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s iz.e and Natural Boundari es 

The re·gion under cons·ideration is roughl.y 

triangular 1n ·shape,, the base or the triangle 

being formed by- t he f,anta Clara River Valley on the 

n·orth and · the two sides by the crystalline mass o'f 

the san Gabriel .Mts. and the lowlands between Saugus 

and Newha 11. 

The area of th1 s triangle is approximately 

20 to 25 square milea., most of which was covered 

by the w~it er dur~mg the course ~ the field wor k. 

Purpose ·ot J:nv~st igat1on 

This investigation was carried out in IJ1.rtial 

fulf1.llment of too requirements for the d.egree of 

Master of Science at tbe Calir o n ia lnst1tute or 

T·eebno1ogy. The work forms. a unit 1n an extensive 

areal mapping program designed to cever those 

portions ~ the Santa Clara River basin lying between 

tbe san Gabriel Mt s . on t he south and 'the erysta.111:ne 

massif extending eas tward from Liebre Mountain on the 

nor:tb. 
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Fig . 2. Airplane photograph s mwing 

d.iffarence in topography between the sed.i• 

mentary rocks and the oo. sement complex (be}. 
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Geologic age Kew 1923; U. S. G. S . Bul l. 753 , 1 924 

Parts of L.A. & Ventura Countie s 
. 

, l luv ium 
Q1haternary Terrace deposits 25.0 1 

-
------------------ Siiugus f ormation 

(u.P l ioc ene & Pleistocene) 2, 000 1 

Pliocene -

Pico format i on (l . Pliocene) 4 , 000 1 

Unconformity I 
-

Intrus i ve bas i c rocks 

Modelo f ormat i on ( u •. iocene) 9 ., 000 1 

Mi oc ene 
,. 

-
Mi nt Canyon formation 

( u . 'li ocene) 4 , 000 ' 

Topanga format ion (m . Mi oc ene) 6,000 1 

---

Vaqueros formation (1 . Mioc~ne ) 100-1, 800 1 

Oligoc ene Sfispe formation (Old:gocene) 3 , 500 - 4 , 00l) ' 
-

Tej on f ormation (u . Eoc ene) 2 , 000' 

Eocene Mega.nos formation (m . Miocene) ;c , 000- 3 , 000 1 

- ? - . ? 

Martinez formation (l . Eocene) 1 , 50 )- 3 , 50 (.) I 

Unconformity - -

Chico formation ( u . Cretaceous) 5 , 500 1 

Cretace ous . - - - . -

Absent 
Unconfor•mi ty I 

Jurassic Absent 

.. Jurassic? Granit ic r ocks (Jurassic?) 
C, 

Pre - Juras s ic Met ~o rphi c. rocks (pr-e - Jurassic) 

Fig . 3 , Generalized c olumn showing relation of the formations 

f ound in the Sand Canyon ar·ea to the othe:r• format i ons f ound in 

the Santa Clara ba'sin ( t aken f rom U. S . G. S .Bull. 753) 
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Fig. 4a . Gray , shal y member of the Mint 

Canyon formation , cut by a small fault . 





Fig . 4b. Ash bed in the Mint Canyon Formation 
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Fig. 5 . Bluff of Modelo exposed in 

Syncline near Sand Canyon. 
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Fig. 6 . Exposure or Saugus sandstone and 

conglomerate overlying the Pico . 





- 24 -

• •--•~1-u _ _ ,., ____ .,.. .. _,e_,_,_•-••-•-•-• . ....., _________ _ 

(l) l • ·• 
r. ~ IP FW!iJ II ur • • ' .Iii!'"= l .., " 

,. ' . s .• :,. ; . s •• s • 

. ·upat ll1t1 ic 

tr 1n 

· o 

.. 

• 
-Silt. 0 



-

1 t 0 

e l 

(21) "" I . lto 

• 

t O· 



-- -

t - 11 

b 

t 

lt 1· ~ - 1 DM~o-ci.. 

• ,eoJLO'r CQffll'.1C)8iEJlil 



in 

t;;M,~.~~o ~r:nulld It 

C 

' ,t 

~m t 

:tr i 

. ""' -

1n ii 

.. , . • 

l 

f 



nt 

t 

C 

1t 

1 

( , 

1n 

ry 

,. 

1 

1. 

t· 

- ' 6 -

1 · 

t.b1 

0 

t ·t 

l'g; t 

" V),. 

1n 

at. () 

h 

t 

1• nt 

'0 t • 

rm C 

l 1t 1 

t' 

tmt 

by 

ks 

11n. 

)\ 1 ,,, 

fl id. 1n ·bi 

t nl.t 

d _ 

n 

ct1o 

0 

() 0 - • 

• 

01 

rt1l .lo . 1n., 

b i 1 R!: il"' .• 



Fig. 7 . Airpl ane photograph showin trace 

of the San Gabrie l fe.ul t t ll'ou ;h the sedimentary 

rocks . 
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g1vo oome 1d(!}a or the di.mi ,.11th.in ttie zorx, . nanertt l 

evidence rran tt,e t:rnco or tho· ftn.11 t seaine to 1ndl• 

o·ate t 11.at 1t 1s Vf!J1!'1 11teeply t! 1 ;:>1nc;, moN nGm"'ly 

vert1ca1 t.l'lllU"t oth&N1•• 

The ovidence ao to l.1r-oct1on c:.£ it10tlon 1111 

oonf lie t~1ng. Fram Place,a-ita Canyon wo etwu.rd thl"Ol1gh 

the ad!me:nta.ry- bode t'b® fault eon~ 11os fill.113oett 

ent:17'&1y' 1n ~• ~atl8U8 rormatlon am no d~ ev1-• 

dence can be found to det.0P1uino t ho o.tf'set daept:. 

cu-as told•• Neu tho lino of ooot t on I>-D' it wa,s 

tetmd tm t t 1" Saugal'J ~le rnnth or the fault a:re 

u~u.rn,,d n.gatnet a .. a ~sive c mgl.om.orate b!!Jd on the 

north. ~r west aott bed s ot fiaugua to tho 

north or the f'atllt 11.rre nn arply bont down. not11 r£ 

tho·• • Me point to up11t't or t le blook north: ot the 

t'ault NtlB,t1Te to the bloclt 'aotlth ot' 1t. 



-~ .. 

Prom t :no june.tion of' t ~le ~ ' s3.riel f ~tult 

with th8 006 ir~:: .. ,etU.atoly :.-- ~u t h of it tX> Oennan 

Ca~l the h.igli toniH.nf; C!'YfftallS.no T'.'l(il.$ "1 indi• 

cat'1s ui,11tt ot the ~tbom b .ock !"el-ittive to tbe 

dof.)oaita rmr·th ~ .1 t. Fa:rthor east along t h e 

e0t1thnrn .. :t"l:.mt of tho san Ga.bit1el ~~oontainr,, s '1:'111 ;11• 

-4'V1,d8nco goes to _A!\OW t . at nrx.,o ~o U1t"> n ar•tuarn 

block was upltrtad PCl.n t! ve t~, tho :.nu.thorn one. 

,\ loo~ t 1~ f~t lt llt tUlOb r~ tbe ~L1'1 1Bbr:1~,l a t 

P1notos Canyon th.e ~-»t- (\11 baa anp,\:rontly been up 

to t 1~ t:l:Y11·th, 

rllia ovldenoo s~o to point to a. rota.tton ot 

bloc.ks around a north-south Of' nor·tl1oost,-110ll tJ•o , t 

Dlti !'l f.)Ms~1."lt·~ t i rou ·i1 ~h e .-eglon 'oo•twm:m .. ·o ~O.d• 

watol."'.B or !:1Md Canyon anti Pncob Canyan• th•o ma.Jn 

tilF.tbO of t1 !:au no.br-iels lt.1.vin, ; boon uplU'tod .,'i th 

t _'lr0\'1 lnoftJO.ein.1,1: to tt~o eant. ltt n s-11·,-ril r •~ to, 

ftOnller crystalline f!B9-@ vmld hnve 1 1.:tcr-ea .r. ing 

· ll..:row to t 'tl) we 3 t • ~ I 1th ru {-: 1·1 a .:-.io chan1.t'f.in t h e ' \an 

O&brlel fnul.t in the, :::~d CM,.ycm ar-o.m. wou} d. a 

relatively U.."'l..'.hl'.tf)O'rtM t t,r,ll ·JOh , t he w-,d~ of aed1• 

ment e sopa..m ., tn , , 1t t."ra 'ti. e net f cul t tt> fue IJO'uth 

be Sftg a el 1r:;b tly dovndro :1 )OU b1ock .• 

Parallel t o t."to f'AJ'l 0. bP1el t 11ul t md north fl 

1t e.inotber flllllt euto t.h1"0Ur;h the runt f.'Qi'l'S"OJl fonna

t1cm (.Pl.g • ea,, b. ) • The traoo of tb1• f h. ult t-Pike• 



Fig. Sa . View southeast showing c rurse o f 

fault to point where it :Pl ss-e a ,mder the Pico 

and Saugus formations i n t he syncline near Sand 

Canyon . 

Fi g . Sb . Looking northwe st a.long the 

same faul t . 
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C Oil fo . t1on l.\.f':iJa . r t o faulto.i . ~ ftlult 

Pl nppen to di ~ply tvlard b e5 

an 

t \. 

0 
90 .. lt jo!l\ l..i ·O· 

00., l ~t ~00 he 

v1e1n1 tu of : mpJ:w 

• ll!.ree t1 -~ • In th 

!\an br1ol fault ~on 1n 

:;opn of ~Ml (~ .. 

• 
oouthem half of t le fald 

Ulnt Canyon. i,\ lo•• P!.oo r.md t ngn· · &t1cm a. 

1.nvolv: d. !.n thtl d'G..to.nna t;1on (FiJl• 5 ) • :~ dip of 

tho two older- _ or!!lt:l t 1on 
0 

, thfl Pico B nd ~- itl . ar-a lo8s l':ltron·~l .. - ~d 
0 ' 

hav1n~:~ ~V.,Nl e '11pm laetl t ,:.1an 80 ., ?lort of' '2-. 

im · . tbe Pi ao dllt.oot on .• 

. pru:-etl 1 ., 

' or · onna t-1 n. the .f iret eun:tng .,fter po-s t1on 

0 \., t1H), :,r o.lo md. probably COt)'t~ por&n{tOUSly ,· 1th 

the · ioh t ho \t lo 

foldi.n:; . ·-mb. qu . t to 'tho deposition o 

t 

o: 1 ,~ , t c t1 C t • 



l 
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Fig . 9a . Looking southeast along the axi s 

of the l ar ge anticline paralleling the San G brie l 

f a.ult . 

Fig . 9b . Same anticline farther west. 
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£~ t,...ll"e eect!on D• D'• Hoth the an · cl.1ne (Fi ~. lOs} 
0 

B s,meline t,\ f) tJ .. ld d an1 r,1 ttl{l;e 15 o,,. 20 
0 

norti 0 • .i."b 1Jr 9 trend 65 'iii • . The d! , l" 
0 

:from 4.0 to ?O on oit.iwr :fl.Mk o,.f t.h e -'o-l.do md 

va l pl&eie 8 MU :'1.9 ' 1 ,Of tb: ~m-ti ·line 

"I ry nearly tion."l • .. ' f"ol do not 

pre>notmced a 1,et ey. tbou r_ l tho ~-tr&t Ml ( . 

-· -

north t fl k ot t,l . ;t t1elin tJ'tead,y d -
er a ... ~ - 1n dip fl a h'm t,,he az1 e .• r-- t . 
of ct:1.on line 

{ 1g .•. lOb) ~ 

': ¢> fn l d . c>ec-ttr t n ti'!e ~· ngus f'o . " lo , om 

nor-t?1 or tba r. an O:t tel .tf. 11tlt , t:l'EI otber oo-uth ot" 

it near lae0r1 ta O ·yon. 'J.. i f o. :1er u n ge-1· tl& 
0 

told t dip not ~ ~ltl y exeoed :i, 20 • It · e 

cut oft by ' he t n Oabl ·1 1 f Jnilt a t 1ta . t 0nd,.. 

'l'he ant elin 1o ,;, mwrt , !iu.1.rp fol Pl.tms~ , 

tb ·et.erl.T,• 

,'\ all 1.nal ld w1tb a no•th· t 

8 OCCUP in l.o :mil ,tb1t 

t i acljae G~on am mJ.nor tl 

1n t l 'b Mll1t n QJ' ( :plmr g c• 

~ 

-

1. 



Fi~. lOa. A small , sharply folded anti- . 

cline in t he 1/d nt Canyon formation . 

Fig . lOb. 1l1he same anticline with the 

struc t u!'e outlined by an ash bed . 
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Ti~es of Deformat ion 

:\ e !il10-.:1 by' ti-H) le1,~nd ( l"l.,m~ I) ev~y r.onl1e.• 

t1on 11.J ttet)11""st tod tr-om tti e Ollie adjncent to it by e.n 

unco.nf'orm.ity ropre-~onting t~l .)nte;;--vsl Of erotd.oo ar 

tllintroi:,hitllrn or .'I• .et!lt,,,,v c•' ,l:.eeeer 111n;n.1m<:le. r::,1e 

1,osrit oortn 1i1 at t.t1.ese 5. ntqN'f~. ~ l r, ''..11tlt; o!' ~r,1.1u•n-

t1ng f:b:) · 'ode-lo· r · ti·an ~1 ·tht undorly:ln, .. : :c'. mt; 

Canyon. Jc11 vimv or t,h f , tac~ t ~)nt , ·-:~,1e 
. \ 

1 ~ a loooll•(i)(l• l8lld• 1a1d de~ tit , an:, 

w1d-es ~oli4,.1 ~"U':U10 f'~ t..1.on -~~~it[ ti:© o.hs~mtk of an * 
I 1. , t .. 

noncl.u d v& evkl~nee J;JO:J.nt:lnr /~ \Q ept1 t1DW:me -~uemc e 
II ' 

or de1'>0:1.1 t i an tt1.e o.utlW!· hne \fo11/0W0d tlw geneffll 
1\' '• '\ 

m-oaednt""e of ~e~t1ll~ltin ::• tlHt ~'° 'r.1n!ta t,:y~ .. 'lme-0nfor• 
( 2'.3) ,, 

mity- •. .:\ s th$ ·:oJelo .fot'fn~i•tl$1 · o. e )11',J,ch a $l1·'h t. 
I I 

~- .... 
t·q:eihf W-,di'rh:Hifeinlrir/,wi, ••~I~------------

( 25 ) ld,m, , p '• 08 

H Iii . riflPP H I 9 Ip;; m 1 9 pnzsr- . p••;\· 1 Pl_~ 1 · 1 - F l . I . f V: W J 

· real extent in thi s ro,:rloo .f1tl'ti imr>o~"tnncm in t:he 
I at ruottml J;-~lntion. i ·s 11o t r1;itl8n\t . 

\ 
):loo 1ern. .lll tho r-er;.'.loo ~)A~ , ~int t'.'fl;Yo» forma. .. 

l \. / \ \ 

t1on x-eatn e:1 .1.re-ct.l-y u.ndor nl:~:fie·f' the ;1~ ··'Q\or- -:.au.(~1~ 
I I . 

fo:\:'D~ t:onri. anu , u-Ei a \own by ', sec\1o.t~a - A :i .~~1 c-c 1 
I 

( t'ln t o .t l ) it is 1:1oru int<cn-i.noly . f~ld.Gd thR1\
1

, _mp 
r:iemlJe.ro of. t~ l("l ~-- p~•n tmdo i.:~~p. 'i'l~o c cneluni;\'l tpl-

.1. ., \' \ 
low:: t hr..1, t · t t 1t} o nd o f o, ',O l o t ! i~c hG nt•oo. Ji' a · . , r r . 

\ --1 ', ' in·uol v1ng tol d:.tnr~ tnd fs~t-su.bjeotetl to dof'crrnat:l 
~ . . 

1..'l;g with outf icient uplift to !'"l'11Ve r$lt".h of t~() r{~<lc 
. ' ~ 

r~tion removed by 01-o:d.on . Jtn1.u1.i\ tW.n- /i110 poP3~ 
• . I 



-

fCJ'l.b7.d 1n .., ~ f en t1ertt h loolroci out . · 1~ 1 ~jor-

ssncl1ne urith · ts lJu.I•io<J f uult d tho f.lQ.jm~ nnti-

el1.."1e 
• 

t!r · ne . l f'old1n·""• i->o ,.1 ..... 'I? ' "'"" • t1nl,4--. . ., . ,_, .. ·, "!! 0 ... \.) .J;.4.~, 

and gynel1n M ,. t1ll),c:ori.t& .o,r~.ron i,oro k r-t'i a. lly 

1 'lOloped ut t l1o ti .. u lao.. i. 1.a doUbtful woo-
gi1'l 1 -foul t 

~t."1 r:-ta.ae fl .. ® t'h sedir.lent 

m t o:nned at thu time•· 

Tho small ~ s.~ 

w1 th ' (IU/'1;u • .. ., t the ' ln 

ev1,1enee to ·too natur 

1g 1co 1n con t 

,ion 91 -

the uplift 1 f <rth • 

ancl ?ieo t<J . · t1on could be ound in tho 

point to ~ coneluai n thi:i.t hi. p0s~• Plc 

t.me tJ1c aNa. U!l ur.,11.rtotl ,;.md possibly d.of'ormed 

l1~tl y , thu a ll · 1n-':". tho Nmm l of a !"t~e 

.nrt ot the co r t 1on t,a,fore r,onitlon ot 

" ugu.e. 

tion t! tJ ~9n; ioo •.BS 1n un . ,rent cl fer . t1o 

· f orr:n t1an w ,o r od on t ho fol .. a th.11.1 time 
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invol ving both member-s Qf the r 8 r nando g:roup mid 

a c:o&ntu ting t.hG folds 1n tta, older unrleJ:•·lying 

formations . '11.ia nua.r·terna:ry terr co dopot its lle 

und 18 turbed over ~he r ,oded edg • of 't:. upturne l 

Baugue f armation indicating that following t'b.0 

1nterv!?ll of post• r ugU. O!£' f-l l.eistoeen d.at.or.mat1on 

the lmain mu, remained r l at1v4l>ly qui-et ith only 

a slight o.mount of uplift . 'rh@ eeyetallln· m1& g 

ppe.ars to bnve oooome tbe .ot-ive element at this 

t1m , . gr~,dually bsmg u 11fted t o 1 ts pt>e t le• 

vntlon. 

~.eehanica of Def'<rmation 

In eo ns1d.e~ ing the moo an1o e or t 1!J def'om . • 

t1on wtfe "'ed by the $s,n.d c anyon are,A ,, , 1e ti 

ol m nt 1 bJ st .kept m mind, by d 1v1d1ng the con 1• 

derat1.on into two senorf.ill r,oriodth 'lhe f1:r tt t f) 

tlhall call the ?'rfJ• ·Pl.1oeen.o par iod J the soeo11d the 

P1 e 1 ntocen,, p r1od. 

~1 Pr-e-~lioce.ne Period 

The pre- P-l!oeene structunl p:t c:ture f.1 rst of ~11 

kltrolves · 1 fl eonoept of a ba 1n, or 't')G:rha pa more 

irop,e-rl y , 7h-o so thern e,J.i-:; of c::&. basin , or unknown 

a.r;e , but certninly pr ..-!.a.ocona , which io d o ito-d 

a l ana laid Ile o 1t, +-h6 ~int Oa..nyon.. ove th1s lie. 

t ~1.0 ma1"'i..'le ·1od lo . /\. t t ho ond of. 1,od lo time t his 
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have t o bo acti·,rol y ;lr. tit"lt1.on to I c>,l c o ·:_}·, ,~ 

n eo MU'Y c r. o·s fo l :.:n ·• lt r .. 1.t,:·-,11t • .'fol" ~~;:.u:. •lo ,, 

hm,·o '·)0 n t~ ,,: a 1.oot'll tl 1:u,wplnr: -rihlo ·1 

( tood to oo n cwr-tu.ln nnot.t.'l t of l c:n:--~ 111-

1n~j· 

2) 

'l"he structu.Nl p1et-ura c urinl,J the s cond 

major riod t.lf)fo-rmn. t lon 1s r-nr:w n on the 

etrue tural o t oll rm p ( P 1 :~.. 12 ) .. Ol d , _, t;;'· f!W:Jttll'SJ. 

trcm4 n n. e 1: t1l. se t nnd !Of\~ ot t l'tem ar:?tivo,. 

'but only n1 1rthtl:r :·t ,:. Nmcv tttrueti..we a h v hoen 

1nL!"OdU.{H d , h\.lt i!U.~o C )n int~( to tho timl"r,;1na of tho 

OO.A1n . 

1 rd.roil . t o t on.r 11.er one 

1n "O f !lr 

t ,e r l dn 3. ·1 t t5 ~oc .. M nto. l';Ut t 110 p ,tJttm.o-e of t 

i8W ,;,, tPuctu:re.. ,oo n,,: r, ,)t1(HU• t o t, 1 .. n tic lly 

e .. ! r tJ)t) ntructln o 

nl"e teP. d1. r>SJ R fnul t 1 .. 0 nen.r~ to e 1umd 

a n-OX4 l t h ot ll!\ 1 s • 

Infe~o _. ee. a,i to ~ na. ture the f QPOo 

cau.a ~ · h1 

1bl t h t ttl 

la.tter- ~tage appct tn bo s o 

t'.tlQr ·· e n 't fool 

f'ai-thol' t rm t o . 1nt ott th 0 f i11.ct t' t 

---~--rs to b a ~ ,nn,-:;'.lt in ~oo ty 0:f' oro •e'ft'3' a.f• 

f tJ.nr, th a:rtm l'b.lrina; th nt ter period ~ dofoma-

ti • 
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!\ ~!.et outl1ne ,of ti1 e 1n~1: ll 00010 ,~10 

events ia g1von hero wl.tl t/H) 1ut 10 ,' •e crnolur.1.lone 

eonc ,un l nr: . iio r1 , , o rt•u:tt ion f)f t hi,. !'() ~ ,,n : 

____ n<WYOR,0810 1rat~l~i l o t"' . :r-i1n1t1 r' bat'ho• 

11th into C:retaeeou,fa ,m d 

3) . e1tion of tl'. 'J1t1t Gonyon .o :mti 

tdj;h t:.l · po a1b1.11 71 

t h eas · 

0 inter .t , ·l of 

i.o.n Mel de "711 , tion., 

5 ) . Po t-• MJ.ooen0 , · S'trophimn forminG ol 

and foul tl-3 :t n the oo· i o~ • rind cnueed 
0 0 

h :· r ere-es act .n :1n 1.t•ootl on tmo E and 'Wi: E.. 

6 ) . 

in:,Ol"Val 

7) . 

roo1on. 

venr. t 1on or ~ 

n 11n 

1co fl.lo -<l by .n 

Of ID(h' du.ct1on 

mat 1 • ver. be 1n · , ,en.et1C"a l 1y w1rel tod. 

th f or r . 
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8) . Period of quiet durl-ng which Q.wl'ten,.ary 

t..ell"l'840 depoa1t1s were laid dOiffl follmied by l .1. te 

q1.1atctrnar·7 u plif"t and d1 trneot1on. 
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