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INTRODUCT IOMN
LOCATION
The region embraced within this report lies fn the
West central part of Kern County,California,about twenty
milles North and East of the little railrcad town of
TULARE COUNTY { INYO COUNTY
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FIG,! - Sketch map of portion of Kern County,showing
location of Jawbone Canyon Area,

liohave,It is approximatly 138 miles due North of Los Ang-
eles,and may easily be‘reached’by good road via the Mid-
land Trail,

The area couprises about 45 square miles in the
Eastern portion of the Tehachapi Mountalns and is roughly

blesected by Jawbone Canyon which trenuq almost due East



and West,

With respect to other great geographic divisicns of
the Western United States,the area covered lies in the
Western porticn of the Great Basin province, ‘

North of the town of ilohave,the Tehachapi kountains
trend about N.&OCE.,and continue in their Eastward exten-
glon until they Jjoin the El Paso range,

donsidered in a broad way,the ?astern porticn of the
Jawbone Canyon area consists of the flat floor of the

Ifo Jave Desert,The floor of the desert 1is abruptly terminated
by the Tehachapl iountains,and from here Westward,the
region 1s made up chiefly of naked hills and deep canyons,

The trip to Jawbone Canyon by automobile can easily
be made 1n about four hours,from Los Angeles,

Wlithin five willes of the mouth of Jawbone Canyon,lies'
the Owenyo branch of the Southern Pacifac Railroad,

All of the area above described lies entirely within the
ko jave Quadrangle of the Unlted States CGeological Survey,

PURPOSE OF INVESTIGATION

The general geology of this reglon was attacked dur-
ing the Winter and Spring of 1928 as a research problenm
in Geology as one of the requirements for the degree of
Bachelor of Sclence in Geology of the California Institute
of Technology. The total amount of work here represented
amounts to about one full month of fileld work,

HETHOD OF INVESTIGATION

pefore beslinning the actual fleld work on the problem,



a photostatic enlargement of five tines was méde from the
required portion of the ilojave Quadrangle, Inasmuch as the
scale of the original quadrangle 1is two miles to the inch,
the photostatic enlargement (see pocket) has a scale of
almost 2000, reet to the inch.Owing however,to the fact'
that the original contour interval was 100 feet,some 4iff-
iculty was encountered in accuratly locating stations on the
field map,

Where possible,locations were made by the method of

intersection,although for most part,this method proved

inadvis¢able,owing to the contour interval,For thils reason,

‘ , P
some of the contacts between formations are not ag accurates milsd

’
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as might otherwise be possible,

| After making a general reconnaisance of the area,struct-
ural and stratigraphic units were studied more in detail,in
order to gailn the requisite familiarity with their lithol-
oglc characteristics,

Contacts were traced,for most part,on foot,although in
some instances,the more prominent ones were traced in on the
fleld map from points of vantage,

In some instances,the actual relationships between
formations 1g obscured by a mantle of talus and atmoclastics,
In these iustincesjcontacts were of necessityjsoamewhat

ceneralized,



SUMMARY

The Tehachapl Mdountains in the vicinity of Jawbone
Canyon show a dratigraphic and structural hlstory dating
from the Paleozolc., Orogenilc movemengs have been taking
place more or less Intermittently from Mesozolc time,

The present range-front presentéfg bold scarp on the
Bast,with progressively higher elevations towards the
North and West,The dominant structural influence has been
faulting and uplift.Both normal and reverse faults are
present,

Several perlods of uplift and eroslon have taken place,
followed by the deposition of terrestrial sediments and
voleanlcs during late Tertiary tlme.Denudatlion of the higher
mountaln slopes 1s at present taking place.?hejgiedmont
alluvium 1is belng deposited in the lower basins,

Tthe reglon 1s in the late-youth stage of the erosional
cycle,This 1s demonstrated by a consideration of both the
normal river erosional cycle and the arld erosional cyecle
of William HMorrie Davis,

Both metalliferous and non-metallic resources are presg-
ent,but in limited quantities,

Uplift and movement 1s taking place at the present time,



GEOGRAPHY
TOPOGRAPHY

The Jawbone Canyon area,in large part,lies in the
Tehachapi Mountalns,an Eastern extension of the California
Coast Range, The monotonous floor of the ilojave Desert
abruptly ends against the naked flanks of these mountains,
and its flat topography gives way to the rugged,dissected,
highlands of the Tehachapl Range,

The Fastern mountain front in the area studied,is more
or less arcuate,curving gently in North-Rastern direction.
The Westward extension of the area,is a broken country of
rugged,granitic mountains,separated here ap§ there,by deep
canyons with precipitous walls and steep/ggggés.The prevail-
ing topography is as outlined above,except in the North-
Eastern corner of the area,where the granitic hills give
way to gentler topography, @Q;Q»f

The reliefrof thls corner of the region is less strong-
1y warked,and the bolder scarps are replaced by dissected
bad-land physiography and bold éﬁesta ridges, Alternating
soft and resistant beds of the Ricardo formation have here
lent thelr influence in the carving of characteristic land
forms,The softer beds have gilven éway to erosion more nark-
edly,and straight,shallow valleys with inferior walls have
regulted, |

Considered in 2 broad way,most of the valleys of the



region are remarkably straight and free from sharp spurs.
As will be discussed later,faulting has exerted a strong
influence in the sculptoring of the land forms,and 1its
dominance 1s clearly disclosed in the geography.

The highest point in the area is Cross Hountain,with
an altitude of 5175 feet above sea-leve},The lowest point
lies in the desert Fast of Cinco.The maximum relief 1s about
300C feet,and the mean relief is about 1700 feet,

DRAINAGE

The master drainage system of thls reglon is of course
Wt b o ;'

Jawbone Canyon,which flows in a general Tast-West direction
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Most of theﬁtriﬁutary canyons{gﬁ any iamportance,drain
elther Northor South into Jawbone Canyonjwhile those can-
yoﬁgﬁg&t into the Rastern Tace of the range/drain directly
into the desert.

It will thus Dbe seen}that all run-off graduali& finds
its way into the desert, | | |

VEGETATION

The reglon is truly arid,most of the rainfall of the
year occurring during the winter monthsvang early spring,
Vegetatlon is confined chiefly to deseé%!égd arid country
flora, i

1
Such plants as the prickly-pear,mesquite,yerba-mansa,

rabblt-brush,arrow-weed,cactus,and other arid and semi~-

aridiplants all find their habitat here.
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‘Melnzer,Oscar &,,Plants as Indicators of Ground Water,
Water-Supply pagser 577,U.5.Geologlecal Survey, 1527.
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The precipitaion reasains feairly constant from year to
year,and seldom exceeds four inches,Perlods between rainfall
are often of considerable lenghth,and when a rainstorm does
pass over the region,it is apt to reach magnitudinous prop-
ortions,For this reagon,large amnounts of detrital nmaterial
are swept cut of the canyons with evgfyushowgr,and most of
the alluvial fans are covered with angular boulders of vary-
ing size,

In certain exceptionally cold seasons,some of the hizh-
er peaks of the mountains are apt to be covered with a thin

e PR

mantle of snow,although it seldom stays unmelted for aore

than two or three days,



PHYSIOGRAZHY

In the noramal consideration of the erosional cycle,
the cycle of river eroslon forms the basis for the con-
cepts formed,.

In the area under discussion,howeveﬁ,the land forms
and thelr derivations cannot satisfactorily be reduced to
the results and processes which take place in the normal
cycle of river erosion.In the first place,the dominant
erosional factor in any arid region is wind abrasion,sub-
ordinately assisted by intermittent streams and sheet floods,
In the second place,the modifylng factor which stands sec-

ond only to erosion,is the influence of faulting on the

erosion, .
C,Jllj ek /d\'* pALAK

ot

In attempting to deduce the posftion of an arid region
in the cycle of arid erosion,it is first necessary to post-
ulate a basin and highland topography,so that whatever

drainage exists will be centripetai.1From a consideration

of the topographic map (liojave Quadrangle) it is easily
seen that the Jawbone drainage is into the io jave Desert,
either via Jawbone Canyon,or directly Eastward into the desert,
At the beginning of the arid cycle,the land may be consid-
ered as having any fornm,

The Tehachapi Mountains,in this vicinify,are for most

part,swept quite bare;except where the gparsely growing



a4
Jesert vegetation has succeeded in retalning a relitively

thin veneer of small;angular;fragments of detritus.The
depositional basin,on the other hand,possesses a nearly
level,quite monotonous,central floor of fine waste from

the bordering highlands,while in places,1t exhlbits the varied
phenomena of playa lakes,salinas,etc,,and thus cdrreSponds
fairly well with Davis' notilon of arid-cycle youth,

Now consider the drainage ways themselves,

Jawbone canyon 1s quite straight,and may be consldered
as being in part a fault drainage,ln part an anteéedent
drainage,This concept 1s gained from.&.conslderation of the
location of the East-West striking fault which runs through
the canyon,and by the fact that both the basalt flows and
basement complex clearly indicate uplift athwart the course
of the drainage,

The sides of this drainage way are clean cut and rel-
ltively free from spurs on the fault side of the canyon,Its
profile 1s V shaped and falrly obtuse on the flanks,In add-
ition to these facts,it clearly shows varled evidences of
very recent uplift sucs as trenchlng and terracing,river
gravels nigh up on its walls,rejuvenated rfans(see Plate V),
ete ,All of the above evidences point to an eroslional age
comparable with .alddle or late youth in the normal river
erosional cycle.

The tributaries of Jawbone Canyon,for most part,have
Aany physlographle characters in common,Those which run

Into the canyon on the fault side,are garked by an abnormal
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grade,with marked steepening towards thelr heads,Thelr fans
are short and steep,and frequently cut off by the fault,
Without exception they are degrading,and some of them show
two or more terraces with characteristic gulch profiles
along the actual stream course,Their walls are fairly steep,
and they exhibit a V shaped profile wilth only moderate
flaring towards the top.,Again the unmlstakable evidences of
youth in the normal river erosional cycle, Vi paade v

In considering the pysiographic age of the “land foras,
it is not quite as siaple a mather to draw concluslve ded-
uctlons from thelr present physlography.

The Eastern front of the granitic Tehachapl Range 1is
aarked by a steep scarp whose lower extremliy 1s abruptly
terminated by the desert,Fans gpreading out from the mouths
of Zastward flowling canyons are fredjuently disjointed and
cut off from the floor of the canyons they belong to. In the
area studlied,no distinctly faceted spurs were observed,butb
the spurs in the aggregate,nevertheless,clearly exhibit
topographlic expressions of the Cameron fault,They are usually
cut 2§¥’§n thelr lowsr extremities,and marked by‘K;rnfcols
and X;rnfbutts together with striking zones of brecciation,
The spur saddles are usually filled with autoclastiec aaterial
which 1s highly stained and colored by percolating meteoric
waters, (See Plate IV),

Unfortunately,time was not avallable for study of the
major portion of the country due West of the Eastern range

front,so that it 1s impossible to tell whether or not succ-

;‘u }‘ g MAV\;(J-‘%\:&],.\Q.
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essive Westward ranges possess the typical steep scarp and
long back slope of the typical Basin Range of Davis,In the
first range,however,this appears to be the case,

It is hoped that at a later date the writer will be
afforded the opportunity to examine this keg;on more closely,
inamuch as 1t 1s both an important and hishly interesting
 region with respect to Great Basin structure in thisf{ég-}
ion,

A consideration of the topographic nmap,as well as the
vista opened up from the highest points of the éasbgpml [
range front,éhow that the ﬁaétern slopes of the Westward
ranges are qulte bold,and aitain progressively greater neight
from Kast to West,

The ranges themselvesiare quite rugged and boldfand
are only moderzuelj rounded,Owing to the nature of the
climate and the high resistance to erosion of the granite,
1t 1s soumewhat difficult to state just what physiograpnhic
age the Tehachapl hignlands represent,but if they are con-
sidered as beling merely the interstream divides left in the

A wf,c g g R

process of erosion of the in01sedicanyons between an app-
roximate lidea of their place in the QfOSloﬁ éycle nay be
gained.by a study of the‘incised canyons,

As 1is common in the drainage systems already considered,
the Incised canyons have the usual V shaped profile and
are degradiag their channels,In addition to these facts,most
of t.ew are marked by water-falls where they cross hard

rocks,and they are deeply incised with very high,usually
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precipitous walls,7atsr-falls,coupled with the factors
above mentioned,seem again to point Lo a normal river erosion-

Y 1 bl
al cycle age Of 11ddle or late youth. (See plate VI)

panee,areieflc H,,Fleld GeoloWJ,%ourdw—

There yet reanains to be considered the erosional stage
of a very important part of the reglon,namely,the region
marked by the outcrops of the different members of the Ric-
ardo series,This reglon 1s confined chiefly to the Northern
portion of the area,

Generally speaking,the effects of erosion upon the diff-
erent Ricardo members are vastly different from any of the
physlograpnic phenomena yet discussed,

Probably the most strikiag feature,in a physliographic
sense,to be observed in the Ricardo,is the fact that the
beds have been tilted by faulting until they dip into the
granite After tilting,erosion has taken place producing
some striking physiographlic features,

The most luportant modifying factors are then the effects
of wind abrasion and sheet run~off upon the reldtively
goft beds of the formation.In the aggregate,the green tuff-
breccias and conglomerates are the most resistant beds of
the series,Wind abrasion has hollowed out a honeycouab of
erosional cavitiss in the sandstone reef-beds,and all of the
menbers,with the exception of the volcanic flows,are notic-
eably rounded and subdued by its action,

Intermittent streams and sheet run-off have played their



PLATE III



Looking West up Jawbone Canyon from Blue
roint ,Dip and dlssection of Jawbone bpasalt
is shown,No=-Name nountaln lmnedlate back-
ground.Cross-Mountaln in background,

Hog~back weathering in the Ricardo agglomerates,
Looking North-%West from Blue Point,
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wart in the physiograpnle cycle by weatherinz out the sofier,
and therefore less resishtant sandstone and asihh beds,The netb
result of this process has been to lsave the @ufe regist-
ant beds boldly : projecting into the alr in the fora of
@;e stas,The sharp edses ol the projectiag duestas,nave in
tuarn been rounded by attrition with wind-carried sand pgrains,

5

peen to

[$7]

dust,ete, The net result of erosional activity nhas

produce a characteristic -land topograpay.
Still another unique featurs of Rlcardo physlograpny 1s
the weathering away of softer ash beds capped by resistant

volecanic lavas,glving rige to & series of hoodoos,This type
. *

of topography is characterilstic of certaln parts of Painted

The streaa grades of dralnages whlch tap various parts
of the Ricardo,arse in seneral,auch gentler taan those of
dralnages in other parts of the area,althougnh dissection 15 
stlll progrescing at a rapid rate,This fact,coupled with
slallar phenomena as zentloned for other dralnage,leads thé
writer to the conclusilon that the Ricardo topography here

eXposed 1s also in the youthful stage,iplates VII-VIII),
OTHER LAND FORMS

Near the mouth of Jawbone canyon,nrojecting into that
dralnage way from the South,nay be obsrved the slightly
dissected remalins of an ancient alluvial fan,This fan slopes

very gently'to the North,with 1ts highest portioan Jjutting
into the granitic basement of the Tehachapl Range,Ilts South-

sy

ern edse is terminated by a fault,so that btoposraphlcally



PLATE IV



Recently uplifted and slightly
dissected alluvial fans.The lower plcture
is the South fan,the upper plcture is a

view of the North fans. . . .. ...
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as well as structurally,it Joins the basement complex In
a typlecal fault sontact,and represents a beaubtiful example
of topographic unconformity, Direetly across the canyon,
and almost due North of this ancient fan,may be seen the
more deeply eroded reménents of similar fans,The fans on
the Northern side of Jawbone Canyonjdip gradually to the
South,

The two sets of fans,one on each side of the canyon,
both dipping towards each other,and into Jawbone Canyon,
seem to suggest the probablility that Jawbone canyon was
also the master drainage at the time of thelr formation,
inasmuch as they have all been bullt up within it,

These fans are composed chiefly of reworked and re-
deposited Ricardo conglomerates,with a thin veneer of old
quaternary alluvium upon their grade surface.The stratigrapnilc
position of the old alluv;um on the upper surfaces of the
fans suggests the fadt that thelr uplift and present diss-
ectlon must have taken place after the deposition of the
0ld alluvium,and slnce the dip of their component Ricardo
matrix 1s discordant with that of the surrounding beds,their
formatlion must have taken place in post-Ricardo time,

As has already been mentloned,these old fans form an
uniistakable evidence of the very'reoent vertical movement
along the faults of the reglion, (See Plate V),

In the Northern part of the area,detritus has been
swept off of the flanks of the Sierras onto the bveled edges

of the tilted Ricardo beds,with the higher granitic peaks



projecting througﬁ thelilr alluvial mantle, With the possible
exception of the river gravels,this alluviuam (3oal,) is
perhaps the youngest formatlion exposed anywhere within the
area, Its deposition 1is proceeding at the present time,with
its ultimate goal the liohave Desert depositional basin,

The ttgpographlc expression of this alluvial mantle 1is
everywhere the saume,and 1s best pleturel as a gently dipping
surface with 1ts highest points well up on the flanks of
the higher peaks,and 1ts lower borders spreading out Iinto
a gently undulating apron,Qutside of the area,as one:rides
over the Dove ESprings road in the direction of the El Paso
mountains,certain portions of the old alluvial surface app-
ear so gentle,and so little dissected,as to give the ob-
servor the lumpression of a recently uplifted,peneplained
surface,

PHYSICGRAPHIC SULMARY
The position of the Jawbone canyon region in the
erosional cycle is placed at middle or early-late youth,
This concluslon 1s reached from a consideration of the
present land forus,drainage-ways,and depositional bagins,
both from the standpoint of the arid climate erosional
cycle,and the normal river erosional cycle,

The highland regions are due priumarily to faulting
with present modification by wind abrasion and sheet flood-
ing., Since the predominant land foruws are positive and

destructional,uplift is assumed to be proceeding faster

than degradation,
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Bad~land topography ls confined chiefly to the areas
underlain by the Ricardo formation,and 1s due’ﬁogtiy,to
differentizl erosion in alternate hard and soft beds which
have been tllted by faulting.@uestas and bold reef beds are
characteristic of this type of physiography,.

Hoodoos have been produced Ly normal arid erosion
acting upon softer beds capped by more reslistant lavas,

The region as a whole has suffered recent re juvenation
as 1s attested to by the fact that most of the canyons
are deeply inclsed,fans are abnorumally steep,and trenching
ls characteristic, Ancient alluvial fans now stand at con-
gsiderable elevations,and are,for most part,only slightly

dissected,
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GREOLOGY
STRATIGRAPHY

The part of the Tehachapl Mountains in theﬁﬁicinity
of Jawbone Canyon is characterized by a representdtive,
although not type,section of Great Basin Tertlary sedin-
ents and volcanics.Poorly indurated&and unnetamorphosed
Pliocenc terrestrial sandstones and conglomerates,are
conformably overlalin by Qﬂ&%éﬂgiggiéknesg of gréenlshy
tuff-breccla,slightly younger iﬁ age,but still represent-
Gtive of the Lower Pliocene.Overlying the tuff-breccla,and
also conformable with it,1s the uppermost Rlcardo member
exposed in the area,the Ricardo agglomeralte serles,

The agglomerate serles 1s unconforaably overlain by
a relatively great thickness of olivene-basalts,the Jaw-
bone basalt serles,

The upturned edges of the Jawbone Basalts are covered
with a mantle of granltic debris swebt off the Sierran slopes.
The region is particularly interesting in that 1t con-

tains rocks of Paleozoic and Mesozoic(?) age in great thick-
ness,well exposed.The later .lesozolce(?) rocks are typically
Yepresented in the great granite ba%ylithic core of the
Tehachapl Range,which has stoped 1ts way up through the
older Paleogzolc limestones and sandstones,locally meta=~
morphosing them 1o marbles snd cusrtzlies,with prominent
cleavage and flow structure exemplified.

2 Paleozolec Rocks

The type exposure of Paleozolc rocks in the area



18

General Sectlon of Rock Foraations ia the Vielalby
of Jawboaes Janyoa,faliforais,

S8ysten Series FTormation Thickness

. e [

o e s

Alluvium and

Quaternary _River.Gravels
Quaternary Pleistocene{?) 014 Alluvium
Sierran Debris
Unconformity
Upper
Tertiary Pliocene(?) Jawbone Basalts 2095 "
Unconformity
Tertlary Upper-Lower A .
Pliocene(?) Ricardo Azglomerate 1930'%
Lower
Pliocene Ricardo Tuffs 1822t
Lower
Pliocene Ricardo ss,and cong,4298'
Unconformity
Mesozoic(?) Basement
Granites
Basement

Paleozoic{?) Marbles,uartzitegs
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lnvestizated lies in the Southern part of the area,in
3.B8.Canyon,

In this region,the downcutting of the canyon'has
exposed a beautiful section of marbles,hlighly metamorphosed
by the later intrusion of the granites.

On weathered surfaces,the marble 1s a dirty gray in
color,streaked by the intersections of flow-cleavage planes
with its surfaces.It 1s almost black on a fresh surface,
and as a rule,is almost pure calcium carbonate, Febbles
contained in the original limestone matrix aré frequently
s0 drawn out by the metamorphoses as to be several tlmes
a8 long in one plane as in the other.,?”low cleawage planes
are drawn about these pebbles with considerable thinning
near the borders,The pebbles are orlented in the direction
of the planes of flowage,and are occasionally sheared by
minor slippage within the parent marble,Pn weathering,the
spftékﬁmarble 1s abrajed and worn away first,leaving the
pebbles projecting into the air.0ld bedding may be traced
by projecting lines of pebbles,to a certain extent,.

Later dykes and feeders of both baslec and acidic
extrusive rocks have forced their way through the older
Paleozoics.In the gnelssic faclies,these extrusions have
locally penetrated the gnelssic laminae,and have locally
Ziven rise to injection gneisses.At times,these later
extrusives are considerably mineralized,and fora a fruitful
basls for prospecting in the region,

The HJorthern slope of the Southern boundary ridge of



20

S.B.Canyon 1s marked by a rather extenslve exposure of
Blotite gnelss,The ferro-magnesign minerals are relat-
ively fresh and unaltsred,As mentloned above,this gnelss
is cut into by later extruslve rocks glving rise to in-
Jectlon gnelsses,

Further up S.B.Canyon,the black marble glves way to
an almost white variety whiech 1is locally cut by basaltic
dykes,This facles 1ls daintlly veined with limonlte,and in
Places stalned yellow by 1t. Characteristlc llimestone
striac show on weathered surfaces,whlle the fresh surfaces
Pregent a sugary texture,

The Paleozolc rocks are too hlghly ﬁetamorphosed to
contalin recognizable fossils,

GRANITES
The granitic core of the Tehachapi Mountains forus

about 804 of the rocks mapped in the area. This rock has
welled ﬁp through the older Paleozolcs,locally metamorph-
oskngrthem as’exPlained above.It lies unconformably beneath
the Ricardo serles,and in Places,projects up through windows
in both the Ricardo and the younger Sierran detritus,

The granites North of Jawbone Canyon are marked by
their high content of Ortoclase and by the fact that the
ferro -magnesian anlnerals are but slightly altered.

The dominant color of the feldspar in the granites
North of Jawbone Canyon 1is pink,and the rocks contain such
anounts of thls pink mineral as to take on its color,Biotite

JES RN TR 3
18 relatively lean in these rocks,and horneblende occurs
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only sparingly Quartz is present but inwmueh inferior
quantltiea to the Orthoclase In certain locallties, the
Northern granites are apt to be quite porphyritic,1in
which case,the phenocrysts are’ always the pink Orthooclase;
they are apt to attaln sizes up to an 1nohfor two in
length,and half agaln as broad.Feldspars are but moderatly
altered to Kaolinite,as might be expeoted from the climatic
environment of the reglon.

The granltes south of Jawbone Canyon are remarkable
because of thelr petrologle contrast to those North of
Jawbone Canyon,Thay are usually quite risch in Biotlte and
other of the ferro-magnesian minerals.In contrast,how~
sver,these ferro-magnesian minerals are highly altered
and decomposed.Large masses af:Limonite forming ocrustify-
ing borders about the ferro-magnesian minerals are the rule
rather than the exceptlon.Kaolinite 18 quite comumon as the
decomposition product of the Feldspar.Thé Feldspar is
Orthoclase,and occurs in the parent rock with quartz,although
these two minerals are much subordinated in quantity to
those in the Northern half of the area.

Since the Southern granites differ so markedly from
those in the Northern province,both in compogltion and
degree of alteration of the ferro-magnesian minerals,it
seems reasonable to assume that two different sets of cond~
itions have acted upon the granites.Perhaps the granites
South of Jawbone Canyon have been exposed to weathering for
a longer perlod,or perhaps the granites on each side of

Jawbone Canyon represent two stages of intrusion.These
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two hypotheslis can not be proven on the basis of the evid-

ence at present avallable.

RICARDO SANDSTONES AND CONGIOMERATES
Unconformably overlyling the Northern granitlec basement

complex 1s the Rlcardo serles;lhe lower members of the
‘gerles in the area exposed are dominantly sandstones and
coarse conglomerates. Thlis does not by any means,lmply
that the base of the Ricardo sectlion ls exposed in the
vicinity of Jawbone Canyon,but the term 'lower members' as
here used,ls taken to mean the lowermosi beds here exposed
in the stratigraphlc column, |

The lowermost meuber exposed 1ls a rather caarse cong-
lomerate containing bartlcles ranging in slze from fine
sand up to large cobbles,Dominant color on weathered sur-
faces 1s a drab gray to dark brown,chlefly the latter.
The beds are masslve,poorly indurated,and poorly beddedg:.,
they weather into masslve,bold,but rounded bluffs,whlch are
locally'stepped' because of ditferentigi erosion.Particles
are poorly classified and of varylng slzes,Sub-angular to
well rounded.Chief elemente are granite cobbles,with leasor
amounts of basalt,ryhollite,and even tuff and ash particles,
Ferro-magnesian minerals are fairly fresh and unaltered.
Peldspars only moderatly kaollnlzed.Progresslive lncrease
in rounding towards the North.Matrix arkosiec.

The dominance of granitic cobbles in this conglomerate
suggests the possibllity that it may be the basal cong-
lomerate of the Rlcardo serles. In thls respect,lt differs
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from the basal conglomerate exposed 1n 'the basal congV
lomerate of the Red Rock (Ganyon area in the absence of

0ld quartzite cobbles.1 This fact alone does not preclude
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the possibility of the conglomerate belng the basal mai-
ber of the serles,inasmuch as the original source of the
basal conglomerate in thls area may have been a granltic
complex,rather than older metamorphic rocks.The basal
menber of the Rosamond seriles,in the type section near

Rosamond,1s also a granitlc breccia(conglomerate),?
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éBaker,c.L.,Notes on the later Cenezole hlstory of the
Hohave Desert reglon ln Southern California.Pub.-
University of Califoraila,Vol.6~-No,15,1911,

""" Overlying the basal conglomerate,but conformable witn
it,1s the Rieardo sandstone series.This.sandstone is fairly
well lndurated,light-gray to buff on weathered surfaces,
with an arkosic matrix composed of fresh,slightly altered,
minerals,Since the sandstone as a whole is less redistapmt
to weathering than the lntercglated conglomerates,it tends
to weather out into trough-like,strike valleys.Particles
are sub-angular to well rounded.Wind atiritlon has locally
weathered out cavities and honey-comb caverns in the less
reglstant members.
2 Avctan e, ;
Since time in mapping was limited and since the broader

features of the area were the ones necessary to omphasize,

no attempt was made to map the conglomerate members
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geparately from the sandstone members,

The occurrence of Ricardo conglomerate east of the
granite cors of the range,is limited to a thin red bed
underlying the tuff-brecclia member near Blue Point.The
conglomerate 1s here characterized by the fact that 1t
lles dlrectly over the granite,but unconformable with 1it.
The partlecles represent the remalns of coarse phaneric
rocks,angular to sub-angular in shape,and generally much
smaller than the partlcles in any other conglomerate member,
The conglomerate 1is here stailned brick-red by the overlying
basalt series. |

Total thickness of Ricardo sandstone and conglomerate
exposed within the area 1is about 4300 feet.

Since the beds ylelded no fossile,other evidence for
age determination had to be sought.The sediments can,how-
ever be traced directly into the type section of the Ric-
ardo at Rmear&p;On the basis of fosgil criterla,ierrian
- and Buwalda{ h;;: determined the age of these bedsjgelna

, )y

lower Pllocene,correlitive nita the Pattleqqlre of Dremon
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i
Merriam,John C.,Tertiary mammalian faunas of the lMohave
Desert ,Pub.University of Galifornia,Vol.11-No,5%1919.

Lithologlealy,these heds are also comparable to the
Rlecardo beds of the Red Rock Canyon area,
in order to account for the thickness of these beds, as

well as the freshness of the contained particles,it is
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necessary to poshlidabelhhe presence of an uplifting
mountain mass not far from the sight of‘&eposiﬁién during
the time of deposition of the beds. o

It seems pléusable to suppose that thls highland region
was ;;:;h of Red Rock Canyon on the basls of the following
faots:(i)The most southerly exposures of the basal cong-
lomerats ih the viecinlty of Jawbone canyon are characterlzed
by the fact that the particles are chlefly granltle,and are
angular to sub-angular,Increagse of older rock fragments with
sreater rouniing is ampparent as onae goes Northward in the
geries,{2)¥o ash beds are interculated wlth Ricardo sedlments
in the Eastern part of the Jawbone Canyon area bo any great
extent,but are quite common in the viclnity of Red Rock
Canyon.Since ash 1s liphter than the sandstone and conglomer-
ate particles of the sedliments,it would be carried f:;ther
into the depositional basin than heavier particles,(3)Playa

deposits and fresh water minerals occur in the Red Rock

Canyon area.1

'1Baker,c.H.,see préviouqféitétion,before;

Climatic conditions during deposition of the serles
- must have been similar to the climatlie conditions now
prevalling.This 1ls established on the basis of the Ricardo
fauna,which closely resemles the present day fauna,and by
the fact that the minerals of the Ricardo beds are but slighf-
ly altered by weathering.
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RICARDO TUFF-BRECCIA

The best exposure of the Ricardo tuff-breccla series 1s
at Blue Point,about four miles above the mouth of Jawbone
Canyon,

These beds are conformable wlth the underlying Rie-~
ardo conglomerate,and separated from 1t by a thin bed of
white,rhyollitic ash.On both fresh and weathered surfaces
the material 1s some shade of green,usually bluish, It is
very fine grained.@nd ‘well indurated ‘and hard, Its 1ight
color 1is suggestive of high/acid content ,Particles contalin-
ed within it are angular,and are for most part,composed of
volcanle lapilli;basalt,rhyolise,rhpolitie pumice,and an
occaslonal pebble of angular gr&nite.

Weathering has pyqégg;d a very pronounced sybtem of
Jointin;m;iihln the member whilch tends to cause 1t to
weatgpr out into a system of blocks.Fresh faces are freq-
uentl;:dendridfc? As far as could be determined,bedding

0
is crude or absent,suggestive of ag;ian deposition,Thick-
ness exposed; 1822 feet,

This member,belng very reslstant}tends to weather out
boldly,giving rise to cuestas and bold hog-back topographic
foras,

RICARDO AGGLOMERATE

The lithologic characters of this member distinguilsh

1t in such & manner that it might very well be called a

breccia,.The evidences for calling it an agglomerate are

llsted on the next page.
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Evidences for calling this member an agglomerate:
'-Fragnents are essentlally granites with lessor
amounts of basalt,
2-Particles are always angular,
Z-Always in contact with,and conformable with Ricario
volcanlcs,
4-In places Iinterculated between tuff-breccia,
5-Smaller basalt flows,Ricardo in age,are 1nterciiated
with 1t.In these cases,it shows baking locally.
6-Beds of uniform hardness and composition,with a
crude suggestlon of bedding,.,Dips are discordant,
T-Matrix posgsibly voleanlc ash and dust,
S-Volcanle bombs are frequently present,
The rock 1is rudely stratified,with an adjudged dip of about
249 4o the South,Dominant color on both fresh and weathered
surfaces,pale red to cream,Particles almosi entirely of
angular blocks of granite wlth an occaslional voleanic bomb,
Weathers conchoidai& and spalls off,leaving pits and dep-
resslons . Differs from a true conglomerate in that it con-
tains no truely rounded pebbles.Best exposure on old Kern
River road,north-west of Blue Point,Thickness exposed,about
2000 feet,
JAWBONE BASALTS
Directly across Jawbone Canyon and due South of Blue
Point, the downcutting of the canyon has dissected the tilted
Jawbone Basalt serles.This serles 18 composed of several
different flows,one above another,and separated only by

& thin flow breccla,or mantle of ash,The average dip in the



basalts 1s about 320 to thé\South.

Lithologlcally,the basalt serigs is characterized by
the richness of the basalts.in Olivens content,This mineral
occurs in such large amounts within the lavas,that 1t
frequently forms green crustifying masses on the surface,

The normal result of this phenomenon 1s to glve the basalts
a superficial green color which 1is accentuated on fresh
surfaces,Neathered surfaces are usually some shade of brown,
Another 1ithologic feature 1s the presence of lathe-like
phengcrysts'of plagioclase,which,1f 1t were not for the

A d ke
e Foifdetos

aphanitlic texture of the rock,would tend to ﬁhrpw’it%lhto
the claas of the diabaseé.?articles of pumice are also pres-
ent in the basalt,Superficial slipping between flows,has in
places given rise to slickenslided surfaces.

These basalts differ from the interbedded basalt flows
of the Rlecardo in the Red Rock Canyon area in’ texture,Qlivene
content, color,stratigraphle position,and thickness,

They overlle the Ricardo tuff-breccla with a pronounced
angular non-conformity,and sinee they are in turn covered
with old Quaternary alluvium which is assumed to be Pleist-
ocene in age;the age of the basalts 1s fixed in the strat-
igraphic column as being younger than the lower-Pliocene and
older than the Pleistocene,an age comparable with elther
lower Pelstocene,or middle or upper Pliocene,

Thickness of the Jawbone basalts exposed 1s about 2000°',

SIERRAN DEBRIS SLOPES
(OLD QUATERNARY ALLUVIUM)

Sloping gently offfbg;the higher mountain slopes,is a
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relatively thin,homogenous,mantle of granitic debris.This
material resembles certain facles of the Rlcardo conglomerate
80 closely,that it is at times exceedlngly difficult to
distinguish the two.This 0ld alluvlium repregents an lmp-
ortant and general recent geological process that 1sﬂat the
présent tlme takling place, 1t represents the denudatlon of
the hlgher mountain 910pes and the complementary alluviat-

ion of the lower slopes and the basin areas between the

1Baker,c.L.,see citation before.

in the area of Jawbone Canyon,the particles which make
up the 0ld quaternary alluvium are almost entirely composed
of angular granite particles,The material ls unconsolldated,
and thins out on the fan borders,Ferro-magnesian minerals
are fresh and unaltered.Surface dip 1s slight and uniform,
except near the base of the hills,where it appreciably
increases.,

The beast exposure of the SIerfﬁn debris 1s shown on the

s F iy B

North wall of the Punchbowl where 1tﬂis slightly over fifty
feet thick in the thickest part.
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STRUCTURE

FAULTING
The Tehachapl Mountains in the vieinity of Jawbone

Canyon are highly interesting froam the standpoint of
structural geologng%e reglon in the Southern part;ekearly
axemplifies the aotion of great metamorphic agencies
Faulting 1is develon@d to a very great extent and is 1l11-
ustrated strikingly by several great faults, most of them
uniaque because of the fact that movement 1s evlidently
taking place along them at the present tlme.Most 6T the

RS & ij,,

movements along the faults of the area are vertical

The largest,and perhaps the most srikingﬁfﬁﬁié‘gf the
area 1g the Cameron Fault which separates the, great Teh-
achapl mountain block froa the Mojave Basin, The Gameron
Fault strikes about N 50°E along the Eastern boundary of
the mountain block until it comes to Painted Canyon(Red
Hills)where it suddenly turns and strikes about N15°W
until it runs Into the Jawbone Fault., about one mile above
the mouth of Jawbone Canyon,

It 1s exceedingly difficult to obtain accurate data
as to the attitude of the fault plane within the area.lt
has a clear topographic expression along the Zastern range
front where it cuts off spurs 6 and,to a certaln extent,iis-
places fans which run into the desert.Recent alluvium cut
off by thls fault is in places consolidated,and shows a

dip (grade) near the base of the range of about 5°,or an



PLATE VI

Panorama of‘Tehachapi range front.

Looking due South from the town of Gantil,
The reglon in the very left-hand background is
the region of the old Paleozolc rocks,Mliddle back-
ground shows the granlitic basement.Rlcardo sandstones -

aﬂd ééhgibméréﬂés in right background,
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increase of almost 3Y over the normal topographic dip
further out on the debris slopes.This steepening of tLopog~
raphlec dip near the bhase of the range 1s evidently caused
by drag,and clearly indlcates that the mountaln block to
the West 1s rising with reference to the Mo Jave basin,

As a rule,the intsrsection of the fault plane wiﬁh
the canyons is obscured,but in a few clearly recognizable -
instances,one point on “he plane was obssrved on the floor
of the canyons with two points well up on spur-flanks
further down the canyon,If this ls indeed the case,then it
would appear as though the fault plane dlipped steeply to
the West.Since the mountalin bloec. 1s topographicaly
higher,1t would appear :8 thoush the Camercn Pault was a
reverse fault.

The Rlcardo sedlments just North of Palnted Canyon
dip about REQEO the West directly into the Jameron Fault,
they da aot show any evidence of drag in this region:

Since it 1a impossible to correlate Ricardo beds
West of the Los Angeles Aqueduct with those East of 1ii,no
ascurate computations of vertical displacement-component
along the Cameron Fault can be made,However,it 1is obviocus
from the 4ir’ .rence in elevationbetween the sumnit of the
East frontand the Hajave Deseft,that vertical displacement
along thils fault must amount to at least 3000 feet,Of
course a great deal of the uvlifted mass has been swept

away by eroslon and deposlted in the lower basin,so that
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Looking due West up Painted Canyon,Ricardo
volcanles 1n lmmediate background.Trace of Gan~

£

gron fault shown in Indila ink,
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the true figure of vertical displacement would amount
to conslderably more.than the above figure,

That uovement is still taking place along the Caa-~
eron Fault is attested by the fact that brecclated
fault saddles have not as yet been deeply eroded,discor-
dant fans have only a thin veneer of debris covering the
trace of the fault,and the East scarp is only slightly
eroded.,

In order to explain the presence of a thrust fault
with relatively great displacement on the East front,
with noraal faults In the same block further to the West,
it appears necessary to postulate the existence of comp-
ressive forces coupled with other stresses actling in a
generally Eastern directlon,That this view ls in accordance
with other evidence,will later in this section be demonstr-
ated.

About one gquarter of a mile below the point where the
Cameron fault intersects the Jawbone fault,another fault
runs into the canyon from the North.In a general way,thils
fault trends about N IOo W,and marks the boundary of the
Ricardo sediments with the granite,The best exposures of
the fault plane are in the Northern part of the Punchbowl,
In this reglon,erosion has stripped away a good part of the
fault breccla and exposed the sllickenslded fault plane
itself.The dip of the piane is about 782.

In attempting to maxe an estimate as to the amount



PLATE VIII



Structure in Jawbone Basalt seriles uncon-
formably overlylng Riecardo tuff-brececla,Dip
surface of Jawbone basalt in background.

Looking West from the pleture above, No-NHame
Hountain in the background,Cross Hountain in right
background.
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of vertical displacement due to the Punchbowl Fault,much
the same difficulties are encountered as are present in
attempting to postulate the amount of vertical displ&cement
along the Caumeron ?ault.lt is practlicaly imposslible tc
correlate the Ricardo beds in the Eastern and Western parts
of the area,but from topographic consldsrations,dlisplacement
along the vertical component of tas Punchbowl Fault 1s
somewhat less than along the vartical component of the
Cameron Fault.

North of the Punchbowl,the Punchbowl Fault disappears
beneath the mantle of Slerran debris,and,so far as can be
determinedi, the mantle shows none of the svidsnces of rec-~
ent movement,If thils 1s the case,then the last movement
alon; the Punchbowl Fault wust have occursd during a time
antedating the Peistocene,if the Slerran debris lsg assumed
to be Peistocene in age. Since this fault appsars to be
due to Rast~West tension,a different set of forgces ¢:.cam-
trolling fagbors must exist North of Jawbone Canyoen in

order to account for the differences in aprliel stresses
on each side of the canyon, At any rate,the alluvial
mantle bears evidence to a time interval betwesen the app-
lications of orogenlc forces on each side of Jawbone Can-
yon; the boundary being the Jawbone Fault,

Just West of Blue Point the structure becomes cone~
slderably more complicated,Wlthin the radius of a umlle,
the Jawbone Fuult is intersected by two other normal faults.

The most Westerly,the MacDonald Fault,trends almost due
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North and South.The topography adjacent to this fracture
i3 very strikingly affected by recent uplift,Stream valleys
have extraordinary grades,abnormally lincreasing towards
the head,The brecclated zone of the MacDonald Fault 1s
deeply eroded and worn intc gullies by run-off from the
sloges above,This rather strlking characterlistic is presg-
erved even in the granlte where 1t 1s intersected by the
fault glare.Theas facts,ccuslel with the pregence of fresnly
glickensided surfaces on the Vestern blocXk,pcint clearly to
very recaat ugpllilt,
Tho dip of thils fault plane la about 5% 4o the East.
Almost due South of this fracture,on the other side of
the canyon,is loczted the Cross~Mountaln Fault which trends
In this reglon about I 300 E,with a dip of &#Q to the EBast.
The Jawbone Basalts with the uanderlying Riecardo,have been
dropued down along the fault untll the granite-basalt contact
is rudely paraliel to the dip of the basaltas, In places along
the trace of the fuult,the granlte 1ls left projecting into
the alr in the fora of hog-basiks,The surfaces in such cases
are remarxably fresh and highly pollished by the last move=-
ment, Syurs slliced by the fault exiniblit peffect kerntcols,
In some of the spur saddles,the zone of bresclatlon ls cut
by later acidlc plpes of lava.
Refer to structure-section B-3'(in bocket;. In order to
account for the present attitude of the displaced beds,it

1s neacegsary to postulate the fellowing woveuentgiGrasual
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uplift of the reglon as a whole.Thls 1s demonstrated by the
youthful topography.(2)Relative retardation of the Western
portion of bloek number four,Thls assumptlon would fit the
idea of movement in its Eastern portion,.(3)Blocks ! and 3
being uplifted faster than block 2,Thlas assunptlon must be
made in order to acscount for upward movement in block 3

ag a whole,and bthe RBastern face of bloeck 1,{4)Uplift in
block 2 slower than in blocks ' ang j,but faster than in
‘block +,This would accéunt for the Jawbone fault as being
ve;tioal an. the ilagDonald fault a&s belng norﬁal.Likewlne,
thils would account for the presence of streamn gravels high
up on.the walls of Jawbone Canyon.

The relative dlsplacement between the ligcDonald Fault
and the Cross lountain Pault would then awount to soame
three hundred feet.

MISCELANEOUS STRUCTURES

Unconformities between the Ricarde and the granlites
on the one hand,and bhetween the Ricardo ana ithe Basalts
on the other,are best shown on the Southern portlon of
Jawbone Caayon in the vicinity of Blue FPolnt,

That the Ricardo-granite contact 1s an unconformity
rather than an intruasive contact,ls shown by the fact that
baking and metamorphosing of Rlecardo conglomerate near the
granites is misslng.Llkewlse,the surface of depositlon
points to a time interval between intrusion and depositién
of no mean magnitude,

The Jawbone Basalts are non-conforimable with the Rig~
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ardo,with an angular descrepancy of several degrees,.ilsoc,

the Rlecardo conglomerate ln the Western part of the area

is bakkwf and highly stained by the later basaltie extrusion,
The older Paleozolcs eiposed in the vicinity of S.B.

Canyon are interesting from a structural standpoint in

that they clearly exempllfy flow-cleavage due to intrusilon,

The ficw clzavagze planes lle roughly parallel to the

boundary of the intruied granlte,thus showing that they are

normal L2 the force which was appllied during the'intrusion.
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HISTORY

The geologlc hlstory of the reglon may be briefly
suamnarized as follows:
l-Deposition of limestones overlain by fine sand-
stones and thin conglomerate beds in shallow marine
seas during Paleozolc times.Cllmate warm and equggle.

2-Subsequent uplift,followed by a long period of er-
osion,possibly peneplanation, Metarmorphiswi of /o/€0zorcs.
3-Intrusion of the great bathylithic granitic core of
the present Tehachapl Mountalns,probably accompanied
by orogenle and tectonlc movements,

4-Post-granite erosion and peneplanation, S
5~Deposition of Ricardo Pliocene terrestrial sandstones,
conglomerates,and fanglomerates,accompanied by vol-
canlc activity in later history.Cllmate as at present.
6-Tilting and faulting of Ricardo beds accompanied

by strong orogenic movements.Contlnulng to the present,

T-Post-Ricardo erosion for a relatively long period,
v-Extrusion of Jawbone Basalts in Upper-Pliocene(?)
time,accompanied,or foliowed shortl;jggimountain
making movements.

9~-Erosion,followed by deposition of granitic piedmont

alluvisl mantles from Plelstocene to Recent,

10-Present period of uplift and accompanying erosion,
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ECO:0MIC GEOLOGY
METALLIFEROUS DEFOSITS

ilost of the metalliferous deposits within the area
studlied are located in the Southern half,usually falrly
clogse to the region through which the Cameron Fault passes,

Two general types of deposits may be differentiated;
those which llie within the borders of the Paleozolc marble,
or very close to its contact with the granitic bathylith,
and those which are formed within the later acidlc extrusive
rockg,

The minerals which occur within the borders of the
marble are characterized by the fact that they are'bunchy)
and,where not relgted to fractured.dthey do not appear to
be continous,rnor to oceuvr witl ang’;ériodic regularity,The
richect parts of the deposits are'loééféi“ﬁear the marble-
granlte contact,Since very little development work has been
carried on at depth within the marble,it was inposgible %o
Xainine the depocifc with any great degree of precision,

Characteristic Wetamorihidc ainerals are lacking,or at
least were not observed in the marble deposits.Certaln zones
within the marble are characterized by richness of the ore,
While another part of the deposit,removed from the first by
only a few feet,may be extraordinarily lean,

Horses,and partlcles of the wall rock,as well as
Psuedomorphs,or other criteria for the identification of

metasomgtic depogits were not observed.
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Characteristic minerals observed wlithin the marble
are Galena,Calcite,Chalcanthite,lialachite.

Practically all of the development work carrled on
in the exploration of the marble,is located in S.B.Canyon,
and consists,for mogt part of several drifts run into the
black marble in the direction of the granite contact.
Work 1is being carried on wlth perseverance,although wmore or
less intermittently.The longest drift 1s being driven in
the directlon of the contact along a minor thrust fault
by Mr.Jdack Tardey and assocligtes of Long Beach California,
Explorations within the marble{have to date falled to reveal
a worthwhile ore-body. |

The deposits which occur within the area of the later
extrusive rocks are more widespread 1n occurrence,and in
general have been more concientiously prospected.The larg-
est deposits are located within the confines of.the old
Cinco Mining District,for nost part within the basement
complex due East of the old town of Cinco, Work has been
carried on gporadically for the past twenty years within
this dlstrict. |

The ore is characterized by the fact that it occurs
ore or less in fissures developed within aclidic dykes.
Veins,as a rule,are small,and vary in size from stringers
to several inches in width.Thé minerals are chiefly those
characteristic of primary deposits,Galena,Pyrite,Quartz,ete.,
Cap rocks frequently show oxidation of the pyrite to Limonite}

vugs and honey=-comb structure are characteristic.The ore

IS
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where found,lis usually of 32501 grals,and rather rivh in
/ / / ; .
Jead,and sometimes Goppersold and Silver are usually pres-

A
ent only in small amounte, The chief defect with these

1 dime

deposits 1s the fact that the filssures are of gual

englons,and do not persigt with Jdeptin,
NON~-LBTALLIFEROUS DEPOSITS

- "Aetivitles in the non-metallic fleld within the reglon

under dissusslon are malnly conflined to the mining of

Products of volcanic action,

The greenlsh Ricardo tuff-breccla has found soms favor
as a stucco dash in the manufacture of patent stuecco
finlshes.The chlef users to date have been the Kellastone
Company of California,although mining operations in this
naterial are now suspbended.

An lmmenge tonnage 1s exposed in the vieinity of Blue
Point,and owing to Jointing withln the tuff-breccla,ain-
ing methods have been simple and easy.The method of mining
Used,has been to "rock" the Jointed rock with charges of
bowder,and then to pry the materlal thus loosened, out with
plnchbars. The broken materisl was allowed to roll down a
chute into a loading bin,and from there,trucked to the
Owenyo Branch of the Southern Pacifac Rallroad.

Within the last few months,the Cudahy Company has taken
over a large deposit of volecanic ash about elght miles
from the mouth of Jawbone canyon,The material ogcurs in
a rather tabular body,and well up on the slope of a steep

hill.Development work is rapildly progressing,
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The area of Painted Canyon is marked by a large dep-
oslt of volcaniec ashflocally overlain by Ricardo lavas,The
ash has been superfiéially altered to limpure Bentonlte.

M111l tests upon the material have shown 1t to be applicable
in the manufacture of brick and terra-cotta ware.Qulite

a large tonnage has been shipped t6 a brick coampany 1n
Fresno,The deposit occurs upon the homestead of Mr,Lowsll
Wert,Cantil,Callfornia.

Some fairly large velns of milky quartz are found along
the Kelso Valley road,almost at the boundary of the area
investigated.With more favorable frelght rates in the future,

it is possible that this material would stand shipment to
Los Angeles,



