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SUMMARY

An area of ébout twenty square niles in the southern
half of the Red Mountain Quadrangle, Los Angeles County,
California, was mapped geologically in the spring of 1938.

The area lies within the Transverse Ranges Province of
California, and conirises the following rocks: a pre-Cambrian
mica schist (Pelona schist) , continental sediments of
Oligocene (?) (Sespe formation) and lowsr-upper Miocene

(Mint Canyon formation) age, and mgrine sediments of

upper Miocene age (Iodelo). The Sespe is overthrust over

the Pelona schist and the ¥Mint Canyon. The ¥int Canyon

lies with a depositional contact upon the Pelona schist

and is overlain unconformably by the Modelo which overlaps

it to the west.

The area has undergone several periods of rejuvenation
during Quaternary times, the uplift not being accompanied by
tilting. Remnants of the old land surface and stream terraces
at various levels indicate that before uplift the area was in
1ate maturity of the physiographic cycle; now it is in a
youthfull stage of development.

The maln structural features are the Sespe overthrust,
folds trending northeast-southwest, and a well develop=d
flow cleavage ané shear joint system in the schist. Forces
of a static nature have affected the area at one time, as
shown by the flow cleavage in the schist, but the most recent,
dominent force acting in the area is considered to be compressive,
non-rotational, inclined below the horqgontal, and acting in a

southwest direction. Tts attitude is apvroximately ¥14wm.



INTRODUCTION

LOCATION AND EXTENT

The area investigst=d and herein

e

in the northwestern part of Los A ngeles County and in the

southwestern part of the San Gabriel Wountains. It comprises

o

the southern half of the Red Mountain Quadrangle, having as

" S . ‘ L.
its eastern and western limits, 118" 30 and 118°36 west

longitiude and as its northern and southern limits, latititudes

24" 33 and 34 30 respectively. The area mapped contains about

Location and extent of arez

north-

frond
N
6]

twenty square milegs., It 1s about forty-five mi



west of Los Angeles and about nine miles north of Saugus,
The area lies within the reserves of the Angeles National
Forest.

The area is easily reached by automobile, for there
are excellent paved roads from 21l outlying districts which
lead to Saugus. Ths main highway from Los Angeles to faugus
is U.S. 29, but there are others =squally good. In addition
a branch of the Southern Pacific railroad passes through
“gugus. The only unpaved road to be encountered is a good,

gravel road in San Francisquito Canyon.

PURPOSE OF INVESTIGATION
The purpose of this iInvestigation was to fulfill
partial requirements of the California Institute of Technology
leading to the degree of Bachelor of Science. To this end
field work was carried out during the spring of 1938 during

the author's senlor year at the Institute.

METHOD OF INVESTIGATION
The aerial geology was placed upon a U.S8. Geological
furvey topographic map surveyed in 1831 and having a scale
of one to twenty-four thousand. Fairchild aerial photographs
were also used in mapping. Locations of points and dinps ané

strikes were determined by a Brunton compass.

PREVIOUS INVFESTIGATIONS
There hzag been very little geological work of a thorough
nature done in this regiorn. The earliest work was that of
J.D. Witney/who made a reconnoisanece survey of the San

Gabriel Range and the vicinlty =2round Los Angeles in 1865,

4 2o~ bibliography
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0.H. ﬁersheyzin his studies of the Quaternary geology of the
state of Czlifornia made 2 geologicsl reconnaissance sketeh
map of part of Southern California whiich includes the San
Gabriel area north of Saugus. But his navine here was of such
a2 sketchy nature and so little was known of the geology arourd
the Saugus area and o 1ts correlation with krown geology of
other regions that 1ts usefulness is very limited. It is
interesting to note thst Harshey first recoenized the prominence
of stream terraces in this region. He distinguiched four such
stream terraces on the sides of the Sants Clarz River east of
faugus and corrlated the highest, the one designated as the
400-foot terrace, with the highest marine terracz on the coast.
Hershey3also investigated the Pelona schist which msakes up the
Sierra Pelona Ridge northeast of Saugus. H= described it as
being mostly a trus mica cshist containing strips of coarsely
crystalline actinolite and quartizites which have retained
enough of their original character to show their detrital
origin., He correlated the Pelona schist with the Abrams mica
schist of the Klamath region énd believed it to bz the oldest
rock exposed in the state. After a later investigatiornt
Hershey correlated the Pelona schist with the Abrams schist

and with the Rand schist in the Hand ¥Yountains, Kern.County,
whnich he called a continuation of the Pelona schist. These
schists were assigned to the uprer Archean evoch. The latest
report on this area and the only one that covers the complete
geology of the region in a2 satisfactory way is the vpaper by

Clements?
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Physical Conditions

RELIEF AND ELAEV TIONS

The San Gabriel lountains as here exposed are a belt of
rugged ridges roughly parallel and running in a general
northeast-southwest dirsection. The ridges slop2 generally
southward, finally disappearing under the alluvium of the
Santa Clara Vallezy. Thelr summits in the southern part of
the quadrangle are flat or gently sloning and are remnants of
0ld stream terraces that once covered a large part of this
region.®* Topography 1s not controlled to any graat extent
by the underlying formations. The valleys are generally
straight, steep-sided, and in a youthful stage of development,
much in contrast to the mature aspect of the higher portions
of the ridges. It must be emphasized that the anomolous
relationships bestween the drainage pattern and the land forms
are due to rejuvenation of an area in late maturity.

The ridges rize to an average height of about 2,000 feet
2t the northern end of ths area snd slope down to about
1,600 feet at their southern and. The highest point in the
arsa 1s 2,475 feet, located at the eastern extremity of the
Pelona schist hishlands. The lowest point is situsted at
the southern end of Elizabeth Lake Canyon and is 1,225 feet
in elevstion. San Francisgquito and Flizabeth Lake are the
two main canyons in the ars=a, and of the two Flizabeth Lake
Canyon is the larger. It is about 200 feet wide at the northern

end of the area and about 1,800 feet wide at the southern end.

* See PLATE I



San Franclsquito Canyon does not show such a widening of
its stream channel; it wildens its channel from about 800
fe»t at the northern end to 1,400 feat at the southern end of
the area. The two streams are roughly parallel at their

southern ends.

DRATNAGE

The drainage in the area is generally southward. The
drainage of all the smaller stresams unites with that of either
the Flizabeth, San Francisquito, or RBouquet Canyons and flows
southward to the Santa Clara river which in turn flows west-
ward 44 miles to the Pacific Ocean. The striking thing
about the drainage pattern is the parallelism of the sub-
sequent streams. San Francisquito, and Elizabeth Lake streams,
like all the others.in the region are intermittent, the lower
part of their stream courses belng dry during most of the
year. San Francisquito stream as shown by the vpresence of a
wind gap associated with the northern part of its course,
lying outside the ares, and by its relation to the structure
of the area‘is a subsequent stream. The stream occupying |
Elizabeth Lake Canycﬁwié also probably subsequent. Flizabeth
Lake and San [rancisquito streams are the only ones which
flow on an alluvium bed continuously throught the area, but
from the width of the canyons and the nature of the streams
this alluvial covering iz not thought to be very thick. All
the other streams in the area are rapidly degrading their

courses. San Francisquito stream is peculiar in two respects.



Its valley walls where it passes through the fault contact
tetween the Pelona schist and thz Seape conglomzratass are
asymmetric. This is due in part to the differential hardness
of the two formations and in part to the diffarsnce ir structure
between the two rick bodies. Also the part of San Francisquito
Canyon lying south of the former Saint Francis Dam shows th=
affects of sudden overloading of 2 stream. Huge blocks of
concrete have been carried downstream from their former
position, the stfeam course has boen abnormally widened, the
lowar canyon walls have been swept clean of their mantle
axposing bedrock, patches of alluvium have been deposited on
slopes high ahove the present level of the vally floor, and
small natural lakes have been formed “here thare was abnormal
scouring action whil= mounds of alluvium have been deposited

in the middle of the stream canyon whers local slowing down

of the flood waters caussd them»to deposit th=ir load.

CLIMATE AND VTWGFTATION

The area 1s of the typically semiarid tvpe. The
government recording station at Newhall, ten miles to the south
has racordad over a thirty-eight year period a mear annual rain-
£fall of 17.54 inches. This comes mainly during the months of
Dacember through April.

The vegetation.of the area is composed of mainly chaparal
qrowth,.consisting in part of greasewood, buckthorn, white
saga, hlack sage, yucca, and sumac. Live caks and cotton-

woods grow in some of the canyons.
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EXPOSURES

As a general rule exposures are very good throught the
srea. This is especially true in San Francisquito Canyon
where the flood waters from the broken Saint Francis Dam have
scoured the sides of the canyon clean of alluviun and have
laid bare the fault contact between the Sespe and the Pelona
schist and Mint Canyon formations. Only on the gaently
sloping summits of the ridges where there is an extensive

covering of alluviun are outcrops wanting.

CULTURR

The hand of man is not much in evidence in this region.
Cattle ranches are scattéred throught the larger valleys and
cattle feed is grown on the lower alluvial surfaces. The
population of the arsa is sparce. There 1is an =slementary zrade
school and a small colony of Los Angeles Metrovolitan water
districts workers situated in San Francisgquito Carvon. San
Francisquito powar house number two is directiy'across the

canyon from this settlement.



GEOMORPHOLOGY

The unusual topographic expression of the area and the
amomoléus relations existing between present stream devalopn-
ment and the land forms of the aresa thaey drain deserve
special mention. Study of the flat tops of ridgas and of the
highlands area to the east of the quadrangle, together with
the old stream patterns still present on these surfaces show
that they represent remnants of an old land surface in rather
late maturity of the physiographic cyvecle.® Stream terraces
are scattered at various places and levels over the area, still
retaining thelr original hoggEQntal position, and by their
nlevations and distribution show not only that they once
covered a large part if not the whole part of the southern
half of the area, but alse that the arsa underwent at least
two periods of rejuvenation. BEefore rejuvenation the str-sams
were agrading and were flowing southward in wide valleys
with gentle slopes. The stream divides were not high and ware
in the nature of smooth, rounded, low-lying ridges. Tha
stresams were more or less parallsl and of the subseguent
type. As soon as the region'%xperienced uplift the streams
immediately began to degrade. Th053mwho drained the largest
areas and whose watershed was the éfe;%est had the most
advantage in downcutting and soon were entrenched far halow
their former level. The smaller streams experienced little

change for their cutting power was limited., Soon, however,

% See PLATES I, II.
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suhsequent streams working headward and right angles o tha
large entrenchec streams captured many of the old streams,
producing small wind gaps and leavirg the oid matura vallavs
ahandoned ,®* The present erosional cycle 1s in a period of
vouth and has not had time to disseet thes gently sloping
highlands. The stream terraces on thebeastern part of theo
ar=2a stand at an elevation of about 2,100 feet, while the

large terrace on the western side is at an olevatior of

o

1,500 feat.®* A study of the sastern wall of San Francis-
gquito Canyon at its lower end lezads to the probability that
thare were at least three distince upliftings of the araa ###
Howaver since terraces occur in rany other places in this
rogion and a satisfactory determination of the mumoor of

uplifts would reguire a study of them all, this information

[N
n
e

L pq e
Lanwy

is outside the scope of the present report., It

o
-
o]

imre
to recognize the fact that were sevaral rejuvenations of

tha region.

ee PLATE ITI
*% See PLATE IV
¢ See PLATE V



FIRST STANDARD PARALLEL ) ; \Wlanbi A _ { \J I\

PLATE 1III
Drainage pattern of the southeastern half of the
Red Mountain Quadrangle. Streams accurately drawn,
100 foot contours generalized. The parallelism of
the major streams is very apparent. The stream
occupying Drinkwater Flat was once a branch of the
Dry Canyon stream, flowing along the dotted line

A NSO

ABC. But it has been captured by the subsequent

stream, D, working headward from San Francisquito

-

Canyon. The capture took place at A. The saddle,
B, therefore, is a wind gap. AB 1s a potential

obsequent stream.
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STRATIGRAPHY AN" PETROLOGY

GTNERAL FFATURER

The rocks of this arsa are of two main tvpes: meta-
morphosed basement complex; sedimentary serizss. The hase-
ment compex 1is a schistose rock outcropping in a curved
region in the middle of the area east of San Francisquito
Canyon. It is considered in this report to be pre-Cambrian.
The sedimentary series occupies the maiﬁ part of tha area,
and ranges in age from Oligocene (?) through uprer Miocene.
Quaternary terrace deposits occur in a few places in the area
and recent alluvium is present in some of the stresam courses.
The sedimentary rocks comprise the Sespe formation (QligOCQﬁP?),
¥Mint Canyon formation (upper-middle Miocene), the MNodelo
formation (upper ¥iocene), and river terraces and valley
alluvium (Plelstocene to recent). Yention should be mads here
of three little patches of highly silicified extrusive
voleanices which occur as a capping on the ¥int Canyon
formation on the ridge between San Francisquito and Charli=
Canyons. Tt is very difficult, if not impossi®ls to £ind
an explanation for these because they dghot correlate with
any of the geology that has been napped in this region.
The sedimentary rocks exhibit a great lithologic diversity,
sandstones, conglomerates, shales, and limestones being

present.,
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PELONA °CHIRT

Distribution and touvographic expression. The Pelona schist

occupies the middle part of the area lying east of San
Francisquito Canyon. A few scattered patches of schist ocecur
on the west side of the canyon, however, and thev show that
the stream occupying San Francisquito Canyon,.when it was
rejuvenated, was superpoéed on a somewhat uneconformable layer.
The topographic expressions fo the schist areas pressent
some striking features. The schist highlands to the =35t of
fSan Francisquito Canyon represent remnants of a region in
late maturity of the physioghaphic ecvele. The maxium relief
is generally under 300 feet, the siream valleys are wida ard
have gently sloping sides, and the hills have widse hagasg =214
smoothly rounded tops. The east face of San Francisauito
Canyon in the vicinity of the old dam site shows gentle hut
daiinite changes in slope which in some places have formed
sloping benches, Pravious investigators have assigned various
causas to explain this. Nickell?assignﬂd the caus=s to the
gifferential erosion of hard and soft layers in ths schist.
Clements called attention to the landsliding on the slopas,
some of which has haprened in recent vesars. The nresent euthor
has carefully examined this face of the rcanyon and found mény
irregular areas of gouge and breccia lcocated at the inflection
points of the spurs running down this face, indicative of

faulting. This would =xplain the variation in height of the
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present gently sloping porticns of the canyon wall. Rut an
examinatian of the height of the principal sloping terrace
platform shows it to be the same as the principal terrace in
the Mint Canyon in the southern part of the area. Thare can
be little doubt that they are related and represant veriods
of arrested downcutting of ths San Francisquito stream.
Landsliding has modified the canyon wall to some extent hut
the principal cause for the shelves is rejuvenation of the

strean.

Lithelogy. The schist exposed in this arsa is a typical

mica schist. Its color varies from light grey to dark
blulsh-grey to brownish-blue to dark blue-black. Weatherine
gives 1t a yellow stain. The Pelona schist =xposed in southorn
California occupies an area of over 130 squares miles and
contains in addition to a mica schist facies, ére9nstome
schist, amphibole schist, quartzite, and limestone. However
the schist in the area under infestigation contains only the
mica schist facies and no quértzites or limestone. Quartsz
_veiné ar2 numerous, nevertheless, and characteri=tirally

swell up and then pinch out .The degrees of mefamorphismis con-
stant through fhe formation. Simpsomq, in his rarort on the
geology and mineral deposits of the Elizaheth Laks Quad-
rangl@.states that the pressnece of sode-riech plagiocclase, copidote,
zolsite, muscovite, actinolite, and chlorite indicate
metamorphism of the mesozone, or zone of moderately high

temperature. Thin sections of the schist 2xposad =2ast of San
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Framcosquito Canyon show the main mineral to be guartz,

with successively smaller amounts of orthoclass and muscovite.
Some biotite is also present. The gquartz grains shov an
interlocking relationship characteristic of reecrystallization,
but they show rather violent wavey extinetion and a cataclastic
texture which suggests that after undergoing reerystallization
as a consequence of an original thorough-going metamorphism,
they were subjected to a second period of metamorphism not so
intense as the first. Parallel orientation of the minerals

is well developed, and the quartz bands are senarated by

D

abundant whisps of muscovite. The schist in the ar=a is generally
rather fresh except on the surface arsas of the mature highlands
and at the Mint Canyon contact.

Structure. The schist possesses a definite bedding, a flow

cleavage parallel to the bedding, and an excellentlv developed
set of master joints.®* The sttitude of these Jjoint sets
as measured 2t varlous places in the schist is given in

Table T.

Table I.

Attitude of Joint Sets in the Pelona Schist

Nb2W 71NE NAT?W B58W N4E S0NW
N37F 45SE: N45% 87SF N77% 288F
N25F B1INW:* NaAgW EBNTH

* Dip and strike at lorcality
where jointing was measurad

# QeePLATZ VI
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The Jjoints show smooth and avenly developed =urfacas

et

characteristic of the shear tyte of jointing. The attituds
of the schist 1s variable over its whole extent, bhut the
strike is generally about north fifty to sixty degrass east
and the dips from sixty to 2ighty degress and not uncommon.
No definite axes of folding could he trarced in ths srhist.
Near the southeastern boarder of the schist tyematic
folding occurs.

Age and correlation. There has besn much dshate as to the ago

of the Pelona achist. Hersh@ya, who gave it its nawe, first
correlated 1t with the Abrams wice schist of Archesan age in the
- Klamath region, believing these rocks to be the oldest exvosad
in ths state. Later*, he correlatad the Pelora schist with
both the Abrams schist and the Rand schist which he haliesvad
to be a continuation of the Pelona serles. He called these
rocks youngest Archean in age. Simﬁson?states that the Pelona
schist is similar in lithology and structurs to the Rand
schist and he correlates the two using this evidencs and the
fact that lower Paleozoic riéks close to this region (within
100 miles) have not besen metamorphosed or have heen only

locally metamorphoser by ignsous irtrusions to give the

Pelona schist a pre-Cambrian age and metamorphism.

Origin. R.T.Hillwmentions that Tolman has considersd thes schist
at the dam site to be a metamorvhosad granite and believes
that this explanation might hold fof a large part of the srhist,
although he mentions that the presence of limestone lenses

and areas of graphitic schist sugrest a sedimentary orisin

; . . . 59
for at 1lea=t part of the schist. Later investigations , how-
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ever, have shown fairly definitely that a large nart of th=
schist, if not all of it , had a detreital origin, and thers-

fore it represaents a metasediment.

Ky

Conclusions. The Pelona schist in the area investigated is

eonsidered to be an original sedemontary ==ries of rocks
laid fown and alsc metamorphosed in pre-Cambrian times. Tts
mineralogical composition suggests that the original.sedimant

an
was-arkoslec sandstone.



OLTIGOCFNE (?) STRIES

SESPRE

Distribution and topographic expraession., A seriss of rocks
considered Oligocene in age and called ths Sespe formation
occuples the upper mortheastern part of the area. Its
topographic expression is very similar to that of othsr
formitions except that resistant conglomerate beds form
consplcuous outerops on the hillsides. S=spe topography
is also characterizad by knobs of resistant conglomerate
occuring on the summits of ridgee and somastimes forming
steep cliffs.®
Lithology. The Sespe beds as exposed in this area consist
of conglomerates, sandstoneé and shnles, with the conglomerates
predomination at the southarn end of the formation and
grading into finer sediments northward. Thelr greatest
thickness in tha area is about 1,700 feet. Adesp brownish rad
is the typical color of the formation although a bhed of green
sandstone occurs at the sou@hwest extent of the formation
and just below this lies a whitish silicified bed of sand-
stone showing well developed jointing.** The conglomerates
are characteristically thick-bedden. The sandstone and shales
are thin-bedded, however.

The conglomerates are made up mainly of sub-angular

to angular fragments of a gabbtolic rock, a coarsa-grained

#See PLATES VII, VIII
*%* Sea PLATE VI



bt

o
4o
o
[
4
[ ]
opd
0
@
o

A

e

R

a

-
1

a

Y,
Bt
40

i

nyon

8

o
B

to

i
e apmd
o i
£l A
i (3
O 0
[V AT

Fra
aroe

San

apha

hetween
k
the

)
of



o

o

View scouthwest looking down San Fr
nyon Segpe ovarthrust sxesllently
rk beds above arrow are Sespe, lig

are ¥Wint Canyon. £Zmall bloeck of schis
spe when ths fzult runs into the all
23D

The topographic expression of the Ses
+.




granitic rock containing abundant and large phenocrysts
of feldspar, and quartzite. There is no sorting of any kird,
no arrangement of anguclasts, and there are no stratafication
planes. The anguclasts range in size from srmall pebblzas to
boulders several feet in diameter. The conglomeratss are
very well cemented, the wain binder being calrite. |

The sandstones of this formation are generally fine
grained and thin beddad. A thin section of a typical sand-
stone shows it to be composed of angular to sub-angular
parﬁicles of gquartz ano feldspar in the aprroximate ratio
of five to six. There is no banding’of the grains. The
cement consists of a mixture of caleite and clav derived
from the decomposition of the feldspar. Iron oxide is also
present giving the sandstone its reddish-brown color.
This rock made one of the foundation rests for ths Saint
Franclis Dam, and the failure of the dam 1s directly tracesable
to the use of this rock as a foundation for a dam because
from its very nature it is diSSOlV@d and =oftened by ronstant
.Wetting?

The shales are saff, thin-beddad and contain alturdant
gypsum, A few small calcareous concrations ware fxﬁnd
scattered irregularly in the shale. The shale makes up

only a small portion of the Sespe in this area.

Fnvironment of sedimentation. The Sesps in thie ar=a

represzants conntinental sediments. From above mentioned



lithologic characters it is evident that the souree for

the sediments was to the south as shown hy the arkosie

nature of the sandstone and of the freshness of the feldsrar
in the conglomerate anguclasts. Abundant schist frafments

in the formation show that the Pelona schist was exposed

to erosion during Oligocene times. There is sume difference
of opinion as to this however, R.D, Beedmbelieves that moist
conditions prevailed during the deposition of the Sespe and
supports this view by showing occurences of arkosic sandstones
in formations known to have been deposited in humid epochs?
The Sespe is here considered to have been laid down in an
alluvial fan area at the south grading into playa conditions
to the north. The land area- supplying the large blocke of rock

found in the southern part of the formation.

Relation to underlying rocks. The Sespe formation is thrust

faulted over the Pelona schist énd the ¥int Canyon formations,
the reverss nature of the fault bheing beautifully exhibited
in San Francisquito Canyon whare the flood wa ters from the
Saint Francis Dam have swept clean the contact.* The fault
has a reverse dlp about fourty-five degrees, as observed in
San Francisquito and Charlie Canyons. Its overthrust nature

is indicated by the low reverse fault plane and by an

isolated outlier of Sespe lying on‘the ¥int Canyon in'th@

northern central part of the area.

# See PLAT® VIII
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Age and correltation. The age of the Sespe in the area is

very uncertain due to the lack of fossil evidence. Tt ig
correlated on lithology and stratigraphic position. TFlsge-
where Saspe 1s known from vertebrate remains to range from

upper Focene through Oligocene.



PRE-MTIOCENE

SAN FRANCICSQUITO BRECCIA

Short mention is here made of a few very small patrhes
of breccia which were found in the schist and which either
have not bheen noticed before or have been entirely dis-
regarded. The breccia consists entirely of angular material
derived from the schist. The angueclasts range in size from
a fraction'of an inch up to nearly a foot in diameter. The
sehist fragments are jointed, showing the Pelona schist
was jointed before this formation was laid down. The breccia
is well cemented and very well comparted. The matrix which
consists of small schist fragments of about the size of
gravel particles does not make up much of the rock. The
whole rock mass 1s exactly the same color as thes schiast. A

feldspar or cyanite occur in the brececia patches.
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MIOCENE SERIES

MINT CANVON (LOWRR-UPPFR ¥IOCFENE)

Distrubution and topographlc expression. Thz ¥int Canvon

formation outerops 1In a diagonal band running northwesterly
across the area and thinning out in this diresction. Tts
topographic expression changé: greatly from the bottom of

the formation to the top. The lower formation is character-
ized by badlands erosional fzatures while the upper possesses

smooth surfaces and steep cliffs.

Lithélogy. The Mint Canyon in the area can be divided into
two rather definite lithologic ﬁnits, a lower and 2n uvper.
The lower unlt begins with a well-devaloped basal comglomerate
consisting maihly of sub-angular rocks poorly assorted and
cemented, and ranging in size from pebbles to rocks one foot
in diameter. Its thickness varies through the areé from
almost nothing to over 100 feet, Near the schoolhouse in

San Francisquito Canyon there is a limestone lens in the lower
¥int Canyon which is about twenty feet above the contact

with the Pelona schist. A thin section of this rock

showed 1t to be madelup equally of limestone and clay. The
rolor of the lower ¥Mint Canyon formation varies giving an
effect like the Painted Desert. Rads, greys, blue-greys, and
cream colores predominaté. Sandstones and conglomesrates

make up the formation. They are poorly compactsd, porous,

and poorly cmentzd with calcite. Poorly developesd torrential
cross lamination is present in some of the coarse sandstonsas.
The lower Mint Canyon 1s characterized by a hererogeneous

lithology. MNear its western boundary there ogeurs arecas of
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of granitic blocks deposited with so little cementing
material that the effect is that of a sﬁall granitic
intrusion. The original shape of the constituent blceks

has been lost through weathering. In other places the
exclusive deposition of schist fragmehts has formed schist
conglomerate pockets which are very conspicuous. The sand-
stones vary in coarseness rapidly both vertically and horozon-
tally. Locally a few calcareous concretions are present.

On the ridge between San Francisquito Canyon occur three
small, isolated patohes of a rock capping tha Mint Canvon
much altered by silicification and ovalization. Dr.
Campbell of the institute, who examined thin sections of

this rock, is of the opinion that they represert an intensive
study of these rocks so no definite conclusions can be drawn
from their occurence. Further study of thse small remnants
would undoubtedly be worth while.

The upper -¥Mint Canyon is strikingly different from the
lower with which it is comformabls. It is a. light brown color
ove 1ts whole extent. Its;lithology is also constant,® con-
sisting of irregularly intersperse coarse sandstones and
conglomerates., The conglomerates show no sorting, sandstones
are sub-rounded, and they occur as‘irregular lenses in the
sandstone layers. They are separated from the sandstone by
very indistinct bedding planes indicative or comtemporanaous
deposition and erosion conditions existing on floodplains.
The conglomerates consists mainly of quartize ard well

cemented sandstone sphaeroclasts ranging in size from pabhles

See PLATE IX

»
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up to one foot in diameter. The uprver ¥Mint Canvon formation
shows a wide variation in the amount of cementing action

by calecite. Some sandstone layers are little better comparted
and hardened than some beach sands. At othaer places, however,
both conglomerates and sandstones are well cemented. The
characteristic features of the upper Mindbanyon are its massiv»o
hedding and regularity of lithology both vertically and |

horozontally.

Fnvironment of sedimentation. The Mint Canyon formation in

contrast to the Sespe is composed of arenaceous sandston=es,
indicative of a different realm of snvironment, although

it too represents a land laid formation as attested by its
lithologic character and the presence of vertebfate found ir
it. The variation in color of the lower member suggests a
strong variation in elimate while the upper member suggasts
constant climatic conditions. Torrential crosslamination

and the irregular lensing of the conglomerates in the sand-
stones is indicative of floodplain conditions. Th= sea could
not have been very far to thz south at this time and the Wint
Canyon_was piobably laid down in a broad floodplain rurning
into the sea, for Clements’ who has done mapping of ths southern
~part of the Tejon Quadrangle found that the basal cohglomerate
of the Mint Canyon graded westward into the littoral zone of
marine sedimentation. Climatic conditions were probably semi-
.arid but they certainly were more moist than when the Sesps
was laid down. Abundance of schist in sediments shows that
the Pelona schist was exposed to erosion during the depositior

of the Mint Canyon.
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Relation to underlying rocks. The ¥int Canyon overlies theo

Pelona schist with a depositional contact , a well developed

basal conglomerate being present.

Age and correlation. The presence of a vertabrate fauna in

the Mint Canyon formation which is characteristic of upper-
middle Yiocene orAlower—upper Miocene and the stratigraphie
relationship of the Mint Canyon to other'formations, such
as the Modelo, which overlies it, whose age is definitely
determinable by invertebrate fossils, fairly definitely
places the age of the Mint Canyon as lowsr-upper ¥iocane

in age. Maxon#* bellieves that the lower ¥int Canyon

probably represents middle Miocene times.

* Communicated
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ODELO (UPPER MIOCENE)

Distribution and topogréphic exprassion. The Yorinlo formation

takes up the whole western half of the area. 1Its topographice
axpression is characterized by generally smooth slopnas.
Landsliding is not infr~oquent in the shales and mudstonses,

and after heavy rains small local mudflows are formad.

Lithology. At the base of the Yodelo occurs a pehble

conglomerate showing very little sorting and no stratification.
It is poorlu cemented. The thickness of this hbasal conglomerate
is ﬁariable;4it ranges in thickness from about ten feat to
around one hundred feet. The p2bbles that compoze it are
chiefly rather well rounded and cemented sandstones which

seem to have some rainly from the ¥int Canyon, and this is a
strong argument in favor of the contested view that the Yint
Canyoh and Modelo formations are unconformable. The remaindsr
of the formation is mainly made up of punky, friable shales

and mudstones, highly gypsifefoﬁs, and having a vairabla

though predominently thin bedding. Here and there conglomerates
oceur which sometimes are quite thick, but they make up a
negligable fraction of the whole formation. They are orobable
in the pature of lenses in the shale. To silicified or

organic shales were encountered, and the formation as a whole

is cuite porous and poorly cemented. The Nodelo formation is

‘buff colored and its thicknes=s in the area is about 5,000 feet.

Ralation to underlying rocks. It 1s the view ofthe author that

the Mod=lo uncorfornably overlies the Mint Canyon. This is

shown by the nature of ths basal conglomerata discussed



above, the uneven and irregular surface of contact batwesn
the Modelo and the Mint Canyon, ahd by the comparison

of the outcrop of a prominent bed in the Modelé and the
Modelo-Mint Canyon contact on the spurs of a steep vallev
wall where they both occur near to one another, but not
varallel to one another. Strong evidence for an un-conformity
is also furnished by the overlapping relationships btetwesn
the Modelo and the Mint Canyon. The Modélo overlapns the ¥int
Canvon to the west as shown by the map and by Clements7

who found that to the west whers the ¥int Canyon pinches

out, its place is taken by marine Nodelo.

Environment of sedimentation. During upper Miocens times

th2 seas occuplied the southwestern part of the aresa, the
strand line running diagonally across the area. The land
mass stood to the northeast. The basal conglomerate was
deposited in the littoral realm of sedimentation while the
shales, which make up the main portion of the formation, were
deposited in the seaward side of the neritic realm of
sedimentation. .

Age and correlation. No diagnostic fossils hava »orr found

in the Modzlo in this region but from the litholozie
correlation and stfatigraphic position of fhe formation its‘
age is fairly definitely fixed as being upper Miocena., A
scanty fossil assemblage has.been found by KewBsouth of the
eastern portion of the author's area which indicates upper

Miocene age.
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STRUCTURAL GEOLOGY

REGIONAL

vThe structural gaoiogy of the westarn part of the
San Gabriels is very complicated. The San Andreas, master
fault of California, bounds the northern part of the San
Gabrielé, the Sierra Madre fault the southern part. PRoth
these faults, however, are not simple, single great fractures
of the earth's crust. Fach represents a complex fault system
with differential movement on various faults of the svstem
at different times, giving' riss to complaex structural
relationships. R.T. Hi1l has shown that the faults of
the San Andreas system can be groupsd into three sysiame on
the basis of théir attitudes — those parallel to the San
Andreas, those running in an east-west direction, and those
in a northeasf—southwest direction. Folding is abundant
to the north of the Santa plara Valley, the axss trending
generally east-west in ﬁhe.vicinity of Piru Cresk and
northeast-southwest in the San Francisguito Canyon region.

The axes of folding are highly irregular as to direction,

and no definite pattern of folding is present.

LOCAL
Faulting. One large fault, an overthrust, occurs in the
area. A few small fractures accur, but on the whole the
area is quite free from faulting, a rather strangs fact
considering the San Andresas is only fiftaen miles to the

north. The Sespe overthrust has a dip of about forty-five



degreas generally northward and is guite free from associatad
faulting.
Folding. Several folds were mapped in the area, the largest
of which is the anticline between Charlie and Bitter Creeks.
Due to the heterbgeneous rock assemblage axes of folding are
not psrvasive, and the folds generzlly are not very
symmetrical. The folding appears to be of the corncentric
type, and is rather gentle in the southern part of ths area,
the dips not being over'twenty degreas, A prominent antirline
in the Seste waé mépped whose flanks dipped off at angles of
sixty to sevenﬁy degrees, The folding is not well develoned
enough and exposed over a sufficiently long ares to make

a determination of whether they plunged or not. The axaes of
folding are all nearly parallel to each other.

Jointing. The jointing in the schist has been mentioned.
Only the time of jointing and 1ts structural implications
will be discussed here. Boulders of Pelona schist ocouring
in the basal conblomerate of the Vint Canvon are jointad

" showing that the time of jointing in thz schist was at

least pre-Mint Canyon. Further, the schist anguclasts whirch
make up the old breccia exposéd in a few placas on the Pelona
schist are alsojointed so that the ags of jolnting is pra-
San Francisquito preccia. In the northwestern part of the
9aspa formation there is a hard brittle silicified bed*
exhibiting a well developed Joint system whose attitudes are

N55E8§NW and N5§W668W. These attitudes corraspond clozely
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with those of the jointing in the Pelona schist* and indicate
that forces producing the jointing have acted in approximately
the same direction from the San Francisquito breceia to S2spn

times,

Interpretation of structure. In assignine ans orientating

forces to explain the structure of the area four things

must be bourne in mine. First, and most importint, is

that the San Andreas to the north is the dominent structural
feature of the region. Foreces mist he assigned which will he
in harmony with forces neéessary to oproduce this great
strike-slip fault. The Sespe overthrust, folding, and the
Joint system are the other three structural features to

be accounted for. Vickerymhas advancad evidence hased on
associated folding to show that ths thrust fofoes ware
exerted at an approximate angle of N40F and werc horozontal.
Assuming such a force acted in this area it would explain

the Sespe overthrust which has moved in a southwast

direction over the area. The joint should bhe vertical ard
have strikes of N5W and N8BE. Some of the jointing in the
schist comes very closa to this.** However it is not vertical.
The axes of folding present in the area could have been
formed by such an assigned force. The inclined vosition

of the joint planes could be explained as a result of folding

of the schist after vertical joints wer= formad in it. The

*3ee Table I, p 18
#¥ See Table I, p 18



uniformity of the altitudes of the jointing in the Pelona

schist throught théuarea studied in fcontrast to the =trong
variation in the attitude of the bedding ir tha seohist arsisg
against thi= view however. Thus ths coneclusion to be drawn

is that the forces must not have been horozontal but inelined

at some angle to the horozontal. Their direection of application

was about southwest and thelr direction was about N10%,
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HISTORICAL GEOLAGY

Only those events affecting the area investigation will

be mentioned.

Pro-Cambrian.

1. The sediments now making up the Pelona schist were
deposited, tilted, metamorphosed.

2. Perhaps one more period of metamorphism of tha P2lona
schist.

Jurassic.
3. Quartz veins associated with the emplacament of a
granite stock to the north intruded irto Pelona
schist. Frosion

Pre-Miocensa.

4. San Francisquito breccia deposited, thoroughly

compacted and cemented. Then greatly erbded.
Miocene.

5. ¥int Canyon deposited, area tilted and foldad, ¥int
Canyon eroded. Some volcnailc activity®

8. <Sfea encroached upon ¥int Canyon from the south-
waest.

7. Modelo deposited in a neritic environment, area
folded, the.axes of folding not changing. Frosion

Close of ¥Mlocene.

8. Sespe thrust over ¥int Canyvon then a2roded hack.

Pleistocene,

9. Region underwent uplift of several hundred feet
wlthout tilting. Further periods of uplift without
followed., Streams were entrenched in their courses

and the present drairage pattern developed.



ECONOMIC CONSIDERATIONS

The area contains nothing of much ecornomic value. Flagstones
of schist are quarried in San Francisquito Canyon. The
quartz veins in the schist carry a poor gold content. Wo

0il1 has been discoverad in the Modelo
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EXPLANATTON

SEDIMENTARY ROCKS

*;lQéigﬁg

Alluvium
(stream deposits)

UNCONFORMITY

Qt

Terrace deposits
(unconsolidated sands,
gravels, and conglom—
erates)

UNCONFORMITY

Tm

Modelo formation
(buff marine sandstones
and gypsiferous shales,
few conglomerate lenses)

UNCONFORMITY

o)

Mint Canyon formation
(non-marine variegated
sandstones and
conglomerates in lower
member, buff massive
sandstones with irregular
lenses of conglomerates in
upper member)

Sespe formation
(red non<marine coarse
. conglomerates and sandstones,
the conglomerates composed of
fragments of granitic and
metamorphic rocks)

° ;

San Francisguito breccia
(grey compact mass of
unsorted schist frag—
ments firmly cemented)

EETAMORPHIC ROCKS

Ps

Pelona schist
(quartz-mica schist with
associated ribboned

quartz veins)

X\

Strike and dip,
headed arrow accurate,
unheaded arrow approximate

Axiszofiantieline

y

Axis of synecline

o

Horozontal bhedding

A

T

Overthrust side of thrust
fault

i
Boundaries between
formations
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