









































































































































A& branch op connecting fault leaves the 'aln
San Gahrlel zone nesr Plnetos Canyon, crossos Plaw
cerlta Creel, smkes a aharp bend to the onth roe
croaring "lacerita “ongyon wheres 1t lesver the aren.

The mont definite inforration concornins the
“gn (abrlesl fault wns ohtalned where 1t cromces
German Conyone. A fault plarne, lying In a gone of
crurching, indicated a etrlike of NBOoE and a dAp of
aﬁu e Althourh it ip not elleved that this is
the major fault nlane, these neasironents serve to
give come idea of the Jdineg v ithin the gsome. SGeneral
evidence from the trace of the fault seems to Indle
cnte that It is very steeply ! ipping, more nearly
vertical ‘han otherwise.

The ovidence as o !Ireoction of motion le
conflicting. From Placerits Canyon wostward theoupgh
the sodimentary beds the fault sone 1les almoat
entirely in the Cewms formation anl no direct evie
dence can be found to detorine the offset except
drag folds. Tear the lino of section DeD' 1t was
found that the Ssumare beds smth of the fault are
upturned against o masslve ¢ mglomerate Led on the
north. Marther weat soft beds of Seaujuns to the
north of the fault are sharply bent down. Doth of
these cames point to uplift of the block north of the
fazlt relative to the Lloclk south of it.



Tram tho junction of tlw fan “alvriel fault
with the one immediately wuth of 1t to Cerman
Canyon the hlgh atanding crystalline mas: Inlle
catea uplift of the nouthorn block relastive to the
doposite north of 1%. Parther east alony the
aouthern front of thoe San Cabrlel “antaing similar
evidence roes to ahow that cmee more the nor'hern
bloek was uplifted relative o the muthormm one.
AMoaz e fralt ranch from the “an Mabriel at
Pinotos Canyon the wotlon has asparently been up
to the =outh,

“his ovidence soe:s to point to a rotatlion of
blocks around a northeaouth or northeaste-soutiment
axls pananins throu-h the reglion hetweon the Mwade
wators of Yand Canyon and Pacodma Canyon, *he maln
mass of tho ‘an Gabriels having: beoon upliftod Ath
throw insreasin- to the emst. In a eoirdlar way the
soal ler crretanlline mass would hnve nerensing
“hirow to the west. Uith mceh 2 nechanlsm the 'an
Cabrilel foult in the Sand Canyon area mould be a
relatively unimportant branch, the wed~e of sedle
mente separating it from the next fault o the south
beling a slihtly downdroed blook,

Parallel to the “an Tabrlel fault md north of
it another fault cuts throu-h the lipt Canyon fomae
tion (Filge. Ba, D.). The trace of this fiult strikes



Fig, 8a. View southeast showlng cairse of
fault to point where 1t passes under the Pilco
and Saupgus formatilona in the syneline near Sand

Canyon.

Plge 8be Looking northweat along the

game fault,
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approximatoly mow., forming the nopthern 1imit
of the liodelo foarmation. It passes under tlp
Pico and “sucues format lon: without disturbing
thelr contacto,

The Hodelo-ilint Canyon contact immediately
west of Sand Canyon in offset in such a way that
the “int Cenyon formmtion fe o1ightly thrust over
the Hodelo. Although the fauli plane is nowhere
setually vieible, the dip of the fault was talen
to be nortiward from the above evidence. The
straicsihtness of the trace, however, s indicative
of a high dip. It is shown on orosa sections A-A®,
CuwCt, and DeD?, |

The movement on the famlt has boen much as %o
uplift the north side relative to the saith, The
magnitude of this movemont le conjeectunl, but it
was at least anoush o reomove the 'odelo from the
roglon Imsodiately to the north by erosion, rag
folding farther west in the vicinity of the mmall
mticline and ayncline mpports this interpretation.,

The ape of the fault is evidently pre-Pliocena,
since the overlyin- Pleco mnd Ssugus formations ave
undieturbed in the large syncline,

Along the eastorn horder of the area the cone
tact between the basement complex and the Mint
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Canyon formntion appears to be faultei. The faunlt
plane appears to (dip steedly westvard hotween 85
and 900. it joine “he “an Nabriel foult zone in
the complax at “he headwmtors of "and Carryon.

Folding

™e axis of tho orneline adjacent to Jand
Canyen eg:temia from Dear Canyon nortimesterly o
the vicinity of hmphreys, with an averago axial
direction I@BEQW. In the scuthern Imlf of the fald
iint Cangyon, liodelo, Plco snd “ewgme formatlions are
involved in the defommtion (Fige 5). The dips of
the two older Tormations average 'etwaen 30 and
400, the Pleo and Saume are leoss atron-ly deformed
having: averapge Mdps loss than 200. lNorth of the
concesaled fault the lodelo fozimatian is missing
and the Plco direotly overlics "he Hint Canyon.

This f0ol1d hae apparetly saffered two periods
of defommtion, the first oceurring after deposition
o7 the lodelo and probably conteaporansously wilth
the faulting bv means of which the !fodelo was removed
from the northorn half of the fold, The second pere
iod of foldinz was mubsequent to the deposition of
the “aupus during "he perlo! of Pleirtocane diastroe
phlume These ™latlonshilipe are Indicatad in cross
spotions =AY :nd C=(t,



&mﬂweab of this syneline un% abutting into
it at an a roximate angle of eo is an antieline,
(Pige., 98, b)e This fold makes 1ts first appearance
in the Modelo formation nerth of ‘h. leadwaters of
Placerita Canyon. PFrom this point 1t trends mou"ﬁ,
the axis lyins almost emtirely in he Nint Ceanyon
formation with Seagms lapping op aleng ‘he soothern
flanke

The fold 12 dlatinetly asymmetric with steeper
dips on the north flank, Tho faums formation hae
mnmmdipwmm to the south and the int
Canyon undoubtedly dips under it at a higher mgle
as indicated in section AeA?, Dut on the north flank
thwamdipaint;‘m dthmmingum@
u'?o mﬁmmuvmmafuboutw Structure
eoction DeD' Lrings ocut this asymnetery more clearly.
There appenrs to be a plunge and fiattening cut o
the Told westward vhere the Saumis mntact bende
around toward Santa Clara liver and the dipe are
westerly in Jdrection. In the vicinity o the lLos
Angeles agueduct 'he “anme flattens for a shord
distance forming & small monocline, but the dipe
slmost lmmediately become westerly aga.n until they
reverse noar “aker fameh forming a soall syncline which



Fig. 9a. Looking southeast along the axis
of the larpe anticline paralleling the San Gabriel
fault,

Fig. 9b., Same anticline farther west.






trends northeastorly acrosc fanta Olara River,

The nath flank of the large anticline is
broken Ly a pair of sharp folds as shown by sty
ucture sectlon DeD?, Doth the antieline (Fi-ze 10u)
and eyneline are steeply folded and plance 15 or mo
northwest, Thelr axes trend usso de The dips ran~o
from 40 to '700 on oithwor flank of the ‘olds and iIn
several plsces near Nhe axis of the mtiecline avo
very nearly vertlieal. The folds do not show any
mronounced asyrietry, althouth the atrata on "he
northeast flank of the m ticline diaw n steady do-
erease In #Ap away from the axis, Somewhiat south
of section line D«E?f an ash bed, Inchuded !n the
aticlinal old, shcws the structure very cloarly
(Pip. 10b).

wo folds csecir in the ‘aums formation, omw
north of the Man Oabriel fiult, the other south of
it near Placerlita Canyoi. The former in a goentle
fold with dipe not preatly excceding 200. It 18
cut off by ‘he fan Cabrigl fault at its west end,
The anticline is s short, dwrp fold plunsing
southweeterly.

4 mmall symelinal fold with a northeast tronde
inz axis occurs in the odelo md 'int anyon formae
tions adjaconmt to Jerman Cenyon ani minor .tlmre W e
found in the Wint Canyon near Salphur Sperinss “chool,



Fige 10a, A small, sharply folded antie.

cline in the liint Canyon formation.

Fiz. 10be The same anticlline with the

structure outlined by an ash bed.
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Times »f Deformation

s ohowm by the lepond (Plate I) evory formew
tion 18 semrited from e one sdincent to it by an
uncanfornlty representing wn interval of eroaion o
Mastrophliem of greatry o ,llaasermmim‘.ea ™Mo
least carta'n of tlese Intagrvols la that of sepaAraw
ting thr '&delo formtion ﬂbmm tzm wdorliyin- int
Canyone Iin view of tho f‘aek that “he int Canyon
1s a locallzed, landelald mg}?mmmﬁ the iodelo n
willesmroal m&ri&m forna tlion z:ﬁ,h«*v‘l tie absenes of any

|

of denonl'ion the author has %&‘blﬁmﬂ the peneral

conclucive evidence nolnting m \a contimons seqguence

m-oce(a«é_m,w of aenapatin- the t‘"n unlts by m aneonfors
3
mity o 4B the Iiolnlo fowutiam ﬁwa mch 8 sllht

s \

(2&) Idem, P » OB

I " T
Aot

argal extent in this reslon //'itl"b imnoytance in the
structual relation is not 4':3*0&\!‘:.

lesowera In the reciom ?Qn int o \{mvor formae
tion rests Jdirectly uniop nlfﬂmr the 1}\:: O CauTue
Fornationn, md, as showun Ly soC ﬂ;lmm -;! ‘x:;u (e, ?
(Mato 11) 1t is more intennoly,CHlded _— tﬁ@
mactbers of o Uorrando oPouDe % ﬂmcluqiox@ folw
low: that € tho ond of oislo *.;i(%ﬁl&a«:e ho aroa 7{\%@\
subjectod to defawmation involving ,f'omhr md fiulte
ing with sufficlent 'lml.l.('t to have "Juoh of ’t:!(m odi\*lc
formation remove:l by orosion, m*mx this, ftho ma@.

Ldocone opoch of deformmtlion, moct oz‘“‘f.uhe au}ue‘&:ums
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found In the nrea were hHloelhod outse “he major
ayneline witiz its burded fuult and the major antle
cline wth 1te two subaldiary folde undeorwent Hhelpr
firat nerdod of oldin-. Pos ihly "}*-.e ntieling
and syneline near Mlacerita .anvon were portianlly
devoloped at this tlre nlao. if 1s doubtful who=
ther the an "ahrilel mulf, or warsinal fanite
saparating the mountaln mase rom the sodimente
wore formmed at this tlime,

The =mall exposure showine Plco in contact
with “aumig, with the ‘int “anyon formntion olsee
whore nlcing direct contoct with the  auous forpae
tion Indicates an interval of erosion separating
the two wewdbers of the "ornando group, ‘ot much
evidence as to tho nature of the uplift is forthe
caming as no mood conparicon bhotwoen the (ipe of
the Saurus and Pleo formatlon could bHe found In the
gyneline wvhere they are expcsed topotier, “hin
evidence points to the conclusion that in postelicq
tine t:hc: area war uplifted uin:d possibly deformed ‘
slishtly, thus allowin- the removal of a larpge
part of the Pico formmtion bofore deponition of
Sansune

~ubsequent to the deposition of the “aurnas
formation thls re-lon apa in underwont defarmtilon.

Deforsation was renewed on tho Tolds this time
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involving both members of the Tgrnando group snd
accentuating the folds in the older underlying
formations, ‘he "uarternary terrasce deposlts lle
undisturbed over the eroded edges of tho upturned
famuguas formation indicating that followling the
interval of posteiaugus or Fleistocene defoermation
the basin has remained relatively quiet with only
a slight amount of uplift. The crystalline mass
geppears to have become the wnctive eleuwent at this |
time, pradually beling uplifted to 1ts precent ele=

vatione.

Heghanica of Defarmatlion

In consgldering the mechanles of the deformae
tion mffered by the “and Canyon aren, the time
elonent 1s bost kept in mind by dividing the consl=
deration into two general periods. The first we
shall eall the Pre«Pliocene periody the second the

Pleistoceno period,

1) Pre=Pliocens Perilod

The pre=Pliocene structual nlcture first of all
invoives the concept of a basin, or nerhaps more
mroperly, the southern edye of a basin, of unknown
are, but certainly presiiiocene, in which 1s deporlted
a8 land 1aild deposit, +the Int Canyon, Above thie lilen

the marine Jodelo. At the end of ''olelo time this
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portion of the basin 1s defomed and the thin
layor of sedlmente folded nd faulted In the
manner chown by Pilge 1l. The problem is to dee
termine the nature of the forces prodicing this
arrangesent of structurec.

Assuninz the Cdlde to have easliest rellief
upwards and the fault %o be revorse with = for
the sake of asimpliclity = dip allp movement, the
foldes would appear o have been produwed by the
action of two mete of "orees, one acting in a
direetion 1‘1300755, the other zz»ssor:. The genoral
trend of tie folds in the Denta Clara Gasin
incilcaters & comprescion or shortenling from north
to south, If tho mresent dey crystalline mase
south of Placerita Canyon ia asny indication of
the southern margin of the basin at the ond of
tilocene time, this would form & stratie bulwarl
tending to resolve tho forces locally in a direce
tion about imol%z. The othor set of forces is
more Aifflioult of derivation from a seneral northe
south comprescion, It might beat be explained by
the proximity of a northeast trending basin margin,
occupying approximately the poaltion of the present
sedinentary-motamorphlc contact between fand Canyon
and Seledad Camyon. This section, however, would
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have to beo actively in motlon to moluco ‘e
naecossary cross ol 1n W Lt ndoht, for oxanplo,
have “een underpoin: a lacal upwarplns whleh
would tend to induce a certaln amount of dhortens
inge

2) Pleistocdene Period
The structural pleturs Juring the second

major period of deformmtion 18 shovn on the
etructural eketoch map (Pilse 12). 014 “tructural
trends are stlll present and soms of them aetive,
hut only olishtly 0. New atructures have hoen
Introducmi, hut are cmlined to the marsins of tho
Dnaling

The =ituation iz @Amilar to the sarlisr ong
in <o far as comprecasive streenes have acted on
the foldsm In the sedimente. ut the preamnce of the
new structures ‘vev not apmear o he senetically
relate! to he sarlisr forcen, !ﬁwe the structuros
nre ateep dionineg feulta more nearly to bw classed
ag noprmal than othearwilse.

Inferoncea an to the nature of the forces
causing this latter atase appear to he 20 implavse
ible that ‘he author does not foel competent to rmo
farther than fo »0int out the faet thmt there
appears to be a chante in the tvpe of orogeny afe
fectin~ this area during the latter perlod of doformaws

tion.



OTOLOGIC A1 TOoRY

A brief outline of the princinal ceolo-ie
events is given here with £:0 wmtho: 's emelus lone
concarning the defmrmmtlon »f thie pogin:

1). Pre=Jurassic Intrusion of ~ranitic bathow
1ith Into Cretaceous 'n! pree=tretacecu: sodimont. .

2)e Tormation of a basin of depo-ition for
Tortiarr selimontn,. |

3)e Depouition of the "int Canyon Tormation
in upper .ilddle liiocane Cime with o poaa&bilitﬁr
of a "Mt stanine mosse noarby to the oast and
south east,

4) . Deposition of the murlne lodelo farantion
above “he 'iint Canveon wlth a nrobable interval of
erosion and deformation,

5)e Posteilioeone dlastrophian forming folds
and fmlts in the sedimentary series, mnd caused
b forces act'n  In direction moox«: and rzsson.

6)e Depozition of maring Plco followed Ly »n
interval of eroslon,

7)e Deposition of the faurus formetion b llawed
by a neriod of doformmtion vich inyolved the rofue
venation of wowoxlsiling atructures n! the iIntroe
ductlion of new lines of movem nt, tiv: never defor=
mat lon, however, bein onetically unrelated to

the Tormer.
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8). Period of quiet during which "umaternary
terrace depoaitis wore lald down followed by 15 te

quaternary uplift and dissection.
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