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Abstract

This paper is written on the geology of the northern
nalf of Tockwood Valley, which is located in northern
Ventura Coutny., The area in general is mountainous,
and includes I7t, Pinos (8826 feet) as its highest veak,

The rocks cénsist of two igneous member (granite and
basalt) and many sedimentary ones (shales, sandstones,
and conglomerates), The oldest rock is granite intruded
in the Jurassic, This is overlain by a series of contine
uous, marine sediments of Eocene age, These are overlain
by a basalt flow which was extruded in early Miocene
times, Both marine and terrestrial beds of the same age
overlie the basalt, The only subsequent deposits are of
terrace gravels and alluvium,

Faulting is the most ?rominent type of structure,
Tolding is present, but plays a very minor part on the
area studied, Therqére two sets of faults, one running
concentrieally about the other radially to Mt., Pinos,
The second set is of little importance, The first set,
is made up of four large faults, which uplift sediments
and granite along the southern side of Mt, Pinos,

From an economic standpoint this is a place of both
recent and historical interest, The region was one of
the first localities in which borax was mined (1899),

anq mining was continued intermittently until 1913. Gold



has been taken in large quanities from the southern side
of Lockwood Valley since the early 1880%'s, At the present
time the area has a new business in the mining of rotary

mud, This is done by steam shovel from one of the valley's

many clay beds,



Introduction
Purpose of Investigation

This thesis was written to complete part of the require-
ments for a bachelor's degree in geology. The work was
done under the direction of Dr, John H, Maxson, Assistant
Professor of Geology at the California Institute of Teche
nology. The field work was in the greater part done dur-
ing the summer of 1939, but supplementary field work was
continued on into 1940,

The region that was mapped is located in Mt, Pinos
Quadrangle in the extreme northern part of Ventura County,
.This area is triangular, being bounded by the Ventura-Kern
County line on the north, the Lockwood Valley road on the
south-east, and a north-south line running from Mt, Pinos
to the Lockwood Valley road on the west, Mt, Pinos is in
the north-westerly corner of the section,

The area is reacheq from Pasadena by takiﬁg Foothill
boulevard to U, S, 99, U.,S, 99 is followed through Castaic,
up the ridge route, through Gorman, and over Tejon Pass
about a mile and a half, Here Frazier Mountain road is
taken going to the west through Frazier Mountain Park
seven miles to Chuchupate Ranger Station, where_aﬁg enters
the north-eastern part of the area, This road continues
down Lockwood Valley and OVer.into Cuyama Valley, and
isvthe main path of tavel, Additional roads are found

branching off it going to the two public camp grounds on



¥t. Pinos and up North Creek a small way, Most of the

roads represented on the U.8,G,8, map, printed in 1903,

are at the present out of use, Those in Lockwood Valley

are in fair condition except in the rainy season,

Method of Investigation

The mapping was done with the aid of s Brunton compass

on an enlarged section of the U,S8,G,S, map of Mt, Pinos

Quadrangle, This section Wasfenlarged four times, The

scale of the field map was 1/31,250 and the contour ine

terval was one hundred feet, This map was highly unsatis-

factory when it came to detailed work, therefore, the two

cross sections taken on Middle and Bitter Creeks were done

by pacing along the canyon bottoms and mapping the contacts

in separately,
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Geography

The area is 1ocated in northern Ventura County at an
elevation of about 5000 feet in Lockwood Valley and ris=
ing up to 8826 feet at the top of Mt, Pinos, The whole
~area slopes up towards this flat-topped mountain, which
is a great block of granitic material wedged up hetween
the San Andreas Faultcon ﬁhe north and the Mt, Pinos.
Fault on the south, From this mountain may be viewed all
of Lockwood Valley (Fig, 1). The whole area may be seen
from the long ridges running from the sides of Mt, Pinos
out into the valley‘(Fig; 2) to the divide in which
Lockwood Creek disappears in the far distance, Several
prominent fault features are noted from this eleVaﬁion,
such as the fault ridgg and valley seen in the left
foreground of Figure 1,

Mount Pinos is the highest peak in the region, and
as such controls the drainage, From Mount Pinos rain
water has a four-way dividing point: to the south-east
it flows down Lockwood Creek to Piru Creek, and finally
into the Santa Clara River; to the east YM¢ water runs
down Cuddy Canyon into Castaie Lake; to the west the water
flows down Cuyama Valley and enters the ocean near Santa
Maria; and to the north the drainage is by way of the
San Joaquin Valley, The creeks in the area radiate from

Mount Pinos, Material cut through with exception of the
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main granitic block and a narrow strip of arkose (Fig, 8)
is soft, so that the streams have cut rapidly in an

attempt to reach grade, At the contacts of the softer

[52]

sediments with the harder materials are found falls
ranging up to 150 feet in height (Fig, 3)., The creeks

are usually dry in the surmmer time, and they flow about
nine months a year, August and September are the dryest
months, There seems to be guite a bit of seasonal var-
iation,In 1919 to 1922 the region had wet years, this

was followed by a slump in the amount of rain until the
last few years, when the rainfall increased and the creeks
flowed longer in the summer tine,

The region as a matter of topography might he broken
into three parts: the flat alluviated areas, the low
rideges running up to the granitic contact, and the
higher mountain mass, Eagh of which is characterized
by a different type of vegetation, The flat alluviated
areas afe sparsely covered with low brush, In the low
hills we have PiYion pine, manzanita, mountain mahogany,
and scrub oak as the chief covering., The higher alt-
itudes are covered with tall Jeffry pines and a few
white firs, Throtughout the whole ares Erush is usually
rather scarce, and one is not hampered to any great
extent by the vegetation,

. Rock exposures are often bad, This is due both to
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the great amount of talus and the character of the sed-
iments, The granite has a very coarse texture, This
makes it an easy prey of weathering, and the talus from
it covers the ridges to the depths of several hundred
feet, Basalt has practically no fresh surfaces as it
weathers easily to form a fine powdery dust which slides
down the mountain sides and hides the bed rock, Most

of the sediments have a certain amount of ¢lay, which

is guite susceptible to weathering, This causes the
sediments to gully and to erode easily, Terrace gravels
also aid in hiding underlying formations, However all
the exposures aren't bad, Creeks have cut through the
alluviated covering and give excellent exposures along
the canyon sides, Several large erosion basins expose the
White conglomerate in picturesque badlands, and the

granite has many good outerops,

Stratigraphy
General
The rocks of the ares consist of a number of 880~
iments and a few igneous members, Granite, which is
thought to be of Jurassic age, makes up the main block
of Mt, Pinos and is the oldest rock in the region, This
is followed by Eocene sediments made up of sands, shales,

conglomerates, and silts, In this conspicuous formatiam
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the Escondido, is found a prominent band of arkose,
which serves as a marker bed, The individual beds in the
Escondido are numerous ranging from a few inches to sev-
ersl hundred feet in width and consist largely of sands;
Only the larger and more important beds were put on the
map as the others were too numerous and too small to
be illustrated, Oligocene beds may be present in the
upper part of the series, but no definite proof has
been unearthed on this guestion, The above mentioned
sedimentary beds are marine, and are overlain by a
Miocene lava flow, This flow is of varyving thickness
and trends with the rest of the beds to the north-east,
Marine Ifiocene beds are lying on top of the lava, A
gap appears next in the series where several later marine
beds are not visible in this area, The next known forme
ation is a white, terrestrial, liocene conglomerate,
which: is underlain to the south of the region mapped by
a Tine clay used for rotary mud, A1l these formations
are overlain spottally by terrace gravels and recent
alluvium,

To sum it up we start off with igneoﬁs granite,
This is followed by sedimentary, marine, Eocene rocks,
Basalt lies on top of this, and the other sedimentary

k] - -
w-’-{ = b B ¥ 2
rocxs are marine Miocene and terrestriagl Miocene, which

8re covered in places with terrace gravels and alluvium
£+
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Igneous Rocks

Under this heading we will discuss the Pinos granite,
The Stauffer bhasalt will come in its proper stratigraphic
position,

Pinos Granite

The norhtern part, especially the north-western part
of the area, is made up of granite, It is a great block
that forms the main body of It, Pinos, It was for this
reason that the name Pinos granite was selected, It rises
above all the other rocks and being more resistant than
them to weathering it forms high falls at its contact
with other rocks, Outcrops are good (Fig, 4).

This gfeat mass of granite varies considerably in texe
ture, Near the top there is a grey, mediume-grained rock,
which as you progress farther down the sides of the
mountain becomes coarser and coarser until some of the
orthoclase crystals are an inch in length, The color
changes from grey to pinkish, The coarser grained granite
seems to be by far the most common, It is made up chiefly
of pink orthoclase, quartz, and a little dark biotite
(about 6%).

This rock has been intruded into gneiss, as a few small
patches are found on the tops of some of the ridges,
These seem to be roof pendants of an older formation,

The granite is a block that is brought into its present



-
bade

<

3

op~d




14

position by faulting, It is bouded on the south side by
The Pinos Fault and on the north by the San Andreas, It
is probably Jurassic in age, Correlation is difficult,
but this granite seems to be of similar age as that
deseribed by Walter A, English in Cuyama Valley and on
Pine Mountain, |

Sedimentary Rocks ‘

The sediments are chiefly clayey sands and shales of
Eocene and Miocene age, The Eocene sediments are sep-
arated from the Miocene by a flow of early Miocene
basalt,

Escondido Formation

The Escendidq is a name Kew gave to an Oligocene
formation near Santa Maria, It is felt that this form-
ation correlates with at least the upper part of the
formation found in the Pinos area, even though the beds
in the lower part 6f this conformable series are of known
Focene age, This formation contains many hundreds of beds
ranging from a few inches to several thousand feet in
thickness, Of these beds only several of the more import-
ant were mapped in separately, The Escondido formation
1g divided into the Seymour sandstone, the Blue shale,
the Red clay, the Pinos‘arkose, and the Plush formation,
The Plush formation is made up of the'upper part of the

Escondido formation and consists of many beds, mainly
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sandstones, In’its western portion it has Pinos arkose
interbedded in it,

A very badly presérved fogsil was found on North Creek
in the Blue shale, which indicated that it was marine,
¢. Lewis Gazin in his work on Reyes and Beartrap Creeks
in the same formation found fossils which showed the beds
were clearly Hocene,
Seymour Sandstone

The Seymour sandstone is found on a ridge to the north
of Seymour Creek, It does not occur any where else in
the section as it is cut off by the Pinos Fault to the
west and disappears under terrace gravels to the east,
The true thickness of this sandstone is unobtainable, as
it is cut off by a fault, but of the amount exposed
there is a thickness of about 1,750 feet, The sandstone
is made up of coarse sand grading in places up to a small
pebble conglomerate, It has prominemt outcrops on the
Seymour Creek side of the ridge, These are in the form of
great jagged bloeks of rTock tilted about 60 degrees to
the south, The sandstone appears to be made up mainly of
quartz particles,

The Seymour sandstone is bound on the north by the Pinos
Fault and on the south it has the Blue shale lying
conformably upon it, Its age is lower Bocene, as it lies

conformably below the Blue shale in which early Eocene
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tossils were found on Heyes Creek by C, Lewis Gazin,

The Blue shale lies directly to the sonth of the Pinos
Fault except north of Seymour Creek where the Seymour
ssndstone appears, Like all the other members of the
Escondido'formation it nhas a north-easterly trend, This
rock is a coarse blue shale, and weathering has changed
thé»color from a dark blue to a light brown and destroyed
the trend of the beds by making a network of innumerable
small fractures, All these seams are colored with iron
oxide, This covers the true bedding and gives the rack
an appearance of being highly ﬁﬁcemﬁetentﬁ'éFig. 6)a
The weathered zone is usually several feet thick decreas-
ing inwardly. Fresh surfaces are found only at the
bottom of the canyons, where the streams remove the wea-
thered particles,

The thickness of the Blue shale is hard to calculate,
as it is cut off by a fault on most of its northern
boundary; however, on lMiddle Creek a thickness of 1000
feet was measured., The Blue shale is bound on nmost of its
northern boundary by the Pinos Fault, On its south the
red clay lies conformably on it, Gazin correlated this
formation with the Focene on Beartrap and Reyes Creeks

(Turitella uvasana),
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Red Clay

The Red clayv lies conformably on the Blue shale, and is
found to the south-east of it, This rock is made mostly
of clay with a little grit, and shows‘brillant shades of
red when wet, Though the greater part of the clay is red,
there is some that is blue and green, In general it is a
very colorful rock, Weathering quickly bleaches it and
makes it hard to distinguish excépt along the sides of
some of the canyons, where erosion is swift (Fig, 7)e
This bed has more lateral variation, both in texture and
color, than the Blue shale, It is a bed aboutr450 feet
thick and lies conformably between the older Blue shale
onrthe north and the younger Plush formation on the south,
As the Blue shale is Zocene it is assumed to be of this
ages
Pinos Arkose

The Pinos arkose is a prominent bed extending from the
western boundary of the area to the west side of Bitter
Oreek, where it lenses out, This bed is a good marker
for part of the area, as it is resistant to weathering
and forms high cliffs (Fig. 8)., The arkose is named
Pinos arkose because it is made up of granite of the

same ﬁype as found on Mount Pinos, It has the same large,

pink orthoclase crystals, and the same relative amounts
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drag, they are dipping only 10 degrees south, The beds
have been gently bent and near the southern houndary

one bed, due to flattening, is exposed for some distance,
where the strata is thus flattened, a beautiful facies
change may be seen, Near the Lockwood Fault we have a
tightly cemented conglomerate, As one travels north along
the creeks the boulders in this stratum diminish in

size untili the rock finally becomes a sandstone, which
in turn becomes very clayey before the bed disappears,
Also in the southern part of the section the conglomerate
and sandstone are massive and form resistant cliffs

(Fig. 16), These are\often carved bj erosion into many
peculiar shapes (Fig., 9 and Fig. 10), As you follow this
stratum to the northward, it Dhecomes less resistant
until«itFEfﬁrms geﬁtly weathered slopes similar to those
of the Red clay, This facies change shows clearly that
this particular stratum had its sediment source somew
where to the south-east,

A bed of limy shale is the last bed in the Plush forme
ation, It is overlain by the Stauffer Basalt and contains
a'large amount of gypsum, It has small limestone beds ine
terbedded with it (Fig., 11 and Fig, 12), These beds are
usually highly incompetent,

- The Plush formation, itself, is about 3000 feet thick,

It is thought to be of Hocene age as it resté conformably
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on other Eocene strata, The upper part of it may be Olig~
ocene, though no proof has been found for this theory, It
1ies conformably on Red &lay ., On it lies Miocene basalt,
There must be an unconformity between the two, though it
is pretty well hidden by the basalt talus, The whole
Escondido formation is uplifted above the valley floor
by the Lockwood Fault ,
‘Miocene Formations

On top of the Escondido formation lies the Stauffer
basalt, This separates the FHocene or Oligocene sediments
from the later Miocene ones, The latter are of two types:
namely, early Midcene, marine sandstone and late Miocene,
terrestrial conglomerate, Between the two is a space in
which intermediate beds are found in the region to the
west, but are not exposed in the area covered,
Stauffer Basalt

The Sfauffer basalt was named by C, lLewis Gazin after
the Stauffer Borax Mine, which is drilled in this basalt,
This basalt is a lava flow found lensed in between sed-
iments and varies considerably in thickness, In general
it is between 200 and 600 feet thick, being thickest
near Ffazier Borax Mine, It is found capping the ridge
that has been uplifted by the Lockwood Fault, and has a
north-easterly trend, It disappears in the eastern part

of the area under granitic debris, but is found again
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on the south side of Cuddy Canyon,

outcrops are poor (Fig, 5), becauses the basalt
weathers easily to form a fine powdery dust which slides
down the slopes to cover other formations with an accum-
ulation of talus. A thin section of the rock shows that
it is sbout 90% labradorite and 10% olivine, It is
£i1led with eracks which are discolored by limonite, The
rock is vesicular in places and on top of the ridge to
the north of Frazier Borax Mine amygdales of zeolites
are found., /

The basalt is probably lower Miocene in age, It has
lower Miocene sediments above it and Eocene sediments
below it, The unconformity between it and the underlying
Eocene beds is hidden by a powdery talus, This may invite
some doubt to whether it may be upper Focene in age, but
lower lMiocene seems to be more likely because volcanice
flows in neighboring regions are of this age, (See
| Walter A, English -~ 1916 - and H,W,Fairbanks - 1894 -a).
Middle Creek Samndstone

To the west of Middle Creek and to the east of North
Creek we find a gray sandstone lying on the Stauffer
basalt, This sandstone is fine-grained and has a well
baked appearance, It is fairly hard and by no means
erumbly as most of the other sandstones in this region

}

are, It is only found on one ridge,as erosion has removed
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it from the rest, Due to this itsmtrue thickness is un-
known, That measured was 300 feet, The iiddle Creek
sandstone lies on the Stauffer basalt, Subsequent beds
have been eroded away, leaving no contact of the two,
; This rock is probably lower Miocene in age, as it lies
on lower Miocehe basalt and has conformably on it farther
+t0 the west strata with Miocene fossils. (Walter A.
English (1916) reports on Pectin crassuaido, Turritella
ocoyana, Panopea estrellanus,)
White Cohglomerate

To the south of the Lockwood Fault in the south-eastern
~part of the area are a series of low lying ridges,
These ridges range up to two or three hundred feet in
height, and are made up wholly of White conglomerate
(Fig, 13), This rock is erudely stratified and in many
places badlands are formed (Fig, 18), These are caused
by erosion, and along the sides of the ridges their are
often formed great fiuted wash basins (Fig, 15). The
conglomerate is white in color and contains pebbles of
many kinds, Grahite and basalt are the chief ones presents;
however, gquartz, chalcedony and pegmatite are also found,
The conglomerate is often quite clayey, The sediments
probably came from the north, as that is where both the
basalt and granite have‘their primary sources,

' This.rock varies considerably in hardness, being quite
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friable in some places and hard in others, The White
conglomerate has been eroded away on its upper surface,
so its true thickness is hard to ecalculate, The thick-
ness measured was about 300 feet, To the south of the
area it is found lying on Loekwood clay, a rock that
has a commercial use as rotary mud, It is covered in
places unconformably by terrace gravels and alluvium,

The beds are terrestrial, Proof of this lies in the
following facts: the materials of the strata are het-
erégeneous, no sorting; badlands are developed, due %o
some parts being soluble and some not; the beds are
massive, no clean cut stratifications and innumerable
bone fragments are found, The rock is clearly younger
than the Stauffer basalt, as it contains cobbles of the
latter, C.,Lewis Gazin found Miocene fossils in similar
beds in the Cuyama Valley,
Terrace Gravels

Several sméll ridges along Seymour Creek are made €na
tirely of terrace gravels (Fig, 17). Many other hilltops
have thin coatings of them, Terrace gravels cover the
whole north side of the large ridge north of Seymour
Creek, To the north of Bitter Creek in the southern part
of the area the White conglomerate disappears under them,
Sevgral,other ridges have their crests coated with terrace

gravels, .
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The terrace gravels are made up of various sized
boulders and a certain amount of earth, Some of the
larger boulders must weigh several tons, The age of the
terrace gravels is not known, but it was laid down after
the White conglomerate and is probably Pleistocene or
Recent in age,
Alluvium

Alluvium is found in the broad valleys and along the
narrow canyon bottoms. To be considered along with alluv-
ium is gfanitic debris, which is made wholly of granite
particles, This debris 1s sometimes over a hundred feet
thick, and may be measured where the streams cut through
it in forming deep canyons, Almost the whole north-eastern
part of the area is covered by this debris, It 1s separated
from the regular black, valley alluvium on the map,

The age of the alluvium is Recent,

Structure
General
The Lockwood Valley éréa has most of its deformation
in the form of faulting, This isiwhét‘oné would expect,
as it is only a few miles south of the great San Andreas
Fault, This fault runs just to the north of Iit, Pinos
through'Cuddy Valley, Folding is not found frequently

in the area and is limited to one small fold seen in the

terrestrial Vhite conglomérate and local drag folds
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caused oy faulting,

The faulting might be divided into two systems: first,
faults running generally concentric to ift,
faults radiating from it, The first system of faults
is vastly ﬁore important than the second, and contains
all of the large faults in the area, The second consists
of smaller faults, which have at the most several hun-
dred feet of displacement, Starting from the Lockwood
Valley and travelYing north up the slopes of Mt, Pinos
one crosses four fairly large faults belonging to the
first systems two of which are responsivle for most of
the topography in this region, The first fault encountered
is the Lockwood Fault, This raises the Tocene beds into
view, aﬁd elevates them.some eight hundred feet above
the valley floor, Lockwood Fault is the northern bound-
ary of Lock%ood Valley, A mile or so fafther up the slope
the Basali Fault is met, The displacement on this fault
is small, amounting to only several hundred feet, The
name was‘chosen because in many places it is the north-
ern boundary of the Stauffer basalt, On continued trave
eling up the mountain one comes to the contact of the
Eocene sediments with the Jurassic granite, Here is the
Pinos Fault, It is one of the largest faults in the
area having a displacement of several thousand feet, Tt

brings the old Jufassic granite from the depths to the
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height of some 3800 feet over Lockwood Valley, The last
fault found going up the mountain is the Granite Fault,
about one mile north of the Pinos Fault, It has its
movement expressed by topographic features in the granite,
and has moved several hundred feet, All these faults
appear on the western boundary of the map,and can be traced
eastward some eight miles or so, where they disappear
under alluvium,
Folding

Folding is not of great importance and does not take
. a consgpicuous place among the structural features of the
region, Only one small anticline was found in the area,
This, the Bitter Créék Fold, is seen in the Whiteyconglom—
erate ridges on either side of Bitter Creek, Other flex-
ing is found to the north of the Lockwood Fault in the
Escondido formation. Here the beds are flattened-out by
flexing, This is seen in the fact that near the granitic
contact the Escondido is found dipping 75 to 70 degrees
to the sduthward. The dip éecreases as one goes south to-
ward the Lockwood Fault until it is only 10 degrees south-
ward, Atlthis point it is cut off by the Loeckwood Fault,
This gentle flexing takes place in a distance of s 1ittle
over a mile, In the Escondido formation is also found
on this flexure imposed secondary flexing, This is caused

' by drag on the various faults, Drag on the Lockwood
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Fault caused the sediments to the north of it to change
dip from 10 degrees south to 50 degrees south, To the
south of this fault the White conglomerate may be found
lapping up on the E ocene formation, where the drag
pulled i%t, Drag is also found along the Basalt Fault,
The 1imy shale found in the upper part of the Escondido
is incompetent and becomes highly erumbled along the
northern side of this fault (Fig. 12). Just south of it the
beds are bent by drag from 17 degrees south to 5 degrees
‘north. This causes a small anticline to be formed on the
sotuh side of the Basalt Fault, which is purely a fault
feature,
Bitter Creek TFold

The Bitter Creek Fold is a small anticline found
erossing Bitter Creek about one mile north of the Lock-
wood Valley road, it is seen exposed in the White con-
glomerate badlands on either side of the creek (Fig. 14
and Fig, 15), It runs roughly north-east, The heart of
the anticline is eaten out by weathering, This is because
in bending the material vertical cracks are formed at
the places of greatest tension, which are along the axis
of the fold, These cracks give easy access to weathering
and erosion takes place, The fold is gentle as the dips
to the north are about 10 degrees and those to the south

about 10 degrees, It is fairly symmetrical, The fold is
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only seen in this one place, and disappears both to the

east and to the west under alluvium,
Faulting

The faulting is divided into two systems roughly per-
pendicular to one another, One system runs concentrically
about Mt, Pinos, and is reposible for all the topograph-
“ ie éhanges of any size, In'this system there are found
four main faults, which ha&e a displacement from a
couple of hundred to several thousand feet, On none of
them is the strike-slip measureable, as on either side
of the faults different beds occur, due to the bringing
up df new ones from depth, A minium value is obtainable
on the extent of the dip-slip, These faults are all quite
steep if not Vertical. A beautiful fault valley or graben
appears between the Basalt Fault and the Pinos Fault
near Seymour Creek, and runs contrary to the regular
drainage pattern (Fig, 1), This first fault system cone
tains all the faults of any importance in the region,
The secondbfault system is one that radiates from it., Pinos,
These faults are found running down the varius ecreek
bottoms, On North Creek a displacement of‘several hund-
red feet was noticed at the granitic contact, This dis
Placement decreases as one travels down the creek, The

east side of the fault moved northward, No dip-slip was

noticed on any of the faults in this second system
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Seymour Creek also has a fault running down it, This
fault may have at its granitic contact as much as five
hundred feet displacement, which rapidly decreases
down stream. There may be faults running down Bitter
and Middlé Creeks, but no evidences of such were un-
earthed, The streams tend to follow the lines of weak-
ness caused by the faults, The movements seemito be
greates near ¥Mt, Pinos, because the forces probably
camé through the mountain,

Lockwood Fault
This fault limits the northern edge of Lockwood Valley,

It appears in the west and goes across the map to the
north-east for some eight miles, where it disappears
under allﬁvium. This fault is resposible for the elevating
of the Middle Creek sandstone, the Stauffer basalf,and
the Escondido formation to a height of some eight hund-
red feet or more above the valley floor (Fig, 16).

The fault is pretty nearly vertical, and is made up of
many small faults, In truth it is a zone of interloék-
ing faults, This is clearly seen just to the west of
Seymour Creek, where a fault slice is brought up in

this zone éxposing the underlying Escondido formation,
The true vertical displaCement is not known, as the beds
5 between the ¥iddle Creek sandstone and the White conglome

erate are not found in this ares and hence their thiecke
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ness can not be measured, However, well over a thousand
feet movement is found without counting their thickness,
Drag is found to cause considerable bending on either
side of the fault (see folding).
Basalt Fault

This fault is found about half way between Lockwood
Fault and Pinostault. It appears on the western edge of
the map and crosses it toward the northeeast until it
reaches Seymour Creek, which it turns down and disappears,
This fault has caused considerable e¢rumbling of the shale
along its borders, and is responsible for fairasized
drag folds, The fault is nearly vertical, and the south
side went up, Beds on its north side were thus repeated
again on its south, The direction or distance of strikew
slip was not readily evident, The dip-slip amounts to
about 200 feet,
Pinos Fault

The Pinos Féult is found bounding the granitic contact
with the Escondido formation, and is with the San Andreas
the cause of Iit, Pinos, The area takes a direct rise in
topography on reaching the granite and the terrain be.
comes much steeper, The Pinos Fault appears in the west,
crosses the map, and disappears into the north-east into

some rather low hills, Being as the granitiec debris is

here found on both sides of the fault for considerable
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distance, its exact location is impossible to find., The
fault dips avout 70 degrees to the south, and has raised
the old Jurassic granite from the depths to its present
height, The true vertical displacement is hard to tell
‘as one does not know the relation of the granite and the
| sediments originally, The granite has, howewver, been
elevated above the surrounding surface some two thousand
feet, and the true displacement is probably much greater,
Granite Fault

The Granite Fault is found about one mile north of the
Pinos Fault, It is wholly in the granite, It can be re-
cognized by an offset in the tépography ., In traveling
down any of the ridges off Mt, Pinos in the area, about
2/3 of’the way down, the ridges start rising for several
hundred feet instead of going down. This is not due *o
the rock, as it does not change in composition or texture, -
These changes in tépography are found on a line with one
another running around the side of ut, Pinos, The movenment
on the fault was greatest in the western part of the area,
where some 1200 feet vertical displacement was noted,
To theceast the displacement decreased, and to the north
of Seymour Creek only several hundred feet was measured,
The dip of this fault was not found, but it is probably

almost vertical,
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Geomorphology

Flat-topped mountains

The large mountaing like Mt, Pinos and Mt, Frazier
have large 4 flat, well-rounded tops, This is notuiced
quite easily from é distance, as the tops of the mountains
look like large, gently-rounded surfaces, Actually several
hondred feet from the tops of the mountains flattening
begins, Here one encouniers open meadows, gently rising knolls.
witn little valleys between themsanother knoll somewhat
nigher mav be noticed across a little grassland until the
top is fimmily reached, Mt, Frazier and Mt. Pinos differ
only eight hundred feet in elevation, These two mountains
with their rather flat tops may be an old erosion surface,
formed before the mountains were raised to quite such a
great height, As the San Andreas runs along one of the sides
ot both‘of'these mountains,it might account for the more
or less even rising,
Terraces |

Terracé gravels ceover the tops of several ridges,
Along either-side of Seymour Creek the terrace gravels
form terraces(Fig. 17), Though these gravels age found
elgewhere in the region,it is only along either side af
this stream thot terrsnces are formed,They seem to be of

the seme age and slope gently downstream,



Streams
the séreams are a direct result of the uplift of Mt.
Pinos , and radiate out from 1%. They are conse gquent stresms.
Apinor system of faults also radiates from Mt. Pinos.
Some of the streams follow these faults as ﬁhey are lines

L =

of weskness. At the contact of the granite with the
Escondido formatlon there is a series of falls, due partly
to the up~-faulting of the zranite, and partly to its being
more resistant thalh thé,sediments to erosion. These falklss
aversfe about 100 feet in heighte. Another:large falls 1s
found on Middle Creek (150 feet high) where the stream
crosses a band of arkose(Fig.3). This is due to the gre&ter
resistance to erosion of the arkose. On reaching the Lock~
wood Fault no falls are found, as the stresams have cut

rapidly through the uplifted sedlments in an attempt to

reach grade(Figz. 16).
2 <D

Geologic History
The known history of this region starts in the Jurassic,
when granite was intraded inte some unknown overlying
materisle. The whole ares subsided; and the next know

change csme 1n eaalv Eocene, when the Escondido formation

L

was laid down in marine Waters. During this period o
deposition therewas = change in the rate of deposition

and source of mabterial, causing the varlance in thickness
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and composition of The meny badg. In the later half of

the Focene there was an uplift, end the land was not

submerged agein until Hlocene times. In ear 1y Miocene

we have the country govered by a lava flow, which was
followed by submergence and the deposition ©f marine

Miocene beds. Here we have a gap in the area due to

et

being not exposed. In late Mlocene , however, there was an

uplift followed by deposition of terrestrial beus. Except

4

for terrace gravels and glluvium this was The last deposit
of sediments as seen in the area sb present.

tin occurred post-Miocene or started very late in
Wiocene, bevond which it cannot be fixed in time. The
Bitter Creck Pold wss also formed after the Miocene
Terrestrial beds were lalid down. The faulting is a long

s probably combtinuing at the present

fbo

time Teature, and
time. There is no record of any subsidence after the one
in Miocene bimes. Terrace gravels were deposited some time
in late Pleistocene or Recent. The alluvium is a Recent

feature , being formed abt the present time.

Tepnonic Considerations

is one of the thing
rain _ »
Though in winter thesupply 1s good, the summers are dry.

Tbls makes an otherwise arsble land lmpossib

the plow. Yo water wells have yet been sunk that supply



more than enough for domestic needs. Only one ranch(on

ﬁorth Oreek) has even partislly solved the water problem.
This ranch has run a
and gets its water at the granitic sontact, where the water

resches the sediments
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into the ground and gulckly dicappears.

Gold

. On the south s;de of Lockwood ¥elley in the basenment
fock of Ht. Frazgier o iz found. 1t was discovered in

1867, Iin 1885 the Gold Mine was owvensad and has

since then mined ab 00,000 in gold{(C.lLewis Gazin-

1930) . Hard rock mining has been the manner of obtaingng
most of the gold from this reg
has been carried on from placer depdsits since 188L. There
has been no gold found on the north side of the valley.

The Pinos granite dossn't seem to be a bearer of it.

Borax

near the present site of Frazier Boraex iine. This borax
was in the form of colemanite. Froductlion was started in
1899 and continued until 1907. The colemanite was found mainly
in limestome beds interbedded with the basalt. It 1s this
besalt that is responsible for the formation of the

colemanite deposits. The borax occurslalong with stringers

of gypsum im shales below the baselt and in limestones and

e

shales interbedded with it. The latter are the most pro-
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of one of the many

borax prospects,
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¥ig, 18 Badlands, These

badlands are found in the
White conglomerate to the
cast of Bitter Creek near

the center of the Bitter

Oreek Fold,
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ductive beds, H,S. Gale in his describtion of the region
describes the colemanite as being formed as a replace-
ment of the limestone, However, boric acid is weaker
than carbonic, so0 the reaction would have a tendency

to work in reverse; but this might be taken into account
by the greater volatility of the latter, which may
allow for replacements when the limestone is treated
with a hot concentrated solution of boric acid. W,F,Foshag
has deseribed colemanite as an alteration product of
ulexite, which is one of the products of desiceation
from saline lskes in VOicanic regions,

There were three main mining outfits and many small
prospects (Fig, 19). The three main companies were the
Frazier, the Russell, and the Columbus (Fig. 20).
Transportation was difficult, and was carried on at the
start by twenty=mule teams, The borax was taken by these
teams to Bakersfield in a trip of some seven days, Due .
to the finding of borax deposits much nearer railroads
these mines were forced to close, However, in this period
35,000 tons of crude ore were removed at the approximate
value of $1,000,000, The mines were reopened in 1911
but shut agatin in 1913. Due to the large deposits of
kernite at Kramer, no colemanite deposits in Southern

California’wilﬁbe mined until the formervis exhausted
o *
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Rotary Mud

Probably the most activity in the sphere of mining
at the present time in this area is in the field of
rotary mud, The materials in Lockwood Valley are on
" the whole very clayey; and just below the White conglom-
erate is a bed; 75 feet in thickness, of exceptionally
pure clay., This is found just south of the Lockwood
Valley road in the eastern part of the valley, This
clay is mined from several large pits by steam shovels
on to trucks (Fig, 21)., The trucks carry the clay down
to the ridge route at whose junction they have a pulver-
izing plant, where the clay is ground up, The pfoperty
on which the clay is mined belongs to Donicﬁddy, whose

family was one of the region's first settlers,



Hig, 20 The mine dump of the old
Stauffer Borax Mine (the Russgell

property) on Seymour (reek,

evei

Xz

[
JAY)

T @

1 The mining of rotary mud in

Lockwood Valley,



46

Literature Cited

English, Walter A,

Fairbanks, Harold W,

Foshag, W.¥.

Gale, Hoyt S,

Gazin, C, Lewis

Kew, Williamn S,W,

"Geology and 0il Prospects of

Cuyama Valley, California";

U,8,0.S, Bull, 621; 19163

pp. 191-251,

"Geology of Northern Ventura, Santa
Barbara,San Louis Obispo,lontrey,
and San Benito Counties®; California
State Mining Bureau;Twelfth Report
of the State lineralogist; 1893-18943
PPs 4934526,

“Origin of the Colemanite Deposits
of California®; Econ, Geol,; Vol, 163
19213 pp. 199-214,

"Borate Deposits in Ventura County,
California"; U,8,G.8, Bull,540;
1912; pp. 434-456,

"Geology of the Central Portion of
the Mount Pinos Quadrangle (Ventura
and Kern Counties, Southern Calif-
ornia)"; Doctor's Minor Thesis done
at California Institute of Tech~
nologys 1930,

"Gedlogy of a Part of the Santa Yunes

River District,Santa Barbarabounty,



47

California®s University of Califw
ornia Publication in Geological

3ciencessy Vol, 123 19193 pp, 1-21,



ITVHS 3INT8
AV QR
OQIANOIS A
3SOMuv SONId | ,006 = |
NOIL VW HsNa [ B e
O |—| ¢OL m ; & Lo nal . ) -ooq \'ﬁo ~o.4.v \Mﬂd P
TIVHS AWIT
31 VIIWOTIONOD  TLIHM [E | | ILINVYD SONId [
| AYVYLNIWIG3S o . | ~ SNO3NDI
v ol | —_— I W
RNNOHR RIS
AN RSN\ W
NN\ ///// /// v <N K
N RN ool
7//./ / / /.// \/\
NEREN SRR ﬂ/ /Y
: 1
N N AN AR VY
S AN VN /// \w\N :
‘ s \4\\/

MIIYD I7AGIN ONOTY NOILD3IS SSOHD



ITVHS 3INT8

— 006 =
AYID a3¥eE= ‘ v

‘ Z OdIgNO2sS3 bLm A9 05v S \o_

NOILVIWHO3 HSNTd[¥s .

IIVHS ANIT ILINVHD  SONId|LTL:
ILVHINOTONGD  ILIHME G © o LIvSve  ¥3ddnvis[a
AUVENINIQIS "$NOINOI

X

M3A3YD YW3ILLI8 ONOTV NOILD3IS SSOYD



ANOLSANVS ¥NOWA3S [::]
$ L0492 =/
ul_<Im NDI_m m o89¢ o86r 0%r 0
o , o, 99 0
AYT1D a3y = w
NOILYANYO4 HSN1d (=% 3LINVYD SONId [ /]
JIVHINOTIONOD ILIHM [555% 1vsSve ¥344NVAS |7
| SNO3INOI

N-O 37140¥d



