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THE GEOLOGY OF A PORTION OF
BEA3TZRN VENTURA BASIN, CALIFORNIA

INTRODUCTION

The esstern part of the Ventura Basin has
aroused the interest of geologists, professionals and
amateurs aliks, for almost one hundred years, Much of
this attention has stemmed from the discovery of smsll
deposits of gold, and the completion of a few produaing'
01l wells within the area., Of more academic interest
are some problems presented by the stratigraphy and
paleontology of the region. These questions have been
debated at length by Stirton, Maxson, Kew, Jahns, and
others. References to these discussions are provided in

the bibliography.

The Ventura Basinhis a structural trough
lying in the Transverse Range division of the Coast
Range province of Gglifornia. As shown in Pigure 1, the
specifioc part of the Ventura Basin discussed in this
report lies somewhat east of the center of the valley,
and northeast of the town of Newhall, The area 1s well
within the boundaries of Los Angeles County, and 1s
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easlly accessible by US Highway 6, as well as by
‘numerous state and county roads. It lies 30 miles

from the Los Angeles Civic Center,

This report deals with an area of approximately
twenty-six square miles, comprising parts of the Saugus,
Newhall, Sylmar and Humphries quadrangles mapped by the
United States Gaologloni Survey. It is essentially
bounded by Bouquet, Placerita, Soledad, and Mint Canyons,
The settlements of Saugus-Pardes, Honby, Soiamint,
8t. Johns, and Forest Park are included within these

boundaries,

Area mapped

- Ventura Basin

Pigure 1 - Index map of a portion of southern
California, showling relations of area of this
report to local geography and the Ventura Basin,
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The position of the northern border of the
map was determined by the position of the southern
border of an area mapped by Jahns in 1938, and
publiéhsd in a report of the Carnegle Institute of
Washington as noted in the blblliography, The remainder
of the cartographic border was located in areas of
alluvium wherever possible, forming a natural geologic

boundary, or on the physical boundary of a state highway.

The geology of the area herein dilscussed 1is
made eapecially interesting by the presence of a
representative section extending from the Upper Mioocene
to the present, and by the absenocs of two formations,
the Modelo and Pico, from certalns parts of the area,
A large series of river terraces, numerous examples of
atream piracy, and the nresence of several types of mass
movements are of considerable geomorphic interest. The
pasaigillty,cf sommercial produstion of petroleum, gold,
and ilmenite adds economlc importance to the investigations.

The northern two-thirds of the territory gxamined
was mapped during twenty-two field days in the winter
of 1946-47 as an exerclse in geologlo mapping for the
California Institute of Yechnology. An additional
fifteen field days were spent during the following

winter in re-examination of the northern part, and in
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mapping the additlional southern third of the resulting
area., This report is submitted in partial fulfillment
of the requirements for the degree of Master of Sclence

at the California Institute of Technology.

The climate of the eastern portion of the
Ventura Basin is of the semi-arid type. The mean annual
rainfall at Newhall is approximately 17 inches, and the
mean annual temperature 1s alightly higher than 61°
Fahrenheit, Even the Santa Clara River, which flows
through the canter of the area, is an intermittent
stream, Live water is present only after cloudburats

or prolonged heavy rains.

The vegetation is of the Sonoran type,
consisting almost entirely of sage and greasewood with
cactl and decldedly sharp-pointed yuccas socattered
about, A few trees grow along the valley bottoms, or

in other relatively molst places.

The vegetation is relatively thick on the
north-facing alopab, where evaporation of the scanty
supply of moisture 1s not as rapld as it is on the
southerly slopes which suffer the full impact of the sun.
The flat-surfaced terraces are capped by a soil cover

that is excellent for cultivation.
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STRATIGRAPHY

Four sedimentary formations of Yertiary age
occur within the area mapped, a&s shown in Plate I,
These are the Miocene Mint Canyon and Modelo formations,
the FPliocene Plco formation, and the Plio-Plelistocene
Saugus formation., Also present are Quaternary terrace
deposits and valley~bottom alluvium. No igneous rocks

are exposed at the surface within the area of the map,

Any lithologie criterion formulated teo
differentiate bstween the strata in the mapped srea is
almost certain to fall at one or more places, In fact,
certain horizons within the four bedrock formations are
commonly so similar that spot identlfication 1is
impossible, and recourse must be had to an analysis of
the regional distribution and relations of the units,

The over-all lithologle oharacteristics of the stratigraphlo
series must be coupled with data from the few fossil
localities, or with the scattered exposures of angular

unoconformities to permit certaln 1dentifiocations,

The lack of broadly applicable lithologie
bharaotariatioa, as well as the scarcity of good exposures

in many parts of the area, make an acourate determination
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of stratigraphic columns impossible., It also makes
some highway and rallroad excavations extremely diffiocult

to interpret in terms of lithology.

The dlagrammatic section, Figure 2, shows
the general relatlions exlsting between the four
sedimentary formations as known from exposures within

or near the mapped area,

Terrace 4ravals

B

/’ ‘ — > /
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Figure 2 - Dlagrammatic section ahowing'tha
general relations between the formations,

¥int Canyon Formation

The easterm third of the area is underlain by
strata of the Mint Canyon B rmation, To the weat these

rocks dip unconformably beneath younger horizons.

The lack of extenaive exposures throughout
much of the area immediately underlaln by Mint Canyon

rocks leaves the details of structure and stratigraphy
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but vaguely known, The extensive area of cliffs and
badland exposures on the northern side of Pudkett Mesa
enabled Jahns to recognize twenty-seven time subdivisions

within the formation. (1

Some of these subdivislons
could be traced southward from the mesa, but only for

short distances,

Computations made in an area of homoslinal
dip between Mint Canyon and Soledad Canyon show that at
least 1,600 fest of Mint Canyon strata are present thére,
A comparable result was cbtained from measurements along
the northern border of the map through another~ﬁomoalinn1
sections These colunns cannot be oorrelated with
assurance, nor can they be matched with beds exposed in
the extreme northeastern corner o:‘the map. However,
it 1s thought that the last named beds are older, and
that the true thickness of Mint Canyon beds exposed
within the area mspped 1s not less than 2,000 feet,

The top of this column 1s the approximate

(2 ond the

squivalent of the top of Jahns'! solumn,
bottom 1ies near his Member 10, The estimate of
thickness stated above 18 nearly equal to hls measured

column between these two pointsa,

(1 - R.H, Jahns, Carnegie Institution of Washington,
Publication No, 514, Paper IX, pp 145-194, 1840, ’

(2 « R.,H. Jahns, op. oit,
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In general, the Mint Canyon strata are
characterized by a light gray color, 100&115 tinged
with light tan. The beds vary from coarse boulder
conglomerates to fine-grained sandstones and siltstones,
The bedding i1s known to be irrsgular, with large-scale
lensing’and cross-bedding in many parts of ths section.
The formation is commonly better indurated than the

younger formations in the reglon.

In the northeastern corner, whers the oldest
strata are exposed as they rise to thz east, the
sediments tend to be finer grained, thinner and more
evenly bedded, and darker in color, Reddish dbrown to
medium gray mudstones and sliltstones are abundant, and
a few thin beds of voleanle tuff and tufascsous sandstones

ares exposed here gnd there,

Preshewater lzeustrine fosslils havs been
reported from similar strata north and weat of Puckett

Mosa, (3

On the basis of a southward appearance of
coarser fluviatile sediments, Jahns drew a lacustrine-
fluviatile facies line north of the mesa, However,
based on the finding of scattered butcrOps of a similar
nature south and east of the mesa, it 1s suggested that
these conglomerates interrupting the finer lake

sediments may represent the deposits of a low lakshead

(3 - RQH. Jahnﬁ, OP» °1t¢



Page 10

delta that pushed forward into the shmllow water, and
was prolonged by 2 mid-basin channel where the swifter
currents of floods would drop their coarse debria, These
relations are shown in Figure 3., Puckett Mesa thus would
oscupy the mld«basin channelway, and laocustrine sediments

could be cxpected to occur both north and south of this

50!33 *

‘Figure 3 - Diagram showing the suggested
distribution of lacustrine sediments
within the Mint Canyon formation.

The dissppearance of lacustrine atrata to the
wost i3 not surprising. It is probable that the Mint
Canyon beds were deposlted In a broad valley flanked by
great bajada asurfaces that sloped gently upward toward
the bases of high, rugged mountains to the north and
aouthe During perlods of suaffi~lsnt rainfall, an
intersequent stream undoubtedly flowed soaward betweon
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the opnosing fana, Any lskes resulting from the
fan-daming of this stream would lead a very tenuous
axistencs, subject to sudden encroachment, or even
complete filling by the coarse debris carried by

cloudburst waters,

At the point Sec. 2 (45-29) ° a small cliff
exposes drag-folded ¥int Canyon sediments, These
minor flexures represent a type of contemporaneous
deformation whileh occurred before the beds had been
consolidated. This locality lies along the southern

edge of the deltale zone suggested on the previous page,

" Although an lncomplete vertebrate fauna has
been collected from several localitlies lmmedlately
adjolning the mapped area to the northeast and north,
no fossils were found in Hint Canyon rocks within the

territory under discussion here. However, there can be

_ (4 « To facilitate the accurate location of points
on the base map, the coordinate system in common use by
the armed forces 1s here superimposed on the already-
existing land offlice grid of section lines, This method
subdivides the vertical and horlzontal lines of a grid
square into hundredths, Measurement 1s made from a zero
point corresponding to the lower lefthand corner of the
grid sgquare, The notatlon in parentheses lists firat the
distance horizontally to the right of this gzero point,
and then the distance vertically upward to the loeatlon
desired,

Begause all points thus listed in this report will
lie within the confines of the area mapped, township
or range designations will preceded the seotion number
only when necessary to prevent any misinterpretation.
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no doubt as to the identifiocation of these beds owing
to thelr observable continulty with fossiliferous parts

of the type secotion to the north and east.

Modelo Formation

In the north-central portion of the area are
a few small outcrops of a formation designated as
Modelo (%) by Kew, (5 This designation was based on
lithologic similarity to known Modelo strata farther
west in the Ventura Basin, and on their unconformable
relationship to the underlying Mint Canyon beds, as
observed on the northern flank of the Bouquet Canyon-Plum

Canyon divide.

Paleontologlcal evidence obtalned since Kew's
work has shown these strata to be the equivalent of the
upper part of the type Modelo of Hudson and Craig.
Therefore, Jalms used the designation "Modelo", (6
Further study has shown these strata to be uppermost
Miocene Neroly in age. However, for the purposes of
this report, the name Modelo will be used without

modifying marks or symbols.

Within the area discussed herein, the actual
contact between the Modelo and Mint Canyon strata 1s
(5 - W,S.W, Kew, United States Geologlocal Survey,
Bulletin 7563, 1924
(6 - R.,H, Jahns, op. cit.
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everywhere obsscured by slope detritus, or lies along
a fault, Prom exposures slightly to the north, in
the area mapped by Jahns, it is known that the Modelo
is present as a thin wedge between Mint Canyon and
Saugus strata, narfdwing and disappearing to the east,

The same relationship 1s known to exist toward the south,.

Along the south side of Plum Canyon, the
loweat Modelo horizon visible is a hard, brown cobble
songlomerate, This prcbably corresponds to the
persistent basal songlomerate mentioned by Jahns,n
and 1s therefore interpreted as represehting the base
of the Modelo in that area., It is overlain by thin
layers of well-bedded gray to tan aliltstone and fine-
grained sandstone with a few persistent horizons of a

tougher, dark brown sandstone, Soattered grains and

anhedral masses of gypsum ocour in the finer beds,

The exposures further west, on the northern
side of Plum Canyon, show bedded gray sandstones and
pebble oonglomerates with some consplcuous layers of
brown sandstone. These gray beds closely resemble
some exposures of #int Canyon strata, but the brown
sandstone is distinctive, and the series ocan be traced
northward into the area mapped by Jahns where 1t overllies

the Mint Canyon formation with a visible unconformity.

(7 - R,H, Jahns, op. ocit.
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It i1s though that these gstrata lle stratigraphically

above those seen on the southern slde of Plum Canyon,

About two hundred feet of Modelo rocks is
oclearly demonstrable, A total of three hundred feet
may be more accurate if the distances between outaerops
and the lack of data on the attitude of the bedding are
taken into account, The contact with the overlying
Saugus strata is not oclearly sxposed at any looélity
within the area, but can be inferred within a few feet
by changes in lithology. It is undoubtedly also an
angular unconformity, thus aoobunting for the thinning
of the Modelo eastward and southward. These relations

are claarlj shown in Section B-B of Flate III.

One highly foasiliferous bed of hard Erown
sandstone about a foot thick was found in the Modelo
section south of Plum Canyon. Unfortunately, most of
the remains are of worm tubes, or are too highly broken
to be readily ldentifiable, A few fragments of shell
were also found on the detrital slopes directly opposite
on the northern sidé of the sanyon. Such organisms as

could be identified are listed in Appendix C,

The entire Modelo formation was deposited under

marine conditions, probably in a broad, shallow estuary
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formed by the drowning of the subaerial valley of Mint
Canyon time. From the somewhat finer nature of the
debris deposited, it may be inferred that the mountains
surrounding the basin had less elevation than during
the preceding periqd of deposition.

Age of the Mint Canyon and Modelo Formations

Merriam and Matthew early proposed that the
beginning of the Pliocene epoch could be reognized by
the first appearance of Hipparion. Diffioculty was
encountered when Hipparion remains were dlscovered in
the #int Canyon formatlion, because MHloocene marine
fossils oocur in the ovérlying Modelo rocks. This

started a debate whioch iIs still in progress,

The type seotion of the Modelo, as dssoribed
by Hudson and Cralg, contains marine fossils extending
in age from Middle ¥locene Temblor time to uppermost
Miocens 3an Pablo time. The Modelo found directly
overlying Mint Canyon sirata oontains marine fosslls
dates as late Upper Miocene Neroly age. After the
deposition of the Mint Canyon strata there was a time
lapse snffioient for the deformation and erosion of these
beds before the deposition of the Modelo, Even if it 1s
oonsidered that the upper part of the Mint Canyon is the
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time equivalent of the lower part of the Modelo, due

to the overlap of a marine transgression from the west,
the Mint Canyon formation still must be dated as approx-
~imately middle Upper Miocene according to ths time

scale of the invertebrate palsontologists.

Among the group of vertebrate paleontologlsts,
3tirton stands by the designation of a Lower Pliocene
age as inferred from the presence of Hipparion. He
admits that the ‘beds may be in part transitional from

the Miocene. MoGrew and Meade agree with this statement.

On the other hand, Lewis, Maxson, Jahns, and
Eaton who quoted Stock, suggest that Hipparion originated
in the New World, and first appears in the Mint Canyon
strata, The form would thereby be of an older age
than remains found in other localitles in North
Amerlica, Europe or Asia, An uppermost Miocene or trans-
~itional Mio-Pliocene age 1s then possible for the Mint

Canyon formation,.

However, even this accession on the part of
the vertebrate paleontologists is not sufficient to
bring thn two age views into accord, The final solution
awalts arbitration between the two groups, with consequent

modification of one or both time scales, Nevertheless,
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it disrupts existing time zones less, and agrees with
known faots better i1f the Mint Canyon is considered to
be of middle Upper Miocens ags, and the Modelo uppermost

i#loosne in age., (8

Ploo Formation

In the sentral part of the area, the Soledad
anticline exposes beds of the Plco formatlion within a
small area immediately south of Soledad Canyon. Pilso
strata also are visible in narrow belts along the bottoms

of Placerita Canyon and Hldden Valley,

The Plco strata vary in lithology from ccarse
conglomerates to fine-grained sandstones and siltatones,
The beds are commonly light to medium brown, and are
characterized by limonitiec astains as well as by
concretions and veinlets of iron oxide, Yellow sands

and thinly well-bedded gray siltstones also are present,

(8 - 0.H. Hershey, Univ, Callf, Pub., Bull, Dept.
GQO]-., Vol, 5, No. 1’ PP 1"50' 1902-04,
P.S, Hudson and E.XK. Cralg, Bull., A.A.P.G., Vol. XIII,
pp 509-518, 19290,
J.H, Maxaon, Carnegle Inst, of Wash,, Pub. No. 404,
Paper VII, pp 79-112, 1930,
ReAs Stirton, AM. Jour. Sci., Vol. 26, pp 569-576, 1933,
R.A, 3Stirton, Am, Jour, SO’..’ Vol. 52’ PP 161"206’ 18346,
Te Clements, Bulle. A.A.P.G., Vol, XXI, pp 212232, 1937,
P.0. MoGrew and G.E. Meade, Am. Jour, Sei,, Vol. 36,
pr 197-207, 1938,
\ G.E, Lewis, Am, Jour. Soci., Vol., 26, pp 208-211, 1938,
JQH. Maxacn’ Bull. Q.Qo?.Gn’ VOI. XXII. pp 1716"1717' 1928
J.H. Maxson, Bull. G.S.A., Vol. 49, pp 1915~-1217, 1938,
Jeile Eﬁtan, Bull, AJAJPJGe, Vol. XXIII, PP 517”5583 1936,
R.H, Jahns, op. oclt.
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Most of the strata show small-scale cross.bedding to
an extreme degree., Anhedral to subhedral masses of

gypsum arse very abundant in the finer-grained beds.

The Pico is a marine formation, numerous
Lower Pllocene fossils being found in other localities.
Bowevér, only in the railrocad cut at point Sec. 20 (50-18)
were any organic remains found within the area mapped.
These were scatbered fragments of marine shells, withv

very few complete individuals obtalnable,

The bottom of the Pleco strata is nbwhero
visible within the area of the present mapping. It is
thought that the Plco beds unconformably overlie the
¥Mint Canyon formation, from evidence in exposures a
short distance beyond the eastern border, where the

intervening Modelo formation 1s seen to lens out, (9

Along the northern walls of both Placerita
Canyon and Hidden Valley the Plco-Saugus contact can
be traced without diffioulty. It is an angular
unconformity. Figure 4 showa this unconformlty at the
point Sec. 31 (30-12) on the north side of Placerita
Canyon. This same contact oan be seen, though not as
clearly, at one point on a hilltop in the northern area

of Pileco exposures,

(8 -~ R.H. Jahns, personal communiocation.
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Saugus Formation

Strata of the Saugus formation are present
over approximately two-thirds of the area mapped.
These rocks are clearly divisible into two facies that

interfinger in a transitional Zzone,

The northeastern part of the Saugus
formation 1s oharacterized by tan to medium brown
strata varying from ooarse boulder conglomerates to
fine sandstones and siltstones., The bedding is irregular

and lentiocular to a marker degree,

As the formation i1s traced westward along the
divide between Bouquet-Plum Canyon and Soledad Canyon,
a few horizons of a coarse-gralned gray sandstone
appear within the column of brown strata, South of
30ledad Canyon these gray beds are very abundant,
They constitute as much as half of the total thickneas
of the formation, and inorease in number to thes San
Gabriel fault., Here the gray beds are abruptly out off,
only tan and brown strata appearing south of the fault,
These two facies may be referred to as the Banded Saugus

and the Srown Saugus for aonvenienoce,

The gray beds of the Banded Saugus are much

more indurated than adjacent brown horlzons, and in
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many instances uphold low ocliffs, or even hogback ridges
in areas of steep dip., Where the gray beds are most
numerous, there is an almost uniform alternation between
the brown and the gray, each being about ten feset in
thickness. The outlying interfingering gray horizons
further north retain this nearly constant thickness,

the brown between increasing in thiokness as some of
the gray beds disappear. The lensing process can be
observed both on the western end of the divide‘betweeu
Soledad and Bouquet Canyons, and in ﬁhe widest part of
the area between the 3an Gabriel fault and Soled@d

Canyon.

This should not be interpreted as meaning that
no gray-colored horizons are present within the Brown
Saugus facies., However, those gray to light tan beds
that are present dc not show the marked induration of

the Banded Saugus gray beds.

Pigure 5, at the point Range 16 west, Seo, 14
(60«05) on the Bouquet~3oledad divide, shows a prominent
cliff upheld by a gray horizon wlithin the Banded Saugus.
A similar, higher bed upholds smaller cliffs near the

top of the slope.

These gray beds in the Banded Saugus, 1t is

believed, represent s marine, or at least estuarine
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Figure 5 - Cliffs of Banded Saugus
graybeds in Section 1l4.

facies of deposition. Lew states that west of FPlaserita
and Bllsmere Canyons the eastern tevrestrial Saugus
formation becomes marine in part, the beds becoming

Ty B {Eﬁ:}
lighter solored and bstter developed.

ia mucsh more uniform in the area of ths Banded Saugus

%E%%

than in the Brown Saugus, suggesting more stable condlitions
of deposzition. This would be compatible with the

shange from terrestrial to @&@ﬁﬁﬁ snvironment, wheve

more complete sorting would be expected than on the

bajada slopes.

‘osall records from other locslities indloatbs

Mﬁ

fhat the Saugus varles in age from Upper Pliocene to
&

Lower Pleistocens, Ho fossils were found In Saugus

atrata in this aren,

{10 « W.8,%, Kew, op. 6lt.
& &
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Beoause the majority of the Saugus formation
is essentially flat-lying, a fairly accurate estimation
of the thickness can be made, North of the San Gabriel
fault there 1is about 800 feet of strata, and south of
the fault there 1s an additional 300 feet, The exact
relationship exlating between the strata on the two sides
of the fault 1s not known, However, drag effects resulting
from the last period of movement along the fault suggest
that the horizona to the south are younger than those
‘to the north. The magnitude of the interval 1s not
known. It 1is eatimated that not less than 1,400 feet of
Saugus strata 1s present within the area., Flgure 6

shows diagrammatiocally the supposed intra-Saugus relations.

Sosth weet Novtheast
2/5(1" Gabriel favlt

ﬁ
4 > Brown

Brown Savdus / = ﬂ Banded Savdus Savgus

Plgure 6 ~ Dlagrammatioc representation of
the relation between the 3Saugus facles
soross the San Gabriel fault.

The contact between the Mint Canyon and the
Saugus formations is well exposed along both sides of
Corner Canyon, and in other canyons in the same viocinlty,
Unoonformable relationships are clearly demonstrable,

The Saugus strata alsoc oan be shown to lie unconformably
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upon the Plco strata wherever the older formatlion is
present, HRelations with the Modelo are not as olear. but
the presence of an unoonformity 1s inferred, as

previously noted,

The strata of the Saugus formation resord the
final period of deposition osccurring throughout the
eastern end of the Ventura Basin, Alluviation again took
place on great bajada slopes inclined gently basinward
from the foot of high mountains similar to those of
Hint Canyon time, The sea had retreated westward since

the deposition of the marine Modelo and Ploo strata,

Juaternary Deposits

Juaternary terrace deposits younger than Saugus
strata are found in soms localities, and exhibit
unconformable or dlsconformable relations to the
underlying strata. Much of the evidence for this poste
Saugus deposition has been removed by subsequsnt dissection,
and there 13 extreme diffioculty in differentiating the
soattered terracs gravels from the underlying (augus
conglomerates in many localities, In as much as time
madas it necessary to limit the mapping in some direstion,
no attempt was made to delineate these terrace deposita,

Notable exposures of terrace gravels are pressnt on the
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Soledad-Mint Canyon divide at the point Range 15 west,
Sec. 15 (80-10), and south of the Bermite Powder Company
at the point Range 18 west, Sec. 23 (78-.00), This phase
of the geologlcal problems of the area will be disaussed,
at least in part, in a paper now being prepared by

E.M. Shoemaker,

Quaternary alluviuwn is present as stream fill,
and as alluvial fans and cones. All form of alluvium
were grouped as a single unit for the purpose of this
reports. It is expeoted that Shoemsker will subdivide

these forms,
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STRUCTURE

Detalled struotural interpretations are
necessarily limited to the few areas of good exposures,
Only generalized statements can be made concerning the

remaining portions of the mapped area,

Folds

In a zone of exoellsnt exposures in the vionity
" of Corner Canyon. the Mint Canyon strata are warped into
two small anticlines and two small synlcines, The axes
of these folds are essentially parallel, and trend
northeast-southwest, The wave lengths Vary between 500
and 2,000 feet. The anticlines plunge to the southwest,
the synolines to the northeast at a low angle, These
folds are not identifiable farther to the horthaast, in

the region underlain by Mint Canyon strata.

Several rather extreme vagaries of dip and strike
are present along the base of Puckelt Mess in the
northsastern corner of the area, Although it was thought
that many of these disorepanoios are duse to block slumping
off the scarp of the mesa, the presence of such mass
movements could not be proven. It is possible that

several minor folds and/or faults are present.
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Another aharp discordance in strike is
prominent along a line oriented in an easterly direotion
from the mesa front., It is not known whether this line
of change of strike marks the presence of a fault, or the
sharp‘ncaa of an antieline plunging in a westerly dirOQtion‘

The hypothetical presence of a fault is favored.

In general, the Hint Canyon strata show a
homosclinal dip to the southwest in the northern part of
the area, and a homoolinal dlp to the northwest in the
southern portion. These may belintarpreted as marking the
trough and the lower south flank of a broﬁd aynecline,
which probabiy sorresponds within narrow limits to the
basin of depositioh that existed in Mint‘Canyon time,

The Hodelo rocks exhibit a gentle homoslinal
dip to the south, There is a slight drag visible along
a small fault that outes the formation on the south side

of Plum Canyon.

As previously stated, the Plco formation 1s
mainly exposed near thes core of an anticline known as the

Soledad antioline, (1

This fold plunges gently to the
northwest, where Saugus beds are also affected, Its axis
trends northwest., This 1s perhaps the major fold of the

area, as it 1s known to ocontinue to the southeast,

(11 - W.S.,W., Kew, op. olt,
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The Plco strata themselves are hlghlﬁ deformed,
being thrown into steep dips, which approach the vertical
and are even overturned at two exposures. The presence
of one fault is known from evidence outside of the mapped
area to the east, The ateepest dips and overturning are

inferred to mark the locatlion of this break.

The limited exposures of Plco strata in Placerits
Canyon and Hidden Valley show only a homoclinal dip to

the northwest,

The Saugus formation 1s, in most places,
flat lylng, but 1t has been bent into very small folds
at several localitles, and has been extensively darormad
by drag within the zone of the San Gabriel fault., An
area of divergent @ip and strike in Section 13 may be due

to mass movements,

Faults

One small fault is exposed on the southern side
of Plum Canyon, where it cuts Modelo strata, The fault
plane 1s vertical, and the dislocatlon i3 a matter of
only about fifteen fest, This fault continues across the
canyon in a direction slightly west of north, as can be
shown by the juxtaposition of iint Canyon and Modelo strata.
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The presenc of a second fault, probably of similar
attitude, is inferred a thousand feet farther up the
oanyon, where the Modelo strat adruptly disappear. Both
of these faulta vanish whare Saugus beds are encountered,

and probably represent pre-3augus movements.

Five minor breaks are recognizable in the
Corner Ganyoﬁ area, each offsetting the Saugus-¥int Canyon
contact a few tens of feet, The latest movement along these
faults 1s therefore post-Saugus in age. Tﬁreo of these
breaks trend nearly east, whereas the other two strike
more north of east, In all places these faults are present
in very poor exposures, and their exact attitudes oannot

be obtained.

By extsnsion of positive evidence from polnts
east of the mapped area, at least one fault is known to
sut the Pico strata near the northern edge of Sestion 29.
This fault 1s responsible for the ovefturning of the beds,
a8 characteristic present to the east as well. Certain
increases in dip of the Pioco atrata north and south of
the supposed location of this fault permit the very
tentative insertion of two other faults, as shown in
Section A~A of Plate III., The existence of these faults
is not wholly demonstrable, but the presence of vertiocal
or steeply-dipping strata seems best explained by a
fault, as no tight folds are known to exist in the mapped
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- area. The known fault trends slightly north of weat,
Drag shows that the northsrn side moved downward relative
to the southerly side,

The major structural feature of the area 1is
the 3an UGnbriel fault, éh&ch cuts across the southern
portion of the ﬁap. The fault trace trends slightly
north of west., The fault plane is apparently essentlally
vertical, as evidenced by the lack of control sxerted
by topography on the trace, Although the San Gabriel 1is
reported to be essentially a strike-~slip fault, drag |
indicates that during the last phase of disloeation, the
northern block moved relatively upward., The magnitude
of this movement 1s not determinable within the area, but
i3 probably in excess of one hundred feet, and may be as

great as several hundreds of feet,

Evidence for the fault trace includes the abrupt
termination of the Banded Saugus gray-beds; the steepening
of strata in drag to the trace of the fault, and then
their gentling to horizontal agaln in the other bleék:
and the presence of such faaﬁuraa as fault-line valleys,

a fault-line scarp, minor ssg areas, and springs. These
features are further discussed in the section on

geomorphology.
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Here, an anomalous topographlc trough, spparently formed
by differential weathering along a fault trace, cuts

across one flank of a small hill, as shown in Flgure 7,

Lack of outeropa prevents a positive location
of the westermmost half mils of the San Gabriel fault
trace., The indicatsd bend to the south, shown oh the
map, is strongly suggested by the change in strike of the
Saugus strata as exposed in cuts along the railroad north
of the faulf. This interpretation 1s further supported
by evidence afforded by changes in soll oolor, and color

banding as seen from an airplane flying over the area,

The Soledad Fault Problem

On his geologio map, Kew (12 ghows a fault
{the Soledad fault) trending in a westerly direction down
Soledad Canyon to a point just east of the Villago of
Lang. From this spot further prolongation is by a
dotted line, indicating concealment of the fault trace.
He mapped a seoond fault, the Pole Canyon fault, extending
in a southwesterly direction from the westernmost
exposure of the 3oledad Canyon fault, as shown in

Figuro BA.

(12 - WeSeWs. Koew, oOpe cilt.
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As a result of later study, Oakeshott (13
showed that the Soledad fault actually curves south to
trend almost normal to 1ts orlentation further east. It
supposadly lintersects the Pole Canyon fault, which would
have an almost asymptotic relation to the more eaaterly
portion of the Soledad break., These relations are shown
in Pigure 8B, By thls means OQOakeshott made 1t possible
for the Pols Canyon fault to take up all of the movement

that ooourred along the 3Joledad Ganyon fault further east,

A, B,
Figure 8 . Relations between the Scoledad and

Pole Canyon faults as mapped by Kew (A)
and by Oakeshott (B).

’ This interpretation has been recsived with some
resorvations by Jahns and others, who still wonder
whether the Soledad fault might not actually extend
westward along 3oledad Canyon beyond its last exposure,

(13 - G.B. Oakeshott, 33rd Heport of the State
Mineralogist, Calif, Jour. Mines & Geol., pp 215-248, 1637
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The area under discussion in this paper did
not yleld conclusive evidence in sither direstion,
However, it 1a estimated that a minimum of 1,500 feet of
Ploco strata are present immedlately south of Soledad
Canyon in Seoctlons 20 and 29, whereas there are no
recognized memberas of the Piso formation present north
of the oanyon,‘loas than S.OOO‘Ioac away., Lensing
suffioibntly sharp to remove such a thickness of strata
in this short distanae does not appear ocredible.under
the conditions of dsposition that supposedly existed
during Plco time, Neither 1is post<Pico shanneling an
acceptable explanation, in view of the aﬁsonoe of any
resord of other than smallescale ohahntling elsewhers,
The most logloal interpretation of the disappearance of
the Pioco beds is by post-Pico, pre-Saugus faulting,

The exaoct location of a hypothetiocal extension
of the Soledad fault is indeterminate, owing to sover by
S8augus beds or alluvial debris, It is possible that some
of tha varliations in dip in Sections 20 and 29 ma& be due
to drag along suoh a fault, PFurthermore, the pattern
formed by the subsidiary breaks on the north side of the
San Gabriel fault suggests that they may bBerlink faults
between the San Yabrliel and another major fault lying
slightly to the north and converging with it westward.

This may or may not be a continuation of the Soledad fault.



Page 356

- GOMPARISON WITH MAP OF W,S.W, KEW

Although the present map agrees in general
with that made by Kew during the period 1917-1919, ‘14
there are several dlsagreements in detall, as shown in

Plate IV,

The contact between the 3Saugus and Mint Canyon
formations appears to have a much more intricate pattern
than that shown by Kew, and the Saugus strata extend farther
southeast, There can be 1little doudt concerning this
extension, as the angular unoconformity is distinetly
visible in numerous oliffs along Corner Canyon and its
tributaries as well as in one locality overlooking Mint
Canyon. 7The change in color between the brown Saugus and
the gray Mint Canyon strata shows on the slopes even

where good outorops do not exist,

Both 1ithologioc and paleontologlc svidenoce
demonstrate the presence of a large patch of Modelo
strata orossing Plum Canyon. “etailed mapping of the
trace of the Hint Canyon-Saugus unoonforuity shows that
the Mint Canyon beds do not e#tcnﬂ a8 far west in Plum

Canyon as shown on Kew's map.

{14 - W,3,W, Kew, op. oit.
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Be
Terrace gravels [T Saugus fm. Pico fm,

] Medelo fm. ] Mint Canyon fm[77] "Basement complex'

Plate IV. A comparison between the gsologle map eof
Kow in U.3.G.5« Bulletin 7563 (A), and the
geologio map of this veport (B).
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Continucus exposures from the area mapped by
Jahns to the north, where unquestionable Modelo strata
are olearly exposed, make it osrtaln that the small
patches of s formation underlying the Saugus and exposed
in valleys outting the divide between Plum and Bouquet
Canyons, is Modelo and not Mint Canyon, as shown by Kew,

Fosails, lithology, and evidence from exposures
east of the area mapped, make it certain that the strata
exposed in th@ So0ledad antiocline are Floo rather than
Mint Canyon. However, Mint Canyon beds probably are
exposed immediately east of the edge of the map,

Kew's intorpratation of the atrata exposed
south of the San Yabriel fault and east of Placerita
Flats as Quaternary terrace deposits seems open to
question. Almost every exposure in this area shows light
brown to tan, well bedded sands and gravels that are not
at all characteristic’of the undoubted terrace deposits,
Such terrace dipocita inolude both those north of 3oledad
Canyon, and those overlying the questionable terrsaoe
deposit on the divide overlecoking the Bermits Powder
Company plant, Kew may well have interpreted the Baugus-
Pioo contact as one between terrace deposits and Saugus

strata,
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Disagreements in the location of the boundary
of the alluvial deposita are lnaignirieanb, owing to
the great diasparity in the scales of the two maps,
Likewise, the minor faults and folds shown on the present
map would not be shown on one of much smaller seale,
The trace of the San Gabriel fault has been changed
slightly on the basis of lines 6! evidenoe, 'hiﬁh.
although not positive, are thought to be sufficiently

sure to warrant such alterations,
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GEOMORPHOLOGY

The region sonsidered in this paper holds
special Sinterest for the geomorphologist. There is a
large assemblage of the erosional and depositional
features common to landsoapes in semi-arid regions
underlain by poorly~consolidated rocks. The value of
geomorphic study in this arsa is inocreased by the fact that
features of several geomorphic oyocles are present, This
complexity is in itaself worthy'or study, but the
limitations of working time made it possidble only to
recognize and describe same of the more obvious geomorphlo
features wilithout giving due oconsideration to their
origin, or to the history that they revesl, It is
expected that the paper being prepared by Shoemaker will
elaborate upon the omisslions a:rthis study,

Mature soll is lacking from a large part of the
area mapped, On the steep, youthful slopes, at angles
as great as 45°, rainwash, rillwash and creep carry off
8ll of the fine material as fast as it 1is loosed by %*he
disintegration of the bedrock. This leaves an
accumulation of coarse lag gravels on the ridge tops,
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and a thin veneer of gravels in transit down the slopes,
The few low-angled mature slopes remaining from a previous
oyocle of erosion exhiblt some soil development, as do the
various stream terraces, The parts of the alluvial

stream bottoms well removed from the main channels have a
oovering of sandy ailt overlying the older stream gravels,
In all places the characteristiocs of the s0il refleot the
local variations in the sandy, silty, or conglomeratic

compoaition of the underlying bedroock,

Youthful osloareous saliche is present in most
of the solls underlylng remnants of mature surfaces, and
in the upper portions of fine-grained bedrock underlying
more youthful surfaces in many localities, This callohe
is present as stringers, thin layers, and small masses
soattered throughout the soils, and is especially
abundant along joints or fractures, such as the deeply-ocut,
anastomosing deslacation cracks common in fine-grained
debris, The eallohe 1s also common Along planes of
higher permeability in the upper parts of the bedrock
beneath the mature surfaces, This 1s espeocially true for

fine-grained siltstones and sandy shales.

An ooourrence of ocaliche unique for this area
was found at the junotion of two headwater tributaries
of Corner Canyon at the point Seoc, 10 (25.04), Here a
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small outorop of a coarse boulder conglomerate of the
Mint Canyon formation is entirely cemented by a porous
oaliche, or travertine deposit. It is thought that this
oscurrende marks the looation where a lime-rish spring at
one time bubbled to the surface, removing some of the
fines from the bedrook, and filling the resulting spaces

with a oaloareous deposit,

Weathering Features

Examples of cavernous weathering are present

on a few oliff faces, The most outstanding of these are
on a southerly-facing oliff of the Ploo formation south

of Soledad Yadiyon at the polnt Sec. 20 (65-84), The sheer
olif'f slopes at an obligue angle to the direoction of dip
of the near-vertioal bada. bat at a greater inclination,
thus truncating the strata at an acute angle in both plan
and vertical section., The strata are also broken by two
joint‘pllnea inclined at a moderate angle in the opposite

direction,

The processes of weathering, such as solution
of sementing material, raindrop impact, énd freezing and
thawing, first opened small recessses on the oliff face at
the intersestions of joint planes and bedding planes,

The initial openings were then enlarged, and some of them
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coalesced along stratigraphic horizona espesially
susgeptible ﬁo diazntegrntiaﬁ;:'loat of thess weak zones
are uampoaoq of coarser grains than the average surrounding
material, However, some tactar such as degree and strength
of oementation exerted more aontrol as nﬁre grain sigze,

as the openings are looaliged within oertain zomes in a

stratum composed of particlas of only one order of sige,

Photograph A in Plate V shows that the floors
of these ocavities slops sither at the stesp gradient of
the dipping strata, or the more gentle angle formed by the
intersection of the controlling joints with the elift face,
In every place, however, there 1is ample opportunity for
wind~driven rainwater or seeping groundwater to run out
at the lower ends in as much as thera is no ralsed sill,
Debris formed by the disintegration of the bedrock may thus
be removad, Miniature splllways at the lower sides of the
cavities show that this has happened,

Enlargement of the openings has prooeeded
upward as well as inward an& sideward, so that in some
places a large excavation lies behind the more resistant
rock of the oliff face, and is reached by a relatively
amall opening, as suggested in photograph B of Plate V,
This outer face may be more resistant owing to greater
original cementation, or its strength may have been
increased by the seocondary cementation provided by a

process of oase hardening.



Page 43

It is thought that groundwater percolating
through the rooks has been of prime importance in
bringing about thelir disintegration both by its own
astive cutting, and by promoting chemical weathering of
susceptible parts of the rock. This water 1s probably
present only after moderate to heavy rains, and undoubtedly
snters the roock from points not far dlstant on the ridge
above, As this molature percolates through ths bedrock
it leaches out the cement at points of greatest inherent
permeability. ?hn pebbles and gralns of sand thus loosened
are removed by gravity, groﬁnduater, and ralnwash. Larger
pebbles and cobbles are loosened by the removal of supporting
sand grains until they fall free and roll ocut of the
openings at the lower end., It is not apparent that wind
has produced any great effect in the formation of the
cavitles at this location, Paok rats have used some of
the deeper openings as burrows, and may have alded in the
removal of debris to a slight degree,

Two small openinga are present in a northeriy-
facing oliff bordering the San Gabriel fault farther
wsst; These recesses developed in a oonglomeratio
sandstone of the Saugus formation, and are also localigzed
aleong & joint plane, However, the stratiflocation of
this bedroock is too coarse to sontrol the shape of the
cavern. Here also it is believed that the removal of
cement by groundwater i1s the main process by which the
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disintegration of the bedrock proceeds, However, wind
‘action 1s of prime importance in the removal at;tha
roanlting debris. These openings have ocup-shaped floors,
the lowest portions of which are two to Ghree inches
below thé outer sill., There are no spill-nys bj which the
acoumulated watsr could escape with any ieqd,of detrital

material,

At the t%nu of observation, a strong wind was
blowing almost direotly against the oliff fase, Turbulence
was set up within the two reaaases.‘ehé fine debris was
swirled about, and some was being blown out ufyfhp
smvities, This moving debris also must have sontributed
to the enlargement of the openings by active csorrasion,
as indiocated by absense of weathering soales on the walls

and roof, Ho animals inhabited these ocaverns,

In various places throughout the area, there
are limited regions of badland topography formed by the
intricate diaseation of fine-grainsd sedimentary strata.
Numerous earth pillars are displayed. This also has
aocurred in coarssr-grained rocks, but to a more limited
oxtenﬁ. The resulting forms are well shown in a small,
vortical~ua11.d. steeply~-sloping gully that has been out
into the side of a tributary to Hidden Valley at the point
Sec. 31 (19-.78), A%t this looality the bedrock is a
coarse oobble-conglomerate of the Saugus formation. Many

"earth" pillars have been isolated by erosion, but no



Page 46

pedestal rocks could bes found, Ths lsok of such
pedestals appears noteworthy, Although the uneven grain
neocessary for the formation of pedestal rocks is present,
‘some other important faotor is lacking, There seems to
be no doubt that these features were formed by water
moving either along the surface of the ground, or seeping
from subsurface channelways of minute dimensions, The
wind appears to have had no part in their formatioﬁ. and
the rook appears to be too well ocemented to be greatly
affeoted by raindrop impast,

Mass Movements (15

Although oonsidered by many workers to be a
very minor agent in the formation of landscapes, mass
movemsnts oooupy a position of considerable importaﬁea in
the Ventura Basin. These dislocations of the earth's
surfacs disrupt drainage, lower total relief, and inorease

local inequalities of the surface to a marked degree,

Maps movements of several types ocowr within
the area mapped, and are of all age from those virtuslly
obliterated by dissecting gullies, to slumps which have
taken plage within the past decade, The most ocommon of
thess movements is soll oreep, which 1s aotive on all of
the steeper slopes, This process 1s the slow transfer of

(15 -~ The terminology employed in this sec ion 1is

based on that outlined by C.F.S. Sharpe in Landslides and
Related Phenomena, Columbia U, Press, New York, 1938,
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s0il and rock particles down slope under the influence
of gravity, with the aid of lubrication by rainwash and

groundwater,

A most noteworthy area of s0il oreep lles along
the southern side of the railroad in the south-sentral
part of Bection 20, Here a steep, northward-facing slope,
originally covered with a thick growth of vegetation, has
been denuded by'g resent brush firerwhieh destroyed the
root network that held the soil cover in place, As a
result, the entire soll cover has begun to creep dovnhill,
forming a surface with innumersble small wrinkles and

discontinuous huwmmoocks,

Ameng other types of mass movements,are all
gradations from slumps to earthflows, Composite
earthflow-slump areas are eapeocially numerous around the
northwesterly-plunging nose of the Soledad antisline in
Sections 19 and 30. In general, each zone of movement oan
be divided into an upper part that has slumped along
definite planes of movement, and a lower part within whioh
the earth and bedrock material have actually flowed
downslope in a disorganized manner, Tho zone of slump
is characterized by nearly vertical breaskaway scarps,
many of which are discontinuous, and sections of the

original land surfsce which have dropped down intaoct
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along thess scarps to various levels and now lie at
various attitudes, In some localities, miniature horsts
and grabens have been developed by the d4ifferential
movemsnts of the separate blooks., The zone of flowage
forms a aomplex terrain characterized by a lobate
outline, the interior of which is broken into innumerable
hummooks and closed basins, Smell gullies out into the
pre~movement surfase have been interrupted aid ﬁieloeatod

in & very complex manner,

Because this zone of concentrated mass movement
roughly parallels the ourve of the Saugus beds around the
nose of the 3oledad anticline, it 1s assumed that & horizon
especially susceptibls to deformation by sliding is present,
The strata whiech are visible in the slwmp areas are fine.
grained silts and sands, but it 4s likely that the
principal horizon of weakness lies under these strata and
is not viaible in the slump acarps.

The wealkness of the strata and their susceptiblility
to movement aré enhanced by a localization of groundwater
near the surface. A well and apringhouse lis in the
small valley in the southeastern corner of 3ection 19, and
a small reservoir has been constructed further up the same
valley in the northeastern corner of Section 30, This
reservoir appears to meintain a oonstant level of water

without benefit of pumping, Moisture-loving vegetation
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in many of the valleyheads within the arc of mass
movements indicates conoentrationa of water at all of

these polints,

The source of this water, and the reason for
its oonoentration are not known. It may be the result
of groundwater rising along the San Gabriel fault zone,
as suggested by the presence of one running spring at
the point Sea, 30 (48-26), and thenoe moving northward
along the inolined 3augus strata to appear in the lower

valleys.

The best example of slump without attendant
earthflow occurs in the headwater region of a tributary
of Corner “anyon in the southwest corner of Section 9.
Both flanks of the walley have been affected. On the
eastern side, a bloock of ground four hundred rﬁet'wida
and a thousand feet long as measured parallel to the
stream oourse has slumped as a single unit. The vertieal

displacement was adbout twenty feet at the soarp.

Directly opposite, on the weatern aide of the
valley, a similar area also suffersd dislooation. However,
this seotor broke into s number of minor slices and

blooks, each of which moved on its own slip plane to a
degree different from the adjacent blooks, The remlting

terrain is broken by numerous scarps and tension cracks,.



Plate VI, Siump phenomena in Section 9.

Photograph A shows a single slump unit on the eastern side
of the valley. The one break-away scarp 1ls clearly
discernable, The upper, nearly-horizontal surface ig
an old erosion surface unconnected with the slumplng,

Photograph B shows the surface of the single slump unit in
the foreground, a sector of multiple slumping in the
left rear, ana an o0ld planated alump %o the right rear

Photograph C shows the detall of features on the western
slde of the wvalley,
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Upstream, on the same side of the valley, is a flat area
that probably representas the surface of an older slump.
It has been conaideradbly modified dy subsequent stream
dissestion. The photographs of Plate VI i1llustrate the
featuraes of this general area of slump.

A mudflow differs from an earthflow in that the
moving mass of debris contains more water, and consequently
moves at a faster rate, and possibly down inclines of less
slope. The resulting form is also slightly different,
closely resembling the hulbeu@ snout of a viscous lava flow,
Only one recognigable mudflow form was seen within the
area mapped., This flow lies near the transmission line in
the west-central portion of Section 30, The side of a
small hill evidently became saturated with water, which
formed mud from the fine-grained Saugus sediments present
there, The roaﬁlting fluld material flowed down the

adjacent stream valley for several hundred feet.

Multiple small-scale slumps known as
sheeptracks or terracettes, are present on the steeper
slopes that have only a sparse oover of vegetation and
are underlain by fine-grained rocks or debris, Thls
form is especilally well represented over the southwestern
part of the area. The form is dependent on bedrock
structure only in as much as that structure brings

favorable horizons to the asurfaoce.
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covsred upper channel., BSuch action is of course posaible
only after heavy rains have formed flowing streams. A

more oontinuous process that alds the formation of these
sharp breaks is the slow sapping accomplished by groundwater
where 1t seeps out of the soil into the deeper channels,

Of interest in the same area are small features
that might be termed perched gulllies, Three of these
are visible in Figure 9, In gsneral, the floors of the
minor valleys are covered by a smooth, unbroken sod. In
some places, howevir, this sod cover has been broken by
any of several means, includling animal burrows, stoock
trails and slumping. The break has permitted surface
water to out aativoly’into the underlying soil, and a
gully is quickly developed by headward ocutting. Swh a
minor gully is completely 1so{atcd from the integrated
gully system eating headward from thes main vnliey barranca.
A small alluvial fan or oone bullt of the debris formed
from the headward cutting often bases these gullies,

Also of note in thils arez are the miniature
natural bridges and subterranean channelways formed where
minor, intermittent brooklets flow under the sod cover
for short distances, Some of these channels are
undoubtedly localized by the presence of animal burrows,
whereas others probably owe their origin to the formation

of & passageway by desicocation cracking.
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lars, 3everal others occcur along the basge of

Puckett MHesa in Jections 3 and 10, PFigure 10 illustrates

the socalloping of the edge of the mesa by coalescing

steepheads,.

Pigure 10 - Scallopsd sdge of Puckett Mesa.

In some places it can be slearly demonabtratb
thet these bex canyons are sssenilislly plungesepool

features cut by running water dropping over the rim of

i

¢liff or stesp slope. In others, however, 4t 1s Jjust
a8 clear that no water whataocever {lowed over the rim,
the steep face is due to sapping of its lowepr portions

groundwater.
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A typleal saw-cut valley in miniature lles on
the northern side of Hidden Valley just wesat of the main
highway. Rainwater was concentrated in the rut of an o0ld
road., The downsutting was localized and proceeded
rapidly through the soft sediments., Lateral cutting was
virtually nonnexiatant, 3o that the resulting gully is
esssntially the width of the streanm which cut 1t, eight

to twelve inches, yet several fset dsep.

Streams and Valleys

Streams of several types occur within the area,
The courses of most of them show no apparent relation to
any discernable bedrock structure, and may thersfore be

termed insequent,

Many subsequent streams have developed thelr
valleys by working hesadward along the strike of easily-
eroded strata, leaving the more resistant rock as ridges.
The outstanding examples of this type of stream are found
in the region immediately north of the San Gabriel fault,
wﬁero the Banded Saugus has been bent into steep dips by
drag. Many streams working headward from the Santa Clara
River have cut valleys along zones underlain by the softer

brown beds, The resistant gray horizons are thus left in
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relisf to form hogbaoks. Kot every brown layer has been
thus singled out, but certain weaksr or thicker ones have

besen stohed out by stream action,

Where underlain by rooks of the Saugus formation,
Plum Canyon is esssntially a subsequent valley. PFurther
east, 1ts course lies down the dip of the Mint Canyon

strata, forming a pseudo-consequent stream,

Minor obssquent and resequent gulllies are out
on hogbacks along the San Gabriel fault zone, Equally
minor streama that flow over the surface of their own

alluvial fan or cone are of the autoconsequent type.

The phenomenon of monoclinal shifting
characterizes the subsequent streams in the area, BSecause
the stream can ocut its valley deeper most easily in the
belt cof weak strata, it tends to shift its ocourse down the
dip of such favorable horizons, and away from the more
resistant rocks direotly below its channel, This
movement results in the development of a comparatively
steep valley wall towsrd which the stream is shifting,
and a more gentle dip-slope wall on the opposite side.

Evidence of monoclinal shifting, and the

resultant valley oross-section, are exceodingly well
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The major tributary of the vallsy ocoupled by the

Dermite Powder Company in the southeastern sorner of
S3action 25, had a short course to the 3Sanbta (laras River,
It was able to work rapldly headward into the soft Saugus

ssdiments south of the
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parent, has taken place south of the San Gabriel fault.
gone and along 1t in Sectlons 25 and 30, The major
stream, which is a tributary of Hidden Valley, originally
had a long hecadwater reach orlented in s nearly east-west
direction, and extending north of the fault zone, A

small tributary worked headward from this stream, and
entered the fault zone where its erosive power became
oconsiderably greater than that of the headwater portion of
the main stream, This increase in powsr may have been
due to the intersection of a large source of groundwater
along the fault zone, or to the superposition of the main
stream on more resistant strata. In any oase, the small
tributary was able to exbtend 1tself rapldly eastward along
the fault zone until i1t intersected the headwaters of the

parent stream, as shown in Pigure 12, The captor then

f'ﬂalf R ‘F“llf

Z°he
Zol‘)g

E 3

Figure 12 - Diagram of autopiratic stream capture
along the San Gabriel fault zZone.

continued to work eastward, becoming much more poweriul
than 1ts beheaded parent by {inding more sources of water

along the fault zone, It was thus able to cut its valley



considerably below the level of the beheaded parent
stream, &ven at thelr point of interssction. Sinse then,
re juvenation has bsgun to work headward along the parent
valley, forming a two-aycle valley where the steep-sided

3 been incised into the clder, broadly

youthful gully ha

mature vallsy floor (see Pigure 13),

Pigure 13 - Two-oyocle valley of rejuvenation
B

in Sections 285 and 30,

Although no actual stream sapture in the usual
sense has taken place, the monoclinal %%éfiiﬁg of Plum
Canyon has removed the headwater basins of several streams
that drain southward into Soledad COanyon. The beheaded
valleys of these streams, one of whioch 1s eclearly vielble
in Plgure 14, are olear evidence of the hlastory of that

?@gi@ﬁa



Pigure 14 - Behsaded wvalley south of Plum
Sanyon. Dip-slops plans of monoclinal
shifting 1s visible in the Toreground.

A shifting of drainege by the process of basgin
£filling has cccurred or is lmminent at several losalities,
The best example of this process is in Ssotion 29 at the
point {75-80}, Debris from the ¢liffs of the Pico
formation has entirely filled the larger vallsy~baszin %o
the south, so that the divide on 1tz northern side has
been topped by the alluvium Iin one spot, shown in Pigure 135,
Continuance of the ¢liff erosion and sggradation of iﬁ%
basin will reasult in the movement of water and debris
across the divide a2t this apobt, instead of around the end
of ths spur farther east., This process of basin fllling
is notably active along the sastern slde of the large valley

in the western portion of Sestion 198,
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remnants of anolent flood plains of the Santa Clara River,
which were later dissected by further downcutting. As
such they may be designated by the term berm as proposed

{16

by Basoom, Likewise, 1f 1t considered that the

inter~benoh risers were out during re juvenation of the

(17 could be applied.'

river. Bucher's term strath terrace
However, 1t 1s thought that at least the majority of
these features were dependent for thelr diQtribut;on
simply on the lateral swinging of the river from one side
of its valley to the other during relatively continuous
degradation. This 1s not rejuvenation in the usual
sense, and therefore, the term atrath is not gpplicable.
In as much as the term berm has not come into general
usage, it appears to be an unnecessary complication of

the nomenolature, and the term atream terrace seems

suffiolent,

It 48 possible that some of these terraces are
related to higher stands of the ocean to the west as
indicated by marine terraces along the coast. In such
an svant, renewed downoutting would be caused by rejuvenation
by a lowering of sealevel, and might concelivably have
bezn abls to work headward from the ocean to the area
here undef consideration. The term strath would then be
applicsble. However, there is no means of 1&331

disgrimination between terraces formed by the two means.

(16 - P, Bascom, Science, Vol. 47, No. 1911, pp 172-3, 19



Photograph A

Photograph B

Plate VII, Stream terraces on the northern side of
Soledad Canyon, looking toward the east (A),
and toward the weat (B).
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As shown on Plate II, the geomorphioc map,
some of the largest terraces north of Soledad “anyon
may be oqrrelatsd in time or river-stage groups,
1ndicatingzthat they were out during nearly if not
exactly the same interval of planation., Others, cut by a
local swing of the river, bear no close relation to

individuals on either aide.

A few excellent terraces are also present along
the northern side of Placerita Canyon. The relation of
these levels to those on the northern side of Soledad

Canyon cannot be accurately determined.

Other Topographic Surfaces

Many notable 5urraéoa within the area are not
classifiable as stream terraces. Gently sloping surfaces
east of Plaocerita Flats, south of the intersection of
Corner Canyon with Soledad Canyon, and along the northern
side of Plum Canyon were not completely understood in the
brief time avallable for their examination, The Corner

Canyon surfaces are illustrated in Plgure 16,

As previously stated, it 1s probable that the
surface north of Plum Canyon represents the dip-slope rlobr

cut on the Saugus formation by the monoclinal shifting



of Plus Oresk, Thiszs explanation is nobt adequate for the
area east of Placerita Plats, where the strata ave flabt
lying, but it may be at least e part of the explanation
for the surfases in the vieinlty of Corner Canyon, It is
expsoted that the paper now being preparsd by Shoemaker
will deal adegquately with the genesis of these evosion

gurfaceg,

saeoted sloping surface
-V"%

8
neayr Corner Lanyon.
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Pault Porms

ie not likely that thers are any btrus
fault forms within the area mapped, asg there has apparently
been no recent movement on any of ths faults. Howsver,
fault-line forms are common along the traee of ths San

Gabriel fault.

Faulteline valleys have Deen etched out along

the fault zone from the esst and from the west in Sestion 30,



Hinor faulb-line gullies are recognl

&

& faulteline ssarp, shown in Pigurs 17, borders the

to that of the last movement along The
relief of thils secarp is noteworthy, as it is reverse
of that whieh would normally be expected, To the south

t lie relatively weak Brown Saugus strata of

fine grain. To the north are the resistant,
cliff-building horigons of the Sanded Baugus., Vet the
vreuslabant strata, which moved relatively upward, now sbtand

topographisally lowsr,

Figure 17 - Obsequent fault-line scarp of the
San Gabrisl fault, Inclined erosion
gurface in the background.
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Beocause this relation cannot be directly
explained Dy movement along the fault plane in relatively
recent time, 1t is thought that the relisf is due to
retardation of erosion of the weaker rocks by their
greater permeabllity. If the ralinwater is permitted to
sink into a rock rapidly it can produce liﬁtla erosion,
even though the rock may be relatively very weak, Another
factor in thias instance may be the pfesanoo, in at least
part of this specific area, of gravels capping the weak
Saugus strata, Such a capping will form a protestive cover
for the bedrock, as noted dy Rich in a study of the ercosion

of arid and gsemi-arid terrains. (18

(18 « J.L. Rish, Jour. Geol., Vol. XIX, pp 492.506, 1911
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On0LOGIC HISTORY

In Early Tertlary time, perhaps during the
latter part of the Hocene epoch, faulting and attendant
deformation took place in the aresa of the present Tranaverse
Ranges of Southern California. The uplift of the anocestral
San Gabrlel Mountains and the Sierra Pelona to the north
left a topographic low, the Ventura Basin, between them.
Fanglomerate debris was dumped from the mountalin scarps
into this baslin, deccompanied by the extrusion of igneous
material to the east. Faulting and folding deformed tha‘
resulting strata, which comprise the Vaaquez and Tiok

(19

Canyon formations, They are now axposed east and

north of the area mapped.

Continued supplies of debris from the mountain
masses formed fanglomerates and finer sedimentary rocks
of the Mint Canyon formation, probably in middle Upper
Miocene time. The basin floor was occuplied by loocal
ephemeral lakes subject to rapid fllling by the shifting
bajada slopes. Volcanic debris from sources outslide the
area settled to form tuffs and tufaceous sandstones.

The climate was probably semi-arid, although some
vegetatlon4exiated, as shown by the presence of fossil

herbivores,

(19 - R.H. Jahns, op. cit.
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As Upper Miocene time progreaséd there was s
iowering of the basin floor and consequent invasion by
marine waters. There may have been some deformation of
the {int Canyon strata before thls relative lowering of
sealevel., However, such a movement would in itself
effact rejuvenatlion of the streams, causing downcutting
and trunsation of strata that already posseaaéd the

primary dip of the bajada slopes.

It 1a possible that the entire region underwent
teoctonlc lowering to a sertaln extent, as the fine-grained
sediments of the subsequent MHodelo formation suggest low
relief of the neighboring mountain masses, such as would
be expected following the active erosion of Mint Canyon
time. In any case, the Hodelo embayment. or estuary was
probably of fairly shallow depth, as indicated by the

thick shells of the marine organisms found as fossils.

There 1s no evidence within the area mapped
that bears on events that occurred after the deposition
of the Modelo strata and befors deposition of the
overlying Plco beds., It may be inferred that there was
slight uplif: of the basin to permit removal of the
uppermost Modelo strata, followed by lowering and a
second marine invasion. It 1s certain that thefe was
sonsiderable relief of the mountain borders, so that
fanglomeratic debris could be supplied once more,

during Lower Plioccene time,
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Again there was uplift, with colinocident faulting
and’folding, and a considerable interval of Pliocene
time 1s without record. In Upper Pliocene time, however,
conditlions again became favorable for deposition, and
fanglomeratic debris from the mountains formed the
S8augus strata. Deposition was continuous into the
Pleistosene epoch, but was finally brought to a close
by minor faulting and folding., The historical sequence
i1s 1llustrated by the dlagrams of Plate VIII,

The remaining portion of Plelstocens and
Reoent time witnessed numerous minor changes in the
topography of the eastern Ventura Basin., Small
thickness of terrace gravels overlis the Saugus beds
in some localities, It is noteworthy in this ccnnaation
that such gravels on the Soledad~Placerita divide south
of the Bermite Powder Company contaln large proportions
of schist fragments, The only known source of such
material 1s in the mass of the Slerra Pelona directly to
the north, and separated from this locality by the
present valleys of Bouquet Canyon and the 3anta Clara
River, If this 1s the actual source of the schist pebbles,
1t means that the ocourse of the Santa Clara River lay
to the south, somewhere near the present valley of
Placerita Canyon, It 1s impossible to prove thls
hypothesis from evidence present within the limited

confines of the area mapped.
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It may be that some of the ma jor pos£~3augus
faul: movements, such as those along the San Gabriel
faﬁit, forced the Santa Clara river to shift its
channel northward_td its present position in Soledad

Canyon.

When the Santa Clara channel first became
located in spproximately its present position, a
mature topography existed. Remnants of this surface
san still be found on the higher slopea, As the river
cut down in its wvalley, 1t swung from side to side,
cutting wide floodplains, that were then left as terraces
by the next swing of the current., At the same time Plum
Canyon was shifting its channel southward along the
dip of the 3Saugus beds. Many other minor changes in

landscape were also being effected.
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wCONOMLIC GUOLOGY

Owing to the central position in the intereat
of southern Uslifornia whieh petroleum occuples, its
production has been attempted at various losalltles
throughout ths Venturs Basin, inclwling the area mapped,
Similar interest was aroused by the discovery of gold
in Placerita Canyon, and attempts have also besen made
to concentrate 1lmenite at a profit, The avallable
supply of groundwater is of considaradble economlo

importance in the sami-arid climate,

Patroleum and Natural Gas

There 1s no produstion of either petroleum or
natural gas within the area mapped. Howsver, at least
five wells were drilled in the past, in attempts to find
commerolal productions A sixth hole is now being

drilied by a private operator,

The deepest of the old wells was Stabler #4,
drilled by the (General Petroleum Corporation bstween
August, 1919 and August, 1920, It was extended to &
depth of 1,505 fest, with several showings of tar, oil,

and gase ¥ o production was obtained, however, and the
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project was abandoned., The well is near the northesast
dorner of the southsast quarter of Seoction 30, and is

shovn on the index map of economic prospeocts, Plate IX,

At approximately the same time, General
Petrolsum sank their 2,640-foot Stabler #3 in the
northwest quarter of Seotion 31, This well also ylelded

showings of gas and oll, but not in oommercial quantities,

The Ococidental Petroleum Corporation drilled
their Number 1 well in Hidden Valley, in the western
part of Section 31, The 605«fo0t hole showed a little
gas and tar near the bottom before drilling was interrupted.
It was the intention of the company to continue this
well, but the plan failed, Drilling was done in the

sunmer of 1922,

These operations were all seeking an extension
of the HEllsmere Canyon field which 1lies to the south of
the area, The wells were drilled on small structures,
or even where no structures appear to exist, in the hope
of ensountering small traps at depth. The nearest
production was from two wells on the ridge south of
Placerita Canyon, ﬂhnre,oii was obtained from Pico atrata

at a depth of 1,200 feet,
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General Petroleum's Stabler #4 was aimed at
possible oil accumulations along the orest of the |
Scledad antioline, 7The southeastern end of thié rfold,
in eastern Pléoerita Canyon, supported eight prbdueing
wells in the early'part of the 1900's,

Possibly interpreting the steep dips on beds
dragged up along the San (Gabrlel fault as a closed
antiolxne; the Communlity 011 Producers of California
chose a rather unusual location for drilling., 1In the
summer of 1920 they began drilling for oil in the
southeastern gquarter of Seotion 23m on the southern esdge
of the 3anta Clara River valley, So much water was
struck that the well was converted to a water well after
reaching a depth of only slightly over two hundred feet.
Impressed by the showing of bii, and a8 high gas preasure
in this first well, however, the company began drilling -
a second well elighteen feet away., It was inténdad tﬁat
this should be solely a producer of oil. Drilling
records cease at a dspth of 255 feet, but petroleum maps
show this well as having a depth of 3,560 feet,

Presumably no production was obtalned, (20

The MoCain well 1s now being drilled dy a
private operator near the senter of Section 29, This

location 1s believed to be on the oreat oflbho Soledad

(20 - The preceding information about oil wells
was obtalned from the California 04l and Gas Bureau.
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‘antiolina, whioch was apparently missed by Geheral
Petroleun's Stabler #4 well, This well has been drilled
only a few hundred feet at this time, and has produced

no showings of interest, 1In all probability, no
production wlll be found, although evidence of oil, gaas,
and tar may lead the driller into extending to oconsiderabdle
depth, |

Driller's logs were recorded during the
sinking of the two General Petroleum wells, These logs
were obtained through the courtesy of Mr, F.L. Wadsworth,
Chief Petroleum Engineer of the General Petroleum
Corporation, Howeverm any interpretations of the
stratigraphy of these logs is axtreﬁaly tenuous, owing
to the great lithologic similarity between members of
the stratigraphic ocolumn, and the lack of aceurate

disorimination on the part of the recorders,

It 1s apparent from the surface mapping that
both wells spudded in in the Saugus formation, in each
locality apparently underlain by Pilco strata. The log of
Stabler #3 suggests that the bottom of the Saugus-Pleo
group was reached at a dept? of 225 feet, The log of
Stabler #4 suggests that tﬁia boundary lies only 35 feet
below the surface of the ground, Indications from the
MoCain well give a comparable figure to this latter record.
Each of these depths is entirely possible, Beyond this
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little ocan be sald about the loga. The Modelo strata

lens out a short distance east, and henge are probably
not represented in Stabler #4, They may have been present
in Stabler #3, as considerable thicknesses are reported

farther south.

It s the opinion of petroleum geologlsts that
in the Ventura Basin the dlatomaceous beds of the MNodelo
formation acted as the source of the petroleum, which
was subsequently traﬁped in the 00@réer beds of the
overlying Pico and Saugus formations., This hypothesis

21 Where the fine-grained

1s clearly stated by Kew, (
beds of the Modelo formation are overlain with angular
unconformity by yqunger strata, it was an sasy process for

the petroleum te migrate upwa;d into such porous zones.

The showings of petroleum in undoubted Mint
Canyon strata, as recorded in Stabler #4, would appear
to indiocate sources within that formation. This hypothesis
is not necessary as petroleum ocan easily have migrated
into the Mint Canyon traps from Modelo strata that
stand stratigraphically higher, but topographically

lower to the south,.

The position of the San Gabrisl fault between
the two Stabler wells makes it possible that Stabler #3,
south of the fault, may lie in a considerable thiclkness

(21 - W.3.,W. Kew, op. cit,
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of Modelo strata that are absent north of the fault,
It is not known if any post-Modelo movement along that
fault oosurred which would be adequate to ocause such
possible differences in thickness of Modelo strata on
the two sides of the break,

gold

In Maroh of 1842 Francisco Lopez Y Aﬁballo
was pulling up wild onions in the eastern reaches of
Plaoerita Canyon when he found grains of gold adhering
to the roots. This atarted a miniature gold rush that
sent men sourrying into thes neighboring hills in search

of the precious metal.

It 1s said that when the Southern Pacifio
Rallroad ocompleted construction of the Saugus and San
Gabriel Divisions, Chinese laborers attempted to work
placer gold deposits in the Ventura Basin, No matter whe
actually did the work, placer operations certain were
attempted at several localitles within ﬁha area mapped.
Even though the exaotness of some of the tales of huge
nuggets is discounted, there oclearly was some produétian.
However, the lack of adequate supplies of water for
wet placer operation made all of the projescts economiosly

infeasible, and they have since been abandoned,
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The probable souroce of this placer gold lies
in the northeastern part of the Ventura Basin, where s
few hard-rock mines are ylelding small quantities of the
metal today.

Ilmenite

The iron~titanium oxide, ilmenite, has
frequently been looked upon as a possible source of
titanium for commercial purposes, HNatural concentrations
of 1lmenite sand occour in thin layers in the Saugus
and Mint Canyon formations. Probably there are similar
ocourrences in the Modelo snd Pico formations, although
the depositional environment may have precluded such

conoentration,

In aaveral localitles placer operations have
been aimed at soncentration of this ilmenite sand, and
also cobbles of the mineral., Considerable quantities
of the concentrate were actually recovered in some places,
However, there was no market avallable at the time, and
the concentrates are still lying at the abandoned
locations., It is to be suspected that many of these
operations were merely promotlonal schemes, abandoned

when the oredible investors had donated thelr funda.
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Cobbles of pure i1lmenite as much as six inches
in diameter lie on the surface of the ground, and are -
oontained in the upper few inches of the mantle rosk
in certain areas. It 1s noteworthy that fragmehts larger
than coarse sand have nevsr been seen aotualiy in plaae
in sny of the bedrock formations exposed within the area
mapped., Coupled with this is the faot that all
occurrences of the oobbles lie in stream valleys associated
with remnants of tl» mature upland surface, indicating

a relation with the streams of that stage.
The probadle source of this ilmenite lies

within the San Gabrisl Mountains south of the sbuthoasbern

corner of the Ventura Basin,

Groundwater

Surface water is present in the major atream
vallsys only after prolonged heavy rains, The water of
the small brooklets formed in the hills after each rain
quickly sinks into the alluvium on reaching the debris.
filled valleys, Homes and farms of the area therefore

depend almost entirely on supplies of pumped groundwater,

Full oonsideration of the groundwater problems
is beyond the scope of this report, but it oan de
pointed out that the parched surfaces of alluviume-floored
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valleys preasent a somewhat erroneous conceptlion of the
supply of water avallable, As reported by Mr. #illaday,
the county librarian at Forest Park, 1t is only necessary
to drill a short distance in the center of the main
vglloys to obtaln supplies of water as great as 80O

gallons per minute,

The narrowing of Soledad Canyon along the
western edge of Section 24 forms a natural dam that
forces the groundwater toward the surface of the alluvium,
Surface water is present in a channel of the Santa (lara
River for a few hundred yards, and a small pond lies
against the outward-ocurving flank of the valley on the

northern side,

An interesting by-product of groundwater
investigations was the demonstration by drillers! logs
that Mint Canyon just south of Forest Park is filled
with alluvial debris to depths greater than 70 feet, and
perahps as much as 100 feet. The cause of such sggradation

arouses considerable speculation,
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APPENDIX A, Pebble Counts In Conglomerates

1i Terrace gravels

By Il

>POLhL >Do<h

2, Terrace gravels

3+ Banded 3Saugus

YO S U S . T

>0V nach

4; Banded Saugus

St O s ) FVD A AN

5, Brown Saugus

>0 w

>e <
11

6. Brown 3augus

—1 1

7. Ploo

> 0w

8+ Modsalo

> v

9s Mint Canyon

>0e ¥

D I VO S A |

10, Mint Canyon

> Q0w

11, Hint Canyon

» acv

(Locations are shown
on index map on page
following.)

sohist
voleanlioes
granitio rooks
anorthosite

QW
[ I I

The noteworthy ocourrence 1s that of the

schilst in the terrace gravels of the second category.

In order to reach this position (south of Soledad Canyon)
the pebbles must have traversed the present position of
the Santa Clara Riyer Valley, indicating a drainage

differing from the present pattern.
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N

X 4

b ¢

2 X

\
|

/

5 %
%7,

3 Xx

Location of pebble counts,
(Numbers correapond to those

used on the Distribution Craph.)

Brown
Brown

Saugus
Saugus

Terrace gravels
Terrace gravels
Banded Saugus graybed
Banded Saugus graybed

Piloo formation
Modelo formmtlion
Mint Canyon formation

10, Mint Canyon formation

1l.

Mint Canyon formation

—~—~— Highways
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Tertiary sediments

Anorthosite

Dioritic and gabbroic facies of
anorthosite

Pelona achlst

Tertiary voloanles

Mixed orystalline rooks

Posaible source areas of the distinetlive
rocks represented within the conglomerates of the

Mint Canyon, Modelo, Pilso, and Baugus formations and

22
the Quaternary deposits of the eastern Ventura Basin. (

(22 « Data was obtained from W.S.W. Kew im USGS
Bulletin 753, from W.J. Miller, Jours. Geol., Vol. XXXIX,
pp 331-344, and from R.H. Jahns by personal communication.
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APPENDIX B,

General Petroleum Corporation Well - Stabler #3
Township 4 North, Range 15 Wesat, Seotion 31

870 feet north and 482 feet east of west + corner
Elevation of derrick floor - 1,450 faet.abova sealevel
Depth - 2,640

Drilled between May 25, 1918 and July 15, 1920

Driller's Log

‘ thicku@aa depth
Yellow sand and clay , 60 60

Yellow sand 70 130
Yellow sand and clay _ 40 170
Gray sand 20 190
Yoellow sand 35 225
Blue clay and sand 10 2358
Fine gray sand : 10 245
Sandy blue shale 20 285
Bard shell 10 275
Water sand 256 300
Hard sand 15 318
Water sand 30 345
Blue shale 6 361 -
Sand 29 380
Sticky blue shale 8 388
Sand and blue shale 10 398
8and and boulders 9 407
Blue shale 12 418
Hard sand 44 463
Sand and blus shale 50 513
3ticky blue oslay 10 523
3ticky dlue shale (] 539
Conglomerate ' v 546
Blue oclay 7 5563

Blue shale 31 584
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Hard sand 28 812
Blue shale 7 819
Blue clay 7 626
Sand 14 640
Blue oclay 27 68
Blue shale 10 877
Water sand LR 682
Blue shale 108 760
Conglomerate 7 797
Blue shale 653 850
3tioky blue shale 8 858
Sandy shale 22 880
Sand 18 898
3and and boulders 4. 900
Blue shale and shells ' 14 914
Sand 36 950
Sandy shale 20 970
Blue shale 63 1033
Loose sand ' 29 1082
Blue shale ) 10687
8and and boulders 8 1076
S8and 32 1108
Blue shale 28 1134
Sand 29 1163
Shale 7 1170
Water sand 10 1180
Blue shale - 156 11956
Sand 72 1287
Blue shale 20 1287
Sand 66 13583
Stioky blue shale 58 1408
Sand 9 1417
Brown shale 23 1440
Hard sand 8 1448
Brown shale 10 1458
Hard shell 11 14689
Brown shale 10 1478
Coarse gravel 7 1486
Brown shale 24 1510
3ticky blue shale 20 1530
Blwe shale 30 15680
Sticky blue clay 12 1672
Sticky blue shale 20 1692
Hard shell 8 1600
Blue shale 40 1640
Sand 6 1848
S8andy blue shale 12 1658
Stioky blue shale 8 1666
Blue shale - B 1674
Sand - oontaini as 8 1682
Blue shale 26 1708
S8and 7 17156
Sandy blue shale 43 1758
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Sand 35 179%
3tiocky blue shale 17 1810
S8andy blue shale 10 1820
Blue shale 10 1830
S8and - oontaining oil and gas 14 1844
Blue shale 8 1852
Soft blue shale 7 1859
Blue shale 6 1865
3and - gontaini a8 10 18%78
Hard sand 20 189856
Shell 14 1909
Hard blue sand : 8 1817
Sand a7 2014
Blus shale 11 2028
Hard sand 34 2059
Blue shale 5 2064
Hard shell 2} 2086
Hard rock 7 2092
Hard sand - containing oil and gas 9 2101
Hard sand 78 2179
Shale 46 2228
Shell 2 2227
Shale 96 2323
Shell 7 2330
Shale 22 23562
Sand 12 2%64
Shale 5 2369
Sand 6 2375
Shale ™ 2452
Hard sand 8 2480
Shale 8 2466
Hard shell 46 2512
Shale 7 2519
. Hard sand 8 2527
Hapd shell 23 2550
Hard shale 6 25566
Hard sand 7 2583
Hard shale 21 2684
Sand rook 22 @606
Sand 7 28623
Sandy shale 6 2629
Sand 11 2640
Interpretations

The well is known to have spudded in in the
Saugus-Pico strata, The bottom of this group was
apparently passed at a depth of 225 feet. It 1s not
known what the underlying formation was, but the
alternating brown shale at depths of 1440-1479 suggest
Modelo lithologye.
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General Petroleum Corporation Well - Stabler #4
Township 4 North, Range 15 West, Section 30

1,927 feet north and 259 feet west of seoction lines
Elevation of derrick floor -~ 1,605 feet above sealevel
Depth - 3,506 feet

Drilled betwesn August 28, 1919 and August 31, 1920

Driller's Log

thlcknaaa depth

Yollow sand 38 38
Blue shale 45 80
Sandy blue shale 40 120
Gray water sand 39 159
Shale and boulders 16 1786
Sand 8 181
Sandy shale and boulders 3 184
Sandy shale ' 1l 185
3and and shale 17 202
Stiocky blue shale L] 207
Shale 20 227
3and and boulders 14 241
Sand 8 249
Shell 4 253
Sand 26 279
Sand and boulders 2] 288
Sand a2 . 320
Blue shale 5 3286
Sand and shale 20 345
Sand 49 394
Brown shale 18 412
Sand 158 427
Hard sand 28 455
Shell 1 . 4586
Sand 12 468
Hard pan 1 469
Shell 8 477
Brown shale 7 484
Shale 18 502
Sandy shale 133 635
Sand -~ sontaining tar 2 637
Sandy shale 1 638

Sand - gontaining tar 10 648
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Shale a8 488
Blue shale 19 7056
Shale 3 708
Blue shalse 27 735
Shale - containing gas 50 785
Blue shale 30 815
Shale - gontaini Y a2 - 847
Shale and shell 3 850
Shale 114 964
Shale - containing oil 10 874
Shale 16 890
Shale - oontaining gas 38 1028
Shale 39 1087
Sand ] K 1070
Shale 52 1122
Shale - containing gas 68 1160
Shale 74 1264
Shals - gontaining oil 25 1289
Shell 2 1201
Shale 51 1342
Hard shale 18 1360
3hale 81 1411
Stioky shale 17 1428
Shale 32 1460
Sticky shale a8 1498
Shale 12 1510
Hard shell - gontaining gas 2 1512
Shale 4 1516
Hard shale 12 1528
Shale 17 1545
Shell 4 1549
Shale 14 1563
Hard shale 11 15674
Blue shale 16 1590
Blue shale - gontaining gas 22 1612
Blue shale 8 1620
Shale 19 1639
Hard shale 15 1654
Blue shale 41 1695
Shale 55 1740
Shale and shell -~ containing gas 15 1785
Shale - gontaining gas 18 1773
Shale %06 2079
Blue shale 56 2135
Shale 10 2242
Blus shale 12 2254
Shale 101, 2355
Gray shale 10 2366
Blue shale 2 2367
Blaok shale 3 2370
Shale 9 2379
Blue shale 6 2385
Shale 5 2390
Brown shale 7 2397
Hard blue shale 13 2410
Blue shale 45 2455
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Shale

Blue shale
White shale

Blue shale

Hard blue shale
Shale

Hard bhlue shalo
Blue shale
Hard blue shale
Blue shsale

Soft blue shale
Hard blue shale
Light blue shale
Hard blue shale
Blue shale

Hard white shale
Hard gray shale
Hard blue shale
Hard white shale
Hard shell

Blue shale

Blue shale -~ containing gas
Blue shale

Blue shale - gontaining gas
Blue shale

Shale

Blue shale

Hard sand

Blue shale

Shale

Blw shale

Shale

Blue shale

Shals

Blue shale

Shale

Hard shell

Hard sand

Shale

Fine sand

Sand - gontaining oil
Sand

Sandy shale

Hard sand

Sand and shale

Shale :
Shale - sontalning g
Shale

Hard shell

Shale

3hale and shell .

Shale

Sandy shele

Shale

Shale - containing gas

ot
o

wa.asu.mmmmca

i
RAROUNIH RN

v N

2460
2470
2475
£480
2485
2490

2495

2498
2502
2547
2549
2562
25855
2556
2873
2678
2581
2620
2628
2631
2726
2738
2760
2786
2811
2830
2847
2859
29803
29566
2982
29981
3024
3196
3200
3224
3225
3228
3229
3230
3262
3264
3269
3279
32081
3304
3308
3313
33156
3541
3343
3376
3378
3386
3580
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Shale 7 3307
Hard shale 2 3398
Shale 2 340)
Blue and brown shale 2 3403
Shale 7 2410
Hard shale 3 3413
Shale - containing gas 3 3418
8hale 2 3418 -
Shale - gontaining gas 3 3421
Shale 3 3424
Shell 4 3428
Hard shell -~ containing gas 2 3430
Hard shale 7 3437
Brown shale 2 3439
Shale 2 3441
Shale -~ containing gas 6 3447
Shale , 4 3481
Shale - containing gas 5 3486
Shale 5 3461
Shale -~ gontaining gas 7 3468
Shale 4 3472
Shale ~ agontaini as 4 3476
Hard shale 4 3480
Shale and boulders 4 3484
3hale 10 3494
Shale - gontaining gas 3 3497
Shale ] 3506

-Interpretations

The well ia known to have spudded in in the
Saugus-Ploo strata. This group was apparently vergfthin, the
bottom being passed at a depth of only 35 feet, t is
probable that the remainder of the column was Mint Canyon
strata, with the possibility of some older formations bdeing
encountered at depth, The thin brown horizons are known
to occur looally in the Mint Canyon formation, and when
found singly do not indloate Modelo lithology.
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Occidental Petroleum Corporation Well - #1

Township 4 North, Range 15 West, Section 31

100 feet west of aquedust line, 100 feet north of canyon road,
Elevation of derriock floor - 1,5?5:reot above sealevel

Depth - 605 feet

Drilled between March 9, 1922 and August 9, 1922

Eaﬁimatod 'first production of oll or gas at 1,400 feet,

Driller's lLog

Very hard formation of largé boulders, gravel and
blue shals,

Iittle showing of gas and tar at 585 feet,

Intend to ocontinue drilling sometime in future,
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Community 01l Producers of Californis Well - #1

Township 4 North, Range 16 West, 3ection 23

250 feet south and 50 feet east from first bridge east of
firat tunnel north of Saugus on the Southern Paocific
Railroad., Bridge or opening belng #448E,

Elevation of derrick floor - 1214 feet above sealevel
Depth -~ 227 feet (or more)

Drilled between July and September, 1920

Eastimated depth to oil sand as 1,500 feet.

Driller's Log
thiclkness depth

Clay and boulders 160 160
_ Water at 1 gallon per minute 39

Water at 1 gallon per minute ’ 105
Hard conglomerate 47 207

Water at 2 gallons per minute
ran over top of oasing.

Soms oil.

Heavy gas pressure,

BEnd of record 227

Intend to use as water well.
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Community 01l Producers of California Well . #2
Township 4 North, Range 16 West, Section 23

18 feet north of Well #1 |

Elevation of derriock floor - 1,214 feet above sealevel
Depth - unknown |
Estimated depth to oil sand 800 feet

Drillert'a Log
thiockness depth

Clay 110 110

Flowing water 110
Conglomerate 7 127
Soft conglomerate 128 255
End of record 2586

Maps 1list well as being 3,560 feet deep.
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APPENDIX C,

HModelo Fossils

The following fossil individuals were identified in

Modelo strata on the southern side of Plum Canyon at the
point Sea, 9 (17-51). Identifications are by courtesy of
Dre C.R. Stauffer of the California Inatitﬁze of Teohnology.

Ostrea titan
Lunatia sp.
Diplodonta sp.
1eda 8p.
Lyropeocten sp.
Teredo sp.

Corbula (?) sp.
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