GEOLOGY OF a PORTION OF THE SUNLabiD QUalRaNGLA

Los angeles County, California
In partial fulfillment of the reauirements

for the degree of Bachelor of Science

California Institute of Technology

Pasadena, California

June, 1940

Keith B. anderson



INTRODUCTION

The area studied consists of a portion of the Sunland
quadrangle in Southern California. The area is about seven-
teen miles northwest of Pasadena, California, and is besﬁ
reached by autowmobile from Pasadera by driving westward on
Foothil! Boulevard.

The area is slightly over one mile sguare in size,
and is bounded on the west by Bartholomaus Canyon, and on the
east by Little Tujunga Canyon. The district is cultivated
in orange and lemon groves 1in the southern section, and the
entire area, especiaily Kagel Canyon, is well populated.

Field work was done with pace and 3runton compass on
a photographic enlargement of & U.S5.G.S. tonographic map of
the Sunland quadr&pgle. The avping and revort were done in
partial fulfillme-t of the recuirerne ts for the degree of
Bachelor of 3cience at the California Institute of Technology.

about twenty days were spent in the field in mapping znd

gathering of data. “Jork was <one fro.1 January to June, 1940.
SULILIaRY

The area contains a thick series of Tertiary and RJuater-
nary sediments, both marine and non-marine in origin, which,
though locally folded, dip regionalls northward towards the
san Gabriels., The folds are simple s nclines and anticlines
which, in some cases, plunge rather steeply to the west,
Faulting is insignificant in its corntributior to the structure

of the area.. Possible overfolding has thickened the section



of Lllocene shales and sandstones exposed east of Hagel Canyon.
The rocks involved are iliocene san:istones, shules and
conglomerates, and Pliocene and FPleistocene sunustones and

pebbly conglomerates.,
PHY3ICAL CONDITIONS

Relief in the urea is moderute, with elevations from
1200 to 1500 fcet above mean sea level. rainage in the area
is southward by intermittent streams running in Bartholomaus,
Kagel, and Little Tujunga Cunyons. 3S:mll east-west canyons
feed these major channels.,

Vegetation in the region is confined to chapurral grthhs
which become very dense in the eastern portion of the area.
Trees predominate in the more fertile valley floors., Ixposures
are generally good on the steep slopes and nigh ridges, but
are entirely lacking in the alluviated valley bottous,

Larze terrace deposits at high elevations cover exposures.
Road cuts throughout the e-tire area are u good source of geo-

logic data.

GEOLOGIC CCHDITIONS

Stratigraphy

The region in the vicinity of the area studied contains
several thousand feet of tilted and folded sedime ts which have
been faulted asainst the granodiorite mass of the 3an Gabriel
mountains. In the area mupped. the thickness of the sediuments
is from four to five thousand feet.

The ilodelo is the oldest formation fou.d, and consists of

interbedded shales and sandstones with two strata of conglomerate.



The Ilodelo is about middle Miocene in age, determined by fossils
found in nearby localities in formations that can be traced
and correlated with the Xagel Canyon area. The Liodelo is at
least 1500 feet thick, and the base is not exposed in the area
mapped. The thickness wus measured by the width of outcrop cn
the map, considering the dip of the sediments in the calculation.
he Pico overlies the ilodelo unco formably and is made of
sandstones with some shaly sands. There is a marked angular
discordance between Pico and iiodelo east of Little Tujunca C.nyon,
accordi g to Oakeshottl, but shows little, if any, discordance
in the area mepped,

The Pico was imapped as two units; 1) a darker, more shaly
member, and 2) s lighter, more sandy member. The Pico is
lower Pliocene in age, and has been trac:d to the type locality
in Pico Canyon, California, where fossils have estublished -he
age. Inrthe fagel Canyon area, the Pico is about 1250 feet
thick, as determined by the dip of the strata and their width
of outcrop on the map.

The Jaugus, which is probably lower Pleistocene according
to Oakeshottg, overlies the Pico unconformably with an angular
discorduance in the vicinit,; of Xagel Canyon. In other vlaces
the unco- formity is very difficuls to distinguish. The Saugus
is the oliest non-mariné'formatiog in the area. Only about 3500
feet of the Saugus lies within the urea mapped.

Pleistocere and lecent terrace and aliuvial deposits
overly the Tertiary. Ifhey vary fro: 2 fow feet to alm st 100

feat in thickness.

Oakeshott, G.B., Geology of ‘estern San Gabriel .its.: Calif.
Jour. lines and Geology, vol. 33, pp. 235.

®Tdem, pp. 219



Petrography

In the llodelo, the sandstones ure light colored, cuartzitic,
and medium grained in size. Soft stales ure interbedded —ith the
sands. Hard siliceous shales, showing —-ood cleavage wnd jointing,
also occur. The soft, punky snales appear to be oldest, followed
by the lignt colored sands, and then the siliceous shales. The
conglonerates «re hard, dark brown to red:ish color, und made
of well rounded rocks from 1 to 10 inches i~ diameter.

The Pico was ..apped as two units. The older is a dark
brown sandstone, with some shal: putches, and some st -eaks of
light conglomerutes. The younger unit is a light colored, nearly
white sandstone. The sundstones are cusartzitic, moderately con-
solidated, and of a medium grai size. The younger unit overlies
the older, darker rocks co~formably, and outcrops to the north
of the darker facies.

The Saugus is non-rarine, wlmost white in color, and chur-
acterized by poorly consoliduted nebble conglomerates. 'he
rocks are usuazlly less than one inch in diumeter and are often
quartzite or vein cuartz. sSortiag is fairly sood anu the rocks
show rathcr good bed ing. Ehese pebbles show ver - sood rounding
es-ecially at the base of the Tormation, -nd they iay reoresent
a beach doposit.

3ed ing in the terr@ce deposits is newrly horizorntal, uand
are made of coarse gravels and conglonmcerates.  Jhe boulders are
mnore argulur and the co zlomerutes contain a greuter variety of
rock types tran the 3augus. Such rock types that are found
include granite, diorite, amphibolite (hornblende?), ouartzite,
anorthosite, srenite, and others. Tiie deposits are soft and

poorly sorted.



The alluvium woich fills the va.leys is mainly uncon-
solidated fine s.nds and gravels. In some cascs, vegetation

and humus <deposits have contributed to a thick mantle of soil.
GBOLOGIC 3TRUCTURw

Folding is the domina~t structure in the area, ulfecting
both the liodelo and rPico. folding to the west, near Karel Can-
son, is open in type. <Ifarther east, near Little iujunga Cunyon,
overturned folds are found.

One syncline-anvicline in the liodelo, crossing Kagel Canyon
about 2000 feet north of Tujunsa Valley, plunges rather steeply
westward. It is Dbes? feoognized on the accompanyinz seologic
map of tl ¢ .rea by roting the S~-shaped outcrop of the older Liodelo
conglowmerate bed. In this fold, the more comretent conglonerute
stratur: has controlled the folding.

another broad fold ocours in the Pico sandstones at Ragel
Canyon, just to the north of the folds :.entio.ed above. The
attitude of stratu along thiis syncline-anticline does not in-
dicate nlunging of ti.e folds.

Folding in the easter . pnart of the area, at Little Tuiunga
Canyon, is of the overturned t /pe. 4 sy:ncline-anticline struct-
ure has been overturred to t ¢ so.th to zi e nearly uniform north-
ward dips to all . excos res of the ..cdelo i.. that part of the
area.

This overturning of fol.us explains the discrevnancy between
th cknesses of the oldest Ilodelo shuales in the eastern and in
the western nortions of the area, 3ince no faults were found
cutting throuzh this section, the overturned folding was pos-
tulated as the explanution for Shis apparest trickening to the

e st.



Unconformities ocrur in the area bet .een the lodelo and
Pico formations, and again between the Pico und the Saugus.
« sharp break ia the litholotic churacteristics of the i.odelo-
Pico boundary aarks the former urconroraity. The latter un-
conformity is recognized brs a slight angular discordsiice in
places. The terrace denonsits and alluvium overly all other
formations with a hish angle of disc: rdance.

raulting is of secrndary icportance in the structure of the
area. “ne fault cuts the north limb of the ~lunsing anticline
in the iodelo at Kagel Canyon, offsetting the older bed of
conglomerate ana the shales cverlying it. The displacement is
probably mainly dip siit, with un offset of a few hunired feet
at most. The fault is not traceable for uny great distance,
A small fold is found alonz the road in Kagel Canyon in the
[fiodelo shales between the two strata of conglomsrate, probably
produced by slipning on this adjacent fault.

fne or two very small slins, with ot over one foct total

offset, were seen in the lLiodelo sandsteone and shale between

et

{agel Cunyon and Little Tujunga Canyon, and azain in the

dark Pico sandstones near oexter Park.
GEOLOGIC HISTORY

The history of the area begins with the submersence
below sea level and deposition of the Liodelo shales, sandstones,
and co-glomerates. Follcwil o this deposition came emergence, with
erosion but little tilting, and then re-submergence below sea

level and the deposition of the marine Pico sediments.



The area then emcrged again gnd the following erosion was
accomvanied by: 1) folding in the liodelo and Pico, and 2) minor
faulting throughout the area. After the area had been eroded
to a smooth level, the terrestrial deposits of the Saugus were
deposited at only slizght angular discordance.

liaterials for the sedlents in the area were probably de-
rived from an elevated land mass to the north, at the present
site of the San Gabriels.

In post-Saugus time there has been strong tilting, at which
time the’large faults along the front of the San Gabriels came
into existece. Following this tilting, the terrace and alluvial
deposits were laid down with erosion and deposition continuing
to the present time. The terrace materials are everywhere post-

faulting and post-folding.

~=0~=00==0=~-
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