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INTRODUCTION
A

The arda describved in this report is that part of the
gslendale and Los angeles Quadrangles bounded on the north by York
Bhrulevard, on the west by the Los angeles River, and on the south by
forth Broadway. Thls area is aboul six square miles. The maps used are
the U. S. G. S. sheets of recent publication which have a scale of 2000
feet to the inch. The contour interval is 5 feet up to elevations of 500
and then it is 25 feet. The map ls very satisfactory and is up to date
except for very recent streets and bulldings.

This area was included in Ralph arnold's report, U. S. G. S.
ulletin 103, on the Los angeles Oll fields. However, his report was only of
o ‘recponnalésance  nature and was made on & map wlth a scale of'oﬁe inch
to the mile. Hence very little of the detalled structure of this area
was shown. 1In 1928 Hampton Smith of the California Instltute of Tech-
nology did some work of a detalled nature, but no finished report was
made. The hills to the east of the Southern part of this area, lying in
the alhambra Quadrangel, were works of Mr. Lewls Gazln of lhe Callfornia
Institute of Technology. Hls report was accessible to the writer, and
consequently, as some of the same formations occur in both areas, the
writer has used the same names for thawﬁorﬁations as are used in Mr.
Gazin's report.

fhe writer and his classmate, Joon Daly worked together, in
doint the field work, however each kept separate complete notes and maps
In order to make independent reports. The writer benefited from many
dlgcussions which arose over the guestionable parts of the area. Hé is

also indebted to Dr. J. P. 3Buwalda for many‘suggestions on the execution

of the work.
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The geological mapplng was carried on with the ald of a
3runton compass. The mapping of locations was facllitated by the fact
that the numerous streets and roads In the area are almost all shown on
the mup and are easily recognizable.

T'he problem was worked with a view toward maplng the aserial
extent of the formations, deciphering thius underground and geological
history. The area was worked in as much detall as the mapvscale and
the available time permitted.

The evidence of the underground structure was principally
obtalned from the numerous road cuts existing in most of the area. Nat-
ural exposures, due to erosion, are not plentiful, but are the only ones
vresent in certain localities. UThe numerous buildings and retalning walls

also hindered the collecting of data.
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The topography of this region is eroded to a mature state.

It might even be considered as entering o0ld age. The hills are all well
dissected and many are well rounded. Only on a few of the steep ridges
are typical canyons found. #or the most part, the valleys are wide and
have 2 gentle stream gradlent. <The dralnage is all taken by the Los
angeles and arroyo Seco Kivers. However, both streams are practically
dry for most of the year. ‘he small canyons and valleys of the area
likewise carry no water excent during the immediate time of the occaslonal
winter rains.

I'ne mean elevation of the area is about 500 feet. The lowest
noint is about 350 feet in the Los angeles River basis, while some of
the ridges nave an elevation of 900 feet.

rthe entire area 1s covered by a soll mantle which supports
guite a varied vegetation. OUn the northern part, where the underlying
rock is practically all shale, the topography is consequently more gentle
and the soll mantle supports a dense growth of wild barley and mustard.
On the contrary, the southern part is covered by some brush and small treeé.
However, the soil will also grow grase and barley and in many places the
vegetation over the Omaha sandestones is like that over the Rose Hill
shales. This makes it impossiole to use the vegetation as accessory
evidence In locating contacte.

Most all the more gentle slopes are crossed by streets while
the steever hills are cut by curved or winding streets and roads. Most
all the area has been subdivided for residentlial purposes. These many

roads on the steeper slopes have nececssitated the cutting away of a great



geal of earth. This has facillitated the work greatly by exposing

the underground structure and formation. The numerous roads also make

the various points easily accesslible by automooile. The more gentle
gslones and valleys are gulte thickly populated while the hills have only

s few residential buildings. Both the Santa Pe and Pacliflic Electric lines
pass through the area along the arroyo Seco River. The Southern Paciflic

1ine lies to the west In the basin of the Los angeles River.
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The three sedimentar; format ions manped are from the
oldest to the youngest; Omaha sandstones, Rose Hill shales, and
71 Sereno sandstones. desideg the ajsove formutions the Guaternary
aluminum was manped more roughly, »rincipally on & basis of slope
chunge ag¢ thnls almost invarianly determines its location.

Due to the fact that the Omaha sandetones contain a great
number of shale beds and the Rose HI1ll shules often contaln ouite
thick sandstone membders; 1t was often difficult to trace the ex-
act contact. I'he work ﬁas also comelicated by the fact that the
material and thickness of beds often changed along strike. Hence
we see that what is avparently Omana sandstone may grade into Rose
4111 shale, either along strike or upward in the section. Trnerefore,
the writer has nzdto generalize in many localities and hence, for-
mation boundaries must not alwuys be consicered ag having a definite
pogition.

OMalls SaNDSTONES

This ls the oldest formation exposed in the area, and also
has *“he largest aerial extent, It is exposed over abnout three-
fourth of the area, ite general situation being‘in tne gouthern part,
It makes up the largest one structural feuture, namely the syncline
which has a nortowest trend.

The thickness of this series is avnroximately 2200 feet
‘across ite largest exposure, numely the southwestern part of the
syncline. The beds are well indurated and along most of the cuts
stand with an almost vertical slope. They are of a dark brown color
wnen veatnered but Ffresh surfaces vary from oduff yellow to light |

brown. The tnicknese of the beds varies from « couple of inches to



ROSE

several feet., For the most vart they range from six inches to two
feet. The sand grains are of subangular shape and medium size. They
are mostly quartz, feldsvar, bilotite and some muscovite. In some
localities the beds are cuite cuartzose, the gralns being well

»
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rounded and small

1O

Internedded with the sandgetone strata are numerous shale
members. For the most part they are slight buff when fresh and muddy
brown when veathered. These peds are very argilliaceous and usually
have a thickness of an inchn to a counle of inches. |

another Important shale which ie Interbedded in this
series and wanlch composses a great deal of tae thickness ls the
siliceous shale. It occurs in strata from one Inch to two feet In
thickness, always with sharp bedding nlanes and is consistently hard.
It has a redich orown color when weathered, provably due to limonite,

but on a fresh surface ig a pale orown.

HILL SHALE

This series is composed mostly of +thinly oedded soft
shales alternated with sandstone strata and a few siliceous shale mem-
pers.

he major vnart, which as stated above is finely bedded, is
a very arglillaceous material. The narticles are very fine and for
the most part indistinguishabdle vith & hard line. iHowever, some of
ﬁne materlal avpvears to be fine, well rounded quartz particles. The
strats are almost all very soft but come of the members which are
gulte arenaCeous npave a nardness approscalng tnat of the sandstones.
Thegse tuninly vedded shales are ligut grey when fresu and buff yel-
low to ﬁuddy orown vihen weatnered. In.general, they occur in

strata with & thicknegs o0f less than an inch. The decding vlanes



are not very sharo. The texture of the shales indicates that
devosition took pluce in culte a deep basin in order to allow the
fine £ilt to be sepurated from the larger particles which naturally
settle in ‘he shallower wabters close to the edge of the basin.

The sandstone stratu wnich alternate with the shale mem-
bers are very similiar in texture to tuose of the Omaha sandstones.
However, they seldom occur in beds of such great tnickness. #or the
most vpart they are six inches or less out tuls is often exceeded.
These »eds &also seem to ve quite arkosic.and have & congsiderabdle
nardness. Their color and shave ls very simllliar to those of the
Omaha sandstone. 1In many places the tunickness of sandstone members
eXceeds that of the snales. In such casges 1t is difficult to dis-

+
G

tingulsn this formation from tne Omana sandstone series.
The occurrence of giliceous shales in Lhis formation is
egually or more frecuent than in the Omana sandstones. In many
places 1t coustitutes a greater vart than the argillaceous shales.
The origin of tne silica in these giliceous shales is often be-
lieved to nave been derived from diatones. Ilowever, geveral sam-
ples of diatomacedus avpearing earth were given to the writer's class;
mate, Xennetn Loman, wno submitted them 50 & mycroscopical examin-
ation and found no diatone remaing. Heunce, one i1s more apt to be-
lieve tnat the siliceous oJeds owe rthelr presonce to waters carrying
silica In colloidal susvension. This theory was pronosed ny I. ¥.
Davis. This same explanation would ve necessary in accounting for
the siliceous shales of the Omaha sandstones whlch are annarantly of
the same general texture and composition.

The main ewpocure of HKose 11111 shales is in the nortnern

part 0f the area. The greatest exposed tunickness is approximately

1200 feet. Its straigravhic nogitlon, avove the Omahs sandstones,



accounts for its smaller aerial extent as it has been eroded away
on the higher tovographic features. No evidence was gathered which
would suggest an unconformity between it and the under-lying Omaha

candstones.

EL SERENC SANDSTONE.

This formation has the least aerial extent of any in the
area. It is exposed In the very nortneast part of the area and also
in the soutneast, in the viclnity of Lincoln High School. The great-
est section exnosed indlcates an approximate thickness of 1000 fest.
Towever, very few altitudes were obdtained due to the scarcity of
exposures, hence the tnlckness is only a rough approximation.

This formation apparentlylie s conformanly on the mose
Hill shale series, but the writer experienced much doubt due to the
fact that few exposures were obtained at the contact and at all of
these the El Sereno sandstones were unstratified, INuch of the con-
tact in the northern part of the area had a fault relationship so
that the relationshin of this formation to the underlying Rose Hill
shales was cuite doubtful. However, the sandstones overlying *he
Rose HI1ll shales in the vicinity of Lincoln High School were strati-
fied, and conformable. Thls sandstone was very similiar to that of
the northern part of the area except that no conglomeratic series was
present. for these reasons ftue writer concluded that they were the
same formation and hence the serles to the north was conformanle on
the Rose Hill shales.

The vresence of conglomeratic material in the north while
it is absent in %he vicinity of Lincoln High School, indicates that
the deposltion wase from the north. Cross bedding also substantiates
this fact. Conglomeratic peosoles are also found at the base of the

saection next to the Rose Hill ghale.
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Presh exposures of the fomation are a light grey color.
The materialiis a well washed sandstone, very fine, decidedly quart-
zose with feldspar and some blotite.

The conglomeratic horizon has a matrix of sand 1like that
deseribed above. The boulders vary from mere pebbles to Dboulders
of eight and ten inches diameter. They are all either subangular
or well rounded. They consist mostly of granite, also sandstone,
shale vebdles, and lava pedbles which are probadly andesite.

In some places the weathnered neds have & red color which
ies very llkely due %o limonite formed as an alteration product in
the weathsering.

In general, the neds are all very soft and loose. Pleces
of the rocxkx can bde crumbped In ones nands.

The formation in the north vpart of the area is massive and
practically no bedding can bs found. as one goes south, well strati-
fied beds are encountered indicating that one is further from the
source of deposition. In the last mentioned part, one also encounters

a few arglllaceous shale membders whlch are only of small tunickness.

QUATERNARY ALUVIUM
This formation consists of soil in place over the various hills,
valley alluvium, and stream gravel along tne Logs angeles and

Arroyo Seco Rivers.
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13.

sPUCTULRE
General Condition

The structural relations of tals area are very com=-
nlicated. at a first glaznce of tae map, oune would say tuat thne

folding «nd fauling nes taken nluce at rundom without uny regularity

or continuety. Thls is indeed, very ftrue, bul Ly generallzing one
is able to divide fthe area into a few mein features, whicn contain many

minor detalls within themselves.

Much difficulty was encounbtered in mapoing the faults and
the writer was not pleased witn tune results odtained. However, the
evidence availaole was noted and the results ziven accordingly. one
of the malin difficulties wus that no key bedg were recogulzadle in
order to facilitate tae tracing of faulte, odbtauining tneir altitude,
and direction and amount of movement. .motuer Jifficulty was that
the en*tire area has Deen snattered so that in many cuses there has
Yeen relatively little movement but just fracture »lones walch hug
allowed some movement of ftae dlocks 10 relive deformatlonal stresses.
Hence faulte mizht 2e recoganlzed at one ovoint out not ne traceadle.
anotner coungideration is tonat all tne formation are gulte incompetent,
esneclally the nose Hlll chales.

Due to tue adove difficulties many of tas fuults were mapned
as cuestlionable wnd give some «id even 1f the attitude and movement
is not known.

The following main structual dlvisions are made:

That vnart of toe area souty 0F the arroyo 3eco constitutes
a block with & structure entirely diiferent from toat on tne north

side. Tt te undoubtedly sevarated o7 & fault sltiated sOme where in

the arroyo secd wasn and rowshly vnaralleling iIt. The structure of
¥ g

3

O

this dlock has la general, & north south strike with an east dip
3 J
which varieg Prom anout 30 on the west side to £0 on tae east.
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This block is cut by = fault of south east trend wnich accounts for
the cnange in strike of the Dpeds.
.nother main structural feature is that dlock north of th
AYTOY7O 5eco wnich containse a well defined srncline. It is bounded on
the soubhwest by thne arroyo seco «nd on the Northeast by a series of

faults of major or minor iuportance nuviag « nortawest trend. That is,

b

the fault or series of faults zoing from the secnond a. in nafael and

t

of angles. Tuis Dlock hus general strike of

[

between thne N and
8)
asut Nortn 50 west, us hug alio the axls of tue syncline und the

-

connecting faults which zre ou tre northeast side. The southwest
1imb of the syncline is croegs Ffaulted in two nlaces while the north-

cast 1imb is very irregular :nd cut o7 several faults. The syncline
o)
is asymetrical. Tge nortneast limd having a dio of about 20 while
a .
that of the southwest s ansroximabely 50 . It is aleo likely that

there has deen faulting in some ~luces «long the axls of the syncline

n

as there are abdbrunt changes in the strike of the oeds on one ;ide of

14

the syncline without any cnange on tne other. This syncline con-
tinues to the aluvium on the northwest murgin of tae area. This
block s composed of Omuha sandstone excent for o small amount of
Roge Till shale on “nhe M. W. end.

4notier structural olock is tuut one convrising the area
remzining to the east of tae woove descrised dlock «né southeast of

tne Pault running througa tne word "Hizhland lark". This locality is
composed of Omana sandstones ung the structure is falrly constant
excent west of the minor fault which cuts tue dslock in & general F - o

o
direction. DThe strike of tue peds ls rougaly 2~ W witn a 20 south
dip. o small antecline und syncline of east west strike crosses the
cactern block of fthis major ovlock.

The Trémainlng area covered chiefly oy Rose iHill shales has
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a general north dip. However, folding and faulting has inclined
some of the smaller blocks toward the south, a well defined synclline
and antecline are mapoed In this block. These shales are intensely
folded, in many places the beds are vertical and in other the folds
have been overtruned. NMost of the folding ts too inconstant to map
excent for the one antecline and syncline. Due to the intensity of
the folding the structures probably do not extend down to a great
depth but are gquite local surface empressions of the relieving of
various stresses which these incompetent beds would not stand.

4slong the questionable fault, walch follows the word ".ngles"
and then trends southeact, we notice many good examples of drag fold-
Ing. There has probably been but 1little vertical movement along this
fault obut it has served us an adjusting place for the many stresces
due to the folding. «long tiis line the shales are folded and con-
torted into almost all imaginable structures. atlitudes mean very
1ittle In these shales but the strike is rougnly N 400 W and the dlp
450 N. The area N. of this fault contains the above ment ioned syn-
cline vwhich has a strike of N 75o =.

Thne block containing the El Sereno sanstones has Dbeen

separated from the others by faullag and the bdeds have a strike of
avout N 450 and a dip of a avoproximately 450 S. However, the

evidence for these faults was very scanty so that direction of

movement or attitude of fault vlune could not be determined.
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AGE OF RORMATION

Znglish in his report of the "Puente Hlllse Region", U.S. G. S. 3ul.
768, assigns the Puente formation to middle and uover miocene. His
basis is chiefly on stratigranhic relations and lithologic correlation.

The litnhologic similarity with +the Puente Hille, and the
Sequence of tae formations'of tuuls area bota tend to lead tne writer
to believe that the group snould ve clussed as Puente, which stands
as uover-midéle or lower-upner miocene.

dalph arnold included all the formations of this area in
the Puente miocene. Lewls Gazin in his report on the alhambra Luad-
rangle grouved everytaling aocove the E1 Sereno sandstones as upner
Puente and that bslow as lower Puente. If this is correct, then the
age of all tnree of the formations which were manved is lower Puente,
Hence, bthere age is probaly upper-middle miocence.

4 fbssiliferous locality was found in the 21 Sereno sand-
gstone of the north part of the area. It was located along the street
cut one dlock west of uvenue Fifty, uowever, all Lne material tauat

was found, was of a nature unfit for uss.
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G20LOGICAL HISTORY.

Lol

Ihe Puente sea which covered thls area dur ing HMiocene
time must have been of consideradle devtn. The reason for inferring
this is the vast occurrence of siale veds. One cannot easily
conceive such well stratified members of fine sediments being
deposited close to suore in shell water. Hovever, the variation
of the "eds from snale to sundstone and again to shale indicate
thut the depth of tne dasin was rising «nd ftalling or else land
conditions were varylng =0 as to cause « change in the materials
carried by the errosive streams. In general, the sandstone deposi-
tion must have occureed in a fairly shallow devoth for it is imnossible
for streams to carry coarse material far into tue ocean.

after the deposition of tie Rose 1111 shales there was some
uplift and erocion previous to tne devosition of the X1 Sereno sand-
stones. The reason for tnis i¢ the nresence of shale Deableé in the
base of the section of Z1 Sereno sendstones. This period of ublift.
was probably < short one as tne I1 Sereno sSandstones apnear to be
confprmanle on the fose Hill shales. In general, tinere was probably
a small regression of the sea witn erroded shale be§>1es being de-
nogited with the I1 Sereno sandstones conformasly on the Rose d1i1l
snales.

Tne presence of conglomerate in the £1 Sereno sandstones
in thenorth part of tae ures while it is adsent in those exposed in
fhe southern part indicates tnat the source of depositlon was from
the north. This otcurrence of conglomerate also Indicates that
after the regression mentioned above, there was an advancement of
the sea as far or further north than 7ork 3oulevard, in order %o
permit conglomeratic déposits on the Rose Hill Shales.

~after the El Sereno sandstone depositon thnere was



obviously uplift of this whole area and no further submergence ag

no later Puente or Fernando formations are found. It is possihbé

that such have all been erroded away but this is guite imvossible.
The exact age of the folding and faulting cannot be de-

ciphered from the local data. 11 one could say, is that 1t was

after the El Sereno sandstone denosition. From other adjacent areas,

gvidénce shows that such deformation was post Fernando. This is

very likely applicadle to tals area when one considers that the

late Pliocene and Flustocene periods are characterized by exten-

sive mountain making all along the California coast,.



PHY 3STOGRAPHY

In general that part of the area covered by Omaha sand-
stones has a higher rellef and sharper topography than that capped
by Rose HL1ll shales. This is mostly due to the greater resistance
of the sandstone to erosion. However, tals does alwaye hold true as
the attltude of the blds is also an influential element.

One of the few places wnere topograpny indicates the under-
ground structure of +the beds is along the syncline northwest of the
arroyo Seco. Here the ridges are practically strike ridges while
the axls of the gyncline follows tue canyon.

The axis of the syncline in the north part of the area
follows a ridge. Hence, we see that it is easily possible to have
a synclinal ridge as well as an anticlinal one.

In general the canyons, tend to follow the faults where-
ever the natural drainage is close to the weakened zone caused by
the movement. However, this does not hold in this area except t¢
a small extent. Saddles are also formed accaslonlly where faults
crosscridges.

The arroyo Sdco is most likely an antecedent stream which
has maintained its course throughout the uplift and folding. However,
the present topography and structure has influenced its course as

has also the fault which is believed %0 be under the present stream

courese.

el.
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