THE GEOLOGY OF THE NORTHWESTERN PORTION OF THE
ALHAMBRA QUADRANGLE

SENIOR THESIS
by

C. Lewis Gazin

Department of Geology
California Institute of Technology
Pasadena, Csalifornia

1927



TABLE OF CONTENTS

Introduction
Location of Area 1
Method of Field Work 1
Character of Exposures 1
Geography
Topography 4
Drainage ]
Culture 5
Stratigraphy
General Character 6
Omaha Sandstones 6
Rose Hill Shales 7
El Serenco Sandstones 7
Ascot Shales 10
Sierra Vista Diatomaceous Shales 11
Harmon Shales 12
Structure
Major Structural Festures 13
Accessory Structursl Features 18
Attitude and Disposition of
the Separste Formations 21
Evidence for Age wﬂ)fww“w@ﬁwww 7 24
Geologic History and Physiography
Post Puente Deformation end Uplift 25
Fernando Peneplafnation 25
Post Fernando Deformation and Uplift 25
Pleistocene or Recent Movement
snd Consequences 26
Economic Resources
Brick Clay 27
Fertilizer Base 27
LIST OF PHOTOGRAPHS
Locsality No. 1 3
Lecality No. 2 9
Locality No. 3 14~16-17
Locality No. 4 19-20
Locality No. § 23
Locality No. 6 23
Locality No. 7 28
- Locality No. 8 28

~X.



Introduction

The region considered lies between the principal
sections of lLos Angeles and Alhambra, ﬁore gtricetly it is
bounded on the north by the 34°06' parallel, or sbout the
gouthern limit of South Pasadena, on the west by the 118°12’
meridian, on the south spproximately by an extension of
Garvey Avenue, snd on the east by Fremont Avenue. The aree
included is about nine square miles. The map used is the
Alhambre Quadrangle recently published by the U.S.G.S. The r;
scale of the mep is 2000 feet to the inch and the contour
interval is 5 feet up to the 500 foot level and sbove this
the interval is 25 feet. The map is quite satisfactory ex-~
copt that the variation in contour interval gives the hill-
tops an unnatural aspect.

The problem was attacked by making & genersl study
of the region with an eye toward becoming familiar with the
different materials that were to be encountered, always record-
ing dip, strike, locality, remerks snd materials that were
studied. The areal map was next constructed by using the
principal sandstone as a key bed and correlating the structure
of the formations above and below to the structure indicsated
by this sandatone. fThe boundaries of the Quarternary aluvium
were located principally on the basis of change of slope.

The egiséurés of underground structure in the &ares

are all good and consist principally of road cuts and other

artificial excavations. However, in many places natural
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outcrops as a result of erosion were of considersble value.
Aléa;x;nother somewhat unique circumstance facilitated the
problem. Along the northern boundery of the southern branch
of the Rl Sereno sandstones Jjust sbove Ascot Park and ex-
tending to Alhambra Boulevard, the marked contrast in weeds
and grasses on either side of the contact between shale on
the north snd sandstone on the south made it possible to
trace the contact with grest ease, the accuracy of the pro-
cedure being born out here and there by good exposures. The
grass in the shele consisted principslly of wild barley, etc.
In the sandstone in addition to wild barley there was &
fairly dense growth of wild mustard. The nearer to the
contact the more dense was this growth; also, scattered here
and there were cactus plants. No cactus was observed in the
shale. Further investigation showed that the sands near the
contact were more moist than the shale on the other side, It
was also noted that the character of the surface soil was
highly indicetive of underground material; for example, the
shale surface after a rain and then a couple of hot days
became hard, compact, and crecked, but the sand surface did
not orsck and remained loose. The capillary asction between
the sands and ground water, and the compactness of the clay
shales account for the contraest in vegetaetion. It was only
in the hills that this feature was observed because of the

thinness and "in situ" charsacter of the soil.



Localily #/ B

The photograph shows the character of the
vegetation near the contact between sandstone and shale.
The contact lies between the dark growth in the center
end the light grass to the left. It may be noticed that
the dark patch swings to the right in the foreground,
which is in keeping with the trace of the contaset. The
same occurrence is indistinctly visible on the hill in

the background.



Geography
The topography of this general region is early

0ld age in the cyele of erosion. ‘he hills are 8ll well
rounded and the valleys widened, the principsal slope being
to the south. 7The highest point is the hill in the north-
west corner of the area which has &an elevation of 882 feet.
The lowest point is in the southern extremity of the area
in 8 creek bed where the Pacific Electric runs esst and
west. ‘The elevation is about 340 feet. The average ele-

vation of the area is about 500 feet. The hills show a

N.N.E. trend and the valleys the same, but the streams N

themselves show & tendency to leave the main stream chan- M“&%wf’f

nel and flow down the next nearest channel to the east.

Yhis is well illustrated by the stream starting at the AT

word South in South Pasadens at the top of the map. It

flows southward to Huntington Drive and then passes into

the next principal channel esstward snd flows south toward
the Southern Pacific tracks, and then instead of going down
the valley through which Alhambre Road and the Southern
Pagific tracks go - which, by the way, has & saddle sabout

one third of the way down - it is again deflected down the
next nearest channel to the east. This same phenomens is
observed somewhat southeast of the area in the case of Coyote
Pags. Here also, the normsl chamnel, Coyote Pass, is robbed
of its stream by & channel to the east. The pess has & sad-
dle and all the water above this point dreins north and around

the hill to this other narrower and deeper chsnnel,



A1) of the velleys have small stream beds, the
majority of which are dry except immedistely sfter rains.
The two streams described sbove and the Alhsmbra Wesh
Just northeest of Alhambra cerry a small stream of water
duiing the rainy sesasson but are entirely dry in the sum-
mer months. The natural direction of the drainage in
the area is to the Los Angeles River, but many of the
smaller ones are caught behind artificisl dams end evap-
orate or seep into the ground. Alhembre Wash drsains south-
east towsrd the Rio Hondo.

There are no natursl lskes in the area but num-
erous reservoirs. 7The principel one is owned by the Los
Angeles Water Department and receives its water by means
of & pumping system from the Elysien Park reservoir. It
is located on Omahs Heights and lies in the small ravine
sbout half way between El Serenc Avenue and Mission Road.

The principsal portion of the ares is covered
with a network of roads. The principal highways are Mission
Road which eventually becomes Huntington Drive, Alheambrsa
Avenue which is changed to Pomone Boulevard in the eastern
pert of the gquadrangle, and Fremont Avenue which runs north
and south and bounds the esst side of the area. The ares
is traversgﬁ by the Southern Pacific Rasilroad and two branches
of the Pascific Electric.

Very little seems to be done in the way of cul-
tivation in the region; trees are scarce, lawns are very

poor, and weeds run wild, although the area is fairly well

gettled. This is probably due to the charscter of the soil,
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too much clay in the most part, and also to poverty T

which is evident in several sections of the ares.

Stratigraphy

Dokt

The totsal thickneégiéxposed in the ares has
been divided into six different sections based on general Ce
composition and textural differences, and named according
to prominent features in or near the areas characterized
by the particular formations. The purpose of the sub-
division was to facilitate description and to aid in
solving and exposing the structural relations.

Omehs Sandstones These sands are exposed &8 &

result of the ercsion of the principsl anticlines and make
up the central section of Rose Hill and Omsha Heights. The
sands are dull yellow to brown in color, and although not
hard are of sufficient consistency to meintain vertical
walls in road cuts. The sandgjgge subangulariiﬁ‘gha;aqtar
andigade of quartz, feldspar, kaolin, muscovite, biotite,
magﬁetite,netc. grains. The size of the particles varyAig-
considerably up to & rether coarse sand. These layers,
showing no bedding within themselves, are 6 inches or so

up to about 10 feet in thickness, and are separated by &
few inches or so - and sometimes considersble more -~ of very
sandy shaléa, which are generslly brownish to dull white

in ecolor. L Lt
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Rose Hill Shales The shales that constitute the
largest portion of Rose Hill and extend sastward with the
bounding E1 Serenc sandstones are quite gimilar to the up-
per portions and lowermost portion of the Ascot shales.
Théy are wuniformly sandy in chsracter and make up the
highest points in the group of hills which coincide with
the prineipal anticline. The thickmess of this group is
sbout 800 feet.

El Sereno §andstones This formation outcrops from

Heppy Valley southeast in the genersal direction of the Kid-
wick Country Club, but not extending quite to it, amnd then
west toward Lincoln High School which is Just on the west
edge of the map. This sandstone resembles in genersl the
Omahs sandstones but is more varied in charscter, more ex-
tensive in exposure, and h&s been studied more carefully.
The western end of the morthern side the principsl snticline
between Baird Park and Happy Valley is quite shaly in char-
ecter and becomes more so toward Happy Valley. On the other
hend, this same formation carries & remarkable conglomerste
of Alhambra Boulevard. e %&im;cwy?? )
The southern side of the priﬁcipal ahticline is
more gene;gl and does not carry over these notable variations.
In most caées the sandstone itself does not show evidéﬁce‘of ‘
;;%;ddiég?laminations. The beds are from a few inches to 10 or

more feet in thickness and are separated by several inches of

L oirdrn e b L‘"
i f
which is exposed on the hill side sbout 2500 feet northwest ., . .o,
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sandy shales. These shales show various shades of red,

e

brown, and yellow, A1n general a ferruginous character. The

sandstone grains are somewhat subanguler in chsaracter, but . .«

s
;1n thavragion of‘conglomerate ére quite angular., At this

point the material might be called arkosic sandstone, but

not a true arkoss. The sandstone is composed chiefly of
quartz, feldspar, keaolin, muscovite biotite, magnetite,

and s small percentage of g%;; ferro-magnesian minerals. The
total thiekness of the formation is(about)B00 - 600 feet.

In the conglomerate 1ocalit?/'the formation is
quite different, the individual rockes varying in size from
fine angulsar sand to large boulders one to two or more feet
in diameter. The finer grains consist of quartz and feld-
spar, also mnscovite biotite eto., the whole having the
characteristic yellowish brown color due to the iron content.
The larger rocks are fragments of granites and other primsry
salic rocks, gebbros, gneisses, various schists, quartzites,
clay boulders, concretions of sandy shale, and shale inclu-
sions. This conglomerate is located well in the upper part
of the sandstone and at this place is about 70 feet thick and
shows in the excellent outcrops local indications of lenti-
culerity in small aggregates which is & cnaracteristic of the
whole occurrence. This mass probably represents a deposit

formed near & river mouth at a time when this formation wes

close to the strand.



The photograph is taken nesr the middle portion
of the section of conglomerate., The idea of size may be

gained by comparison with the wild barley plants.
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Asgot Shsles The Ascot sheles have the largest

areal extent of any one formation. They are(bqqnded oﬁ; P
Lo s A e

top by the diatomaceous shales and»6h fﬁ¢’bg%fom by the
El Sereno sandstones. In dry wesather these shales have a
yollow brown color inclining sometimes to white and some-
times to reddish, but in wet weather they take on various
blues, greehs, tans, and gray due to the hydrolysis of the
iron compounds and the pressddfd of a certain amount of
carbonaceous matter. The lowest portion of the shales -
next to the sandstone - 18 guite sandy and shows evidence
of ripple marks, but it rapidly changes to & c¢clay shale
which is quite pure in some places and notsbly lacking in
bedding lines; that is, it is rather thick bedded. As one
goes up in the section the shales become more sandy, at
least, compared with the lower part. The whole of the sec~-
tion seems to contain s fair amount of lime which often
when dry gives the outcrops & white color, notwithstanding
the iron content, which is evident on close inspection,

In the vieinity of El Sereno just north of the
sandstone there is a large outcrop of thick bedded marl,
unconsolidated and having & conchoidal fraeture. The out~

erop is a dusty yellow color and hes & high clay and lime |

PO N )

© N,

content. g 5
Another striking feature of the Ascot shales is

the presence of a 150 - 200 foot formation of quite coarse

end loose gravel or conglomerate in shale which outcrops on

the hill to the southwest of the intersection of rFremont
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Avenue and Alhasmbras Road. The grains vary in size up to
about an inch in diameter and are bedded in & shaly matrix
for the most part, except the portions that oceur in sandy
matrix and as a lena+ in the shale. The whole occurrence
musf be lenticular because nowhere else along the general
strike does this gravel reappear.

Sierra Vista Shales This distomaceous formation

is visible in an excellent outerop on 8 hill just south of
Sierra Viste and séhefifes westward as indicated by & number

of good outerops. The lower part of these shales 5%% well

stratified and are white, light in weight and rether pulpy —

in texture. This perticular horigon contains an sbundance
of fossil fish and a few leaf impressions. The shales
weather to a fine white powder. At various intervals thers
are layers of very hard calcareous siliceous shales, pale
brown in color and from a few inches to about a foot and a
half in thickness. In the lower part of the section thess
hard beds are separated by quite large intervals. The
fracture of this well indurated rock is somewhat conchoidal
and it does not have a definite cleavage plane. A cross
fracture shows gquite clearly the fine bedding lines and &lso
shows a slight bituminous as well as & ferruginous chsaracter.
In the upper part of this section the materisl is character-
ized by a lack of stratification, except for occasionsal hard
beds which become quite numerous near the top. This upper
part of the section seems to be rich in lime and phosphates.

The total thickness of the shales is in the neighborhood of

///////
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700 to 1000 feet.
A microscopic examination of & fragment of the

well bedded portion of the shales showed the character of
the diasatoms. The diatoms as observed under a magnification
ofleBO were broken up and no whole cell group could be
seen. In appearances they looked like little networks of

hexagons with & rather broken boundary.

The species was not ldentified but they compare
favorsbly with Ralph Arnold's microphotograph of the gemus , ...

LA vﬁj . lv
coscinodiscus from the Monterey Shales. ke
e {wﬂ“ - y

V4 s
Harmon Shales This grouwp is the furthest north imn

the area considered. It is characterized by the abundance

£

of well indurated highly silicous sheles, interbedded with °~
A vl
soft sandy clay shales. The base of the section variesAalong

——

the left end of this basal portion near the top of the map
and extending out from the hill and into the valley sbove
Kewton Park is a very pronounced ridge of very coarse sand-
stone which contains a little conglomerate. The coarser
grains show sorting consistent with the bedding plane. The
expression of this bed apparently continues over the next two

ridges to the east, but the outerops on these hills show
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instead of the coarse sand a group of highly indurated beds
of siliceous shales. On the hill second removed from the
sand the softer mar% just betwesn the contact and hard shales
contains a rather subangular grained breccia. The principel

portion of the general formation consists of yellow to aie?

brownish sandy shales and hard siliceous calcareous shales.
Al A ? '
Further up the hard beds are quite pure diatomaceous shale.

Hrar ke ?

Structure

The principsl structursal feature of the area is the
lasrge sastward plunging asymmetric anticline. The clue to
this structure was not at once evident, but after numerous
facts have come to light it seems that the eonclﬁsion is
irrefutable. In the first place the continuity of the prin-
cipal sandstone horizon as shown in sareal extent was determined
with considerable ease, except in the vicinity of Happy Valley
where the exact location of the bed is somewhat conjectﬁral,
this being due to the scarcity of good outerops in this
section and also to the apparent tendency for the sandstone
to assume & shaly charscter here. The noteble difference in
strike on the opposite sides of anticlinal axis which were
consistent over large areas is & factor which supports the
conclusion but which at first geve the impression of a fault
relation uﬁtil an actual section through the plane of the

entiecline was found.
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A section through the plane of the principal
anticline in which the character of the fold can be seen.

(See text for further deseription).
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The dip and strike of the Ascot shales near the
intersection of Alhambra snd Fremont Avenues, as indicated
by the cosarse gravel bed on the hill, shows a disposition
of the beds consistent with the rounding off of this portion
of the nose of the anticline. Also, the strike of the sand-
stone itself is consistent with the rounding at the eastern
end of its areal extent. The Omsha sandstones show in & cut
made by the Los Angeles Water Department for their reservoir
the change from horth dip at the north end of the cut to south
at the south end pessing through an east dip.

The character of the fold at the axial plane veries
considerably with different atrata., In the shales the fold
is very sharp and abrupt, ss shown in the first photograph
of locality No. 3, which was taken on the axis about two
blocks northwest of Alhambra Avenus. The shale on the south
of this point is overturned, but rather even and uniform in
sppearence for a considersble thickness.

North of the anticline the shales sre crushed and
crumpled without apprecisble folding. The atrataégg‘very -
roughly level for sbout & thousand feet beyond whichfféf' T
changé@ to a uniform north dip before the sandstones on the
north are reasched. Any dip and strike taken in the crumpled
zone is easentially useless,

In contrast with the asbrupt and sharp foldsin shale
the sandstone shows & well rounded fold with no abrupt change
in the dip. This is shown in the Omaha sandstones in the vie-

inity of the Los Angeles Reservoir cut and accounts for the

broad extent of the sandstones on the map at this particular 8rea.
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The photogreph shows the attitude of the beds
south of the antiecline. This overturned relation is
maintained well down through the El Sereno sandstones to
the south of the locality shown, and then as in other

localities sonth of the sandstones, the dip passes through

¢ !
“ 5}’@,&7& L. Tera : ?

-

verticel to south and from there down the beds are.top up.
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Localify #3

The photograph shows somewhat indistinctly
the indefinite aspect of the zone to the north of the

axial plane.
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The situation is different on Rose Hill. Here

the sandstones,which form the core of the fold as expressed

f
4 /«( -

on the surface, are much moré steep and remsin so close up to

the point of the contactuﬁﬁaéiéin no case: has been observed.

This is true on both sides, the sides being identified by

the genersl difference in dip end strike. In csse these

thick beds of sandstones are abruptly folded, a&s they evi-

dently are, there must be & considerable erushing and fractur-

ing aslong the axial plane, and possibly some thrust faulting.
The greatsr extent of the Rose Hill shales in the

northern portion is due to & mo??m?ivel attitude in many Z;&i

places and minor folding, the detail of which is too obscure, 4w’

’& C?frm/i;tg. -

The southern portion dips uniformly steepﬁ¢o the south. d

On the southern end of Rose Hill the El Sereno
sandstones expose &an accessory fold on the flank of the large
enticline. The syncline is located sbout where North Brosdway
cuts through the hill, and the anticline forms the crest of
the small hill to the south of Broadway. The plunge of this
anticline is about 30° in an essterly direction, eand gives
rise to the narrow strip of sandstone ektending south from the
main ssndstone slong the Pacific Electrie cut on the east side
of the valley. This small exposure shows that the folding hes
become considerably modified, and still fégiher to the east
there is>apparent1y no trace of it. The fﬁither appearance of
the sand on the hill east of Lincoln Park is due to two more
small folds which have caused the upper portion of the sand-

stone to be exposed again. The first fold is small and has

been obscured by the &luvium north of the hill.
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A gection through the anticline ss exposed in
the Mission Road cut south of Broadway. The core here
shown is principsally thefﬁnderlying Rose Hill shales which

Lpus, A

are exposed across heAhill es & result of the erosion of

the overlying sandstones.



20

Locality

This photograph is 2 continuation to the left
of the one on the preceding page and showsvthe attitude
of the overlying sandstone. This particular portion of
the ssndstone is well stratified. A photograph still
further south would show the rapid tendency of the beds
to become more horizontal ,indicsting & syncline to the

south which msy be correlated on the east side of the valley.
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The second fold has formed the two knobs of the principal
hill and hes a plunge of about 30° in an easterly direction.
None of these folds eppear sagain to the east within the |
bounds of the sares.

| Thé altitude and structural chsaracters of the
three liwer formations, Omsha sandstones, Rose Hill shales,
snd El Sereno sandstones have slresdy been discussed. It
might be further mentioned, as has been assumed above, these
three formations lie in a conformebls sequence. Above the
El Sereno sandstones and conformable on them lie the Ascot
shales. The areal extent of this formation is due partly
.Efo its thickness and partly to the minor crumpling and fold-
ing that has tsken place. The incompetent shales are soft,
easily eroded, and easily folded, and consequently the fold-
ing and crumpling &s & result of deformational forces is
complex and uncomprehensible for detailed anslysis. The
diastomaceous shales lie stratigraphicslly sbove and conform-

able on the Ascot shales. The dip is quite varisble, dut

Ak A “ A
£

50 - 60 N iériﬁout average although in some places, as south e

of Sierra Vista, the crumpling is quitQ~E§§ and the dip is
practically worthless.

Between the diatomaceous and Harmon shales the
nature of the contact is not so definite. The upper portion

of the distomaceous sheles, as stated in their description,

1s relatively thick bedded, however, the dip and strike taken

as near the contact as possible in the shale agrees in gen-

eral with thatvon the other side. The lower portion of the

R
fimE TR
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Harmon shales is rather crumpled and contains many well
consolidated beds, butAalso includes between the beds mmuch
of the same materisl contained in the Sierra Vista shales,

ufﬁowever, near the contect the Sierrs Vista shales do not L
vcontain any hard beds.

The photograph of locality No. § shows what ap~-
pears to be a fault but closer examinstion reveals no psr-
ticular evidence to support it but the two thin somewhat
parallel lines left of the center of the picture. The portion
on the left of the picture does not indicate the true bedding
which is the same as on the right. The marl like charscter
of the materiel between the two lines is the same as that
immedjiately on either side. The lines themselves are tightly
closed clay lined fissures. The probasbility here is that s
minor displacement has oceurred.

About 2000 feet east of here the contact takes on a
different character, es shown in the photograph of locality

et ?
No. 6. The formationm to the north here is based with & breccis )

and is in contasct on the south with the charecteristic shaly
merl. The marl is here shown in the right snd fore part of
the picture, apparently reclining against the brececia. The
reharacter of the breccia itself does not necessarily imply
movement, and no slickensiding hes been found. This par-
ticular locality is the only place where the breccia zone

is observed.
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LocaliTy

(Refer to page 22 of the text for the
degscription of the above photographs.)
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The basel portion of the Harmon shales above the
contect zone are twisted, distorted and badly folded, dut A@
further up they become more_regular with an aversge N dip PR AE

T
of about 40° depending npogﬁparticular locality. o

Evidence for Age

SeTondhy The principal portion and probsbly all of the

sequence is Puente Miocene in age. This is based partly
on W. A. English's description of the stratigraphy of the
Puente Hills region and partly on correlation with the
formation deseribed as Puente by Ralph Arnold in his
bulletin on the Los Angeles 0il Distriet. Mr. Arnold's
work covers as far east as Rose Hill and areas immediately
north and south, but his map is on & scale of one mile to
the inch and no detail is shown more than an indication of
the general areal extent of the Upper and Lower Puente; also
his descriptions are somewhat restricted to the principal
0il districts of Los Angeles. Based on this correlation
everything stratigraphically above the El Sereno ssndstones
is Upper Puente and everything below is Lower Puente, The
scale of Mr. Arnold's map meskes it difficult to claassify
the El Sereno ssndstones as either upper or lower., Further-
more, hig map does not show the reappearance of a portion of
‘the Upper Puente south of Rose Hill.

No fossil material was found outgide of the fish
remains and an occasional leaf print in the diastomeceous

shales,
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Geologic Histqu and Physiography

The ares shows no indication of the history of

the regibn further back than Miocene. During this period
there was a considersble variation in elevation of land,
change in stream graedient, variation in climate, or & com-
bination of these and other factors acting to bring sbout
the slternations between sandstone, conglomerate, and shale,
At the end of the Puente (?) there was an uplift - based

on probsble absence of the Fernando in the area ~ and con-
gsidersble folding resulting in the origin of the large anti-
c¢line cleerly shown on the map. During Fernando or Pliocene
time the area was leveled in saccordsnce with the generally
accepted belief that peneplaination occurred extensively
during this period., At this time the topograsphy was low with

little or no relief. The edges of the strata were beveled

S o N
off, and there was probably no surface expression for the
large snticline. 4 Zlgw Evmixﬂ | 4a A e cueTV%i?ﬁh{ #o Ao

s il it ond A gosti
At the end of the Pli cene & period of major dzi Fooedutym

formation and uplift occurred,during which the Coast Ranges

were folded up and the Sierrs Nevadas were uplifted. At this

time the area under consideration was uplifted quite a bit coidt il -
and tilted somewhat to the south. As a result, the streams et
were given & new impetus and large well defined chennels were

cut in a direction somewhat west of south, this direction being
roughly at right angles to the general strike in the region,

henece with the sufficient gradient and at right angles to the

L : AT,
. :*’ J/%W'-i“‘- sliwndd T4 e, m.
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gtrike there was no particular tendency for the streams to
be deflected by any somewhat harder strata. Meanwhile
the softer shales, particularly the Ascot shales, were
;:;i;d down causing the ridges to become isolated groups of
hills, reinforced near the ends by more resistant sendstone
in the case of the southern group of hills, and held together
by the well indurated groups of shale in the northern portion
of the sarea,

At this stage, sometime in Pleistocene or esarly
Recent, more deformation took place, resulting in sdditionsl
folding along the slready established anticlines and synclines.
In addition to this there was & tilting to the southeest. As
a result of these last movements the prinecipeal streams have
been deflected as described under Geography. The additional
folding was inferred from the presence of saddles in the
channels over the axis of anticlines with the deflection of
streams between the groups of hills. The tilting is inferred
from the stream deflection and also from the general til¥ of
thevagp;oximate plane of the hilltops which could not have
bégg%gggsent at the time the streams cut their lsarger ori-
ginal cheannels. |

In this way the principsl channels are consequent
to & Fernsndo leveling and a post-Fernando tilting, and the
present streams are in a way partially consequent to & later

tilting and folding, and partially subsequent to the hard and
soft beds with which they have had to deal,
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Beonomic Geology

Two of the formetiohs described under Strati-
grephy yield a materisl of commercial value. In the
first place, the lower portion of the Ascot shales consists
of a good quality of clay with enough silica to form &
good brick. As a consequence, on the northeast side of the
hill which divides the Southern Pacific tracks and Alhambra
Avenue & brick yard haS{Sﬁgﬁfrecently been started. The -
clay is mined with a ste;;;shovel eand carried by belt into
the building where it is pressed snd cut. After drying in
the open it is then fire treated.

The other formstion in the area found to be of
mining value is the Sierra Vista or diatomaceous shales.

These are mined both in the bedded and unbedded protions.

St daath ANk SN
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The locality is midway in the formation on the west side of
the hill 2500 feet west of Sierra Vista Junction. This
kieselguhr or diatomaceons earth is used as a base in the
production of a certain brand of fertiliger kmown as
Portilite. The base which slready contains besides silice
and cslcite, a certain asmount of gypsum, end a little
phosphate, has added to it nitrate of soda, potassium sul-
phate, and super-phosphate. The mixture also contains iron,
aluminum, magnesium, and organic matter, the organic matter

being in part manure.
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Laan/i@

The photograph shows the formetion in the cut,
method of mining, and the stacks of bricks drying. To

the right Jjust off the photograph are(&ké)high stacks where

Localifyg #3

The photograph shows the mine tunnel, the carrier
tracks end the mixing plent. At a place fﬁ}ther along on the
hillside can be seen a place where other excsvation work has

been ‘carried out.



O $EE "ON "MHCA

LT

CETT

VR W

UL

k!

NEEEENTZRS

LR

LT

i

AR
L1




