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PUSPOSE OF INVESTIGATION

At the suggestion of Dr. Buwalda of the Institute
Staff , the mapréng and investigation of this hitherto
1ittle known section of the Hojave Desert was undertaken.
It had been known for some time that there were marine
beds 1ying in the extreme western corner of the desert,
thetr age relation however ,had been but tentativly deter-
zined and their areal extent and structurszl relations were
unknown. U.S.Geol. Survey Water Supply Papar 278 by Harry
R. Johnson is the only paper krnown to the writer which
deals with this area.

In the present tt.ud} ,an effort is made t0 map the
areal geology as carefully as possible ih the short time
availadle and to determine the age and structural relat-

ions of the marine formation.
ACKROWLEDGH ENTS

Acknowledgaents ere due to Dr. Buwalda of the Inat-
Atuts for his kindly supervision, to Dr. W.P.Woodring for
his pﬂaoﬁtologim determinations,and to ¥r. NcXensle of
the Tejon Ranchos ,¥r. Sandberg,and other renchers of the
vicinity for their courtesies.



A

GEOGR: PHY

Quail Lake 1s located at the head of Antelope Valley.
in the extreme western corner of the ¥ojave Desert. It 1s
a shallow sag pond in the San Andreas RATt lying at the
western extremity of the North American Great Basin Prow-
ince. It lies some eighty miles northwest of the city of
Los Angeles. The Los Angeles - Bakersfield highyay ,com-
monly known as the Ridge Route passes through its vicinity.

The area mapped extends eastward from a north -south
line drawn three miles west of Quail to a similar line dre
awn six miles to the sast of Quail. The mountainous ridge
marks &pororisatély the southern boundary whlle the Lo
Angeles - Kern eounty line was taken as the northern limit.

CLINATE ,VIGETATION AND RAINFALL

The climate 1s slightly modified from the arid Great
Basin type. Johnson gives the average annual rainfall at
Kojave ,some thirty miles to the east,as 4.78 inches.
Hansana ,twelve miles east ,is given as 7.44 inches.
Judging from the vegetation,the rainfall at Qusil is
practically the same of slightly greater than that at
¥anzana. Due to eXevation,the higher portions recsive
sonewhat more . The teapsrature in summer not uncommonly
rises above 100°P. and ice and snow in the winter are not
unusual. Snow often lies upon the higher ground for sever-
al weeis at a time . In the valley it resains for lhort
periods only. _ .

A large part of the country is covered with sress and
other seasonal growth. The northern slopes of the higher
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portions west of Quail and the northern slopes of Libre
Ieﬁn@.ain are more of less thickly covered with serub oak,
mzanita,'occuiom Junipers and other seml-arid shrubs.

TOPOGRAPHY

The most persistent and striking topographic feature
15 a large valley which completely Mwsﬁ the ares in
a direction K 750W . Along the south side of this valley
1s a mountainous ridge rhlxis from one t’honnnd to sixteen
hundred feet ,and sxtending eastward from the vicinity of
Quall. Along the north side of the valley is a ridge which
drops from mountainous porportions st German to a helght
of two hundred feet tt{ Quail. From this point it comtinues
eastward along the valley with a rellef of one hundred
feet of less . This ridge is broken at Libre Creek and ag-
ain two and a half miles to the east by streams which ent-
or the valley from the desert. '*rhr ridge 1s best plctured
as the edge of a broad dlock which has been slightly up-
1ifted and tilted northwestward toward the desert. This
block has t.hén been deeply dissected by streams into par-
aliel ridges and valleys which run ‘out. into Antelope Val-
ley . From Libre Creek sastward the erosion has not been
so unifom and the topography 1s somewhat rougher than
that between Libre and Cottonwood creeks.



In the northwest portion of the ares betwesn the west~
ern boundary and Cottonwood Creek ,the valleys have a south-
east trend toward the creek. They are stecp sided and widd~
ly spaced with smooth undissected intervals betwsen. They
are comparitivly recent cuts into an old subdued surface ,
the whole of which has a slope in practically the same
direction as the strean valleys.

DRAIBAGE

Tusll Lake is a fault depression lying slightly north-
wost of-phe—venter of the center of the area. It mtvn
the drsinage of three or four square miles of immediately
surrounding surface. %est of this the drainage which enters
the mtt Vallsy escapes southward to Piru Creek .  The
drainage from the block lying north of the RIft is carried
out i?-st.c Antelope ‘Valiay where 1t soon disappears. The
surface water entering the Valley east of Nuall is also
carriad out into the desert.
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PRYSIOGRAPRY

The remarkable ,straight ,persistent valley which
tmomuv the region ,is the physiographic expression of
the largest major fault in California ,the San Anﬂm
m:tg In this v&czn;ty 1% does not Aiffer greatly froa
the description given by Noble who has mapped it from
Palmdale to the Imperial Valley. ( Seisa Soc Am,B ,Mar.'27)
The width of tlw Rift Valley is at times greater than
half & mile . It 1s a feature which physiographically 1is
independent of the surrcunding topography. There may be
a:high searp on either side of on nelther . Again it may
penetrate deeply into the mountains . Along Libre Xoun-
tain 1t lies at the foot of a sharp break in slope but
there 1s one small ridge extenting out across the fault
which is marked only by two notches cut into it . ¥West
of Tuail the scerp changes rsther sbruptly from the
southern to the northern side of the Rift. Here again it
may be seen cutting as a notch across a ridze running okt
from ths mountalin. There is no éefined evidsnce of olt.iur
horizontal or vertical movenment at this place. Other typ-
ical featubes of the Rift are long parallel slice ridges
and sag ponds. |

The largs mountalnous ridge which follows the south
side of the RIft is nsturaelly divided into two sections.
The hichest and most easterly one ia known as Libre Moun-
tain.
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It is a rugged mass of the older rogkn constituting the
basement complex . The even crest of the mountain and the
gentle slopes which mark the upper ends of the spurs end-
ing in the Rift Valley suggest that in a previous erosion
cycle the mountaln had reached u}sonowhat subdued form

which due to racent uplift has been deeply incised and
almost completely destroged by the latest arosional activity.

The western portion of the ridge presents a marked con-
trast to the other . As far west as Quall exposures were
found which indicated that the core 1s of granite. This is
however seldom exposed for, instead of thinly coversd ror
barren precipitous slopes as on Libre Mountain ,there is
a mantle of residual of detrital soll which in part comes
from the granite and in part from the soft Tertiary for-
mations which overlies it in places. This soll mantle glves
an appearance of a very rounded old age surface which 1is
entitely out of place in its present position. The okinous
position of the old surface is indicated by the drainage
channels which have begun to cut deeply into it. The re-
Juvination of this mountain may well have been a slightly
less vigorous expression of the iana action which caused
the more completes dissection of Lf%ra Mountain.

As indicated earlier ,the area lying to the north Qt
the Rift Valley has the appearance of a broad block which
has recently been slightly uplifted and gently tilted
away fro;‘the Rift. The elevation ,relief and the attitude
of the beds indicates that the uplift to the northwest of
Quall has been much greater than elsewhere along that side.
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That 1t has been unlift rather than removal of materlal

from the weakened zon= along the Rift ,serving to give the
relative elevation ,is substantiated by the erosiocnal act-
ivity on the back f£lope of the block.

From Libre 6reck southeastward the history is some=-
vhat obscured by the comnlexity of the structure but in
- broader outllne it seems to be practicelly the same a:z for
the rest of the block except that there is lack of any ind-
lcatlion of a subcycle of erosion such as is clearly defined
to the northwest of the creck.

This subcycle was a pause in the process which has been
opersting o uplift and bevel off the Tertiary marine form-
ation. Thils interval was long enough to crecate a very sub-
dued topography in the most elevated portions of the block.
Due possidly to & reversal of the movement of a change in
the amount of ralnrall,tha.area which lay below the low res-
idual hills was aggraded with a sandy loam which 1n some
instances may be more than fifty feet in thickmess. These
greater thickneises'ara exposed close to the present rave
ines which cut into the 0ld surface. In one instance a
ravine showe a thilck section of the aggraded material, the
bottom of which has not bheen expoaed. A short distance
back of this exposure,thc surface is one whilch has been
beveled across the Tertiary formation . Thie would indicate
that there had been a relief develonsd before the inter-

ruption which was greater than that at precent.
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HMountain south of Quail ,showing old rounded foru.

i
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~ As had been mentioned before the dralnage of the
no;thern block from Cottonwood Creek eastward 1s parel-
lel and follows the slope of the old land surface regard-
less of the underiying meterials through which it euts.
This should pretiy clearly indicate consequent develosp~
mont .

west of Cottonwood Creek ,the dreminage hes to some

extent been influenced by the underlyling structure to
fora valleys which are parallel to the bedding. This
however i8 not the determining cause of the direction of
flow ,for, the stresms have the =ame dlrectisn across the
grenite above the sedimentary contact. Sirce the stream
courses follow the slope of the lend and the attitude of
the strata indicate uplift to the west it is evident
that the dralnege toward Cottonwood Creek is dus to

consequent developaent.
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STRATIGRAFPHY

The formationa exposed in the aree rengs in m from
Paleozolc [?7) t> Recent . At the basa of zm section is
the Basement complex. It conslsts of Paleozole (7) lime-
stone intruded by & Juressic (1) granitic batholith.This
i1s overlein dr a E&.m formetion which has at 1ts base
e volcanic accurmuletion. Lring across the beveled edges
of the Mlocene there 18 & loose sandy loen daposit which
iz probably Flelstocens or later.

Paleozole (2)

The oldest known rocks in the area are found in Oso
canyon. They are for the most mart highly metamorphosed
1imestones or mardbles with a very small anount of quartsite.
They lle upon & granitic mass which is probably betholithte
in size « These rocks are refersed to the Paleosolc largely
because similar rocks in the Techachani and San Gabriel
mountains have been considered to belsnz to that system.
Jureseic (7)

Granite.....This is a very acld rock. A thin section
taken from close to the basenent contact in Oso ecanyon
showed quartz and orthoclase in large quantities and a
| smaller ammmt of microcline. Thes only rnrro-smiin

mineral detected was biotite.The texture is holocrystalline
| equigranular,mediun ‘gmimd. The granitas of Libre Houn~
talin appear to he somewhat lesa acld when exAmined in
hand specimens. |
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Pegmatite.....There 1s a large exposure of this
rock across the firét ridge north of Oeo canyon at the
basement contact. A thin section shows coarse orthoclase
and quartz in grephic intergrowth. Smeller crystale of

microcline and oligoclase are present in ninor amounts.

’llocggg

At the base of the Tertliary rocks on the north side o
of the Rift Valley there was considerable volcanic activity.
This was followed by the dopoalﬁloﬁ of several thousand
Teet of sandatones and & small amount of shale and silt.

West Qf‘Qngil the volcanlc material in some places
lies between the bﬁsement complex and the sandstones. In
other places not far distant the sandstones may be foupd
lying directly upon the granite. The vcleanic rock is a
vesicular basalt which 1s prObabiy not over one hundred
Teet 1f thickness. The vesiculagrzggethe relation to the
other formations points to a fiow which was elther very
irregular in distribution or else was deeply‘eroded before
bthe basal sédiments were deposited. There 1s some lusgention
of a small floiyor basalt interbeddad in the sandstone.

East of Libre Rinch the volcanlc materials were not
-differentiated. They consisted of a large accumulation of
tuffs and flows of rather basic nature. Weet of ILibre Ranch
the lavas were separated from the tuffs which were thonv
mepped with the sandstones. These levas are very varisble
in composition and hand specimens appear to range from a
glassy rhyolite to a dense spharulitic basaly . The tuffs
are typical accumulations of ash,pumice and other fragmental
‘material firmly cemented together. |
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The célor of the anteropn is typically a brownish red and
gray-green. West of Lf%ro Ranch the lavas and tnfrn are in
a small syncline above some sedimentaries.

A fifty foot section of the south synclinal 1liab 1is
exposed threo quarters of a mile nopthwest of the Libre
Ranch house an the north side of the road. It consiats ét
e series of interbedded cherts, sandstones, and fine conglom=
erete .The bedding is thin and very definite . The weatuered
surfaces are tamy to yellowish in color. Wnere these mem-
bers emerge to form the north linp of the ayncline they are
overlying sandstones and conglomeratic beds which are very
similar to “hose found in the Mlocene. Since the lavas,
tuffs and zediments appear to be conronhable.it is belleved
that the volcdnlc activity was contemporinccus with the
deposition of the Hiocene.

The remainder of the Tertiary on the north side of
the Rift consists of a thick series of apprarantly con=-
formable sandstones with a small amount of shaly material
interbedded not far frou.bho base. The beds extsnd north-
eastward beyond the ares to an unknown diatance. The
total thickness of the formation is at least seven thous-
and fest and 1i»s probably’areator. The sandstone in expos-
ures between the basement cintact west of Quall to the
hill near the intersection of the Gottonwood €reek road
and the main‘hlgh!ny are moderately to heavily bedded.and
are very hard. The mineral grains are coarse ,aharpxy
angular gquartz and roldipar. The outcrops are bold and
weather to grayish yellow and buff. In this series of
sandstones are two dark shale beds which on weatharing
break into small lpntieular fragments.
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Also there are a few beds of rather loose silty material
contalining crystals of gypsum. From Quall northward the
bedding is very thick and somewhat uneven. Cross bedding
) ia evident in some exposures. The materials are very
coarse and sharp. The outcrops are usually light in color.
The lowermost bedj im 080 canyon are ulghly fosslle
1ferous and are very coarse and thick . The [ragnents are
quartz, fcldspar ,pebbles and also gralns of calcite.The
cementing material 1s largely calciﬁn carponate. These
beds weather to a dirty white color . At station six |
~walch lies three quérters of a mile nzerthwest of Oso can~
yon and over a mlle v;st of Cottonwood €rcck ,tuere are
beds very similar to the basal members in Oso canyon
except that they are less calciferous. The fossils are
appearantly sasimllar although occupyling a much higher
etratigraphic level. The forma ldentified from the two
localities were: Pecien crassicerdo and Qstrea titan.

These are regarded as typically Upper Hlocene forms.
Arnold howewer 1n 'Paleontology of the Coallnga District!?
records Pecten crasslcardo from the Vacqueros to the Ja-
calitos and Ostrea titan fram the Vacqueros Lo the Santa
Hargarita. For the lack of more definite evidence the
formation 1is bimply #saigned to the UMiocene. A Conus sp.?
was also found » It 18 a large troplcal appearing thing
which resembles the living,Gulf of Lower California fomm,
Conus ferguséni.
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 The sedlmants south of the Rift are somewhat similar
to those on the north ,but there sre some charscteristic
differences . No evidences of fossils were found on the
‘south side . There are no examples of induration off the
south which are comparable to those on the north. Tue
ratio of fine to acarea matarial 18 judged teo be grbath;.
in the southern beds. The formations are alike 1in that they
fregnents are coarse and arkosic and the-be&ding ia poor
and irregular for the most part.

Pleistocene (?7)

The allﬁvium which forme part of the old erosion surface
on the blogk north of the RIft is evidently considerably
older than the present alluvium and 1s considered to be
Pleistocene. It ranges from a loam to a gravel and is some-~
what redder in color and coarser in texture than the Becent
alluvium.
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STRUCTURE

The dominsnt structural feature of the reglon s
probably the faulting . The San Andreas Pift ,the phye
slography of whieh has been previously discussed 18 Wy
far the most significant fault in the area. Greatly shat-
tered materinl in the BAft Vallay coupled with long nam-
row slice ridges indlicates Lthat the Rift 1s in reallity &
Droken mass lying between blocks which are relatively litt-
le shattered. Thile there 1is intannivq Jointing in ths
formations shich 1lle to either aide of the valley,this
is inconsiderable compared %o that which nas takem place
in the Fift . Brenciing off from tie master fault there are
snaller fractures wnich might be called splinter faults.
The diagrams will parhaps show the relations most clearlys
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Along the north side of Li%rb Mountalin and ité4
companion to the west there are faceted spurs which would
indicate wartical movements of from two to four hundred
feet . The spurs are very discontinaus and the apprearant
breaks in level vary in magnituds along the supposed
fault nlanes.making very detalled wor: necessary to secure
nore then & rough estizate of the amount of displacemsnt.
During the fleld work no definite evidence of horigontal
movenant was dstected. Due to the difficulties in the
identiflication and correlation »f the Terﬁiary formatlions
which 118 offi both sidea of the Bift west of “uaid,it i
iapossible to establish the relative movemente of the
two blocks.

Where the sedimentary-basement canplex contact app~.
roaches Cso canyon from the south there 1s soms evidence
which polnts $o faulting . this evidence consists of
springs .3olnting sard a small smount of slickensiding
and contortion of sediments which 1lle in the line joining
the other feature# . This line hes been dotted in as a |
fault . In somo'pﬁaées'lt iz very close t> the basement °
conplex -sedinkntery contact. Howsver it 1s not the cont-
act for in Oso canyon and ageln west of fuail  the relations
are found to be clearly depositional. Definite evidence of
movement in a particular direction are lacking. It mag be
that there was a zone of weaknezas here which acted as a
hinge line as the block to the westward turned upwanrd,giv-
ing the sediments to the west the existing 1ifference in
attitude from those to the east.



The farlock fault which lies four miles to the west is
roughly parallel to this sone of weakness and is believed
to mark the opposite end of the bloek . It 1s the firat
known active Taul® to be sncounteréd in that direction.
There may #xist however som® intervening feult unknown
to the authors

The fault showh along Lfbre Creek is somewhat doubte
ful « 1t was located on the basis of the straight valley
striking into the Rift and the wery sharp minor folding
and jointing at a point midwey between the Libre Ranch
road and the head of the valley. '

The fpult shown to the smouth of tihe one juct mentioned
is indicated by an sbrupt change from a persistent north
dip to one staeply to the south. These southward d&ips are
on the north limb of a syncline with tuffs and lavas in
1ts trough. If the point of ochange in dip which has been
mapped as & fault was the axis of an anticline ,one would
naturslly expect to find repitition of the laves to the
northward . This howsver is not the case . A conflicting
bit of evidence is that the beds which: are very close %0

the suprosed fracture ars somewhat similar on both sides.




Tha fault splitting off th the west from the Rift north
of Libre Mountain is pre&dicated on the bacla of notched
Upﬁru end the dlscovery of a gouge Eone in a roadoutin omne
of the notches.

- 4e stated before ,faulting is the major structural
feature . However there is some minor folding especlally
along the Sen Andreas Rift . The syncline south of Libre
Creek has been mentioned . Along Lf%ro Creek there has been
o great deal of minor folding and contorifon ﬁhich seens to
die out‘quickly away from the frzcture sone. The main block
of the sediments which lle north of Tuall seem to form a
feivly uniform monocline dipping away from the rifte To
the west of Tuail the monocline has been altered by forces

which may bes related to feulting.
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RISTORY NBORTH OF THE RIVY
‘The pressnt study of the region showa & rather pooy
record of a great intervel of tine.

The first event recorced is the deposition of the
Palsosolc (7) limestones. They may indicate either deposit-
ion in deep waber or accumuluation in & quiet marginal ses.

fecond .....The intrusion and possible uplift of the
limeatdne by & granitic mass . This probebly ocourred in
the general epoch of Jurassic intrusive dlsturbances .

Third ......%roelon which removed nuch of the limew
stone and in places cut deeply into tLe gr&nite before
¥locene tlme.

ourth......Movements which forzed & Lesin in Kio-
cens time tc recelve materiale derived from the granite
and limestone affer their respective novement upward.

The cosrse angular nature of the frecments .tha presence
of caleits grains and the thick uneven bedding sugcests
that the accunuletion lu & near shore dopozlt supplled
by & region of very high rellief,

Tifth +....e84nce Mlocone tize tilils formation hasg
bean uplifted and tilted northword awey from the XLt and
bevelsd off by erosioan. The present physios-aphy indicates
that thils process 15 8411l in cperation and shows the
marks of & subcycle of erosion wiich was inaugerated in the

Plaistocene .
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WOJAVE DESER?

The new dtti githtr.d in the preparation of this
report may sérve to throw more light upon the history
of the Hojave Desert.

JTb@ existence here in the ¥liocene of a lowlying
merine basin might be taken to suggest that the rbéuétiah
orﬁ formation of a bi@in in what is now‘&ntalope Valley
had begun at least as far back as the mlddle of that period,
The faunal similarity between thls reglon and the San Joaquin
Valley indicates a osanection of the water bodies. The
evidence of the sediments having been derived {rom the pres=
’ eﬁthachachapl region suggests tﬁaﬁ_tho soa must have nuung
afOund anq entersd the besin from the south .

The preaent physiography would tend to indicate that
the subsequent uplift of the llocene &bove the level of the
Desert, has not been rapld encugh to gain much over the rate

of ossrosion.
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SUMMARY

The region consiltu of two distinct provinces
separated by a large valley which marks the San Andreas
Rift.

on' the north slde of the RIfY 1s 2 Tertiary marine
formetion which is probably Uprer Xiocene in age. The
#locene rocks extend some distance up the zoutheast facs
of the Techachapls end lle with a dercesitional unsonformity
over & ‘aleozoic(?) llmestone end a Juraseic (?7) grenite
which has Deen intruded into the limesione. Close to the
contact the strike is para 1el to the mauntaihs ihﬁzl@%§&
thirty five degrees is the maximum dl- awey from them.
¥ithin a short distance of the contact however the attitude
chang~8 sharply and the reamasinder of the formstion has
& strike rougﬁly rarallel to the Hift and a steayp 4dip
northeastward away from it. The topogramhy hes: Dean
p@oﬁucsﬂ‘b& the incomplete deassection of an 51d erosion
surface ,rejuvinated probably éince the Fleistocense.

On the south side of the Rift there is a poorly eon-
solidated irregularly bedded formation whlch 13 probably
Tertiary ,overliyling a granitic basement. Jecause of
difficulty in 1dentification ,1t was iumpossible to det-

ermine the relations $0 the formations across the RIft.



