THE SANTA SUSANA THRUST FAULT AND ITS RBLATED PROBLEMS
A PROGRESS REPOKRT.

J., Clark Sutherland

Submitted to the California Institute of Technology as
a Thesis for the Bachelor of Science Degree,

June 8, 1928,



TABLE OF CONTENTS,

I

Introduction - -
5§¢@wVSummary - -

Geography - -

Physical Conditions—~

Stratégraphy -
1opanga formation
Modelo Formation
Saugus formation

Structure - -
Regional structure

Local'structure

Economic Geology -

ILLUSTKATIONS,

Cross-bedaing in the Saugus formation

Cross sections -

Landslide at the head of Browns Canyon

Santa Susana fault contact at head of

Browns Canyon -

Panorama from the Williams o0il well

25,

11,
1z.
15.

<l.

In envelope in the
back of the

Panorama looking north up Browns Canyon =

Areal map of the area.

report,



INTRODUCTION.

The results of pirevious geological investigat-

ions of this area sre found in tue U.8.G.S. Bull- Previous
work

etin # 691 "Structure and 0il kesources »f the Simi
Valley" by Wm. S. Kew and in uU,S.G.S. Bulletin #753
"0il and Gas Possibilities of ventura and Los An-
geles Counties" by wm. S, Kew.;\‘he work that Kew

carried on consistea Jf mapg&%g/the major portions

&

oi the area covered by the San Fernanuo-Santa Sus-
ana-Piru-santa Paula and the northern portions of
the Hueneme-Triunfo Puss znd Calabasas shects,

The work was done under the auspices of the U,S,
Geoligical Survey and, in as much as the Survey
was primarily interested in the economic posse-
ivilities of the region, Xew mace no attempt to
work out complicated structural relations. 1t

was for the above reasons, cauglea with the fact
that lne writer coula/‘f‘ﬁ‘01he mdp,wﬁg alaedvln

w‘ﬂ“ \—m@c@cﬁu ¥ d*f’- T e
his 1nexuer1en0cAw1th the formations 1nvolved*

that Professor John Peter suwelda sugoested the
Purpose Of

banta Susana thrust Fault to the author as a work
provlem for his thesis for tne sachelor of
science Legree fiom the California Institute.
The work was startcd about the tirst of tnemﬁ‘“r*?

s AL AR ﬁ& ' ;
/jear of 1948 and this paper: o &I's on tne writer 5
progress on tne‘partla;;solutlon ol une proolem

al tae wale of writing, e miawle 01 way.

ine sum- OI Lné“xlela GW&YS Spent in tnls are. TiM€ spent

. Mrag
;amounts to;about tive weeks.

N



The writer wishes to acknowledge with part-
. ) ; . e , . , Acknowledge
icular emgha51sj the greazt rnelp and time thut ments
Lr. Buwalda has so willingly zccorued in clarifying
tne writer's hazy notions. To my fellow stucents

at thne Institute .aean, thanks are also aue.



o UMMAhY .

The Senla susana inrust is a QaJOIK§t1u0L~
6iwn¢uﬁu of e
ure in the Senta Susana- Uzk niaggﬂuoast Hange,

A movement of several m.les .as occwred along
the fault un which the northern over-riaing

Wf»f«is £ess
olock has aadéd many thousands ot feet 1o tue
n
scdimentary scction of the region,
ot

Thé/\structure Las an exposed length of
about tienty miles. 1ts gastern end cas beenﬁé%%v%Qgé%ﬁ

-~ oy
Toulted)so that ine trueStermination is not
' A

visible in ihe fiela. rolding of the fault sur-
fTece nas also occuried,
Ihe age of the thrust taulting is probably

ecarly or midole Fleistocene.

fy MW%%



Gl OGRAPHY . AR

The Santa susana thrust i1s a structure l.at

. < Location

tendas b, DG wnose lLlace llgs In Lue pania

v
ousana ecna UukK Kiage mountains. li€ thurust b.ock
. ta&tvj/-"
is norih of voe trace, it L unS aCross dalila pusala

0 %
ana part of .he Piru quadiangles. tne ¢isti&n
Length

ilom ome eua to .ne otnerxls about <0 miles in a -

PN
st

utldlght iline, ihe &area studlcd in tiis rcport

covers the trace of the fault ana such structureg Scope of
4 report
aajacent to uhe sault gﬁijscemé to-haveAbearlng P
on ihe thrus?}llon Los ARgEle -ventura udwéﬁhne
north of the town of Santa bUSand to lne eage ot
j/ﬁ"b" / D?
tune oanta ouSana oneut .. I mlssiocn boint,

he wtstbln part ot the area

Accessabil -
j@w g}%ﬁ}ﬂ @ggy h¢k1ng distance g;ltne 1oads which it
1 i/ d
lead up brown's banyon. 1thne public is ilowen to

vermission must be gained in orauer tp g0 up
Limekiln and Aliso canyons., A new real estate
sub-aivision with its attendant good roaas lies
Just south of the most eastern portion of tihe

area
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PHYSICAL

Theie are numerous sgrings along the fault

from-which highly mineralizea watcre, containing
Camt Water

much sulphur}come. However, tncy lose their Supply
objcdtionable tasteﬁg%?a few minutes of flow wown
stream,

San Fernanuo, Simi, and Santa Clara valleys
lie «t anelevation of about 1000 feet, fne santa Relief
Susans mountain 1idge lies at about 5400 ieet
average'elevation. Thus the relief is .about «400
feet. Within the areas studied,fggﬁut 1700 feet
exists,

Streams in the area that flow into the Simi
ana Sunta Clara valleys gain airect access westw Drainage
ward to the seca. Those that go into the San Fern-
ando valley eventually areain into the Los Angeles
River to the southeast.

Sazndstone formations in the area usually

Vegetation

support a brushy growth, particudarly on the north
siae of the hills. The brush in the canyons is often
impossible to penetrate, Shale members of the form-
ationBapreuussally covered by grasses and wild oaba

Exposures of the fault in the canyons are

Exposures

very good. On the spurs, the Moaello shales of
the over-riding block have slid down over the

fault trace and have obscured the contact in

many places completely,



: 7
ne recency of tne movement along the fault isis’
Thne recency & I a g ‘s Control of

shown by the fact that the structure of the hills  Present

physiogr-
is still :reflectea in the present topography, = aggilzy the

remerkable phenononen for the majorit? of struct- CZ& M:vﬁumﬂj

ures in the Czlifurnia Coast Kan_es. ' ~tu y AP

g
,&@g(a&m&‘li
d%¥QU%JﬁkL€

To the north of the fault trace zre to be

founa many elevations aocove 3.00 ieet, some of . <
’ . }mwmva >
them atiaining 2600 feet,@g;;L souts of tie
fauLE/ no elevations are to be found higher than
<700 feet, This, ana the fact that the trace is
| o N
elways on the south side of .he rluge,wm&keS“Lne
authordoelieve vnet the overthrust structure nas
Lad some control of ihe topograghy.
An ola erosion surfuce is to be secn in trc
Cycles of
erosion

viru sheet, « tavle land witih a mature topogra.hy
on ots top and with a topographic unconformity

on each side liles north of the town of Santa
Susana. Tine eviaences of this cycle of erosion

are not nearly as clear on the east siae of the
Sant Susana Pass, Tuere are some evidences of tnis
cycle in the long gently sloping riages which,
when one is zbove them, can be easily corielatea
into rans which are now dissected. This probably
represents a partial cessation of the uplift of
tne 1idge ane then a renewed uplift as LepIQSenteu

in the renewed power of the streams.



STRATIGRAPHY,

Fon i

Topangaﬂ(Mluale Miocene)
This formation consists mainly of well beaded -
tan ana brown coloieu sandstone conteining large

rouna concretions and minor thicknesses of conglome
o Maﬁ&%}
erate, Upon weathering, the sandstone vecomes
mottled in places and is seen to be very irregul-’
ﬁ.? el X
arly vedded, Hard uark brown conczetlons ale @itéﬁ
v
~found; Apparently 1mbeaded with the sandstone are
waaﬁfﬁmji

- e

layers of soft brown fine grained sandstone which Pm&b ﬂumm@%
apparently graue upward into tue souelo shales., -
The Topanga is cut by a gleat many aikes an d
a8 a great many flowiﬁinterbeaded with itl@égﬁ igzigsive
'are of ? qulte basic chaI;cter. & badly weatheread
andesite or basalt mass occurs in the Topanga at
the nead of Brown's Canyon. The material has the
following charactcristics:=-
It is a dark geeen finély crystalline rock
with no phenocrysts, The main distinguishable
minerals are olivine anc noreblenue, zlthough

this uetermlnatlon is alfxlvult due to the alte Q@é4ﬁu

e

eration of the rock. It is occasionally filled with

amygaules of calcite, opal, ana ,very infrequently,

zeolites,

The author Iegards th8 ndtcrlal as an inter-

e -1 ﬁadtcﬁJ

beaded flow for the follow1ng reasons, -84 The

material has a very regular thickness for over

fid g&vu

one mile . oﬁ good exposure’, K\wﬁ;<$h1§11a,a sheet

is extremely improbable in a sandstone form-

A, Ut

atlon-alwﬁy;?ﬁé material appes




conformable»with the beds of sanustone.

However, its apparent lack of visciicularity
. . _ . . N ‘4,%,f5 it
and blher eviaences of flow structure ghace /iﬁwﬁ&WW%#ﬁﬁtﬁpg
) fegadgllin g o °
obstacles in the<?atﬁ;of this view, The extreme o dlhy

e

weathering is probably due to the action of waters finnplafid adie.,

. . . . . e Lothiv iz, m
perculating aown through the fault-brecciated ‘
formations,

Fossils are common in certain norizons/bf tue
Fossil

Topanga. ‘lne fauna of this areca resembleSin many - correlation
ways the fauna of the Temblor formation of San \
Joaquin vailey.

The Topanga outcrops 1n .nis area at the

nose of the thrust at Srown's canyon. Exposures
wv
A thickness of about 30 feet,ovcrlaid by the —_—
¥odelo anu unucrlafngy the basalt flow which lies e

on the fault contact,is exposed at the head of

)
Brown's Canyon., It again outcrops pelow the Modelkd
and above the fault surface in the viweinity of

Aliso Creek in the eastern part of the area,



Moue%xg Formation (Uuper Miocene)
In geneial, the litnology of ihe ﬁouylyé is
- ' Lithology
fairly aistinctive so that it cah ve ewsily
separated from the otner formagions. 1t is
composed, primarily, of shale, within which are
several large ienses ol coarse sangﬁpone, allgin
tne castern rqrtion&’éémetimes‘conglomcrafeégﬁ
1he shale of the\ﬁ0de¥io iéwﬁaihi;ﬁaf an

. _ _ . Shales
argillaceous variety contzinin. & considerable

percentage of organic matter, g:ufresh gurtaces, “““

its color is a aark bluish gray to black, but it

weatners to light gray or buff color and torms a

orownish soil., When fault-brecciated, it turns a

uarx brown on the surtace, which is in marked

contrast to the usual light tan. The sanostone is
Sandstones

rather coarse grained, in some places conglomeratlc,

Clay shales, particudarly, where the sanuastone

graues 1into tne shale are interbeaced in tuin le,ers

with it, In color, the sandstone is ordinarily oro®n

tan or buff, though a aark brown is by far the most

common in tuhis area,

In the castern portion of tnis area, the uou- Differences

in formation

el}o contains comparatively little shale, being — within area

composed largely of conglomerates ana sandatone,



70
SAUGUS FORMATION.

The Saugus.formation is a great series of
unlithified sand, gravel anc clay. its physical
features inaicate inat it hes & marine origin anu

was formea close to shore, Beet%ﬁé aliu whnalebones Ml

e ———

(et Uo b found in uae fuvmstion in bils sice. &
Fartner . :Eé cast, ;fwélaauaLly acr.€s 1nto a ‘/Wéﬁdw*&f;’“;f‘
Con et
terrestrial ueppsit plodably tormeu by & sinking
coast. Eﬁwﬂ'éﬂﬁk?'2w# iw,
T
in gghﬁral, the baugus formation is uniiorm Lithology
in lLithology, consisting mainly of light colored
gravel ana sand, usually more or less consolidatea
with interbedded lenses uf soft fine sandstone
and brown well-cemented conglomerate, The formation
contains cross-bedaing in many places. For the
most pairt, the beds are unfossiliferous although
certain horizéns contain a great many inverteorates.
A lew scatlered whaie bones were found by the writer.
a partial section of the Saugus formation in

Brown's Canyon gives some laea of its nature in

this area. | neptesentat-
ive section

Upper member of gravel and light

colored sand which is in the wain
unfossiliferous except for very

infrequent whale bones- ----. --;~Lz5—bo loOf
Yellow or buff-colored sand stone

and conglomerate with light

colored fine sandstone lenses in

which some cross-bedaing is found

Very tosgsilirerous, one 5' oea Cﬁuu;a;f

alosgféﬁllﬁgshells - mmmTmSsssesSes —emeael 190"
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CROSS SECTIONS

Vertical and horizontal scales - - - -

This is two times the scale of the accompanying map.

2 inches=l mile

b=

/Z.
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STRUCTURE,

, . ‘8 f which tne Santa Susana afa .
The coast iangeao c & a aa Regional

—

=
Qak Ridge mountains aie a Jart is an general

charzcterizea by uhmt lbnshh\SCIUCLULtSunat Lave

e - End

« £i /
. -y ‘wf“tﬁs’éh“’}ﬁ
a general aircction of east and west. Plooably ‘

F

:
g

trie two latgest structures 1n this aresa airée tne \
appy vamp Syncline ond thie Santa Susana thrusti&m&”(bm¢¢4j: ﬂ“ /

The thrust, accordaing to Kew's anap, 1uns

12 st Prrallelism
a proximately parallel to tre San uaorlcl gna ginzﬁeSus-
then merges into it in a vertical system oi ana & San
Gabriel
faults

faults called by Kew lne "plekra hiadre rauits",
W 7 L ¢/
Tne western engﬁ of tne Senta Susana and /o pusdlee &7

san usbriel faults, in =udition to heVYurallel- —

L , ; !
1sm,<staftw opposite each other, Thne Swn Gavriel
is "parantl~ a normal tault in tuls region and

Py
it may be possible thnat this 1ault systlem mey be

S

the compensating factor Llhat thlu t r1zuiting Aféa sk Jég
tneoretically requires, That is, it may paitially axe ﬁ’gmfzﬁfw
or wholly meke up for the shortening of tne crust oz and onedait

by the thrust,
Lend-sliding is very prevalent in the 1egion,
Tane badly fault-shattered seuiments, which often Landsliding
contain much heavy material in the snape of
conglomératic bouluers, scem to{i%é@sliae very
casily. Along the thrust tnis is particularly true,
apparently because of the heavy de=d weight of the
well consoliaated Modelo shales, The shales have
been badly shatterea oy the thrusting, and
congequently, oftfer no resistance to gravitational

stresses.



a rather strixing featu:e concerning tae nature

v . _ . . e Relative
of the thrusting is the reluative incom.ectence of incompetanc
‘ v .o of the lod-
the t.o rormations, souelo shales anf Saugus con- elo and tu
) o e i Saugus
glomerate, involveu in ihe actual uifiercntial formations
movement. 1n the normal case, . he shales velng
well consoliacated, hera, bdbrittle, ana ma=inly
siliceous, should sutfer less than the more
recent wna less consolidatea S<ugus Iormation. In
the flelu OftLﬂlS area, Lowever, tne ogposite is
/‘ o,
Qtng tlu&leCtUL@. Trne Bazugus shows comparatively
littke deformatlon in contrast to tlhe breccilation
2f the :iouelo,
In the thrust fault zone in which aifferential
movement ovetween Sscugus ane moaclo nas occulred, Zone of
o breccition

thie wodelo &sually-has v to 150 ieet of boaly

viegeciated material which looks as - though it haa

vben churned over and over, io trace ol the orig-
inal bedaing is to pbe found., 1Lis zone usually |
stands out volaly in thne field as a charp
vegetationless step running around the topograph,.
Its coloration is a dark redaish brown.

The eviuences of the fault in the fiela as

Evidencesg of

one approaches the actuul contact are: the fault
lst, Overturning of ihe hanging wall foimation
5 one agproaehes the fault trace.

£ A pand D
. . Sp o AR
«nu, Brecglation, siickensliding, OV 1§

A }'WW v
31u. ﬁc%;tlojﬁtof tue formations involved, vhat

is, ﬁoael’wianbvsaugus.

e 7/ s b /2/1!4 bev é"""’%“‘{i@;"?’ ;“*

&’/Zz Ly

4tn, Marked unconformity.—

ik L E ‘;ﬁ?"wi,z%#,

. %&aﬁﬁxi & ‘ww/gufﬂ.;
1o f

)
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, L , ‘ AR
Overturning ot the format.ons oi he over . ‘f e

e
/ﬁ“Ové%%urnlng

at fault

1 i a gEnera as€ and see

iaing block is notfd gereral case a seems 10 of modzlo
_ o o ,{'ﬁdgaf S

be limited to a snaleécumaylatlvelv me.seive ceuu-

N
nf coniect., tnat is, overtulning &as Cleaily

snown in the modelo shnales above tne fault when

tane snales weie€ acluaily, cut oy tne fault «nd the

Szugus for.uetion formed the: DOuLOm gsuriace o1 the

gllaing plane, wnen Toganga was Ifau.led agatsast

Seugus, Vory 11.tle eviuence of tiue overturning
N . R o . '’ g fﬁw N
Was observed in either tne i1opango, daugus,{or /

‘moaelo S&&Lﬁmﬁbﬁ%40n;*thn tne tault Lrace ran
_ L

tnlougn thie douelo wiale scouoviun, o overturne

ing was observed eithexr above 01 below the

- F Juiids, Grgnatit,
thirust SU&%S?S.(?HG age of tne fault is Fairly Age of fault
g FVLieed,

loqnﬁ?~placeu b Lhie fact that the overriuing

N

ulock rests on the Saugus formation. Dr. Stock

"""" &ve ag hls d;mnlon that the Saugus 1s late

Pllocene or even euarly Pleistocene in sge. As
some I'ive to ten thousand teet of secuiments nave

been striyped off the overriaing tlock, the age

a7 L A o ——
of tie movement is PL&lStOCﬁnej}n all probability

lower oY mluule.

The totdl movements, vertical and horizontal, Total
Movements

were not measured by the writer wue to the lack of
time anu the difficulty of fincing = place where
the seciions coulu be measuwred, Probably the best
plece for ithis task would be on the north side of
the Sunta Susena Mcuntaing where the seuiments are
Gngpndid

,lalc Mt in :egulsr oraer. .ne th.cknecs of format-

v W
ione very ereatly in t oy ST -
olg greatly in the Cuazst henges from place



fo /7

to place tut this is tne(g{gﬁgst vlace tQ L#?H?r@af

.W«tffkg,‘naxyy

Eowever, ithe verticel .moveaent .aust @'”

i £ £4 5
e RV e ‘/54754 ek

,~.~:,:1‘71d:«4... 3
/}&J_‘&(zf .

thousanus of feet ond the Lorizontsl L0 gulte &« Lua-

Ler o1 miles,

/ !
Since .he OVtrthlusting, the fault plane nas ., 'y
S CAR et
been tolced and faultea to d deox aegxe , &8 Wwill 1
ve shown velow, Yy
Fpding & W“fﬂ JMZ,}; w{g
The Santa Susana thrust, eagparsently, nd#é leé
,me B fpp4;t$% s Dchrgent
wicel ulv&Ig nt aips. ~ccoruing o Kew's mup, tue dips of
L2l the fault

alps olong Whie fault vaery fiom ¢ uegrecs at ine nose

o vhe fault «t srown's canyon to 9o uegrecs al the
_, Atz

esst ena of tne fault., The w11t:1/a@m1ts thiat the

Gips along tne r.ult o valy con51u&rably vut he

aoes not believe tnat iuey have guch wiuely vivergent

wips as postulatea oy Kew, The writer oifers as an
alternste wueory, tnat it mey be Jossivle that at
e eastern ena of iLhe thrust, the fault plane may
have been cut off by & vertival fault which aakes

the thrust seem to merge into a vertical system.

Local
The structu.e dn . he Aliso Canyon (west) structure
18 nighly complicated. The Willisems anticline,
wiilch is continued westweaid wnu whose axis is
‘ Wwestern
inaicatea on Lhe map, runs uncer the Sunta Susana portion of
area.
overtnrust «nua crnanges ke uip of ke plane from
zbout <3 uegiees on either s.de of the "nosc" —

Lo about 5 degiees on the nose itself. This anti-
cline is further war_.ed so that & wistinet wome,

ds clearly thown by out.ard uips on ail sices of tie



/T

exis, 'lics et the heaa of Aliso Crek{west) north west

2

of the #illiems oil viell., A variation of .ie usual /s 7

fouelo overriuingféaugus formation is to ke founu

on the west siue of Lhe nose 1n wiich the unaerlying

Topango ena Youelo shales zl'e eXposeG wnuer the fault

trace. the Writer experienced no .iotigp uwifriculty

in determining ine cause 101 the discre ancy of ih e

alps 1n the fault plane in the vicinity of uhe nose,
There are, . € ve.ieves, Lwo possivle explanah-

atlons to account foi the _uLenomeria.:

1, Lenasliciang to tne south may lave carried ihe

fault tizce gownwaro from its truwe original

position so that the lesser cips are obtainea. As

nas been mihtioned ocfoie in this report, leana-

sliving is very ylty ﬁpi in this &aies. howevel,

e 3 frll» w&{:‘;{i
several olfflcultleoyaimse to this tueory; the
e P S /\

graclent aoves not appear steep enoughn Lo glve Llie

necessayy Lorce to bring this slicing about, altho

the force «cula be comperatively low due to the nature
of the lowding of the Saugus by the neavy shales

end ine fault brecciation cf the region. anotlhicr
objection to the landslide theory is the total lack

of topographic expression of the slice. .ecent siices

e e,

are usually shown oy ¢ unconiOImat JOéldUnlC, ‘}‘>A&u4/
e [, o TE g o
//{4{ LT A :ﬁ'“)’f . ’1 ‘J\

alalnage, Tilting of sedql.uents Lowsras Lhcggtllypeqj ~£Aw4 e
1 Guthare fﬁiudmw
hllW is ‘ano.ngr is snolher criterion for the

veterminaetion of?landslidixg.

The hillggé'the south.ern tip of the nose voes
not have aﬁ} great break in slope, Thne dips in the —
baaly fauit shettered formations ao not seem to

indicategany}tilting.



g4

<. Werping of the fault plane by folaing «iong ihe
Williems anticline, his anticlinel structure nes o

strong i0101ng in Lne puugus ana hes proowply

iolu;@;xﬁ SUME we lEe inc iwuLt yiane.;TnlS

conuition is nct cuxur;slng wieln one stops to
congluer the ragialty in which ueformation has
been lakKing place in the Loost h,n%es botn in

ilne immediate geological pa utfanu et Rxescnt.

The actusl relations along tue fault at

tils polnt are, in thie main, 1sthier obscuwe wue
P €/‘b€»irf; L 4.@«.‘;

Lo e &ﬁ‘fédle uetzltu @a Tn\g)

e i
contact. Gooa exposures are to be found on

uOWDAOVCI‘ Lae

eiither cide of the nose at the heaw of Leown's
Cenyon anu sliso vean,on snd at the tip pf he
nose only,

AL the ti " Lhe se he iet ha .
Al the tip of ihe nose, the thrust has Sierra Madre(f)

veen cut off oy & vertical fauit whose aiffer- fault

ential movement has iesulteca, further west

along the fault, in ihe Cretaeeous Chico beds

on the south being faulted i;a;uxtapusition —
with rocene deganos beds on the north., Tnis

favlt, the writer i?laeves, is a continuation

AUL{;
of ihe Siexrra Aaux@/%,stem ana it will be so

cesignated in th.s report.
ihe exact amount of movement of the
Sleirea Maure(?) tault zt this poing in which

the southern block nas riseq}the writer wes

/ﬂﬁ*\) 7 ‘
unable to ﬁﬁégbféff-%
s
s T g
A greal many lanoslides of the side walls

of Brown's Canyon occur near the heac of Jhe



streaﬁ. The creek has ihcised ratuer Qeﬂplyiézz}
thie softer rliocene veus in comparison to lhe
rather flat-topged uouelo ricges.
nl the heac of srown's canyon, the wsuad Head of
Browns
woaelo spale contact at tne fault is ulsplaceu Canyon
~Y & small thickness of y.pangs formation wnich
hes been faulted agalnst itre scugus. ln the
Topeanga formetion at the sctual fault tirzce, «
ciystalline muss of basall or andesite occurs,.
A comprehensive aiscuss.on of . his nass vies
given unaer stratigraphy of ihe iopango. &s a
glance &t the map will show, the o.tcrop of tuis
maes is limited to this one locality within tue
al €&,
The Sierva Madare(?) fault continues east-
wzla from the nose, although the eviaence of

tue fault is not 0 clear,wue to tne fact that

' B

e same formation, %nc baugus, 1s to oe founu —

on both gides of the fault., nowever, the shar p
sauales, Aue.canyons.which.-run in. the..c.recciaiea
fault zone, line up with one another, znd so

the writer ieels safe lﬂjfdll)lng vhe fault u,

14 if i g 4
to the point to ‘where 1t<£::§'unacr the
arluvium,
In the vicinity of Limexkiln vanyon, ihe . .
Limekiln
thrust occurs at tie eurface in the souelo shalc: Canyon

| e
Its trace is 0 d145h16fly 1ecogn12é6}by the

bre. cliated zone describea above. inhe writer was
again able to get a dip of the fault wnd

messurea 1t on the ezsst sice of the canyon as

20



. Photograph taken in Browns Canyon of the Topanga-
;gneous flow-Saugus contacts, The Modelo shales lie just
above, The detritus of the shales is shown in a manner
which brings out the digficulty of accurate mapping of

the fault contact without actual outcrops in the area,
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about 5 or 6 wegrees to the north. however, 1i¥

. ‘ Ce 1 s _ : te
steepens somewhat in the vicinity of sliso Crecxk Eas oT'n
portion
N of area

s
(vast) wihere toe alp caounts LO(almOSt 35 or
40 cegrees., nt this point, it is ciosely assoc-
iatea with two otuner faults wh chh lie lmmeuiate-

ly to the south ot the thrust. The first one
to tihe south may be cosrelatew wilh the thiustatey
/faulting but it seems to be much more reasonacly

eXplailned as a step 1zault in tne felrly large
verticsl movement wiong e fault to the south,

The most sovuthern of tlhese tinlee faults cuclges
/fvw,xg, p&*’ffbd& & ’p{u; GF sl i,
from unaer tre giluvium quout/un a Llne with

_ . s Tk g hing,
trie £0 ca.led Sierra Madre(?) fault of which
Al

thelwriter'SQQgﬁwavaél‘its «irection ot

PP
. P
et

movement is tlie same und go the writer

/

celieves that tiis faqit ghould be also
)

ce.led the bierra mMadie:?) fault., this zone

of movement merges into ihe slerre iaure gystem

ZZ.

Lo the east, e Sierra Madre%®

The nature of ihe amovements along the sicira

madre (7 fault wre ovnly incicated oy urag iolding
in the Houelo skicles north of the contact, ana

in the saugus on the south., luis, of course,

is a poor criterion cut ithe writer wisnes to
.oint out ivne following fezcts.

lst., The shales are exposea for avbout 100 yds.

in one place 1lying almost flat «nf s.owing

little ueformetion. As one approaches the

fault, the cshales grauually take on a grezter

and  reater ulp to ithe north.



;((/ Aine vuf &% jw z‘a

44y

-

«na., sasiue from lih.s Ulug f.luing, very liittle
ageformstion is Lo be seen., Lf ithie movement haa
been oscillatory, we wu la expect 1o find much
more crumpling.
Indistinct anu yet iairly aelinite urag
is wlso Lo be opserved 1in the Swugus, puinting
to the same direction of movement.
lhese cri.eria are stiengtrened oy the diag
on the auxiliary fault to the immediate north.
The areg in the shales on the south block, tue gégf 4 ey
sandstones c¢n the north block)again point to &ﬁ@@@ 4&3&%&&%_
the seme natuie of muvement in which the gecona
fault 1s but & secona step. lhe thrust rtault
north of these faults seems to dip about 35
or 40 degrees.
sbout one mile to the east of ihe canyon, Discussion

e of the Santg
all wuree of the faulls scem To merge, toﬁethby’- Susana -

, _ 1 z _ ' T Sierrea Madre?
The writer velieves that trne Slerra naare(?; fault relat-
ions
Taulte have cut off the Santa susansa thirust o,
UpwalG Or GOWNnwalG movement on lhe south sice
of the sierra aare(?) system., The cutiing off
by erosion of the top of tue south vlock woula
1emove the plane of the thrust 1xrom this block.
surtrier ervsion snoulG expose vne fault relations
on the nortn block vhen the land suriface becomes
lower than .ne s.uthernmost pesrt of ine thrust
plane,
One other solution to Lhe problem of the
/WLA’,,i,” ;fxfu%g f"'

ielations in the fielc reuscins to e, spoken “of.

If the go=-calliea pilerra m”uldzfault muvement



had ﬁadvits main oilection tne dropping of tne
southern block, thne gzme r1esult woulc be
obtained, 1he moveament, in this hy_olhcesis,
woulu have to be large cnough Lo oring the
Seu_us of thie over ssuing clock in juxtegosition

with ithe .ioaelo snales cf .ne same unit., .ne

wide velt of alluvium of the Sean rernanco velley

woula hice the thrust fault trace wnat woulc
crop out on the southern vlock., This last

theory is more in accora wiih the natwe of tue
movement of trne plerra Madre wna San Gebdriel
faults to the esst in which there nhas been large
uplift of the northern block. However, snear
faulting in which there has been reversal in
wirection of movement along & tazult plane 1is

not uncommon .n tue complicated geology of tine

Loasl hange.
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£ CONCMIC GEOLOGY.
As in most of the cocsl ieanges of the south-
cin purt of Celifornia, che nein ¢ conomi ca int -

erest is 1n ihe petroleum ossibilities., witn

the exception of & few sravel pits ana a small

raasting lurnace vhere tie suell& oI an 1 p
f j 4 ~
. Ca g o . AV EETW Y SR T
extremely fossiliferous ved .0 Lhc SelUgls Iolidi- , 5“Q%kf‘

= fmﬁfeieér;@

5

ztion «i1€¢ burned 1o meke lime for tocal use,
the melin ecmnoming'activity of a geological ' —_
nature has been in tne seczrchi for petroleum.

yulite a numoeroi wells have been arillea in

o

tlais area, most of ithem quite a nupber of PN
1
years ego in the vain s.arch 1ci 0il. Only
one iell, itne williams well, waose location  Russel-Williams
o , - 01l well
is shown on the map, is now oeing orilled. rhis
well is cown aoout 4300 feet. e arillers
pussed through a gas s.nd &t 1500 feet wna,ol
present, their main activities are confined to
an effort to cut back to that level in an
enaceavor to obtain the gas for fuel purposes.
The well is located just south of the axis of
the williams anticline and tine conuaitions are
uﬁ:{iﬁ‘» e e . . . . .
f@lr{gzrav01able for a _roduction of petroleum
o Possibilities of
except Tor wue Iact that tue segion is €0 bawiy Petroleum
proéuction
cut up by faults. 1t seems .mprobable tunat tuc
0il would have found any barrier wiich would
collect inre liguid in this badtly shatt<red arce.
it is a very peculiar teact that no 0.1 has ever

been found on whe north side of wen .ernanco

valley. opome factor, cither .ae €normous Lwnler



0l major faulis O D& Iouna in Lwuis I'eglon O
some OuLLEeY elewmenl Lial guvVel s L€ L10ele Kuauwld

psioblkem 01 trn€ merner oI peiroleum coliection

rias enterecd into thiis case,

Zc.



