUCTION 

The Casa D ab o Moun a n quad 
angle was mapped n he summe of 

1952 and 1953 by he US Geo og ca 
Su ey n oopera on w h the Ca 
o n a Sta e D on o 

pa of a study o po en a ung en 
bea ng a eas 

The quad ang e s n sou he n Mono 
County Ca f I nc udes a sma 
a ea o he easte n S e a N e ada and 
extends no theastwa d nto he Bas n 
and Range coun y be ween he S e a 
N e ada and the Wh e Moun a ns 
wh h a e abou 7 m es eas of he 
quad ang e bounda y The quad angle 
has no se emen s he nea es owns 
a e Ben on 3 m es no h of the 

a a s mode a 
R dge n the no hwe e n co ne of 
the quad ang e and the S e aN e ada 
a e cha acte ed by mo e ugged 
e ef The max mum e ef of he 

a ea s 6 7 42 eet the a tude anges 
f om 000 feet at he bot om o Owens 
R e Go ge a he ou h bounda y o 
he quad angle to 11 742 fee t a op 

Wheee C est n he Sera Ne ada 
The on y pe manen streams a e 

Rock C eek and H lt on Creek wh ch 
d an par of t he Serra Ne ada The 
Owens R e has been da nmed o 
o m Lake C ow ey and s pe od cally 

d y be ow he dam owng o he 
d vers on of wate o powe p ants of 
he Lo .A:nge es Depa men of Wa er 

and Powe The 

summe 
and pa 

a ea 
o he 

ROCK UNITS 

The odes ro k 

META~ ORPHIC ROCKS OF 
PALEOZOIC OR PRECAMBRIAN AGE 

The argest mass of metamo ph c 
ocks s n the northeas ern pa of he 

quad ang e n he Ben on Range 

INTRUSIVE ROCKS OF 
CRETACEOUS AGE 

so ne o t h e bod es n he S e a 
w h much 

e o 
Ben on Range the g anod o te of 
Ro k C eek n udes he qua z mon 
zon e of Whee e C es and he 

mos o 

han the d or e­
e of he 

and ep do e le s abundan 
and hype bene occu on y n 
no he nmos of he t wo gabb o 

n he S er a Nevada 

eo 
Ben on Range and he metamo ph 
o ks Th esemb ance a we a 
he ex erne y a ed ex u e and m n 

e a on ent of he do e and gabb o 
some of the 
the a able 

fel a e common y n erbedded on oo 
smal a s a e o be d fie en a ed om 
each o he on he geolog c map M no 

m p pag a compa son o 

TABLE 1 SUMMARY OF THE INTRUSIVE ROCKS 

ESSENTIAL MINERALS 
ACCES 

ROCK COLOR TEXTURE Potash Plagioclase feldspar Quartz Bot te Hornb ende SORY REMARKS 
feldspa 

Percent Kind Percent Percent Percent MINERALS 
Percent . 

Po phyr c Wh e Po phy w h Euhed al phenoc ys as mu h a 5 mm n d arne er o qua z po ash Oc u as d ke Is 
hyo e and gay m c opegma feldspa sod c plag o a e and le s ommon y b ot e and sma s 0 ks 

apl e blu shg a:v. fine g a ned 
hypau omo ph G oundmas dense o fine g a ned o qua po ash feld par od Qua z phenocry ts 
g anu ose o plagw a e w h m no amoun s o b o e and b a k opaque. m ne als common y ha e 
ap g ound quae be a qua z 
mas!? e s ou 1 ne 
common y non 
po phy t c and 
ap c . 

Ala kite White to Fine o oa se 20 40 10 40 An 25 60 T Mu covite Musco~!"te common n 
earn g a ned p nkgarnet, some bode 

gene al y magne e, 
equ g anu a a Ian e 

·. I·· p~~u: - apa e. 

G a~r~e: ·of :Casa White Coarse g ained 40 55 25-30 Albite 20 30 T Magn~ Weathe o d s nc e 
D abo c ea~~ equ g anula e hummocks 
Mountain. 

mas 
and p nk 

Ganec\i~ tz Gay 
F -;:e ~it ned ~~j[i~: 40 20 Cal c 35 5 Apat te 

monzon e. oca ly porphy o goc ase sphene 

Qua z monzon e Gay to Medilfm g ained 10 35 25 50 Andesine 25 40 2 10 03 Apa e Loca ly g ades n o 
of Dee Sp ng. da kg ay a able magne te, d or e and gabb o 

a Ian e daknluons 
uncommon 

G anod o e of Da k gray Med urn g a ned 15 20 50 Andes ne 20 10 5 Magne e Da k n usons 
Ro k C eek equ granula w h apa e common 

wei ~l~~ed ~fr~ene crysta z con. 

Qua tz monzon e Wh e o Med urn to 0 45 20 45 An 20 0 10 T Apa e Da k nc u ons a e 
of Wheele gay coa se g a ned magne e, 
C es 

e a e ~i~i~~Jy z con 
porphyr sphene 

G ano<;!iorite of Gray to Medium · to 5-45 30 60 An 10 35 1-10 0 15 Magn;tite Dark inclusion 
the Ben on da kg ay oaseganed a an e common d or t c 
Range common y sphene borde phase 

po phyr c z con a ound pa o body 
apa e wes of Towe m ne 

n the NE o ne o 
the map 

G anod o e of Gay o Medium grained 5 10 60 70 In 5 0 0 10 Magne te Bo e and ho nblende 
Red Mounta n da kg ay med ate apat te agged and 

andes ne sphene seve ke 
alan e 

Diorite gabb o Da kg ay Medium to 0 60 lnte Tr 5 20 60 Hype ;thene Mineralogy extremely 
o back. coa se g a ned med a e o v ne var ed 

andes ne C no ep doe 
by own e py oxene phene 

0 30 magnet te, 
apa e 

By 
C Dean Rinehart and Donald C Ross 

VOLCANIC ROCKS OF 
TERTIARY AND QUATERNARY GE 

Vo an o ks und I e abou 

h k 
ea t of Wa e son Meadow and ap 
pea s to be abou 25 o 50 ee h ck 

and 
abo 

he eas end o 

o he 

SEDIMENTS OF TERTIARY 
AND QUATERNARY AGE 

The sed mens comp ega el g a 
c a t I ake bed ley fil slope 
wash a luv al an mate a and a us 
The oldes sed ment he olde a lu 

e eral 
ea o 
B hop 

Q o he northea t e n 

R dge he g a el on a ns a few 
men of o ally der ed g an 

m ne 
abou 
Rock 

STRUCTURE 

STRUGI ORE N THE 

BAS NAND RANGE FAU TING 

us on o 
P ocene age 
a ong the wes s de of the Ben on 
Range and nea he no h bounda y 
o he quad angle whe e ange 
bound ng fau ts cut and d splace he 
basal as mu has 000 feet e ca y 
Fa he o the sou h a ong the west 

de of CasaD ab o Moun a n a ange 
bound ng fau cuts he B shop uff 
bu s rna ked by a ca p of on y a ew 
ens of fee These relat onsh ps sug 

ges ha fau t ng may ha e ecu ed 
s nee s ncep on and ha he sma 1 
offse of younge fo mat ons s an ex 
p ess on of a smal a of 
athe than a de 

t me a e 
and may have been ac ompan ed o 
o owed by ons de ab e eros on be-
o e he B shop tuff was depos ted as 

sugges ed by the ack o el ef on the 
uppe su face of the basal a he fault 
con ac Th s ack of e e may how 
e e also be expla ned by cons de ng 
the uppe su face of he basa t as the 
sl ghtly eroded op o a flow tha 
bu ed a her ugged topog aphy n 
wh ch case ea y movement a ong the 
fault may ha e been on y m no 
Movemen along he faul s nee he 
extrus on of he B shop uff has d s 
placed he uff abou 2o fee e ca y 

The fau s ha are p om nen n he 
B shop tuff rend no h a e p edom 
nant y down h own to he wes and 

a e p obab y con empo aneou w h 
m a fau s tha ut he basa eas 

of Watte son Meadow The a erage 
t h ow on he fau s ess than 00 
feet bu se e al sea ps as much a 60 
feet h gh have been no ed These 
fau n t end and d e 

The sou hwes on of G ass Moun 
a n R dge n he no hwes co ne of 
he quad ang e bounded by a fau 

although he h ow on he fau could 
not be deem ned No datum pane 
was found f om wh ch the d sp a e­
men m gh be measured Much o he 
p esen el ef may be pa y he esu 
of vo an sm and pa tly he esu t of 
fau ng 

No fau ts o age offse wee ob 
se ed a ong the f ant of he S e a 
Nevada Many of he fau mapped 
a ong he f ont howe e cu and d s 

ac e n 
h s eg on The pos on o these faults 

s rongly suggests hat a lea t some of 
hem may eflec con nued o e ur 

rent movemen a ong o de fau ts al 
hough he sma pa t of he ange 

n uded n he quad ang e p ec udes 
fu he d scuss on of he st uctu a 
h sto y of he Serra Ne ada 

POST TAHOE VI ARPING 

Wa p ng s shown by a p ofi e con 
s uc ed a ong Owens R e Gorge 

om C ow ey Dam o he confluence 
w h Ro k C eek n the Moun Tom 
quad ang e adJacen on h south 
The p ofile s markedly convex up 
wa d nd cat ng hat he B shop uff 
has been a ched s nee the ove flow of 
anc en Long Val ey Lake fig 3 The 
h gh po n shown -on he p ofi e of he 

m of he go ge ou d not ha e been 
he po n o n a sp o e because 

lake e aces extend ess than half a 

K 

550o' 

the dam wh eas he 

EVOLUTION OF THE 
PRESENT LANDSCAPE 

The quad ang e may be d ded 
nto fi e p nc pa geomo ph e e 

ments 1 he Ben on Range nclud 
ng Casa D ab o Mounta n 2 he 

topog aph cal y egu a a ea between 
he Ben on Range and Long Va ey 
nc ud ng G ass Mounta n R dge 3 
the Vol an c Tab e and 4 Long Va 
ey and 5 he Sera Ne ada 

The Ben on Range 1 and he 
ange of h s adJacen on the wes 
2 can p obab y best be desc bed 
oge he The and su fa e p or to 
he ext u on o he basa t T b was 

urn 
pa o 

of rna 

e a ve y sma upper pa t o 
ped men es w th n he quad angle 
It has been mode a ely d s ec ed as a 
esu of e at e upl t of the Ben on 

Range along Bas n and Range fau s 
The ea es fault ng a ong the we 
f on of the Ben on Range tha an 
be da ed he efo e ook pia e af e he 
ex us on of he hyo e f om Glass 
Moun an R dge and v c n y 

Owens R e Go ge and Round Moun 
a n The mo st k ng featu es 

de eloped n he t uff a e he deep 
eep wa led go ges of Owens R ve 

Rock C eek and Ch dago Canyon 
The Owens R e Go ge wa p obab y 
u by sp I o e f om an en Long 

Va ey Lake A ts deepe t po n m 
med a ely wes o he bed ock outc op 
he go ge s abou 800 f e deep Rock 

Creek flows h ough a deep anyon n 
heSe aNe adaandha 

es no 
wa e today and appa en ly owes 
ts o g n o nc ea ed d a nage dur ng 

we er cl rna es n t he past 
Long Va ey s p obably he no h 

pa of a a ge a ley hat connected 
w h Owens Val ey to the sout h p o 
to he ex us on of he B shop uff 
The depos on o he uff blocked 
he va ley sou h of t he a ea now oc 

cup ed by Lake C ow ey and m 
pounded a ake a leas 80 squa e 
m es n a ea The ex s ence of the ake 

MINERAL DEPOSITS 

TUNGSTEN 

Con ac me amo ph c tungs en de 
po s ha e been ound a va ous 
p aces n he Ben on Range and one 
sma I depo was m ned f om an n 
c us on n he qua z monzon e nea 
he on ac w th the B shop uff a ong 

Rock Creek The B ack Rock m ne 
had YJe ded about 275 000 tons of 
tungsten o e by Oc obe 954 and s 
he mos p odu e ungsten m ne n 
he quad angle On y a ew thousand 
ons of o e has been sh pped f om a I 
he othe es n he 

The Black Rock m ne s on he 
d ssec ed eas he Benton 

he 

Schee ewasfi s d co e ed n he 

ngs n 952 Developmen and pro 
due on ha e been g a y a ce a d 

n e 1952 and by 19 4 many hun 
d eds of feet of new wo k ngs had 
been added 

Mes 

GOLD SILVER LEAD AND COPPER 

Casa D ablo and S e a V s a m ne 
a coun fo mo e han one-half o he 
o alp oduc on 

OTHER DEPOSITS 

0 he meal candnonme a l em n 
e a depos s n he quad ang e a e 

on u an urn pum ce per e and 
sand and g a e 

A depos of magne e and bema 
e ha oc u s n he no heas e n 

pa t of t he quad ang e pa ly a e 
p a ement of anda us e ho n elsa ong 
a faul zone and pa y the esu t o 
he add e me amo ph sm of ca 
a eous o ks A aye 50 feet h ck 

nac e 
Pe 1 e depos s of undete m ned 

g ade and ex ent crop out along he 
dge northwes of W f ed Canyon n 

the nort hwes ern pa of he quad 
ang e 

The Los Ange e Depa men o 
Wa e and Powe ha exca ated a ge 
quan t es o and and g a e f om 
p ts n he al u a fan of Rock C eek 
and sou h of Lake C ow ey he rna e 

a was used for oad and dam 
ons u t on 
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The series of Geologic Quadrangle Maps of the United States continues the series of quadrangle maps begun with the folios of the Geologic 
Atlas of the United States, which were published from 1894 to 1945. The present series consists of geologic maps, supplemented where possible by 
structure sections, columnar sections, and other graphic means of presenting geologic data, and accompanied by a brief explanatory text to make the maps 
useful for general scientific and economic purposes. Full description and interpretation of the geology of the areas shown on these maps are reserved 
for publication in other channels, such as the Bulletins and Professional Pape.rs of the Geological Survey. Separate maps of the same areas, covering 
bedrock, surficial, engineering, and other phases of geology, may be published in the geologic quadrangle map series. Each edition is issued in flat form, 
25 x 30.inches, and folded, 9X x 11');( inches. 

These maps may be obtained from the U.s, Geological Survey, Washington 25, D. C., at prices, $0.5()-$1.00, as listed in "Publications of the 
Geological Survey.'' Prepayment is required and may be made by postal or express money order payable to the U. S. Geological Survey, or in cash- the 

exact amount-at sender's risk. Postage stamps are not accepted in payment for publications. Orders should specify whether flat or folded copies are 
desired. 
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