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SUNMARY
Rocks in the southeasterly portion of the Tejon

Quadrangle include pre~Cambrien (?), Paleozoiec (?), Jurassic
granitic rocks, and a2 thick series of Cenozolec sediments, All
epochs of the two perilods of the Cenozole are repregented,

Lower Eocene (Martinez) marine beds are overlain une
conformably by middle Eocene (Domengine) rocks, also marine,
Oligocene land-1laid bedg occur in three isolsted patches, A
full series of ilocene roeks is present, froa Vagueros through
Temblor to Kodelo, These are all marine and in addition there
is the lint Canyon formation as the landward equivelent of a
poriion of the Nodelo, An unconformity occurs at the base of
the Temblor, Fliocene is represented In the southerly part of
the areas by marine FPico beds and in the north by the Ridge Route
formation, largely lacustrine, These are both unconformable with
vthe underlying liocene rocks and the former are overlaln, sleo
unconformsbly, by land-laid Pleistocene (Saugus). Upper Pleis-
tocene terraces border some of the streams, while Recent alluvium
extends well up the larger astream channels,

Deformation has Been brought about by statiec load,
intrusion and dynemic compressive forces, The lsst named have
broken the area into three blocks geparated by major faults snd
faulted within themselvaa. A lasrge syncline has developed in the
central block and an upwarp oceurs athwart the trend of other

structures, The westérly block is complicated by a large overturn,

b
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The Geology of the Southeasterly FPortion of the Tejon Quadrangle,
Celifornia,
By
Thomas Clements

INTRODUCTION
LQcation and si

The Tejlon Quadrangle, which lies between latitude 34
degrees 30 minutes and 35 degrecs north, and 118 degrees % min-
‘utes and 119 degrees west longitude, occupies a strategic posis
tion geologically in California., Its northerly portion ls large-
1y taken up with a grenitic mass thet 1s & southward extension of
the Sierra Nevada Range, while the southerly part is stratigraphe
leally and structurally related to the Coast Ranges, Thus, in
thies quadrangle there is a coming together of iwo separate and
distinet provinces, The first mentioned region has been in part
touched upon by H. W, Hoots} and is being mapped in detall by J.

P, Buwalda and students of the California Institute of Technology.
The writer has been engeged in mapping the southafly portion and
prasents herewith the results of hls work in the southeasterly one-
fifth.

The ares deseribed in this report is rectangular in shape
and comprises aspproximately two hundred square miles, Its east

and south boundaries coincide"with those of the quadrangle,

1 Hoots, H. W,, Geology and oil resources along the southern border
of San Joaquin Valley, Californla., U,8.G,5, Bull, 812.D, 1930.
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and it extends west almost to the 118 degree 50 minute meridian
and north almost to the 34 degree 40 minute parallel, ZExcepting
for a few square miles in its western portion which are in Vene
tura County, it lies within the limits of Los Angeles County.
(Plate 1), %

Previous work,

The first references to geologic features of the Tejon
Quadrangle appearing in the literature are those made by J. N
Whitneyl in regard to the metamorphic rocks of San Prancisquito
Canyon, Wattsz included the southwesterly corner of the quadrangle
in hig early map of a part of Ventura County, but did not extend
his work as far eastward as the present author's western boundary.
Hershey® in 1902 mapped and described certain rocks that occur in
the region and referred to some of them again in 1912, but from then
until 1928 nothing further seems to have been published, The
breaking of the St, Francis Dam in 1928 drew attention again to

San Francisquito Canyon in the southeast corner of the guadrangle

1 Whitney, J, D,y Geological survey of Californiaj Geology,
v01o l, 1865,

also, The auriferous gravels of the Sierra NWevada of California,
Harvard Coll, Mus, C, Z., Mem, 6, no, 1, 1880,

2 Watts, W. L., Oil and gas yielding formations of Los Angeles,
Venturg and Santa Barbara Counties, Calif, State Min, Bur,, Bull.
11, 1897%.

3
Hershey, O, H,, The Quaternary of southern California, Univ,
Calif, Pubs in Geol,, vol, 3, no,l, pp.l-30, 1902,

also, Some crystalline rocks of southern California, Am, Geol.,
Vo, 29, PP. 273-290, 1902,

also, Some Tertiary formations of southern california, Am, Geol,,

also, The Belt and Pelona series, Am, Jour, Sci,, 4th series,
vol, 34, pp. 263-273, 1912.
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and called forth 2 great many papers desling with the geologic
features immediately concernedl A short paper by the author covere
ing sbout thirty-eight square miles in this corner and written in
1929 1s on file in the library of the California Institute of
Technology. 1t is also known that several of the 0il companies
have carried on limited studies within the region, but to date none
of their reports hﬁa been published and only one, by'H. R, Johnson

and Van Court Warren, has been available to the writer,

Method of fleld work.
Field work was started in October, 1926, but due to the

limited time then at the dispossl of the wiiter, progressed slowly
until 1929, The entire summer of that year was spent in the
field, as have been the summers of aueceedinglyeara, in additlion
to which such week-ends and holidays as have been available have
been put to use,

liapping was done with the ald of a Brunton ebmpass, and
data were recorded upon an enlargement of one of tﬁe United States
- Geological Survey's topographic meps, The original map is on the
scale of 1 to 125,000, and this enlarged four times gave a. scale
of approximately one inch to one-half mile, While the topography
is rather generalized in some places, making accurate recording
difficult, on the whole the mep was found to be satisfactory. The
new large scale topographic maps now belng made by the Survey with
the cobperation of Los Angeles County, unfortunately will be too

1, partial list, including the more important papers appesrs Iin
the bibliography.



late to benefit the author, Alrplane maps of the western ex-
tremity of the area grestly sided in mepping some of the com-
rlexities of the Piru district,
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GEQGRAPHY
Accessibllity.
The south boundary of the Tejon Quadrangle 1s about
forty-five miles north of the city of Los Angeles, and the portion
of the quadrangle herein described is most easily reached by the
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inland route to San Frencisco, commonly called the Ridge Route
(U,S.,Highway No. 99), This cuts the area into two almost equal
parts and is the only paved road in the region, A well-built dirt
road branches from the Rldge Route and extends about ten miles up
E1izabeth Lake Canyon, while failr roads sre found in Piru, Castaic,
Charlie and San Franciaquitd Canyons, The new réad which will extend
up Vielin Canyon; through Oak Flat and thence into upper Piru
Canyon, roughly paralleling the Ridge Route, 1s under construction
et the time of writing but has not progressed suffieclently to be of
much serviee to the writer, A few‘tralls kept up indifferently

well connect some of the prominent peaks with the roads, but most of
the area can be reached only on foot and by dint of hard work,

R, T, H111! nas rightly included part of it in his "Piru Wilderness"
and the westerly pértion ts included in what Kew” has called "one

of the roughest and most inaccessible regions in California”,

Rellef.

The relief of the area is not excessive, The point of
lowest elevation 18 in the canyon of Piru Creek, and is just over
1100 feet zbove sea level, while the highest point is in the northe
west corner of the area mapped where an unnamed peak attains an
sltitude of over 5100 feet, This gives a maximum faliet of over
#ooo feet, the average difference in elevatlon being probably not

over 2000 feet, There is & general 1ncre§sa in altlitude and

1 Hil1l, R.T., Seuthern California geology and Los Angeles earth-
quakes, South, Calif, Acad, Se¢i,, Los Angeles, 1928,

2 Kew, %,3,%.,, CGeology and oil resources of a part of Los Angeles
and Ventura Counties, U,8,G,5. Bull, 753, pp. 4-5, 1924,
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ruggedness from south to north, particularly noticesble in ceross-
ing the area by way of the Ridge Route, and there is a similer
but less merked increase from east to west, Altitudes in the
southern one-third are generally under 3000 feet above sea level;
those of the northern one-third approach or slightly exceed 5000

feet.

Zopoeraphy and drainage.

Topographically the reglon is exeeédingly rugged, with
surprisingly few aress flat enough to lend themselves to culture of
any sort, The canyons are generally steepewalled with at times
almost knife-edged interfluves, and some of the streéms flow be-
tween sheer walls four and five hundred feet high, This is es-
pecially trué of Piru and Agua Blaneca coreeks, whose courses offer
a wilq grandeur known to but few people in southern California,
Ehd_landa are developed ioeal}y. perticularly in éantinantal dew
posits, and 1andslide_topegraphy is very common,

Drainaae is all in » génerﬁi southward direction to the
3anta Clara é;ver, which in turn flows to the west and empties
into the Pacific Ccean Jjust south of Ventura, The serles of
ridges along which U, 3, Highway No, 99 is built forms a natural
divide between the eastern and western portions of the areas, the
former being ﬁféined principally by Castaic and Elizabeth Lake
Creeks and their tributaries, the latter chilefly by the Piru
syétem. In the extreme southeast corner the intermittent streams
in San Franecisguito end Dry Canyons flow direectly into the Santa
Clara River, while Pelomas and Violin Canyons which are west of the

Ridge Route drain into Castalc Creek rather then into the Piru,
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Climate and vegetation.

Situated as it 1s in the southern Coast Ranges of
California, this area shares the same semi-arid climate enjoyed
by southern California as a whole. The nearest government record-
ing station 1s at Newhall, ten miles to ihe south, and statistics
from there may be tsken as being fairly representative of the
reglon in general, The mean annual reinfall over a period of
thirty-eight years was 17,54 inches, and minimum for any year
having been in 1877 with 4,85 inches and the maximum 44,20 inches
in 1884, &8s 2 rule most of the rain comes from December to April,
which period therefore constitutes the prinoipal gfowing season,
although rarely showers fall during the summer., Aes a consequence
of the low rainfall most of the streams are intermittent, Piru
Creek and Elizabeth Lake Creek belng the only two to maintain
running streams throughout the year, Lven these become dry in
places during the hottest part of the summer, but where bedrock
comes to the surface a small flow generally may be found, Agua
Blanca Canyon contains water here and there most of the time and
near permanent springs occur in several of the smaller canyons,
¥nat appears to be a permanent spring marks the trace of a major
feult in Fish Canyon, VWarm Spring marking the same fault in
Eilzabeth,Lake Canyon, -

The mean annual tempersture gs recorded at Newhall for
thirty-elight years was 61,5 degrees Fahrenhelt, with a low of
10 degrees sbove zero and a high of 113 degrees above. The writer
hze recorded temperatures of 120 degrees Fahrenheit in the sun
during Aygust, and it is probable that even higher temperatures

are reached, The humidity, on the other hand, 1s low, and such



temperstures are not unbearable, although not perticularly com-
fortable, Nights are generally cool even during the hottest part
of the year, Snow is frequent inthe higher regions during the
wet season, and has been known to fall as late as in April, The
best seasons for field work are fall and late spring, the latter
being more desirable because of the presence of potable water in
the major canyons at that time, During the summer no dependence
can be placed upon the possibility of finding water and the
extreme heat makes 1t imperative that the geologist carry an ad-
equate supply. |

- The vegetatlon 1s a direct response to the environment,
and is similar tg that found throughout southern Californis west
of the desert, Except where recently burned over chaparral
mantles the hillsides, being usually more dénse on the north
slopes than on the south, due to the greater'expoaure to the
direct rays of the sun on the latter, This chaparral cover cone
sists chiefly of chamise (Adenostoma fasciculstum), seversal
specles of the sumac family, manzanita (Arctostaphylos manzanite),
madrona (Arbutus menziesii) and some of the so~-called Californis
holly (Heteromeles arbutifolis) and lilac (Ceonothus thrysiflorus).
The growth becomes €0 heavy in places as to be slmost impenetrable
and 18 & considerably hindrance to mapping, covering contacts and
mak ing ¢limbing 4ifficult and slow, Larger trees are plentiful in
the canyons, osks snd cottonwoods being the most common, and a lew
conifers'acéur on the higher ridges,

There 18 s very notlceable dlfference in the assemblages

of canyon trees on the two sides of the Ridge Route, On the
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eastern side sycemores are the common accompaniment,of the oaks
snd cottonwoods, with only a few aléers and 6; walnute, while to
the west sycamores are only moderately plentiful, slders are very
common and blad& walnuts grow in profusion 1g'eerta1n localities,
These latter ere principally the soutnefnjca11f¢rn1a bladt walnut,
although a2 few of the middle California varlety are also found,

It 418 belleved that the last-named were brought in by the early
Indians, traces of whose habitatlions have been found by the writer
in Piru Canyon,

Vegetation is aleso influenced to a certain extent by
the nature of the underlying rocks, The chaparral 1s thickest
on so0il derivéd from sandstone or conglomérate; shale usually
supports 2 heavy growth of sage; the conifers are found on
granitic rocks or arkosic sendstones, A crushed zone along a fault
may also be marked by sage, while land-slides are rreqﬁently
marked by grass or wild osts, As pointed out by Kewl the black
walnuts seem to favor soil produced by the weathering of Nodelo
shales, slthough by no mesns limited exclusively to this,

It is interesting to note that in spite of the apparent
berrenness of the district as a whole as vlewed in passing through,
more then eighty seecies of plants have been recorded durlng the
period of research, A pertial list of these 1s included in the
previously mentioned paper on file in the library of the Californis
Institute of Technology, and theref0wa will not be repeated,

The fauna by no means equals the flora elther in numbers
of specles or of individuals, This is due primarily to the
burning off of so much of the vegetation and to hunting and trapping.

Among the carnivores observed are coyotes, foxes, bob cats,raccoons

1 Ibid., p. 6



10,

and skunks; the ungulstes are represented by deer; while the
rodents include rabbits and squirrels, Reptilian life flourishes
as far as lizards are concerned, although snakes are rare, Birds
are very plentiful in the trees along the canyons, and the suthor
was fortunzte enough to see in one day both a golden eagle and o
California condor, The latter is now a very rare bird indeed
and will doubtless be sltogether extinct within a few years,

Culture,
The hand of man is not greatly inevidence in the south-

erly part of the Tejon quadrangle, There are no towns in the
ares,, the nearest settlement beling at Castalc Post O0ffice, about
one-half mile south of the southerly boundary, along the Ridge
Ropute, The town of Piru 1s nine miles south of the area at the
confluence of Piru Creek and the Sgnta Clara River, Service
stations and homestesders' shacks are scattered along the Ridge
Route; a small colény of employees clusters around the éity of
Los Angeles power house in San Francisguito Canyon and farms are
found in the latter, in Elizsbeth Lake Canyon, Castale Canyon,
Charlie Canyon and along Piru Creek, A few houses are located. in
Ok Flat, and the General Petroleum Company maintains 2 pumpihg
atation west of the Ridge Route in Liebre Gulch, The chief in-
dustry, if it may be called such in thils case, &é cattle reising.
Desultory prospecting 1s carried on in San Francisquito snd Dry

Canyons,
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STRATIGRAPNY

General.
Igneous, sedimentary and metamorphlc rocks ranging in

age from possible pre~Cambrian to Recent occur in the southerly
part of the Tejon Quadrangle, The first are chiefly granitic in
character, and for reasons to brought out later,.are considered
to be Jurassic in ase; In places they are so intimately inter-
mingled with metamorphic rocks that no attempt was made to separ
ate them, and indeed, so frequently do they in themselves show
gnelssiec structure thét such separation is impossible, However,
it has been poéslble in the westerly part of the area to draw a
fairly accurste contact between the two, and'rath@r general lines
have been drawn in the northeasterly portion, A small amount of
highly weathered acidic lava occurs on the ridge ﬁeat of Ban
Frencisquito Canyon and ls considered to be of Miscene age.

The metamorphile rocks are of doubtful age and of several
kinds, Ilcaceous schlsts occur east of San Francipquito Canyon,
gnelss, quartzite and marble in the northern part of the area, and
gnelss west of the Ridge Route. The rocks are here given varlous
ages,

The sédimontany rocks are wide spread in occurrence and
underly moat of the asrea, Conglomerate, sandstone and shale,
marine and non-marine are present. The sediments as 2 whole have
a thickness of several thousand feet and include Martinez (Lower
Zocene or Paleocene), Domengine (Middle Eocene), Sespe (Oligocene),

Vaqueros (Lower Miocene), Temblor (Middle Miocene), Modelo (Upper
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liiocene), Mint Canyon (Upper Miocene), Pico (Pliocene), Saugus
(Lower Pleistocene), terrace gravels (Upper Pleistocene), and
alluvium (Recent), Some of the beds are highly fossillfefous
and allow an exasct age determinstion to be made; the‘age~of
others ie based upon lithology and stratigraphic relationships,

The ares is roughly divided into two sections by a
northwesterly trending fault, he re nsmed the Palmmas Canyvon fault,
. extending up Palomas Canyon, thence along an unnsmed canyon west
of Oak Flat and across Piru Creek, The areas on the two sides of
this fault are somewhat different stratigraphically and for this
resson the exposures of formations of approximately the ssme age
outeropping in the two areas wﬁlllbe treated separately.

_g&gm rphiec rocks. |

It is unfortunate that the impelling motive behind
so much of the geoldgie work done in Cglifornia has been strictly
economic and for that reason certain formatlons neglected, This
applies particularly to the great thicknesses of metamorphic and
 granitic rocks, which being non-petroliferous, gencrally are
lumped simply ae “pre-Cretaceous basement complex" and passed over,
While in the iimited region mapped by the author it is not possible
io work out the history of southern California prior to the
Cretaceous, yet it has been found practicable to separate certain
marked petrologic types, and to attempt generallized correlation,
it wlll be noted that the ﬁ:ﬁ% of Oscar H, Hershey have been
followed in this to a certain extent,
Pelona Schist Series (pre-Cambrisn ?7)
The Pelona Schists occupy 2 triangular sheped tract

of about three and one-half square miles in the southeast corner



PLATE II,

Group [System Series Formation
Recent alluvium 0 to 100°
uaterna '
¢ . terrace 200" to 300?
Pleistocene
Saugus 880%+ land-laid
Ridge Route | 600'+ lacustrine
Pliocene
Pico 6,000't marine
Ceno= .
zoic liodelo 5,000 to 7,900°
: marine
Mint Canyon | 3,500'*+ land-laid
liiocene
Temblor 700* + marine and
100+ acid lava
Tertiary Vagueros 2,400' marine
Oligocene Sespe 1,200 to 64600
land«laid
Tejon absent
Domengine 75900+ marine
rogene
Meganos abgent
Martinez 4,100 to 10,000!
marine
Cretaceous Chico absent
lleso= |Jurassic intrusive granite
zoic granodiorite, etc,
Triassic absent
Paleo=- marble, quartzite
zoie(?) and gneiss, thick-
negs unknown
Pre-Cam Pelona mica schist, ete,,
-brlan(?) gchists thickness unknown

Correlation chart.
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of the Telon Quadrangle., They form the easterly snd at times
both walls of San Francisquito Canyon from a point outside the
area mapped to within 2 mile and 2 half of its south bouhdary.
wvhere they ere overlapped by later rocks, The contact with the
1§tter*sw1ngs'to the southeast and c¢rosses into San Fernando
Guadrangle, ite extension there having been mappadvby Kew, 1

These rocks were first noted by J, D, Whitney in
graveling along the old stage road between San Francisco and
Los Angelae; which road reportedly led through San Francisquito
Canyon., He called them Cretaceous in his early report, basing
his opinion on general analogy, but in a later paper called them
"ees Miocene rocks turned upon edge and so much metamorphosed as to
be converted into mica slate".2 No reason was given for sssign-
ing them to the Miocene, nor was any cognizance tsken of his own
earlisr designation, Becker3 mentioned them in 1885, but referred
to Whitney's brief deseriptions, hot heving seen them himself,

Thus they were the object of no serious study until in 1902 when

1 1pad., pl. 1.

2 Whitney, J. Do, Geological Survey of California; Geology, vol,
1L, 196 1865,

and, The suriferous gravels of the Slerra Nevada of California,
Harvard Coll, ¥us, C., Z,, Hem, 6, no., 1, p. 19, 1880,

3 Becker, G, F,, Notes on the stratigraphy of California, U,5.G.85.
Bull, 19. p. 10, 1885,
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Herabeyl mapped them and described thelr occurrence in the
vicinily of Sierra Pelona, a few miles enst of, but directly
connected with the outerop herein described, It was Hershey who
firast spplied the name Pelona Schlsts, and since this name is in
accordance, with the rules of nomenclature of the United States
Geologieal Survey, being both geographic and petrologic, it is
ugsed in the present work.

The Pelona Schist series is made up principally of
rather coarse, granular mica schists, varying loecally, but on
the whole rather uniform, They are well exposed in the north fork
of Haskell Canyon, in Dry Canyon, and particularly in San Francis-
guito Canyon, where the flood waters from the bréaking St. Francis
Dam swept them clean, | |

Tre color varles from a light yellowish through gray
and green to black, the laer belng the prevall}né hue of fresh
meterial removed from the tunnels driven in connection with the
conatruction of the Los Angeles aqueduct, An area of coarsely
foliated grayish gneiss occurs in a branch of Haskell Canyon, and
in both Dry and San Franclsquito Canyons there are gradations
from & true mica scﬁist into a coarsely crystalline variety thet
appro@ches an impure guartzite, As the site of the former 5t,

Francie Dam 18 neared, the schists become more finely fissile,

1 Hershey, ©. H,, The Quaternery of southern California, Unie,
G&lif. Pubo in GﬁOl,, Val. 3, Nno. 1’ Pl» 1. 1%:':“

also, Some erystalline rocks of southern California, Am, Geol.,
vols 29. PPe 2T4=277, 1902,
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and in places are almost slates in texture, There are aleo oc-
easional isolated occurrences of actinolite schist in San
Francisquito Canyon, and a few small talc veins were observed

in branches of Haskell Canyon, The series 1s cut by a great

many quartz-filled filssures, ranging in thickness from a fraction
of an inch to seversl feet, and it 1s doubtless from these that
has come such gold as has been found in the region.

Examination of representative apecimené shows the major
minerals of the schisgt to be quartz and muscovite, the latter
largely of the sericite variety. A few cleavage fragments of
feldspar were observed in the less highly sheared rock, suggest-
ing that the original ssndstone was in part, at least, arkosic,
Blotite is falrly sbundant as are also smell flecks of what
probably is magnetita; These two femic minerals usually are al-
tered with consequent ataining of the rock due to production of
secondary iron oxide, Some chlorite is present,

The Qrigin of the schlets has been the subject of some
discussion, Hergheyl believed them to be in part derived from

gedimentary beds, and in this le 1is supported by Nickella.

L

1 1p1d., pe 275.

4 Nickell, ¥,A,, The geology of the southwestern part of Elizabeth
Leke Quadrangle between San Francisquito and Boquet Canyons, p. 6,
on file, Library, California Institute of Technology, 1928,
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Willla‘ also considered them to have been former sediments, but
Tolmen 18 quoted by Hi11% ee belleving the material at the 5t,
Francis damsite to be a metamorphosed granitic rock., It is the
writer's opinion that within the limits of his own asrea, the sghists
are the result of regional metamorphism of sedimentary deposits,
This 1s not so clear at the damsite, where intense shearing along
the San Francisquito fault has to a certalin degreec oblitersted the
traces of former bedding, but downstream the bedding becomes quite
distinet, (PlateIlI), The rocks appear to have been largely
alternating sandstones and shsles, with perhaps some conglomerate
in the Haskell Canyon region, and becoming increasingly finer
grained to the north, The mass of heavy gneiss mentioned above 1s
interpreted a2as possibly hdving been en intrusive rock of grenitic
composition, :

The uniformity of the degree of metamorphism possessed
by the geries as m whole, and the lack of evidence of intrusive
bodles of Q size sufficient to account for the changes, lead the
writer to believe the schists to be the result of regional rather
than contact metamorphism, The "fruchtaschiefer" of the Santa

Monica Mountains, exposed about the margins of the intrusive

T willis, Bailey, Report on the geology of the St, Francis damsite,
Los Angeles County, Californias, Vestern Construction News, vol, 3,
To, 12, 'Ppg @09‘-&13, 1928.

2 H4ill, R,T., Geology of reser volr sites, Part II of a report
of the Board of Consulting EZngineers to the Board of Water and
Power Commissioners of the City of Los iAngeles, p. 118, 1928,



PLATE III,

Pelona Schists overlain by basal conglomerate of

Mint Canyon foxrmation in San Francisquito Canyon, XNote

distinctly bedded character of schists,
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granite,l has nb correlative here, The planes of flow cleavage
developed by the dlastrophic processes are parallel to the original
bedding planes, thus strengthening this view and slso giving
evidence of statle rather than dynsmic metamorphism, It 1s true
that such parsllelism might be developed by the latter acting at
right angles to bedding planes already praqtically vertical, but
the comparatively low angle of dip, twenty to sixty degrees, is
against such an interpretation,

The schists are broken by meny faults and have been
folded along a northeast-southwest axis, In San Francisquito
Canyon from & short distance sbove the power house to the border
of the quadrangle the rock is s@hred and contorted, due to
stresses set up within the masss by the forces causing the feulting
along the margin., . Beeause of the shearing the schist 1s much
weakened throughout this zone, which, in connection with the fact
that the planes of schistosity here sre practically parallel to
the east wall of the canyon, made it zn extremely poor foundation
for the east wing of the 5t, Francis Dam, This 1s shown by the
numerous landslides that took place both before and after the re-
moval of the water from the reservoir,

The age of the Pelona Schists is questionable. As
noted previously, Whitney et different times called them both
Cretaceous and Miocene, heithcr of which designation neced be

seriously considered in the light of present knowledge, A1l

3 Hoots, H, W,, Geology of the eastern part of the Santa lonica
Mountaing, Los Angeles County, Californis, U,5.0.5., Prof, Pap.
165*0, Phe 88«89 and P1, 18-8, 1931,



other writers, with the exceptlon of Hershey, have cautiously
called them simply pre-~Cretaceous, Hersheyl believed the se-
‘ries to be the correlatives of the Abrams Schists of northern
California, with which they seem to correspond lithologilecally,
and Diller apparently agrees with him in calling the latter
pre-Cambriana. Again, he compares them with schists #n the
Randsberg Cuadrangle and states that he belleves the Pelona
series to be "the youngest important Archean aerlss"’.' Whether
they are Archean or Proterozolec the writer cannqt say, but

he does believe them to be older than Cambrian,

18,

The oldest known Cambrian rocks on the North Americen

continent are in the Inyo liountains of California “, about two
hundred miles north snd east of the Telon Juadrangle., These
rocks are fossiliferous, and while having undergone some changes
in their long history, they are not highly metamorphosed,. it
gseems reansonable to bellieve that regionsl metamorphism suffi-
cient to have produced the Pelona Schists, would have brought

about similar effectd in rocks as close as the Cambrian beds,

1 Hershey, O, H.,, Some crystalline rocks of southern California,

Ame G‘QO]-.. vol, 29, P. 277, 1902,

2 Wilmarth, ¥, G,, Names and definitions of the geologlec units
of Celifornis, U,5,0,5, Bull, 826, p. 1, 1931,

3 Hersghey, O.H.,, The Belt and Pelona series, AM, Jour, Seil.,
4th series, vol, 34, p. 273, 1912,

Enopf, A., and Kirk, L., A Geologic reconnalissance of the
In{o Range and the eastern slope of the southern Slerra Nevada,
Californis, U,S5,G.8,, Prof, Pap., 110, 1918,
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had they been present at the time, Nelither can the rocks be
compared lithologically with the Cambrisn or the immediately
underlying beds of the Inyo Renge, since nowhere in the Pelona
series are found calcareous beds comparable to those in the
former,

It is the writer's opinion, therefore, that the
Pelona Schists represent sediments derived during pre-Cambrisn
time from highlands adjacent to what.Sahncheﬁé‘has deslgnated
as the Sonoric trough or geosyncline, Sedimentation apparently
continued after the Killarney Revolution, possibly th;oughout
the Paleozoic, thus giving rise to a great thickness of guite
or almost flat-lying sedimente of sufficlient weight to bring.

sbout the static metamorphism of the underlying form:tions,

Gneiss, Guartzite and Merble (Peleozoic ?)

Two areas of gnéisa are exposed in the territory
mapped, one lying to the east and the other to the west of the
Ridge Route, In most respects the two bodies are similar, but
in » few particulars they differ slightly, as will be brought
out in their respective descriptions,

The gneiss lying east of the Ridge Route is a dark
grayish rock made up essentially of quartz, feldspar and mica,
and so intimstely intermingled with quartzite and marble that
it is necesaarj to consider the three as a unit, Together with
closely associanted granitic rock it occupies approximately thire

ty square miles in the northeastern portion of the areas, Lxe

1 schuchert,C., Outlines of hAstorical geology, John Wiley
and Sons, Inc.,, New York., Pl. I, 1931,



cellent exposures of all three types of rock may be seen in
Fish Canyon, and the gneiss alone 18 well exposed in Elizabeth
Lake Canyon,

The gnoigs is coersely foliated and often shows much
contortion, The marble 1s a2 white, finely granular rock msde
~up principally of small, sometimes secondarily twinned calclte
eryetalas, with oceasional light green serpentinous stresks
through 1t, and occurring as a fairly well-defined bed west of
Fq48h Canyon, It hes been faulted out to the east, slthouph ape-
pearing again farther upstresm, The guartzite 1s massive and
80 highly fractured that the originsl bedding 1s indistingulsh.
able, It 1s brown in color and composed of practically pure
quartz,

To the south this group of metamorphic rocks is fault-
ed sgeinst Tértiary sed iments, but to the west the contact with
thellatter is of a normsl depositionzl nature, showing the true
original relationship. FElsewhere the mess 1s in contact with
granitiec rocks which are unquestionsbly intrusive, The line of
demarcation between the true secondary gnelss and primary gnelss
within the igneous rock 1is by no means welloderineé, and boundaries
indicated upon the map (Plate XXXI) are very general,

As in the case of the Pelona Schists, the origin and
age of this body of gneiss and ite assoclated msrble and quarte
zite are problematical, but that it was in part origlinally sedi-
mentary is obvious, letamorphosed limestone and sandstone cone-

taining Psleozolc fossils occur in the esstern part of California
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and in many places are known to have been intruded by both
Paleozole and later granitic roéks.l Based upon the slender
evidence of similarity in lithology, the writer would call the
rocks here described Paleozolic sediments intruded and metamorphosed
by later Paleozoic or possibly Triassic granites, and the whole
again intruded by the late Jurassic granocdiorite, The gneiss

then would represent the earlier intrusive, This is entirely

out of agreement with Hershey, who suggested that the gneiss

2 Howeber, Hershey

was the oldest exposed rock in Californis,
spparently was uneware of the close relationship existing be-
tween the gneiss and the marble and quartzite, which to the
writer eppears to be highly significent,

The gneiss lying to the west of the Ridge Route oce
curs.as 8 long narrow sliver extdnding dliagonally across the
area in & general northwost-southaast-diroction from near the
south line to beyond the westerly border., (Plate IV) It is
well exposed in Palomas Canyon, Canton Canyon and along Piru
Creek; although in none of these is it easily accessible, In
pleces its width diminishes to & few hundreds of feet, and no-

where is it much more than a half-mile wide, Its northesstern

boundsry is the well marked Palomas Canyon fault, which has

1 Enopf, A,, and Kirk, E,A geologic reconnailsance of the Inyo
Range and the eastern slope of the southern Sierra Nevada,
California, U,S5,6.3. Prof. Pap., 110, 1918,

2 Hershey, 0,H.,, Some erystalline rocks of southern Californis,
Am, Geol,, vol, 29, p. 279, 192,



PLATE IV,

Outerop of gneiss in upper Canton Canyon, Granite

in background,
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brought the lower conglomeratic member of the Hodelo into
Juxteposition with it, and to the southeast it is in contact
with granodiorite and sediments of liocene and Pliocene age,
The contmet with the former is probably intrusive, the gneiss
possibly representing a roof pendant or the mergin of the
country rock into which the igneous mass was intruded, slthough
the rather strszight line of demarcation between the two 18
suggestive of faulting, The sedimentes rest upon the gneiss
with a depositional contact,

This gneiss in general is a coarsely banded, derk
greyish rock composed of feldspar, quartz and mice, and simi-
ler to that first deseribed, The marked difference in color
between it and the NModelo on the one hand, #nd the much lighter
granodiorite on"the other, makes its boundaries easily trace-
eble in the fleld., Its principal distinction is found in the
great sbundance of orthoclase, particularly in upper Canton
Canyon., This 1s a bright flesh-pink, and occurs as porphyritie
erystals and rounded grains in the quartz-feldspar bands,
Nothing simllar to this was noted 1in the occurrence of gnelss to
the east, although Hershey describes a corresponding facles in
the gneisses south of the FPelona Schists and 2l1lso in the area
south of Fraser Nountain, with which this body of gnelss

1

probably connects. He considered this facies to be a meta-

morphosed conglomerate, but to the writer it seems more logicel

1 Ibide, Do 279



to eall it a former porphyritic granite whose phenccrysts have
not been entirely obliterated by the processes to which it has
been subjected, |

As in the g¢ase of the first described body of gneiss,
it 1s impossible to set exsct age limits, The fact that 1t is
- intruded by granodiorite no younger than late Jurassiec, sets
that as the upper limit, No marble or quartzite has been
encountered in connection with this westerh gaeiss, but
an occasional plece of marble float encountered int he bed of
Piru Creek suggests that there may be a still undiscovered
remnant, On the basis of these pleces of évidence. the author
correlates this gnelss with that lying east of the Ridge Route,
egreeing with Hershey thus far, but disa@reeing‘wlth him again
in ealling it a2 metamorphosed intrusive rock of Paleozolc or

possibly early Mesozloc age.

Plutonic Rocks (Jurassic

Granitic intrusive rocks occupy roughly about thirty
square miles in the region under consideratlon, those in the
northeastern porition being a part of the Liebre-Sewmill
&ogntain maes, while those in the west presumably continue
westerly to connect with a granitic body noted by C.L.Gazinl in
the Mt, Pinos Quadrangle, As previously mentlioned,. both sre
intrusive into the older metamorphic rocks and both are raulted

ageinst younger Tertlary sediments,

1 Personal communication.

23,
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The larger of these two bodies is the easterly one,
which occupies the northeast corner of the area. This is
very well exposed in Klizabeth Lake Canyon, Fish Canyon and in
some of the unnamed tributarles of the latter and of Castalc
Creek, and 1its northerly extension may be seen along the Ridge
Route near Sandberg. The rock 1s very fresh as s rule, with
but little soll cover, and deeply cut s8 it is by the above
mentloned streams, it glves rise to the very rugged topography
_found in this pert of the area., Where it 1s not in intrusive
contact with metamorphic rocks along its southeasterly
boundary, it is in feult or depositional contact with sedi-
mentary rocke of Tertlary age.

| The corresponding rocks lying west of the Ridge Route

occur in a belt one to three miles wide extending from a point
- Just southeast of Canton Canyon to the western margin of the
district, vTheir area is approximately twelve square miles,
Zxcellent exposures exist in the above mentioned cenyon and
in that of Piru Creek, both of which are cut to depths of well
over a thoussnd feet through the solild granitic rock, forming
narrows which are impassable in the cese of the former and
nearly so in the latter. This is part of the "Piru Wildernesa"
of Hill, spoken of earlier in the paper. As in the cese of the
first deceribed body, these rocks afe intrusive into the gneiss-
es on the northeaét and faulted agasinst early Tertlary rocks to
the séuthwest. |

Several petrologic types are included in these in-

trusive rocks, Predominant among these is & coarse, granular,
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light gray rock made up principally of quartz, plagloclase and
subordinaste orthoclase, with biotite sand some hornblende as
ferromagnesian constituents, This 18 a typical granodiorite,
and such a name may be safely epplied to the rocks as a whole,
Several more basle verieties appear, grading down into a very
dark gray rock composed of hornblende, blotite snd plagioclase,
with on}y subordinate quartz, and & true granite occurs in
Canton Canyon near the contact wlth the gnelss, A dark gray
quarts diorite was found close to the corresponding contact
in Flish Canyon, and near here also wes found as f{loat a porphyritic
granite with phenocrysts of orthoclase almost an inch long,
The latter was nowhere observed in place, and may have been many
miles from ites source, Another interesting rock type particu-
lerly plentiful as float in the vieinity of Whitsker Pesk is
anorthosite, This is coarsely crystalline; and 41s composed a2l-
most entirely of plagioclase, with small amounts of olivine and
biotite, It is very fresh in sppearsnce snd occurs as boulders
up to a foot or two in diameter, being found in most of the cone
glomerstes in the viecinity up to snd including the unconsolidated
terrace gravel and coarse slluvium of the QJuaternary. Diligent
gearch through the section 28 exposed in Canton Canyon failed
to revéﬁl the source, and the possibllity suggests itself that
the asnorthosite may have been present as a border facles of the
granodiorite now entirely removed by erosion.

A few dikes were noted, both within the main intrusive
bodies and in the gneiss, One of these is a small pegnmatite

made up largely of a beautiful flesh-pink orthoclase and some
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quartz, cutting the granodiorite in Canton Canyon., Another ls
an aplite, found intruding the gneiss in Elizabeth Lake Canyon,
This is a fine grained, sugary rock composed of guartz, ortho-
clase and plagioclase with a few scattering flakes of biotite,
The finding of this unsheared aplite in the gneiss throws some
doubt upon the origin of the latter, It 1s true that the gneiss
muat be of an earlier date than the aplite, but it is also true
that of the complementary dikes, aplite, being acid and there-
fore more viscuous than the melanocratic dikes, is less likely
to travel far, In other words, it seldom passes beyond the
limits of the solidified magma of which it is an end productl
Thus there 1e the possibility that the gnelss in the narrows
of Flizabeth Lake Cenyon may be primsry snd part of the intru-
sive, movement during cooling heving brought asbout the ==
banded texture, with the aplite cutting through shortly after
wards, While this i1s a possibility, the extreme contortion
seen in the gnelss is accepted by the writer as an indicstion
of its secondary nature, and the occurrence of the aplite is
therefore taken as an exception to the abeve rule rather than

as a proof of the primary origin of the gneiss,

1 Pirsson, L.V,, and Knopf, 4., Rocks and rock minerals,
John Wiley end S¢ns, Ine., New York, p. 220, 1926,



The granodiorite on weathering gives rise to a light
yellowish mantle of disintegrated rock that supports some coni-
fers and a chaparral cover a trifle less dense than that covere
ing the later sediments, The yellowish color generally 1is
visible in patches and glves some clue to the nature of the
.undarlying rock even at some little distence, This is not a
relisble criterion for mepping as becomes spparent when one:
realizes that some of the Tertlary arkosic sandstones give an
slmost identical soll,

The age of the granodiorite and assoclated intrusives
is 2 question that cannot be settled, excepting within wide
limits, on the basis of suéh evidence as 1s present in the area
here concerned, It simply can be stated that they are older
than earliest Tertiary, slince rocks known definitely to be
Paleocene are not only not metamorphosed by contact, but also
contain pebbles derived from the former. S&ince thé rocks into
which the granodiorite is intruded are of indeterminate age,
no strict lower limit can be set,

However, both occurrences of the intrusives can be
traoced without great difficulty into wide-spreading masses of

igneous rock that form connections between the Tehachapl
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¥ountains on the north and the San Gebriel-Slerra Madre licuntains

on the gouth, Then they are seen to be not isolated ocuterops,
but pert of the grest batholith, covered at times 1t is true,
extending at lesst from the northern extremity of the Slerra

Nevada to Lower California, This makes the local problem one



with the problem of the granodiorites of the Silerras Nevads,
the 1ntrusion‘of vhich now seems to be generally sccepted as
having taken place at the end of the Jurassic period}
Lenozoie Group.
Tertiary Oystem.
Eoceng Series.
Martinez Formation (Lower Eocene or Paleogene).

The oldest unmetamorphosed sedimentary rocks so far
known in the southern part of the Tajon Quadrangle sre lower-

Tertiary 2
most/or Paleocene, Hershey

mapped what he belleved to be
Knoxville (Lower Céataoaous) in the Piru Creek region and based
his estimate of the age of the Alamo llountain granites upon
their relation to the supposed Knoxville beds, but the author
has referred these to Upper Miocene. Apparently either no
Cretaceous éea extended over this area, or Cretaceous strata
that msy e ve been deposited wereeroded away prior to the
deposition of the Hartinez. Where the base of the latter lis
exposged, the undarljihg rocks are found to be crystalline, with
no intervening sedimentary beds,

%hen the term "Hartinez" was first applied to strate

1Fairbénks. H.%.,, The pre«Cretaceous rocks of the California
Coast Ranges, Am, Geol,, vol, 11, p. 79, 1893,

Hershey, 0.H,, Some crystalline rocks of southern California,
Am, Geol., vol, 29, p. 284, 1902,

Willils, Basiley, The California orogenic period, Sclence, new
series, vol, 63, p. 484, 1926,

also, textbooks of geology by Grabasu, Schuchert, Chamberlin &
Salisbury, etc,

2Hershey, O.H.,, The Quaternary of southern California, Univ,
Calif, Pub, in Geol.,, vol, 3, no. 1, P1. I, 1902,
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in Contrs Costa County, California, these were thought to be
of small areal extent and Cretaceous in age, possibly being
but a subdivision of the chico} Stanton2 later recognized
that part of the beds therein included were Hocene and quite
distinct from the Chico, and called them lower Tejon, Here
tinez beds now have been recognised in many parts of the state,
and carrying as they do a2 very distinctive, though by no means
profuse feuna, may be readily recognized when fossils are
found, They constitute the lowermost strata of the Eocene,
and probably should be given the rank of a separate series, the
Paleocene, However, in sccordsnce with the definition of the
Martinez adopted by the United States Geodloglcal 3urvey3 the
writer will consider them here as a formation only, represente
int the lower Locene, | |
The Wartinez formatlcg in the Tejon (Quadrangle is
represented by a thick series of marine sediments extending
from the eastern bougdary in a general northwesterly direction
to a point on Salt Creek, where 1t is overlapped by younger

beds, The length of this exposure is twelve miles, and the

F ) ‘ ;
B Gabb, W,i,.,, Californis Ceological Survey, Paleontology,
vol. 2, p. xiii, 1869,

2 Stanton, T.W., Seventeenth Annual Report, U.S.C.S., Patt I,
p. 1028, 1896, '

3 Wilmarth, ¥,G,, Names and definitions of the geologilecal
units of California, U,S8.G.3,, Bull, 826, p, 46, 1931,
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width varies from a few hundred feet té three miles, gilving
an areal extend of between twenty-five and thirty square miles,
It extends to the east for another five or six miles into the

Elizabeth Lake Quadrasngle, where it has been mapped by Niekelll

and Hill? Another serles of beds outeropping in the Piru
district ras been tentatively assigned to the Martinez and will
be desceribed separately.

The Wartinez is composed of conglomerate, sandstone
and shale, well indurated, and showing masrked lateral grada-
tion, Its thickness ss shown in Fish Canyon 1ls a little over
four thousand feet, repetition of beds by folding giving the
impression that it 1s considerably thicker, This is & minimum
figure, since an unknown emount is missing in the lower portion
and the top 18 hidden beneath the base of the upper llocene,
The thickness exposed in Elizabeth Lake Canjon, after making
allowané; for repetition due to folding, is about five thousand
feet, which likewise is a low estimste., It is poobsble that
the original thickness of Martinez streta deposited in this
region wag in the neighborhood of ten thousand feet,

The odnglomerata comprising the lowermost part of

the lMartinez is its most striking feature, and although varye

2 lilekell, F,4,, The geology of the southwestern part of
Elizabeth Lake Quadrangle between San Franclsquito snd Boguet
Canyons, on file, Library, Celifornia Institute of Technology,1928,

2 H111, R,T., Geology of reservoir sites, Part II of a report
. of the Board of Consulting Engineers to the Board of VWater and
Power Commissioners of the City of Los Angeles, 1928,
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ing in thickneass from place to place, reaching as it does
the rather astonishing totsl of approximately seventeen hun-
dred feet in Fish Canyon, 1t is very constant as to litholo-
EY o This conglomerate and the hard sandstone interbedded
with conglomerate constituting most of the balance of the
formation are quite resistant to erosion, giving rise to the
bold ridges and deeply incised canyons making up the rugged
acenery visible on the east slde of theiﬁidge Route,

The best exposures of the Hartinez beds are in Eliza-
beth Leke Canyon and in Flsh Canyon, elthough they may be ob-
served slso in the canyons of Castale, Salt and San Francis-
gquito Creeks and tributaries, Wherever cut by streams the con-
gxpmerate stands in almost vertical walls, and freguently the
canyons are practically impasssible because of huge blocks fallsn
from the sides,

The Martinez in the eastern extremity of the quadrangle
consiste largely of a well bedded, well sorted, herd, gray to
buff sandstone with some interbedded shale, 21l steeply tilted,
with dips ranging from sixty-five to ninety degrees. Red
Mountain (not to be confused with Red Rock Mountain) in this part
of the area 1s composed entirely of lMartinez, (Plate V) The
yellow ecolor of the sandstones is in striking contrast to the red
of the landlaid formation adjoining on the south,

Progressing westeriy. the‘sandstone is to some extent
replaced laterally by conglomerate, which in Elizabeth Lake Can-

yon has become quite prominent in the northerly part of the sec-



PLATE V,

Martinez sandstones in background separated from sgoft

Sespe in foreground by Bee Canyon fault, San Francisquito

Canyon,
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tion, ©Shale is present near the south margin of the forma-
tion in the last named canyon, and like the conglomerste, be-
comes more prominent ss followed to the west, Conglomerate
and sandstone bedéed with conglomerate make up a large propor-
tion of the rocks in the Fish Canyon seection, with the shale
attaining a thicknéss of close to one hundred and fifty fee;.
Conglomerate and shale predominate in Castaic Canyon, A rather
unusual quartzite brecela occurs in the vieinity of Red
Rock Mountain in upper Castalc drainage, where the heavy basal
conglomerate consisting principally of quartzite boulders has
been erushed along two smell faults and has been recemented
later by silica,

The Martinez is in contact with various formstions,
Along most of its northern margin it is faulted down against
granodiorite and gneiss, although the outlier north of the
Clearwater fault shows very clearly the original relationship
between dediments and metamorphics, Here the underlying rocks
ere principally quartzite and granodiorite, while above is the
unmistakable bassl conglomerate of the Martinez composed of
partially rounded boulders of the same materials, A fossil
locality in 2 branch of Fish Canyon, immediately above the
contact, yielded characteristic Martinez invertebrates, This
outlier, which has been displaced something like two and one-
half miles horizontally along the Clearwater fault, 1s in turn
overlapped on the west with a depositional contact by rocks of

probable Oligocene age.
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On the south between San Franclsguilito and Elizabeth
Lake Canyons the ilertinez is bordered also by probeble
Oligoecene, from which it is separated by the Bee Canyon fault,
The contact when followed west becomes depositional, with
Mint Canyon beds resting unconformably upon the liartinez for
the first mile or two west of Elizabeth Lake Canyon. Beyond
this the overlying beds sre Hodelo,

Lithologically, the conglomerate is the most inter-
est ing member of the formation since by = study of it it is
possible to learn much sbout the originsl land mess from which
it was derived, The basal part, exposed particularly well on
the west side of Fish Canyon 1n section 1, Township 6 Horth,
Range 17 West and again in section 7, Township 6 Horth, Range
16 West, is approximately one hundred feet thick esnd is éoma
posed elmost entirely of quartzite boulders up to several feet
in diameter., These are of verious shapes, with rounded corners
and the surfaces frequently polished, The matrix is made up
of smaller and more nearly rounded material of the same nature
and the cement is silicas The bassal portion vearies in other
localities according to the lithology of the underlying rocks,

Above the basal section comes that part of the cone
glomerate that may be sald to be the characteristic feature
of the Martinez as 2 whole. (Plate VI) This is up to seventeen
hundred feet in thickness, although with some interbedding of sand-
stone, and 1s extremely uniform throughout., The phenoclasts
range in size from en inch to two feet or more in dlameter,

are well rounded, and consist of granodlorite, gnelss, guartz-



PLATE VI,

Typical Martinez conglomerate,

Elizabeth Lake Canyon,
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ite and several types of extrusive rocks, The latter are in
greatest abundance and are prinelpally greyish, purplish and
reddish rhyolite porphries, with some basalt, giving & strik-
ing veriegated coloring to the rock mass, particularly where
water-worn., A rough census of rock types within the conglom-
erate in Fish Cangon gives: granodiorite & per cent,, gnelss
12 per cent,, quartzite 30 per cent,, extrusives 52 per cent,
The matrix in which these boulders sre set 1s principally
quartz sand and the whole is bonded with a silliceous cenment,
The rock is so well indurated that fractures frequently psss
through matrix and boulder alike,

The sandstone of the lMartinez is largely arkoslic,
showing a direct derivation from granodlorite and gnelss, It
is s well indurated rock varylng.in texture from a fine to a
med fum grain, with clasts subangular to subrounded, quartz
is the principal constituent, but both blotite and feldspar
generally are present in large quantities and‘are very fresh,
This is particularly true of the latter, which in some sapecimens
exhibits the glassy appearance of that Pund in newly exposed
igneous rocks, making it possible to distinguish between plage
~ioclase end orthoclase with ease, Where exposed on the surface,
the blotite ususlly weathers to a rusty yellow or brown, Silica
is the predomihant cenent, although some calcite 18 present
locally,

The materisl 1z well stratified, with individual

beds varying from a few inches to seversl feet in thickness,
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Fine partings of shale frequently occur between strata, Eort-
ing 18 good, although isolated conglomerate lenses occur,

the clasts as a fule being not over pebble size (4 to 64 mili-
meters)l. These are well rounded and at times highly polished,
As alresdy indicated, the proportion of conglomerste in the
sandstone 1increases materially towards the west, Ripple marked
sandstone ocecurs in Elizabeth Lake Canyon, and has been found
useful in ascertaining that the beds are in their normsl
position and not overturned as they sometimes appesr to be
where so steeply dipping.

The prevailing color of the sandstone is gray, rang-
ing from s dark gray where fresh bilotite is unususlly abune
dant to a buff or yellowish gray where oxidation has changed
the iron of the blotite to limonite., As previously mentioned,
the éandstane of Red Nountalin between San Francilsguito and
Elizabeth Lake Canyons, 1is slmost yellow, the name of the moun=
tain being of uncertain derlﬁation.

The shale in the eastern part of the region is light
colored and sandy, at times being hardly more than & thin bed-
ded, argillaceous sandstone, Numerous ferruginous concretions
characterize this shale; whioch 1s present in 2 band f{rom one

hundred to two hundred feet thick, The shale farther west is

3 Wentworth, C.,X,, A scaele of grade and class terms for clast-
jic sediments, Jour, Geol., vol, 30, pp. 377-392, 1922,



of & dark carbonaceous type, although it too is arenaceous in
part, This variety is well exposed in Castalc Canyon Jjust
north of the junetion of Fish Cenyon, and sleo in verious of
the northerly trending tributaries of the former, Being much
softer than the other members of the formstion it is subject
to slumping in the canyons with over-steepened walls, snd ls
‘marked by = somewhat more subdued topograsphy.

The inferences as to origin to be drawn from the
sed iments of the Martinez are interesting indeed, First, the
great water-worn blocks included in the besssl portion indicste
that the Laramide revolution which brought to a close the lesw
ozolc ers, caused a general uplift along the coast, so that
Martinez seas washed an abrupt and rugged coamst line., The im-
mense thickness of the overlying finer conglomereste gives evi-
dence of a land of high relief} supprlying msterial in lerge
quantities for 2 considersble period of time, Since the clasts
large and small are complex mineralogically, that 1s, m~de up
of sgeregates of minerals or of single minerals complex in thém-
selves, it may be inferred that the land wes subject to mechan-
ical erosion to a much greater extent than to chemicsl weather-
ing, and therefore that there was not a particulsrly heavy
mentle of vegetation, The corollary of this 1s that the climete
was probably arid, lack of oxidized iron produycts in the Mare
tinez precluding ite being only semi.arid, The presence of the
very fresh feldspars In the sandstone strengthens this bellief,

Further, it 1is assumed from the preponderance of

1 Twenhofel, W,H,, and others, Treatise on sedimentation,
p. 96, The ¥illisms and Wilkins Co., Baltimore, 1926,
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rhyolite boulders thst the surface of the lend was largely
composed of lavas in the early part of the epoch, doubtless
elther the correlatives of the lavas extruded in the Slerra
Nevada region concommitantly with the granitic intrusions,
or those thrown out later during the Cretasceous pericd, For
reasons to be brought cut in the discussion of the geologieal
history of the area, the latter seems the more probasble, That
these, however, had been deeply cut into by erosion prior to
the deposition of the Hartinez sediments 1s manifest from the
presence of granodiorite in the lower part of the conglomerate,
and 1t 18 inconceivable that the thousands of feet of material
overlying the granitic rocks at the time of thelr intrusion
should be so quickly cut through without there having been some
sgaistence during the preceding period, The final removal of
the lava covering and the erosion of the metamorphic and
granitic rocks over = wide ares 1s indicated by the sandstones,
The region must have been reduced to maturity at least by this
time, ond poselbly an old age stage is indicated by the shales,
The high defree of rounding atteined by most of the
boulders and pebbles might be tzken to mean long transportas
tion by rivers, thus vitiating the evidence above advanced
in support of the ides of a land mass in topographic youth
close to the shore, However, the size of the boulders, as
well as the above-cited mineral compleiity are against long
stream transportation, HMNost of the boulders are of a size

that could only be carried by turbulent streams of youthful
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gradient: probsbly largely intermittent, in view of the pos-
tulated aridity of the region. The rounding and polishing
may be considered the work of ocean currents and waves, which
with so sbrupt and rugged s coasst line doubtless were suffi-
ciently strong to churn and grind the rocks aboutl for some
time before final deposition.

The age of this grest area of sediments was until
recently very much in doubt, Hershey did not describe them,
but on his reconnaisance .map1 shows part of them g8 Cretaceocus

2 1n

and part as questionable Telon (upper Eocene), Nickell
deacriblng thelr occurrence in the southwestern part of the
Elizabeth Lake Quadrangle celled them tentatively Martinez,
besing hie designatlon upon lithology only, and pointing out
that they might be Cretaceous, Hill3 named the same occurrence
eimply Eocene, referring to work of Hoyt S, Gale, which, how-
ever, has not come to the attentlion of the presgent writer and
which apparently was not based upon fossil evidence, The lat-
ter found the first fossils known to have come from the forma-

tion, fragments of a }Ngtics and of a Turritella from a branch

P Hershey, O,H,, The Quaternary of southern California, Univ,
Calif, Pub, in Geol,, vol, 3, no, 1, Pl, I, 1902,

e Nickekk, F,A,, The geology of the southwestern part of the
Elizabeth Lake Quadrangle between San Francisquito sand Boquet .
Canyons, on file, Library, Californis Institute of Technology,
Ds 9. 1928,

3 Hill, R.,T,, Geology of reservois sites, Pert II of a report
of the Board of Consulting Engineers to the Board of Water and
Power Commiesioners of the City of Los Angeles, p. 121, 1928,



of Castale Creek} Theee were specifically indeterminate, but
resembled Eocene forms and their finding spurred the search for
further materisl,

The search was rewarded in the summer of 1930 by the
discovery of a locality in Elizabeth Lake Canyon ylelding ex-
cellent specimens of both Turritells pachecoensis and I. infra-
granulate, These are specles af definite chataeteristios and
limited renge, fixing the age of the formetion as Hartinez, or
lowermost Locene (Paleocene), Other localities have since been
found by the writer, and s small but dlagnostic fauna collected,
The first public announcement of the definite age‘cf these beds
was made in 2 brief paper glven before the Cordilleran Section

of the Geological Soclety of America in 1931.2
A faunal 1list follows:

HMollusca
Castropoda

Turritells infrsgranulata Gabbdb
Jurritella vachecoensis Stanton
Polinices cf, hornii Gabb
Sycum sp.
Natlca ep.

Pelecypoda

Glyecimeris major Stanton

A Clements, T.,, Geology of & portion of the southeast quarter
of the Tejon Guasdrangle, Los Angeles County, Californis, p. 19,
on file, Library, California Institute of Technology, 1929,

2 Clements, T., Extent of the Paleocene ses in the southerly
part of the Tejon Quadrangle, California,
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Venericardis venturensis Waring
Seaphapods

Dentalium cooperi Gabb
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Wartinez (2) of Piru Cresk.

There occurs in the western portion of the area a

series of conglomerate and shale that for reasons to be
brought ocut lster is coréelated tentatively with the Martinez
east of the Ridge Route. These rocks are exposed along
Piru Creek from the upstream and of what is known locally as
the Little Narrows, for a distance of something over two miles
(three or more along the stream), the conglomerate forming the
lower end of the Big Nerrows, The canyon is more or less open
where the formation 1s shale, but where cut in the conglomerate
the creek runs through a gorge with sheer walls up to five hune
d@red feet in height. The roocks extend east of the creek for
about a mile and west for an unknown distance beyond the area
mapped, Cobblestone Nountain is six miles to the north and
west of the exposures in Piru Canyon, and the name of the moune
tain couﬁled with the known trend of the formation suggests
that it may be mede up of the same conglomerate, The sreal
extent within the 1limits of the mep 18 roughly four square miles,
The conglomerate, as in the casgse of the dartinez east
of the Ridge Houte, is the striking feature of the formation,
This is an extremely hard rock slightly exceedlng three thousand
feet in thickness, and containing a few intercalated beda of
buff sandstone., It consiaté of rounded and polished pebbles of
rhyolite porphyry, basalt porphyry, gneiss and grenodiorite,
with,:if enything, a preponderance of the first named in pink




and red colors, The matrix 1s composed of angular gquartz
grains, and the cement 1s silica, Where polished by the wa-
ters of Piru Creek, the grest walls of conglomerate are ime
pressively beautiful, The rock as s whole is the exsct anse
logue of the conglomerate of the known Martinez, snd 1s the
first resson for assigning a similar age to the formation,

The overlying shale 1s blue to blact in color, fine-
ly laminated, well indurated, and remarkasbly constant in litho-
logy throughout, %Where exposged in the bed of Piru Creek it
stands out in hard, sharp little ridges., It in part contzins
ferruginous concretionﬂ, and is then apt to be a rusty brown,
It 1s brittle and breaks into tiny fragments that eventuslly
werther to a blue to brown soll, supporting a scmewlat more
dense growth of chapsrral than do some of the later shales,

Dips ere fairly uniform in both conglomerate and
shale, ranging from fifty to seventy-five degrees in g southerly
direction, This indlicates a2 thickness for the whole formation
of ten thousand feet, the shales making up approximstely seven
thousend feet of the totel. Thils seems a2 very high figurs,
and suggests the possibillity of duplicstion of beds as 2 result
of folding., No evidence of such folding 18 visible in Piru
Cenyon, although exposures are excellent, It seems probable -
that thickening of the shale has taken plece as a result of
some of the diastrophic movemente to which 1t has been subjected
during lte long history,

This conglomerate~shsle series 1s in fault contact



with granodiorite on ite north and easterly msrgins, Here, as
in the eastern exposure of lMartinez beds, the ignecus rock is
on the upthrow slde, the fault being of the reverse type. This
is shown particulerly well on the west side of Piru Canyon

some little distance sbove the stream, To the south the series
is overlain unconfarmab;y by rocks of Domengine sge (middle

Eoeene) .
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As previously stated, these rocks have been tentatively

assigned to the M¥artinez, The similarity in lithology is

a very strong plece of evidence, in view of the lithologic un-
iformity of the known Martinez, One thoroughly famillar with
the latter would without hesitatilion pronounce the two to be
the geme, The stratigraphic position of the Piru Canyon expo-
sure 1s further evidence upon which its probable age ls based,
The rocks overlying it to the south contain Domengine fossils,
which leaves only the Meganos unaccounted for in the particu-
lar sectilion under discussion, Sinee the United States Geologle
cal Survey accepts the Domengine ae simply a part of the Mega-
nosl, it would seem that if the latter were present it would
hardly be separated from the former by so marked an unconformi-
ty as exists in Piru Canyon between the formation Iin question
and the Domengine, There still remains the possibility that

the rocks are Cretaceous, While there is no absolute proof to

1 Wilmarth, #,G, Names and definitions of the geological units
of Californis, U,3,G3.8., Bull, 826, p. 47, 1931,



the contrary, neither is there any indication that they are
Cretaceous; such evidence as there is pointing rather to their
being lartinez, The writer therefore feels Justified in so
designating them,

Domengine Formation (M¥pper Middle Eocene)

No Locene rocks other than the Martinez are exposed
east of the Ridge Route, Whether they were not deposited or
have since been eroded away it 1s difflcult to state, but
the next younger overlying rocks are land-lsid deposits of
probable Cligocene age. Vest of the Ridge Route, however,
later Eocene time 1s represented by Domengine beds, As pre-
viously indiceted, the Domengine is asccepted by the United
States Ceological Survey sluply e8 a part of the Meganos, but
it will be treated here as of formation rank with the reser-
| vation in mind thet the interval between liegenos and Domengine
probably was much shorter than elther that between Martinez and
Heganos, or that between Domengine and Telon, Indeed, it
seems possible that the Domengline may represent deposition
during e part at least of the time interval indicsted elsewhere
by the unconformity between Megenos and Telon,

The Demengine formation is exposed in a2 belt varying
from a few hundred yards wide to two miles or more in width,
extending from a quarter of a mile easst of Canton Canyon to the
western margin of the aresa, The widest part is in the

vicinity of Piru Creek north of Blue Point, and 1t narrows
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both to the east and to the west, The formation 1s marine in
origin, end consists of conglomerate, sendstone and shale,

It hae been found diffiecult to determine the total
thickness of the formation owing to rather complex folding in
the southerly portion, and to the impossibility of following
2} éectlon even‘approximately normal to the direction of strike,
Considerable lateral gradation is encountered in attempting to
follow out individusl beds and this adds to the difficulty in
arriving at an accurste fligure, It is estimated that the fore
mation’h&a an aﬁbroxim&ta thicknass‘of seven thousand, five
hundred feet,

The best exposures of the Domengine are in éiru Canyon,
which 1is cut through rocks of ﬁhat age from the upstream end of
the Little Narrows almost to Blue Point, The Little Narrows
owe thelr existence to the conglomerate member which is exposed
to good advantage only in this place, South of the narrows are
sandetone and shale whose hardness is considerably less than
that of the conglomerate end in consequence the canyon of the
Piru here opens out to a quarter or half mile wide, The bed of
Canton Creek 18 cut for approximately a quarter of a mile through
the shale member and almost at right angles to its strike, Good
exposures of the.sandstane occur in Agus Blanca}Canyon; in an
easterly Sributary of Piru Creek just south of the Little Narrows;
and in asnother unnemed easterly tributary just north of Blue FPoint,

The Domengine is bordered by'recka of many types and
ages, On the northeast it is faulted agalnst granitic rocke in



a manner similar to the lMartineze It overlies the latter

with un unconformable depositional contact, extreme discor-
dance in dip snd strike being manifest along the mergin. This
is well Bhown in Piru Canyon, but on both sides of the latter
the dense growth of brush has mede the contact very difficult
to follow, To the south the section has been overturned and
the older Domengine rocks overlie younger lower liocene beds
from the westerly boundary of the area mapped to Just east of
Piru Creek, Thence east, the underlying rocks are Oligocene,
This overturn, which has caused some faulting along the cone
tact 18 e notable feature of this portion of the reglon and is
discussed in more detail under the subject of structure,

| The oonglémarate meking up the lower four hundred
and fifty feet of the Domengine is nt first glsnce somewhat
similar to that of the Martinez, but on close inspectlion it

is seen to differ to a2 considerable degree, It 1s not so well
sorted and the perfection in rounding found in the lower kocene
formation is lacking, The materisl, however, is much the same,

with the exception that the colored porphyries characterizing
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the Martinez are in the minority, and therefore the rock-mess as

a2 whole is more of a dead gray in color, Granodlorite and gnelss

are fairly abundant and some guartzite pebbles occur, Fheno-
clasts are subrounded and are up to a foot in dlameter, The
matrix is a coarse, angular send, and while the cement 1s in

part siliceocus, a considerable amount of iron oxide also 1is

present as cementing material, Occasional thick sandstone beds
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occur in the conglomerate, generally exhibiting s cavernous type
of weathering. ‘

The sandstone lying immediately above the conglomer-
ate and which has an estimated thickness of‘about one thousand
feet, is & rather thin bedded, hard, light gray rock composed
of angular materisl similar to the matrix of the conglomerate,
A shoft distance above Blue Point, however, the sand is mag-
sively bedded and is a yellowish to light gray arkose, in places
supporting a slight growth of conifers, This ls rether soft,
as compared to the above mentlioned beds snd the topography cut
in it and also in the shales is somewhat more subdued, It is
locally very fossiliferous, oysters in particular being
abundant, While partially cemented by silica, the cement is
in part ferruginous, giving the yellowish color to the rock,
Some calcite also is present, Partings of shale occur between
many of the sandstone beds and there is an insensible gradation
between the portlon in which sandstone predominates and that
in which shale is predominant,

The shale varies from a brown arenaceous type to
black carbonacecus materisl, both with interbedded sandstone
strata, The former variety is found more abundently in the
region between the Little Narrows and Blue Point; the latter
oceurs aslong the granodiorite contact and in Canton Canyon,
Both have undergone considerable contortion and the beds ad-
Jacent to the granodlorite ere completely overturned, iinor

landsllides and slumping are frequent with attendant shattering



of the shale, The thickness of the shale is approximately six
thousand feet,

Fosslls have been found in the sandstone in A gua Blanca
Canyon and on both sides of Piru Creek Jjust north of Blue Point.
They also occur in sandstone interbedded with the shale and
in the shale ltself in Canton Canyon. Those from the first men-
tioned locality are gragmentary, and offer only negative evidence
as to age, but a fairly large number of apeclmens-has'been 661-
lected from the other two places. Oysters are perhaps the most
abundant, occurring in the heavy sandstones for a halfl or three-
quarters of a mile on either side of Piru Creek; some gastropods
are assoclated with them, Excellently preserved molluscs of
several genera are easily obtainable in Canton Canyon, The large
foraminifer Discocycline clarkl is visible to the naked eye in
the dark shales of the latter locality, and was determined as to
genus and’epecies by Mr. Herschel Driver of the Standard 01l
Company.,

The sge a8 evidenced by the fossil molluses is Domene
gine, or upper middle Hocene, While the type locality of the
above mentioned'foraminifer eppesrs to be in the lMeganos below
the Demengine contact} Mr, Driver considers the aaaembiage of

foraminifers 28 a whole also to indlcate Domengine age? It is

1 Schenck, H,0,, Discoeyellna in Callifornla, Trans, San Dlego
So¢, Nat, Hist,, vol. 5, no., 14, p. 220, 1929,

@ Fersonal communication.



true that the conglomerate and lower sandstone beds have as yet
yielded no identifiable fossils, and it may be that these
strata represent the lMepencs, the stratigraphic break between
Meganos and Domengine not having been recognized by the writer,
Unt i1l definite proof of this is brought to light it seeuns
necessary to include the whole in the Domengine,

A faunal list 1is appended,

Protozoa

Discocyeclina clarki (Cushman)
Mollusca

Gastropoda

Turritells esplini Hanna
Ampurellina eclarkl Stewart
Natica hannibali Dickerson
Lonus _remondil Cabb
Beverita sp.
Pelecypoda

Ogtrea idricensis Gabb
Scaphapoda

Dentalium sp,
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The origin of these sediments 1s not greatly differ-
ent from that of ihe Martinez, They appear to have been de-
rived from & land mass lying to the north, the surface rocks
of which were principaslly granitic and metamorphic, The presence
of boulders of porphyritic 1ava‘in the eonglomerate might lead
to the inference that some of the Jurassic or Cretaceous lavas
8t111 mantled the uplands, but it seems more likely that these
are reworked material derived from the underlying ¥artinez,

The unoonformity at the base of the Domengine indicates a perioq
of dlastrophism during which the older beds were elevatéa, tilted
and exposed to erosion to some extent, It is probable that the
conglomerate, extensive as it is, was cut into to furnish detritus
for the later conglomerate bérora egain becoming submerged, The
lovwer degree of perfection in rounding as seen in the phenoclasts
of the Domengine is possibly due to there heving been produced

a secondary angularity by the breaking of once rounded pebbles,
This may have been brought about in weathering or in transporta-

tion.

Oligocene Series.
Sespe Formation.

Rocks of Oligocene age are the next younger series
after the Domengine known to outerop in the southerly part of
the Tejon ;ﬁadrangle, Upper Eocene (Tejon) rocks hsve not
been recognized, It is quite possible that the latter were
never deposited here, but in view of the fact that the type
locality of the formation 1s in the northern part of the‘quad-



51.

rangle and extensive beds of thls age are known to exist to
the south and weat} it seems probable that they were deposited
and have been removed by subsequent erosion.

Three 1solated outcerops of rocks have been asslgned
to the Bespe formation, These are all continental in origin
and because of certain common characteristics logleally should
be considered together, It is posesible that none of these
belongs to the Sespe., However, for the ressons brought out below,
the writer believes that he is Justified in classifying them
as auéh, end hopes that eventually fossil evidence will be}forth-
coming to definitely prove their age, It 18 also recognized by
the wriyer that the Sespe 1s not universally accepted as belong-
ing to the Oligocene epoch, but this, too, will be dilscussed
below,

These strata are as s whole rather poorly sorted con-
glomerates, sandstones snd mudstones, of varied composition
and usually somewhat highly colored, Red is the most prominent
coior,'although yellows, browns, grays, pinks, greens and purples
are all common, Outerops are found in the eastern portion of
the ares, between San Francisquito and Elizabeth Lake Canyons;
in the north along Castaic and Salt Creeks, and in the west in
the vicinity of Canton Canyon. Each of these areas ﬁill be dee
sckibed in detail after which will be presented certsin genersl-

§ Kew, W,5,W,, Geolo%y and oil rescurces of a part of Los
Angeles and Ventura Counties, California, U,3.G.8,, Bull., 753,
p. 26 am Plo I. 1924.



izations derived from a consideration of them all,

The Sespe of the San Franclsquito Creek Region occu-
pies a roughly triangular shaped area of about five square
miles, bordered on the north by rocks of Martinez age, on the
east along San Francisquito Canyon by the Pelona Schists and
upper iiocene beds, and on the southwest by the upper liocene,
As already stated, the beds are considered to be of continental
origin and consist.of a maasive conglomerste member and a
geries of interbedded caloarooﬁs shales and muddy sandatones,
These rocks formed the foundation for the west abutment of the
Sts Prancis Dam, and theilr ﬁeakness was at leaast a contributing
factor in the fallure of the dam, The many papers called forth
at the time dealt briefly with the formation; a more detaiied
description is included in a previously mentioned paper of the
‘present writer,:

Excellent exposures of the Sespe are found in San
Francisquito Canyon from the eastern margin of the quadrangle
to below Power House Number 2 of the Department of Water and
Power, City of Los Angeles, Downstream from the former dam-
site the rock hes been stripped of its soll covering by the
flood, while above, the spreading waters of the prevliously ex-
isting lake killed all vegetation, leaving the rocks well

exposed, (Good outerops also may be-seen in the upper part of

1 Clements, T., Geology of a portion of the southeast quarter
of the Tejon Quadrangle, Los Angeles County, California, pp.
20-25, on file, Library, California Institute of Tecdinology,
1929,
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Charlie Canyon on the ridge between the latter and San Fran-
cisquito'Canyon, and along the trail connecting Elizabeth Lake
Canyon and San Francisquito Canyon,

The apparent lower portion of the Sespe as here exposed
is made up of a series of aslternating sandstones and shales
occupying a strip of about one-half to one mile in width across
ent ire northern margin, The sandstones are fine grained and
consist of subesngular particles of quartz, rather plentifully
mixed with é ferruginous clay and the whole cemented with more
or less caleareous matter, The shales or siltstones are come
posed of & finely divided caleareous and ferruginous silt.

The bedding 's well defined; Iindividual beds ranging from an
inch cf two to three or four feet in thickness, and the

sorting 18 failrly good, Occasional lenses of conglomerate
occur and the whole series les impregnated with gypsum, which
locally mekes up rather large masses, The prevalling color is a
dull red, slthough near the northerly contact the beds are a
yellowish gray, The strate are aes highly tilted and tight folds
occur throughout the series, The total thickness 1s about two
thousand feet, The belt 1s marked by an area of comparatively
low relief, éhawlng that these beds are less resistant to veath-
afing then the harder beds to the north and aoutg.

The southerly part is occupied by conglomerate which
comprises the main part of the Sespe in this locality. This
is remarkable for its thickness, which is twenty-five hundred to five
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thousand feet, and for the size of some of the boulders it
contains, Where exposed st the damsite it 1s composed of faire

ly well rounded pebbles of granitic and metamorphic rocks with
nearly an equal number derived from sandstonse, ranging fron a

few inches up to a foot in dlameter and all set in & matrix of
angular guartz and ferruginous clay. The cementing material seems
to be largely the clay, since while the rock 1is haerd when dry,

it repidly disintegrates when immersed in water, This is true

to some extent of the sandastones as well, since they, too,
shovid’excessive slumping around the mergin of the lake both before
and after thé withdrawal of the water,

Progressing =outherly, the clasts in the conglomerate
become larger and more angular (Plate VII) and in greater pro-
portion igneous, until the point 1s reached where the rock appears
te be diorite and granodiorite in place, This is seen particu-
larly well 2 short distance below the power house in San Francls-
quito Cenyon and also across ths ridge in Charlie Canyon., Careful
search will reveal faint bedding planes, and more significant
8till, slightly water-worn boulders, A similar occurrence is

reported by Kewl

in beds that probably are the correlatives of
thege in the Fernando Quadrangle,
At the damsite the color 1is predominantly red from

iron oxide, which is so abundant close to the contact with the

IKew; VeTeWo, Geology and o0il resources of a part of Los
Angeles and Ventura Counties, Californis, U.3,G.5, Bull, 753,
De 38. 1924,



PLATE VII,

Sespe conglomerate on ridge between San Francisquito

and Charlie Canyons,
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schists as to have coated the contained pebbles with a shining
red f£ilm of hematite, similar to the so-called "degert varnish",
Since this concentration of hematite in the zone immediately
sbove the Zan Francisquito fault 18 the result of deposition

by ground water‘movin@ parallel to the impervious seam of gouge
along the fault, 1t is obvious that the "desert varnish" is of no
significence in the interpretation of the origin of the formation,
Along\the‘ridge Oppoaite the power house, the massive beds of
conglomerate are alternating red and gray, and at the southern
extremity, the formatlon is the gray of granitic rock,

The age of these sediments must remain problematical
until such time ag fossils are found, Bounded on all sides as they
are by faults, their true stratigraphic position 1s difficult
to determine, On the north they are separsted from the Hartinez
by the Bee Canyon fault, while on the southeast znd southwest
they are geparated from echists and later landlald sediments
by the aboveementioned San Franclaquito faulg, Lithology gives
the only clue to the age. Since the conglomerate containas a large
percentege of sandstone boulders that are of undoubted Hartinez
derivation, 1t must be at least younger than lower Eocene, The
sandstones and shales compare favorably in litholegy with type
Sespe on Sespe Creek, and the formastion as a whole closely re-
sembles that described by Kewl in Boguet Canyon and tentatively
assligned by him to the Sespe,

1 1vid,, pp. 38-39-
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For these ressons the writer assigns this occurrence also to
the Sespe,

The sediments are without question continental in -
origin, the sandstones and siltstones being in part fluviastile
and in part possibly playa deposits, The conglomerate is of
the alluvial fan type or fanglomerate of Lawson, and evi-
déntly was formed much as the fans are forming in the Nohave
Desert region today, at the mouths of and within the cényona cut
in thé abrupt faulted face of an actively rising mountadm, It
would be difficult otherwise to account for a conglomerate of
this thicknees and character. ©Since coarseness increases
towards the south, the mountein from whid part of the boulders
of the conglomerste were derived must then have stood to the
south in the position now occupied by Miocene beds, If such
were the case, o reversal of movement has occurred slong the
feult forming the southerly boundary of this area of Sespe,
since the last movement indicsted has been upward on the northern
aids.'

| An apparent anomaly occurs in that the extremely
coarse material of the formatlon is on top and the fine grained
meterisl below, This may be sccounted for in several ways,
First, the series may be overturned, the mechanilcs of which;
however, are not at all clear., It 1s’possible, too, that the
conglomerate 1s folded into 2 series of overturned isoclinal
folde corresponding to the tight folding in the thin bedded

sandstones and shales, latersl gradatlion accounting for the
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differences in lithology of supposed continuocus beds, Agein
it is not clear how such massive beds as those of the conglome
erate might be isoclinally folded, while the weaker beds ap-
pareptly are folded to a lesser degree, and yet extreme con-
tortion in a monumental erag of conglomerate in Charlie Canyon
suggests thet such may have occurred, (Plate VIII), The '
third possibility ie that the fine beds were laid down in an
intermontane basin prior to uplift of the mountain to the sotth
and that as the latter rose, with little disturbance of the
fine beds, the great apron of coarse detritus spread out over
them, Por reasong given above and slso to be brought out later
jn the discussion of structure, the second hypothesis 18 favored,
In thils cese the thickness of the beds must be not more thén
half the spparent thickness, or twenty-five hundred feet, the
lower of the two flgures previously stated,

The Sespe occurring in the Canton Canyon district
occupies a rather smell ares sbout one mile east of Piru Creek
and two miles north of the south boundary of the Tejon juadrangle,
‘1y1ng in the northeast quarter of Township 5 North, Range 18
West, Its total areal extent 1s gpproximately two square miles,
The beds are land-laid sandstones and shales with a few scatter-
ing lenses of conglomerate, not particularly well sorted snd with
the bedding freguently indlistinet, Folding makes the serles
appear much thicker than sctually is the case; the true thickness
as calculsted from the sectlon in Canton Canyon is twelve

hundréd feet,



PLATE VIII,

Extreme contortion in coarse Sespe sandstone and cone

glomerate, West side of Charlie Canyon,
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The best exposures are found in the canyon just men-

tioned, which intersects the formation about iwo miles from

its Jﬁnction with Plru Creek and ageln & mile farther upstrean,
At the lstter locality the stream cuts almost st right angles
‘to the strike of the beds and a good section 18 exposed,
Tributaries on both sides of Canton Canyon have deeply incised
the soft sediments and also offer excellent opportunitles for
observation, ©Small scale bad-land topography is developed locally,.
A long narrow finger of the Segpe cresses the ridge into the Plru
drainage, and may be seen in the easterly trending branch

canyon Just north of Blue Point,

The most persistent petrologic type 1s a poorly

sorted arkosic sandstone. This 1s of varying colors, red, white,
.yellow, brown and green, of which the first two are probably
predominant, although all are common., The clasts are angular,
of a large renge in size, and are derived from the older rocks
of the reglon, igneous, metamorphic and sedimentary. The bedding
is massive and not always sufficliently well defined to allow the
taking of dip and strike, Occasional lenses of conglomerate
occur, and isolated boulders so frequently are found in the sand-
stone that thelr occurrence might be said to be characteristic
of the formstion, The shale 1s principally an arenaceous type,
little different from the sandstones excepting in thickness of
beds, and observed chiefly as a parting between the heavier strata,
Clay and iron oxides are the cementing materials, the beds on the

whole belng rather loosely cohering,
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The stratigrephic position of the Seape of this
locallty is clear if it is kept in mind that the section is
in plaeces overturned. Thus west of the ridée separating
Canton and Plru Canyons, the red beds underlie rocks containing
Domengine fossils and overlie beds of definitely known lower
ﬁiocéne sge, Again along the northerly mergin in Canton Canyon
the land-laid beds underlie merlné sandstones containing s
Domengine fauna, The southerly contact in this latter laeaiity.
48 in its normal position, howsver, as are also the eohtacts
where exposed near the sharp bend in Canton Creek, On the east
the three formations are overlain by later Mlocene étrata. In
- all cases observed, the contacts are definitely unconformable,
a discordance in dips or in both dips and strikes accompanying
o dlstinct bresk in lithology. There is also minor faulting
bétweén the Sespe and lower llocene, although the indicatlons
are that this has taken glace along the original contact plane,

The age as determined by stratigraphic position ls
between upper middle Eocene and lower lMiocene, It might, there-
fore, be elther upper Kocene or Oligocene, The former, wherever
exposed in southern Californis, is a marine formatlion of definite
charaeteristics, and in no way similar to this series of beds,
On the other hend, tha‘OIigocene or at least the Sespe is very
similar lithologiecally, Jjudging from the personsal observations

of the writer and from comparisons with published accounta.l

1 Reed, R.D,, Sespe formstion, Celifornia, 4.4.P,G, Bull,, vol.
13, Do 489"‘507; 19290



T he series, therefore, 1is considered to be the correlative
of the Sespe formation and Oligocene in age.
| The origin of these sediments 1s more or lasss obvious,

They very apparently are detrital maeterial derived from aﬁ older
land mass composed of greanitic and metamorphid rocks and with
fZocene sedimentary rocks also exposed, While such sorting end
bedding ae sre present are the result of deposition in or by
water, this deposition certainly was not in a2 marine environ-
ment, judging from the lack of perfection in the results produced,
and from the utter lack of evidence of marine life, The opinion
of the writer is that they ere the result of stream deposition

either on a broad alluviel apron, on & floodplain, or possibly as
| suggested by Reed,! on a delta, The nature of the material
suggests the first, _

The supposed Sespe beds in the northern part of the
region under discussion are found in the upper Castaic Creek
district, extending from the base of Red Rock liountalin west
to Salt Creek and northerly beyond the confines of the area,
These are o series of well bedded and fairly well indurated
sendstones and sandy shales, in part definitely land-laid, but
in part having the appearance of being marine in origin. Their

thickness is in excess of sixty-five hundred feet,

I 1pia,
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The occurrence 1s difficult of access, the only road
penetrating the districet being o private one constructed re-
cently by the Southern Californisa Telephone Company. This is of
gingle width with excessively steep grades, few turn-outs, and
closed with a locked gate Jjust above the Jjunction of Castaile
and Eishlcanyons. The rocks are well exposed along the road as
well as in both the north and west forks of Castaic Canyon,

The best exposure of the basal beda 1s in one of the northerly
branches of the latter, Just above 1ts confluence with Bear
Canyon and elmost at the northern extremity of the srea.

The basal beds Just mentioned are goarse, red sande-
stones, grading upward without change in dip or strike into
wvhite sandstones, The latter type is the characteristic rock
of the foundatilon as = whole, although the color varies from
white to 2 buff, The sand is coarse grained and composed of
rather angular frggments of quartz and feldspar cemented with
8ilica, The materisl is well sorted and well bedded and very
hard, giving a wavernous effect on weathering., The dlps average
around thirtye«five degrees in a general westerly diresction and
broad dip slopes characterize the exposures east of Castale
Canyon, Red and green beds are intercalated with the white
higher in the section, and since they'are thin bedded they glve
the impression of being shales, Examination with the hand lens,
however, shows them to be composed of very fine quartz grains ine
terlayered with an extremely iarge emount of biotite and mus-

covite and & little green chlorite, A rough estimste would put
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the percentage of mica at nesrly fifty per cent, Considerable
clay is present, ascting 28 a2 binder for the other materials,
Hard when dry, it 1s readily crumbled when wet, much a8 in the
case of the Sespe 6f San Francisquito Canyon.

This series lies with an unconformsble depositional
contaet upon Martinez beds to the east and 1s faulted against
similar beds to the southwest, The loglcal explanstion of
its position in this latter case 1s that horizontal movement
hes tsken place 2long this fault (the Clesrwater fault), dis-
placing the Sespe beds at least two and & half miles, iinor
faulting has 2180 broken the easterly contact to some extent.

To the north snd west the formstion 1s overlapped by land-laid and
lacustrine stratz of probable upper Pliocene sge, and apparently
for a short distance by upper #iocene beds,

No fossils have been fournd in this formation and from
the stretigraphic position 1t is only possible to say that it is
younger than lower Hocene and probably older than upper kilocene,
It therefore agein 12 necessary to base an estimate of age upon
lithology. Red beds occur in the Coast Rangee not only in the
sespe; but in the upper Hiocene snd lower Pleistocene as well,
Compared with known deposits of the last two occurring in the
area, 1t 1s seen that these beds are very much harder and show
better sorting, lacking the occaslonal lenses of very coarse
conglomerate and the isolated boulders that are characteristic
of the later formations, On the other hand, the 1litholopy is in

meny respects similar to that of known Sespe, and on this basis
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the beds are correlated with the other two exposures of Sespe in
the ares,

From the nature of the sediments 1t 1s apparent that
the materinl was derived from the weathering of =n area whose
surface rocks were quartzitic and either granitic or gneissle,
The presence of one or the other of the last two is indlecated
by the great abundance of mica and by the chlorite, while the
gquartzite 1s suggested by the large quantity of clesn guartz,
although the latter might have been suppllied by the granite or
gnelss, TNocks of all three types are very abundent in the imme-
dlate vicinity in the metamorphic a2nd igneous complex and in the
basal part of the Martinez, The materisl therefore need not
have been transported far, That water was ectively engaged in
the process of deposition 1s shown by the good sorting and well
developed bedding in some of the strata, although that these were
marine waters 1£ 1s 4ifficult to say. Lack of marine fossils is
bui negative evidence and carries no great welght, However, the
presence of the muddy and highly colored beds suggests that the en-
vironment could hardly have been more than deltaic, and may
possibly have been that of a river flood plain,

General dlscussion of the Sespe guestion.

The fact that three widely separated areas of not
altogether similar rocis have been here assigned to the Sespe ls
not simply a convenlent catch-all for rocks whose sge cannot be
determined, but which actually may belong to sny post-Jurassic
geriss, It is possible that this is true, but on the other hand
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it is possible to concelive of 2 period of time when different
types of materiasl were being received in separate basins of
deposition, with perhaps only one constant over limited areas,
and that the climate, Even the olimatio conditions might vary
within certalin limits, since there is no evidence pointing to
absolute contemporsneity of the deposits, The present epoch
ie an example of such a perlod of time, Deposits forming in
Death Valley are not exactly the same as those forming in Panamint
Valley, which in turn differ from those sédimenta beling lald down
in Owens ¥alley or in eny of the other closely associated Iinter-
montane basins, Even witﬁin the individual basins differences
exist; the sands of‘the'northern end of Death Valley are 60htemporary
with the dry mud of the lesquite Wells district., Neanwhile,
not many mdles away the Mohave River is spreading detritus of an
entirely different natﬁre over 1ts flood plain,

Similarly, 1t is not difficult for the writer to con-
celve of the Cespe as a time of emergence, with active erosion
in the highlands and meny basins of deposition receiving sedi-
ments, The deseription by Thompson of the material forming the

-great alluvial plein of the Upper lohave Vallayl

is applicable to
the Sespe of San Frencisquito Creek, at least llthologically, and
equivalents likewise might be found for the other deposits, The
rocks are found in scattered areas probably because they were
originally dgpoaited in separated basins; it 1is unnecessary to

consider them zs ever having been continuocus,

. Thompson, D,G., The lMohave Desert region, California, U,5,G.8,
Water Supply Paper 578, pp. 390-391, 1929,
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.In comparing Sespe beds with present day sed iment.s
of the liohave Desert region, the wrlter is not suggesting
similar climatic conditions. Red éolomt.ion In-sediments 1s
not an indlication of extreme aridity, although it has been
frequently cited 28 such in the literature of geoclogy. An
examination of logs of wells in the lichave Desert shows that
red is » very rare color indeed, blues, yellows and grays being
the most preminent! , However, red coloration is predominant
in the Sespe, and from this it is inferred that the climate was
semi-arid, or at least one such that long, hot, dry perilods
alternated with the more htmid seasonsz. Tﬁia is not greatly
out of aceordance with the views of Reed” as a result of his

studies of the physeical characteristics of the Cespe, nor with

T 1pia,

C Twenhofel, W.Hey &nd others, Treatise on sedlmentatlion,
pe 547, The Williems ond Wilkins Co,, Baltimore, 1926,

I Rﬁed‘ Yﬂf;{]g. SGBP@ fomtian’ Galifomi&, AJAFP.G, Bu11.
vol. 13, p0506, 1929,
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those of Stock from his/view of the mamnmalian remeins from the

South Mountain area,

Due to the absence of fossils in the Sespe of the
portion of the Tejon Quadrangle under discussion, its position
in the geologic time scale can only be inferred from its
utratigréphic relationships as disclosed in Canton Canyon, It
seems to be generally accepted from studies in other localities
that Sespe 1s at least younger than ﬂoocnea. Stook3 conesildered
the beds to be lower Miocene, and believed the transition
between lend-laid and marine deposits to have taken place within
the Miocene, This may appear to be the case in the South
ﬂoﬁntain reglon where the Sespe is conformably overlain by
lower Miocene marine sediments, but in Canton Canyon there 1s an
engular uncornformity and a marked lithologle break hetween
Sespe and Vagueros (lower Miocene), There 1s indicated then, a
period of diastrophism between the two with subsequent submergen
and 1t seems logical to place the beginning of lower lliocene
time at the top of thls unconformity. The Despe, therefore,

falls naturally into the Dllgocene,

: Stock, C.A., Oreodonte from the Seape deposits of Couth loun-
tain, Ventura County, California, Pub, lo, 404, Carnegie In-
stitution of Wash., p. 37, 1930,

2 Kew, %W,3,%,, Ceology snd oil resources of a pert of Los
Angeles and Ventura Counties, California, U,5.C.%, Bull, 753,
p. 5?’ 19?«“'

3 Op. ¢it., D« 36,
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llocene Series.
General.

The llocene, aes revesled hy & study of the rocks of
that age exposed in the southerly part of the Telon Quadrangle,
was an epoch marked by'wide tranggression of the sea following
the Cligocene emergence, although the character of the rocks
indicates that these were shallow, epelric seas, landlocked
to 8 certain extent, A profound disturbsnce cccurred ceither at
the beginning or sometime during middle Hilocene time, followed
during upper Miocene by the greatest submergence recorded in
this part of the quadrangle, lLand-lald deposits somewhat simi-
lar in character to the Sespe are also known to have formed
during the upper Miocene, Host of the rocks are fossiliferous

and permit exact age determination,

Vaqueros Formation (Lower Mioecene).

The Vaquercs Formation, named for its occurrence on
Los Vaqueros Creek in Monterey County, is now known from many

localities in southern Californis, It i1s msrine in orilgin, and

characterized by the Turritells inezang fauna, it 1s accepted
by the United States Geologlcal Survey as the basal part of the

%1ocena} Kewa found 1t to be conformsble below with the Sespe

and above with the Hodelo in the Santa Clara Valley, but

1 wilmarch, ¥.G,, Nemes and definitions of the geologic units
of Californis, U,%.0.8. Bull, 826, p. 94, 1931,

» Kew, 7,5.,W,., Geology and oll resources of a part of Los
Angeles and Venturs Lounties, California, U,S5,G.3., Bull 753,

67;
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in the Tejon Quadrangle i1t is conformable with neither,

Roeks of Vaqueros age are found only in the western
part of the area, extending in & narrow belt scldom as much
as a mile wide from a short distance east of Canton Canyon
in a westerly direction beyond the margin of the territory
mapped, The formation is composed of marine sandstones and
shales with a basal section mede up of a very coarse conglome
erate, The sandstones are extremely fossiliferous, The total
thickness of the formation is forty-three hundred feet,

~ The best exposures are in Piru Canyon, which 1s cut

for almest & mile scross the strike of the beds in the vieinity
of Biue Point, laying besre the complete section, The basal
portion ie exposéd again in Canton Canyon and a2long Agus Blanca
Creek, The series is completely overturned from Piru Canyon
west, (Plate IX) so that the basai beds are resting sbove the
sandstones and shales, The #xis of overturn is visible a short
distance south of Blue Polint on thé east side of the stream
(Plate XXV),

The basal portion ol the Vaqneros as exposed in Piru
Canyon 1is & series of meassive conglomerates grading upward into
coarse red and green sandstones with occasional beds of White
sand, Boulders in the}conglomerate are prineipally granodlorite,
gneiss, quartzite and sandstone, subangulap, snd up to elghteen
inches in diameter. The matrix is an unsorted nixture of smaller
particles of the boulder msterial with angular @ragments of
quartz, feldspar and biotite, the last two being considerably

weathered, Iron oxide (hematite) coats everything snd 1s the only



PLATE IX,

£

¢ Blue Point

Overtumed Vaqueres lying upon Temblor and Modelo,
Piru Canyon,
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apparent cement, giving to the rock 1ts red color, The red and
green sandstones are well socfted and well bedded, and are
separated by thin laminae of mudstone, Contortion produced at
the time of the already mentioned overturning is evident on bﬁth
gides of the cereck, The thickness of the basal portion in Piru
Canyon isg about nine hurdred feet, although jJust to the east
 where the thickest section of Vaqueros is exposed it reaches
twelve hundred feet,

The conglomerate and overlying ssndstones are very
well indurated and form the bold ridge of which Blue Point is
8 part, causing the canyon of Piru Creek to narrow to gorge-
like proportions for a short distaence, An slmost spheroidal
weathering has developed in the sandstones in this gorge, some-
‘what resembling pillow structure in lave, and this, coupled |
with the deep red‘color and eviient superior hardness, gives
to the easual observer the impression that the rock is lgneous,

The basel section in Canton Canyon is slmost entirely
conglomeratiec, giving strong evidence of lateral gradation in
the formetion, The conglomerate is very much coarser than in
Piru Canyon, {(Plate X) the phenoclasgts renging from pebble size
to boulders three feet in dlemeter, and many of them show a
higher dsgree of rounding. Hematite is present in smaller
quantity, snd silice forms part of the cementlng material., The
color is a dark yellowilsh brown rather than red. A few strata
of hard brown sandatone ocour between the massive conglomerate
beds and make it possible to determine the attitude of the
geries, which here is steeply tilted, but not overturned, The



PLATE X,

n Canyon,

Canto

Vagqueros basal conglomerate,



most northerly exposure in the cenyon is = massive sedimentary
breccis with only a hint of stratification, Wherever cut through
the’ conglomerate, Canton Canyon, like Piru Canyon, is gorge-like.
The basal beds along Agua Blanca Creek as a rule show
- less conglomerate then the other exposures, being in large part
a deep maroon ssndstone with only occasional lenses of well
rounded pebbles, At Devil's Gateway, however, heavy beds of cone.
glomerate are again ﬁresent. Thege are gray in color, composed
of subrounded pebbles of gnelss and granitic rocks cemented by
8ilica in 2 matrix of subanguler guartz sand, The conalomaraté
is interbedded with sands&ond similer in compositlion to the
matrix of the former, The CGateway, which is a narrow cut a few
| tens of feet in width, with sheer walls threelor four hundred
feet high, owes its origin to the resistant neture of the con-
glom@ratao'
The middle section of the Vaguercs is msde up of é;x
to seven hundred feet of 1light colored ssndistone that stands
out in marked contrast to the red beds stratigraphically below,
Thie ie a massively bedded rock varying in coloer from white
through gray to tan, and in composition ranging from & quartz
sand cemented by silice, to a somewhat argillaeéous sandstone
in which limonite 18 the cementing material., The grain is very
fine to medium, aend the clasts are angular to subrounded,
Seattering cleavage fragments of fresh, glassy feldspar oceur
in the coarser»aand, and a veritable shell limestone 1s deReloped
loecally through abundance of fosails, Shale partings occur -

between the sandstone strata, and with an inereasse in the thickness
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of these and a thinning of the iatter, the series gradually
merges with the upper shale member,

Some 8ix hundred feet of shale are exposed from the
top of the sandstone to the point where later bveds come in,
although this figure might be increased or decreased by moving
the lower contact one way or another, since from its gradationsl
character it is necessarily arbitrary, These are soft, gray
to brown mudstones, more or less sandy in places, and with
frequent sandstone lenses, They are expossed Lo geod advantage
only on the east side of Piru Canyon, Thelr lack of hardness is
in contrast to the superior hardness of the sandstone and con-
glomerate, and results in a2 low area et the top of the section
which might be teken as topographic evidence of faulting.

As stated in the discussion of the older rocks, the
Vagqueros lies with & depositional contact against strata eof
Domengine and Cespe ages, Some Taulting hes occurred along this
contact, as could be expected in view of the overturning of
the series,'and slickensided surfaces, gouge and crushing may
be seen in the first easterly trending branch of Piru Creek
north of Blue Point, as well as in Agua Blanca Canyon, It is
the opinion of the writer, however, that the faulting 1a of
secondary importance, simply having teken place along the ale
ready existing line of deposition. The basal beds of the Va-
querocos show no Indicatlions of having bsen cut off at the contact,
while evidence thal Sespe red beds were in their same relative

position at the time of deposition of the Vaqueros 1ls seen 1n



the inclusion of the red materiél of the former in the basal
beds of the latter,

The nature of the contact between Vaqueros and the
5eda ad jocent to the south is not altogether clear, These beds
are of middle and upper Miocene ages and it seems natural to
believe that the contact should be depositionsl, On the other
hand there are certain pleces of evidence that suggest faﬁltina.
These are seen particularly in Piru Canyon below Blue Point,
where beds of the younger formation appesr to butt into the
older beds, a2 circumstance that could be explained in s de-
positionel contact only under exceptional conditions, Again,
certain of the younger beds that appear in some places seem to
be missing in others, this being particularly true of the con-
glomerate overlying the Vagueros east of Canton Canyon., An
explansetion is suggested in the known laterdl varistion of the
beds, The series of notched ridges marking the contact mey be
indicative of faulting, but it also 1s explainable by the more
rapid weathering of the soft shales comprising the upper part
of the Vagqueros, In view of the stresses that must have bheen
set up by the powerful compressive forces causing the overturn-
ing and folding of the section, it 18 reasonable to expect some
faulting at this contact as at the lower one., It 13 the bellef
of the author that such feulting, while sufficient to bring
about the anomalous relationships mentloned asbov<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>