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D~ 

Rock in the sout aeterly portion o th· TeJon 

·Q dr n 1nolud pre- cm r1an (?), F 1 ozo1e {?), Ju s1o 

gr n1t1o rocks. thick r1es o c nozo1c s 1m nt o All 

poohs of th t o por1od r th Cenozo1o re r pr ent d. 

·v - r Eoo n ( rt n a) marin b ds o.r overl n un-

co form".bly 1 1d 

Oligoc n l nd-la1d b 

cene (Dom ns1ne) rooks- lso m r1n , 

occtu• 1n th e 1sol t p toh s . A 

full r1 o l.1 ooen rocl..s 1e pr n , from u roe through 

T blor to lo. r all m rtne nd n dd1t1on th 

1s th · int Canyon form t1on s the land qu1val nt or a 
) 

portion of 'th · odelo ~ 

th T mbl r . l1oc n . is represent. d 1n th southerly part o 

the re by m r1n Plco beds and 1n t.he north by he r 1dg Route 

orm t on, l r ly laou tr1n o h se re b~tb unoonform ble 1th 

th nde ly int; i'i iooene roclt and the orm-er ar overla 1n also 

unconfo bly. b l nd-lsid le etoe ne (Sa gua) o Upper Pl 1·­

toc n t rr c border om of the str am , wh11 Re t alluvium 

e ·t nde · 11 up th l ,.- er .str am ch nnel •. 

D for t on has en brought about by t tic load$ 

1ntr eton and dyn m.1c aompr se1V'e forces. The l n t na,med have 

broken the r a 1nto th blocks pr t d by ma or fault · end 

f ult d · 1 h1n t.h m lv s.. A large ~nclin . has d v loped in the 

c ntral block nd .n up a.rp occurs athwart the t ·nd of oth r 

struotur e. The eat rly block 1a eomplioated by ·a l rg overturn. 

1 



Tb G olo 

I~ll'EOJ2UC1i lQ~ 

r the ~outh st rly Portion of the Tejon Qu drangl , 

C ·11forn1 ~ 

By 

Thom s Cl m nt . 

1Qc1t1~n in~ 1\ze.e..t w;:e 

Th . TeJon Q.u dr ngl ,, · h ioh lie · betw en latitude 34 

d gr :0 m1nut and 35 de ·ae - north, nd 118 d ·ee 30 m1n-

-u n 119 · r es . ·st longit,ude# occupies . strat g1'C poe1_. 

tion geologic lly in C lltorn -• I s northerly portion 1s l rs • 

l y t n up 1th granitic ma.as that is . south rd xt n ion o·f 

the 1 rra ?1evad Rang , h1le th southerly part 1 air t1sraph-

1c lly nd truotur . ly r lated o th Coae. Hanges. T.hue in 

th1a qua ransl th · 1s a oom1ng tog ther or trro p r~.t and 

d1e't1not prov1no s . The firs ment1o d region ha been n part 

touch d. upon by H. 1 , Hoota!- a.nd 1s being mapp·d ·1n d t 11 by J . 

P . lda nd tud nt.s of the Oal1torn1a Institute of Technology 

The · r1tar has be n ensae d 1n mappln ~he ooutherl1 portion and 

pre·eents here 1th the r~.U!·ults of hi'!~ i11orlt 1n the south astel~ly one 

fifth. 

The r de orib d in th1o report 1 rectan ula r in shape 

nd· compr1s pprox1 tely t o hundred square il a. Ita east 

nd. outh bound ries oo ncid w1th t,ho e ot th qua r ngle, 

1 Hoots. H. w., Geologt and oil resources long the southern border 
ot S n Joa,qui.n Vall y , Cal1forn1a. UoS:0 G• s. Bull4 812- D9 l9!0il 
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2 . 

and it extends west almost to the 118 d gree 50 minute meridian 

and north almost to the 34 degree 40 minute parallel . Excepting 

for a fe square miles in its estern portion which are in Ven~ 

tura County, it lies ithin the limit of Loe Angele county . 

(Plat I) . 

;erevioue . or:t. 

The first references to geologic featu.ree o! the Tejon 

Quadrangle a peax-ing in the li tera.ture a r e tl1ose made by J ., D. 

Whi tney1 21 regard to the metamorphic roe.ks of San Franoisqui to 

Canyon. Watts2 included the southwe terl y oorner of the quadrangle 

in his early map of a part of Ventura. oounty, bu.t d'd not extend 

his· ork as. far eastward as the pl."esent author ' s estern boundary . 
1 

Herehey3 in 1902 mapped and. desor1 bed certain rooks that oacur in · 

the · region and referred to some of them again in 1912, bit from then 

until 1928 nothing further seems to h.ve been published. Th 

bre ng of the st. Francis Dam in 1928 dre attention a ain to 

San Franoiequito Canyon in the southeast aorner of the uadrangle 

l i tnej, J ., D. , Geologieal survey of California; qeology, 
vol . lt 18600 

also, Th auriferous gravele of he Sierra·~evada of California, 
Harvard Coll e us .. . 0 . z. , .. em. 6., no . 1 1 1880. 
2 Watte, $ L. , Oi l and gas yielding formations of Loe An eles, 
Ventu:t·a and Sa.nts .. Barbe,,.ra Co.untie.s, Calif. State Ifin. Bur. , Bull . 
11, 189? . 
3 

Hershey• Oo H. , The Quatern ry"of outhern Cal ifornia, Univ. 
Calif ~ P -b . in Geo ~ , v l . 3, no . l, pp . 1.30. 1902~ 

al o, S~me 01·ye,t lline r ooks of southern Californi.a Am. Geol., 
VO •· 29 ~ pp 273•290, 1902. 

also, Some Tertiary formations of southern California, Am. Geol . , 
VOl o 29 . pp . 349-372, 19 2. 

also, The Belt and Pelona series, Amo Jour . Soi . , 4th series, 
vol . 34, pp. 263-2?3, 1912. 



nd 0 11 orth t ny p p r de l.1ng 1th the -geolog c 

f ture imrn di ly ono -rn : 

ins about tb1rt • ight uar m11 

short p p r by th uth-or co er-

1n thi corn r ·nd ~ritt n 1n 

1929 on f 1 1n th· or ihe c 11 orn1 I t1t t of 

Technolo • It . 1 o n n t at s ral o th· 011 comp 1 

h e o r .· 1 on l it t 1 s 1th n t r ion, but to date n 

of h ir repor~a b e .P 11ah nd only on by H. R. John n 

n v n Cou b n 11 ble to t ~r t r . 

Fi ld o t rt 1n October. 1926 but u to th 

11. t d t1 0 n t th di ~a l or th . ".it pro re o· Y 

unt l l 9Q Th nt r u r or th t y r e p nt in th 

v .. be ·n t e umm r o oo ln y r in 1t1 

to ioh s eh e k · and bol1d y s as hav been -:v .11 bl 

b put to u . • 

·G pp1ns e don .1th th aid of a Brunton co p s , and 

d i e record d upon n nlar ment o on of th u 1t St t s 

· G olog1c 1 nurv yt a topo r ph1c maps~ 

o l or l to ias.ooo and th e l r 

or1 1n l nw.p is on t 

our 1m s a . cal 

of p :rox1 t ly one · nob to on - h lf m11 ., · 11 - the to ography 

1 -ther sen~r 11- - in ome pl o a, king aocurat reaord1n 

di r1cult·• on tb hol p w 

n 1 al topograph1o mp no· 

ound o be 

1ng m 

1 r etorye· 

th DY Surv y with 

th p . ti n o Loa Angele Count.y, un. ortunat ly · 111 be oo 

1 A part - l list, incl d n~ tb~ mor 
the b b ag -ph)' .• 

rt·nt r pp ra in 



4. 

1 te to ne 1t th u hor Airpl n m- o ~ rn ex-

tr · 1t o th gr ly 1d d 1n ma.pp n some o th cm-

pl x1t1 s or th P1ru 1 tr ct tf 

.&smn2W.;;",;ld~~ 

T e ritt r wish to ex.pres 111s appr o1at1on of th 

1n 1r tion n help s1v n him 'by Dr11 J . P. Bu ld and othe 

inemb e · th at r of the 01v1 ·ion of Geolo .. ...nd 1 ontolo 

of th Calif m Inst tut or T chnolo J u . r hos 1 t on 

th don • H is particu ly ind bt d to Dr . w. s ,~ . K 

of th St nda O l Company _of c ·l1forn1 for me.ny v1e1t in tn · 

1 nd or uch xo llent 1c ~ d he lso is in bt to the 

s nd · 011 C p ny for sist no during th f1 ld son of l 29. 

• H r ohel Dr1v r o th . a.me co anr d eve l d t rmm t1o 

of roram1n1f r from th re • Thank r due to Wr.. w •. iu. St bl · r 

or t.o Ang lee nd ca. t · 1c or 'f1 11 log nd report on th Caetaia 

he llowin m mb r · o 'the ti ld g 010 -, cl s f t h · 

Un1ver 1ty of so th rn O l1forn1 ccompan1 th r1ter 1n h 

f1 ·l t dlff r nt t : ~ . A. Dou ·l s , Jr., R Mo F tzg rald. 

F. • Bpenc 

o Lyd1 Bro 

F. M on. Lo D. Riggin , Jr.. Go K. Robertson and 

~ t out th oon i nt encouras· nt an · co8perat1on 

01 nt th ··Sk could not h ve een oompl t, .• 

The \\th bound ry · f the T jon Q dr nsl· 1s b · t 

orty- f1 m1lea north of the city or Los Angele ·, a.nd th portion 

of the qw.t nsle her 1n scr1bed 1s mo$t ily r aehad by- the 
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inl n rout to n F _.no 00 co m nly o. th R1dge Rou 

(U, S.H1 o. 99) Thi 0 t, the r a into 0 lmo t q l 

p rt nd s t nly v d r d in t ion. ll- bu1lt 1rtr 

ro , ro th 1dg out t nd bout t n le Up 

E t b e C ny n. 11 r r ro re round 1n 1ru c t. 1ct 

Ch rlie 1d s n F~ ,no1 qui to Canyons. Th n .. rd d h1ch 1 l xt nd 

up lo 1n c yon,; through O Fl t '"nd thence into up Piru 

d nyon, ro ·hly ll 11 g the Rid ~ Rout , is und r c n truct1on 

t th t of r 1ng but h s not rogrea ed euf 1c ntly to b of 

uoh -rv c o th r1t r , A tr 1ls kept up 1nd1 r r ntly 

l c rm o oi o th pr min nt t,h the ro mos of 

t r enb r oh only on foot nd by dint o · had o • 
.. • .L • 1111 b r1 · tl 1noluded part of t 1n hi ' P ru W ld rn es•• 

n th 

of t 

t rly po 1on is 1nolu 1n h t a h . 11 'on 

-ro ~.ha na mot ln co a1bl r gione inc 1 orn1 ' • 

lo t 1 v . tion is 1n the oatU'on P1ru Cr ·k nd 1 J t over 

l 00 fe-t above .i rve l • bile the high st po int. 1 . in the no th• 

corn r of the r pp her n unn d p tt in 

lt1tud of o r 5 . 

4000 1n leva.t on being pr b~.bly not 

ov r 0000 • T r is g ere.1 1ncr in . itude and 

1 H1 1, , T4, s uth rn C 11forn1 g ology 
qu m, outh. Calif. C· • Sci., Lo t g 

1 s 

2 K w, W. $ ,. ':, .. , 
n Vent c 

ology nd o l r sourc s of p r of Los An le 
nt1es, U.~. G . S o Bull . 753 PP• 4-5, 19 4. 



rugg · n s · f om ou b o north, p rticul rly not1c able 1n cross-

1ng th r 

but l. e ma 

b 

south rn one- t . 1 

y of' the I'.t dg . Route nd t.h is 

1norea from ·t .o st. Al ltud. 

.r g ne lly und. r ):)00 r t bO ee 1 veli 

thos f th north rn on - third . ppro ch or lightly xc 5000 

6 . 

Topogr phio lly th· resion ie xe din ly rugg d, 1th 

surprisingly r r s fl t enougi to l nd them elv to culture of 

ny ort. The c nyons re en r lly et P· all 1th at t1m 

l o t n1f .. dg d 1nt r luv , 

t · n he r alls our nd 

nd om or th ~t 

hundred f t high. 

m flo -

p ct l.ly ·tru of P1ru and Ag Bl, no.;. or ks.. hos cour $ o f r 

11d ·nd ur no n to but few p ople ·1n south .rn c liforn! • 

B' l . nd r d v loped loo lly p rt 1cul: · rly in cont nenta.l de : 

os1t • nd 1 ndsl1 e topo )raphy 1e very common. 

Drain ge 1e all 1n n gene . l south a~ 1rectj.on to the 

s n Clar River, which 1n turn flows to th . . .... 
est and emptie · 

into th Pa 1t1c Ocean Ju t south of Ventu • The eries of 

r1 ge along ~hich Uf) S o H1gl1way o. 99 18 built forms a n tu l 

d1v1de bet $en the ea.stem and estern pottt1ons o_f the ree.. the· 

former being dr 1ned prinaipal.ly by Cast 1c and El1z b th Lal< 

Cr eks n th ir tr1butar1ea, th l tter chiefly by th P1ru 
1 

system. In tbe xtr m· so.utheaet corner the 1nt rmltt nt stre me 

in n n Fra.nc1squ1to and Dry c.nyons flow directly into the Santa 

01 '. ra Riv ,r, !h1le P lome.s n(l Violin c nyons hich e.r we t of the 

R1dge Route dr ,in into Cast 1c Creek rather than into the P1rut 
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91 setation" 

s u t d 1t 1 1n th outh rn Co t r .. ng o 

c 1 ,,,mi • th1 r sh - .r1d ol1m t nJ y 

b outh rn c 11 orn1 hol o The ne re t gov rnm nt reoord.-

1ng t t1on 1 outh nd st t1 tic 

ro th mybet n b 1ng 1rly prea ntativ of th 

region in n r l . 

thirty- 1 ht y rs 

e oen nn l rain 11 o r a period or 
17. 54 inch nd minimum ror ny y r 

h 1ng n 1n 1877 1th 4. 5 1nch s .nd th m · xlmum 44, 20 1noh 

1884. rule mot of the r~1n com a from D c mb r to pr1 

h ch p rlo th r o~ con t1tute th r1nc1p l s o · 

lthoug r ly ow· r · 11 rlng. th u r o a con equ nc 

f th lo r int 11 most of th tr m r 1nt rm1tt·n 1 P1ru 

c l z b t L Or 1ng h only t o to a1~t 1n 

run s st ma throughout th ye r . E n th e beoom dry in 

. dur ng th · hott p rt of t,h r. but hr drock 

to th surr o ttl 11 flC . s ne~ lly may be found . Agu 

Bl no c nyon cont 1n tr hr an ther most or th t and 

n .· r p r n · nt p 1ng · ooour in ver l of the ll r ca on • 

a.p r· to a. perm nent sprlns ·mark th trac f Jor 

t lt 1n 1 c nyon, · rm s r1ng rking the am f ult 1n 

Eliz b th. · c . on • 

T . nnual t mp rature . recorded at b 11 or 

thlr . - eight y r s 61. 5 deg;r F r nh 1t, 1th lo 0 

10 de s bo z ro nnd h1e.h or 113 d gr as above a 1h r1ter 

baa r cord t mp r tur· or 120 de r F renh 1t in the sun 

d ring us st, and it 1 probable th t v n high r temp ri ture 

ar r eh • T e humidity,, on the other h nd 1s low, nd sudl 



t mpa tu r not unbe r bl • ltho eh not p rt oul rly oom-

ort. 1 • Ni ts r g n r lly 0001 ven ur1n..., th hottest p rt 

the y r . Sno 1s rr qu nt 1n · high r regions durin th 

w t s n · .n h b en known to f ll l t in April . Th 

b t eon for ld or · r all a l t s r1ng th latt r 

b 1ng more d 1rabl bee .u o th pres nee o ot bl t r in 

the jor c nyons t th t t1m .. During the su r no d pena no 

o n b pl oed upon the po s1b111ty of f1nd1ng at r and th 

xtr h t ak s 1t 1 pe t1ve tha th s olo 1 t c rry .n .. d-

t upply . 

Th v s t on 1 di ot r pon to th nv1ronm nt . 

1 s m 1 r to that round throu hout southern c l forn1 · st 

of th d rt . E c pt h r ree,ntly burn d ov r ohap r l 

m ntle , b ins u u 111 more d · ns the north 

lo s th n on th outh due to th gr e· t r po ur t th~ 

d r tr, y of th un on th l tter. T 1s chap r l ·oover con-

1 ts chi fly of oham1 ral 

·oi s o the sum c . mi l y , nz ·nit (A17gtp_l 

· nd som of th o .... c ll d Cali orn1 

s. 

and 111 c (g_eo.no~hug thr111r:toru~) . 

The gro th b comes so h avy 1n lq.~ · c as to be al at 1mp netr bl 

nd is cons1 c o pp1ng oov -:r1 => cont et an 

m ng cl1mb1n d1f cult .nd lo· • . rget .. tr es ar pl ·ntU'ul in 

th· c nyon • o s imd cotton oo b in . th o t oom on, and . 

conifers ocur on the· high r ridges. 

r 1 very notice ble d 1rr renc in th · ssembl g e 

of c nyon ree on the t o s1des of th . 1dge .Route. On th 
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e ter id ye mor r th common ocomp~ · im nt of the o ks 
J 

n cotton ood • 1th only re l ers nd no lnut ; while to • 
th st ye m r r only oder t ly l. nt1ful, ld rs r v r 

eom on nd l lnut s gro in p:rofu sion n o rta.1n loo 11t1 • 
l tt r ~r pr ... o1p 11 t outh rn ·ca11r rn 1 ck l ut 

although f r th iddl c 11 orn variety ar l 0 f o d . 

It is b 11e d t t th l t - n m d re r u ht in by tl rly 

Ind1 n tr c so who h b1t t1on h,~e b n found b the r i . r 

1n P1ru C. nyon~ 

Veget t on 1 al o 1nflu nc ·d to a eert,, in ext nt.. by 

t natur or the underly1n rock • ·rh ohap rr l 1s thickest 

on soil d r1v d from a nd tone or oonglom rat ; shale usu lly 

upporte . h<.. vy ,ro th of s ge ; the con1t rs are fo d on 

granitic roe e or · ·o ic sondston A oru h zone ·long 

m .y lso e m .rked by ag, vhile l nd- al1des re fre<uent y 

11 o t • As point out by Ke 1 th blac 

f ult 

rn r ed b. · g 

lnut vor o 1 produced by the ther1ng f ·o lo 

sh .. 1 s . lt oug by no ans 11m1t d excl s1v ly to t a. 

It 1 nt re ting to note that 1n spit of the pp rent 

barr nn of th d1 tr1ct .s 

or than eighty a o1es of pl nts h v be n r corde dur!n · the 

period o res rch. p rti 1 11st of the e 1a included 1n the 

pr v1ously mentioned paper on file in th library of the C l1forn 

Institute or Technology • and ther o ..... 111 not be rep ated. 

The fauna by no me ne equals th flora ther 1n numbers 

of species or of 1nd1v1duals. This is du prim rily to the 

burning off of eo muoh of the v getat1on nd to hunting an~ tr. pp1ng. 

Among the carnivores ob erved are coyotes, fox s, bob c-ts r 3ocoons 

1 Ibid.,. p. 6 



and skum s ; the ungulates are represented by de r; while th 

rod nts 1nclude rabbits and squirrel -~ R ptilian 11fe flouriahes 

as f .r s l1z rds are oono rned; although nakes are r re. Birds 

re very plent1 ul tn the tr es long the o nyons, nd th uthor 

a. s ortun~t nou .. h to 1n one day bot . a· · olden e gle and. a 

C 11 orn1 con or~ The latter snow a very rare blr 1 . ed 

,n 111 doubtl ss be . ltogether xt1nct 1th1n f years. 

,Oul~~r~. 

Th b nd ot m n 1 not greatly 1n videnoe in the south• 

erly part of the T jon Qu drangle. There re no to~ n · in the 

.. r· a, , the nee.re t s ttle ant being at Ca _t 1c Poet otric , about 

on -half mile south of the southerly bound ry -. a.long th. 1d.ge 

R.out.eo The to n o P1ru is nine m1les south of the · re at, the 

oonflu nee of P1ru Cr ek and the sa,nta Clara River. Serv1o 

t1~lt1ons and homest ere' sh eke are sc . ttered . long the R1d e 

Route ; small colony of employee olu ters a.round th City of 

Los Ang l .,, s po er house in s n Fr ,ncisquito Canyon nd r -rms r 

round, 1n the l tter, in :r.:11zab th L ke c nyon,, c. sta.ic Canyon, 

c rl1e C nyon and a.long P1:ru Cr ek . A few houses are looate;d . in 

oa· Flat. nd ·th Gener l PetJ"Ol .um Company m 1nta1ns a pumping 

stat on est of' the R 1dge Route in L1e'bre (l\.tloho The chief b;­

dustry. if it m·y be o· lled such 1n th1a case, is cattle r. ,isins. 

Desultory prospecting is c ,r1"1ed on 1n San Fr ne1aqu1io and Dry 

Canyons. 



Ign ous, e 1m nt ry nd metamorphic rocks r n ing in 

ge om possible pre- c .mbr1an to R o nt occur in th aoutherly 

p rt of the T Jon · u dr ngl • The fir t ar chiefly g n1t1o 1 

ch racter, n for a on to rou.ght out la er ~ cona1d red 

to b Jur 10 1n se. In placee th 1 ar .t ly 1nt r -

m1nsl 1th tamorph1o rocks th t no tt mpt s ad to sepa:r-

t th m n ind ed , fr quently do th y 1n themselv e sho " 

gn 1 a c true ur that uoh ep r ion la . pos . 1ble. Ho 

1t b n pos 1ble 1n the ~ t rly part of the rea to dra 

f , 1rl ccure.te c nt ct b t een the t o nd r th r ~enerel lines 

V - b en n in th northe sterly port ion. A mall mount o 

h •bly -e thered ao1d1o 1 v occur on the r1 8$ 1es of San 

Fr nc qu1to c nyon nd 1s eon 1 r d to be o i oo n 8 • 

The ta~ or hie rock re o doubtful g nd 0 evera.l 

kind · ohi ts occur a.st of' o n F~ nal. u1to c nyon, 

ne1sa, q rtzite and m rble n the northern part of the are , n 

gn 1 e 

ses. 

t Of th id e Rout ~ Th rocks ar her 1ven va.r1o s 

be se 1m nt ry rocks r 1da spread n ooourrenc · nd 

un r y mo t of t Cone;lom r t , s nd ton nd sh le, 

~ . rln .nd non- mar1n re r s nt. '!he 1ment · as whol h ve 

th ckn es of evera.l t ou and t and include M rt1n z (Low r 

11 . 

Eoc n or al ooen ·>- Dom-ng1n ( 1ddl i:;ooene) , Sesp (Oligoc ·na) 

\I qu ros (Lo r ooen ) T·emblor ( id.dle 1ooene) • t~od elo (Upper 



M1oc n .... ) 1nt C nyon (Upp r 1oc ne), Pico (P 1oc ne) Sau u 

(Lo er l'leistoo ne) , errace rav ls (Upper Pl 1stooene) • and 

11 v1um ( c t) Some of the b da are highly foes111f rou 

llo ~ n act ag d t 1n t1on to be m .a he ge , o 

o h r 1 bam d upcn 11tholo end r ti raphic r lat1onsh1p • 

T e re 1 ro . 1 d1v1d d into t o ot1on b a 

north t rly tr nd1ng .ul t ha r n the Pel s any on . re.ul. , 

t nd ng up P,loma. C nyon. theno ·long nu 1n o ·n on • 

o .f O k t and oros 1ru Cr k . 'rh re a n th tw ides ot 

th1 fault are som at d1ff r nt et . n f'or th1a 

r · . on th e po ur or for t 1ons or pro 1 t y th e .m 

outoronplng in t t . o r s l b treat d r t ly . 

_ft~mprph1o rookj. 

It 1 un ortun t th t th 1mpellin mot 1 . · b hind 

so uch or the g ol ·sic ork don in C 11forn1 h s b n trtct y 

conomi d or th t re on cert 1n for tion n l cted. h1 

ppl s p rt1oul rl to th sreat thicknesses of t morpblc n 

r n t1o roo s, hioh b ins, n n- trolif roue ner lly ar 

u ped s ply "pre-Cretac ous b oompl end pass d ov r . 

n the 1 m1t reg1on me,pp d by the uthor 1t la not po~ s 1bl 

to wor, out t 1 1etory of southern Cal1forn1 prior to the 

Cr t o ous. y . t it h ·s be n found practicable to sep r t o rt 1n 

m . ked trolog1o type » nd to ttempt generalized correl t1ono 
lea.ds 

It will 'b not d th t the ~ ot Oso r Ho H r h y b v be n 

followed 1n this to a c rt n tent . 

_______ ,s_c_.h1st ~~ ................. ...._~.__. ........... ~ ................. 

Th P lon Schists occupy a tr1 ngular sh ped tract 

of bout three and one- h lf square mil a in th.... outh st corner 



PLATE IIo 

Group Syst m Series Formation 

Recent alluvium 0 to 100 1 

Q,ua. te rna.cy 
terrace 200• to 300 1 

Pleistocene 
Saugus 850 1 + land-laid 

Ridge Route 600' + laeuetrine 
Pliooene 

Oeno• 
Pie 6,000' ± ma. ine 

zoio odelo 5, ooo to 7 ·900' 
marin 

· nt Canyon 3t500' ± land laid 
W.ooene 

Temblor ·700' + raa.rin and 
100' ± ao d lava 

Tertiary-
,, 

Vaque 2 400' marine OS 
' 

Oligooene s~ pe l , 200 t 6D600 
lalld"ltaid 

'l' j on absent . 

- Domengine 7, 500·t ± marine 
Eocene 

egano. absent 

~tinez 4,10<7 to io,ooo• 
marine 

Cretaceou Ohioo absent 

M so Jurassic intrusive granite, 
zoi llranodiori te .. etc A 

~ 

Triassic absent 

Paleo- marble quartzite 
zoic(?) and gnet ss, thiok· 

ness unknown 

Pre-Cam• l?elona mica schist, etc . t 
brian(?} Schists thickness unknown -

oorrelation chart. 



oft e Jon ' u dr, ngl l;t They form th · t rly nd t time 

both lls or s n 'I! nc1squ1t.o Canyon from point outa1de th 

r a rn op to wlth n 11.e nd h .lf of 1t south boun 'Y 

h . r th y r overl ppe by l a t r . rocks. Th oont ct "1th the 

1 tt r 1ngs to th south st and cro es 1nto San F rn ndo 

udr .ngle . 1t t n ion th r h ving been mp. d by Ke • 1 

Th s rooks r f1r t no ed by J ., D .. w itn. y 1n 

r v ling lon the old t ro d b t en s n • nci~co nd. 

Los Ang le.;) h1eh ro report dly l through s n Fr no1squ1to 

c nyon. He called them Cret c ou 1n his rly report , b 1 

h1 op1n1on on gener l n lo · ut in lat r pap, ... r o lled th m 

13. 

t• •• s M o n rooks turn d upon edg nd so much m. t morpho a to 

b conv rt d into m1c late '. 2 No r son a g1v 

1ng the · to· the ~ 1oc ne9 nor n oogn1zancc te.ren o hi own 

rl1 r d 1gn t1on. B o r) m nt1oned the in l6B5, b t ref rred 

to itn y•s br1 d scr1pt1ons. bot av1 g e nth hi s 1 • 

Th11a th y er the obJect of no er1ou study unt1l 1n 1902 hen 

1 
bl • • pl .. I ~ . 

2 Wh itney, .1 . D'-, G olog1e l s urv y or c l 1fornia; Geology, vol. 
1 , P• 1961. 1865e 

an , The auriferous gravel o the Si rr eva.da of Cal1forn1 • 
Harv rd Coll . ~u • c. Ze ~ -.11 e • 6, no. l . ~ 19 1880. 

3 B cl er. G. F. , Notes on the etr tisraphy or Cal1torn1. u. s.a. s. 
Eull . 19, P ~ 10, 1885. 



He:rsbeyl mapped them and described their oce rr nc in the 
" 

v1c1n .ty ot s erra Pelona, a f w miles n t or, but directly 

conn ot r1 with the outcrop her ,in described . It as Hersh y ho 

first .pplied the name P. lona Schist ~ and since th1s na,m is ln 

aocordanCf.t, th the rul s or nom ·nclature or th United State 

Geo.logical Survey. bl_g both g ograph1c nd petrologio" it is 

us · d 1n the pre·sent work •. 

Th P lona. Sch1et a r1 s is ma.de up pr noipally of 

ratb r eoars , granul r m1oa soh1 ts, va.rying locally, but on 

14. 

th hol°e r th r uniform. Th · y ar ll exposed 1n th north for 

of a ell canyon, 1n Dry Oanyon. Qnd p rtlcul rly . ~n wan Fr nc1 • 

qu1to Canyon1 ·here the flood water from the bre king St . Francis 

D m v,ept. th m ele. n. 

Ti ,e color v .. . r1es from a 11(!ht yellow1sh throug.h gray 

and green to black, th l '. ·r being the pr v 111ng hu. of fresh 

material removed from tl» tunnel dr1v n 1n connection with the 

construction of the Los Ang. les aqueduct. An area of coa.rsely 

foliated gray1eh sne1 s ocours 1n a branch of Haskell Canyon, and 

in both Dry nd s n Frano1squ1to canyons ther r grad. t1ons 

from a. tru - mies sch 1st, into coars ly cry tall1n vtv'1ety that 

ppro ohes a.n impure quartz1t ·• As th site of the former t3t •. 

r r no1s Dam is n red., the ach1 ta become more fin ly f1ss1le,. 

l He~ehey, o. H$- Th Quat rnary of southern Cal1forn1 • Onie. 
Cal1f c. :Pub" 1n Geol • • vol~ 3, noli 1, Pl. I. 1902, 

teo_ Some ery talline rooks of southern C l1forn1a, Am. Geol . , 
vol $ 29 •. pp. 2.74•277. 1902. 



;~ 

15. 

1 l ce r al t l t s in text r • Th r r lso oo-

ca n 1 1sol t d occurrence of ct1nol1t oh1 t n s n 

Fr nc1e u to Canyon, nd f sm 11 t lo e1n w re ob rv 

in br nch or Mask 11 o nyon. Th ries 1 out by gr t 

any qua.rtz - f 111 d r1 · ur , ran in in th1ekn ss from ~ f'raot1on 

of n 1nch to v r l e t. nd it is do btl s from t es th t 

h e co uch ol a ha b en fou nd 1n th res on. 

nation of r r s nt t1v s cimen eho th - or 

m1n r l 0 the eoh1st to b qu rt z. nd mu cov1 
' h lt r 

1 f t r1c1t v r1 t & g t of 

t ld r r ob rv d in th lee h1 ly rock, s 

in th t th or1 1nal .nd ton in r at l a t, r o c .. 

io it 1 1rly abu d. nt a:r loo m .ll fl eke. of 1h t 

pr b bly 1s m gnetit • Th se two remlo n r la usually r l~ 
.,.. 

tered with oona qu nt t in1ng of th rock du to producrtion or 
. eoon ry iron o id 4 '3om chlor1 t 1 pr t . 

Th-~ origin of' the sehi t he.s be n th ub j ct of son 

d cuss on~ r(h yl bel1ev d th m to b n p ... rt der1v d rom 
•l 

Ibid. • • 275. 

a l r1' A , h& _ ology of the outh ·st rn p rt of Eliz beth 
·~ .. u rangl · bet veen s n F ·no 1 qu to a.nd Boqu t Canyon , P• 6. 

·n le, L1 r r C 11 orni Inet1tu ·e of · chnoloe;y , 1928. 



16. 

11111 ., lao con 1dere th m t h.ve b n orm r s di nt , b t 

ol n quot by Hill ~ 'b · 11...,v ing the m terLl t the St . 

to b a m t morpho gr nitic rock . It 1 th . 

op1n1on th " :th n th l 1m1t of ls o n a.re th hist 

r ·ult of r g1on 1 m t morphia o s . iment ry d po 1t o 

la n t so al at th d m it • h re 1nten ring ~lon 

th n r no1squ1to f ult h s to c rt 1n de re obl1t·r t d the 

tr c of ror r din , but do n tr am the becom s quit 

t 1nct, ( 1 t II I) • The rock . p r to h v b~ n l .rgely 

lterri 1 · s nd ton s nd l , · 1th l .. rh p som o nslom· r t 

in th nyon r o end com1n · inc a 1ngly f ner 

rain north . lh m o h a. y gnei e n ion boV 1 

int rp~ t o 1bl h-.ving ·n n ntrusiv roe o gran1t1c 

co po 1t1o • 

. e n1 y o he d gr t et O· is pos •es d 

by th r1 0 • .nd t l ck o v no n ru 1v 

bo ie of z ur ic1 nt to · coount for he oh-ng 1 d th 

r1t1 r to b 11ev the ohistt to b th re ult or reg on l r her 

th . n contact· met morph1amlt The t rrucht chief r" of the '1ant 

,·on1ea ount in • xposed bout the margins of the intrua1v 

1 l 1 11 ., B 11 y, R port on the geo Of3 o the st~ Fr no1s damsite, 
os ngele County C 11forn1a0 1e tern Con truct1on Ne sf vol . 3, · 

no 12. ·P • 409- 13; 1928. 

2 Hill. R.T ~ t G ology of r· r vo1r e1tea, art I of report 
of th Bo rd o Consulting ~n ine rs to th Bo rd of ·V t r · and 
· o r Com 1 a · n rs of the Cit of Lo.s Ang 1 e t p .• 118 1928. 



PLATE III. 

Pelona Sehist overlain by basal oon lomerate of 

nt Oanyon formation in Sa.n Francisquito Canyon. ote. 

distinctly b . d.ded oharaoter of' sohistso 



17. 

gr nit , 1 h n corr l t1v h r & The pl n s of r o ol va 

by the d1 trophic roe s s r r llel to the or gin 

b p t tr ngthening th 1 nd l 0 g1v 

d c 0 th r th n yn 1c t orph1 m, It 1S ru 

th t uoh pr 11 11 mm · .t be v ped by the .. latt r ct1n ,.. 

r1 ht n }l to b d1ng pl n e lr .dy pr ct c lly v rt1c 1, but 

th 00 r 1v · ly lo 1 gl of d1p, t llent to ix y d gr es, is 

in at uch n nt rpret t on. 

·s ch1 t .r b k n by many r ult nd hav b en 

01 . d long north ,,. t - outh st xi • In s n Fr nc1 qui to 

c nyon .ro ho rt 1 t no bov the po r hous· t the b rd r 

of th qttadr ngle th . rock 1a 
·e 

har 
A 

d nd contort d du to 

tr a s t 1thin th s y th force c usin th . ault1n~ 

lon . the m r 1n. us ft h ring th ch1 t is c 

·k ned throughout th1 z ne wh1o , 1n connect on 1th the ct 

t t th . i· n of '0h1 tos1ty h re .r pr ctic lly par ll l to 

th 11 0 th nyon d 1t ten xtr ly oor ound.ation 

rbr t ast n 0 the St o Frnci D m. Th1 1 ho n b the 

num r u 1 lid t t ... o l .ce 'both b or rt r th 

ov 1 o , th t rrom th 

of the lo Schists is que t1o~p.ble , · A 

not prev ou ly, \ 1tn y t d rt rent ti e called th .m both 

cret c ous nd ~ loo n 1 e ther vh1oh d sign t 1on no 

aer1o~sly con dered 1n the light of pres nt n led- • All 

1 Hoots, H. ·i G ology of th t rn rt or th r nt r on1 

r -

ounta ne Los Ant; lee County , C 11forn1 , u. sbo ll , Prof~ P p ff 
165~c, p 88- 89 an Pl o 18-B, 1931. 

1 



other wr1tere i'th he xcept1on of Her h , h ve c ut1ously 

call d th m simply pr . er taoeou • H rsh y1 bel1 v d the s -

r1 · to b h c rr l t1v s of th bram Schi t of northern 

c 11 orn • th h1ch th y eem to corr spon litholo 1cally 

nd Diller app r ntly s~ees 1th h1m 'in o ll1n th l tt r 

pr -c mbr1an2. . gain be co p r s them 1th eh1ats · n th 

n rg ,~ d ~81 nd t t, s th t h bel1ev.. the Pelon . 

a r s .o b "th youngest 1 portant Arch an ·ar1 s" ' •. ~~heth r 

th y r rche n or Prot . rozo1o the r1t r c nnot say , but· 

he do b liev th m to b older than C mbr1 n •. 

h old t kno~n C br1 roe s on th or Am r1o n 

eont1nent are 1D the Inyo ·ount· ins of Cal1forn1 4, about t10 

bun r d miles north end a.st of th •reJon '" uadr ngleo Th e 

rocks a fossilif .roua, ·nd bile hav1n und r n some ch~nge 

in th-· 1r lo g h story. th y no high et morphos Q Q It 

s m .sonable to believe that r on 1 ~ta morph ism Uff1-

c1 nt to h ve pro .uo th Pel on cch1 ts, ould hav ·· brou .ht 

bout ei 1la.r rr,ct n root.rs -S olose ,e th Cambr1 n bed , 

1 rah y . o ~ H.. Som . cry t 11 n :roe . f south rn O l1torni 
q G l o vol. 291 p9 277t 1902. 

e nd def1nit1ons of he geolo 1c units 
u.l . ,. 826, p . 1, 1931. 

3 Her h y,. OoHq The B l n 1elo·n er es. A~ o Jouro Set •• 
4th s r1es, vol , 31•, p . 273, 1912. 

4 
nopf, A. 0 nd K1r ; r.· . A G olog1o reconna1 s nee of th 

Inyo Ranse and the e stern slop of the souther S1err Nevad , 
Calif rn1 • U o s . a . ~ ,. Prof. f p~ 110 1918. 

l • 



h d they b n pr sent at the t1me . N 1ther can the rocks b 

compar d 11tholog1o .lly 1th the Cambrian or the 1mmed1 t ly 

und rly1ng bed of th Inyo R ng , 1nce no here in th Pelona 

eri r round a le r ous b ds comp ~ ble to tho e 1n th 

form r ., 

It 1e the r1ter• opinion. therefore that the 

lona vC 1st re resent dim nts d riv d . dur1ng pre- C mbr1an 

t1 rom highlands jae nt to h t Schuchent h de 1 t d 

th ~ nor.1c trough or se ync11ne. e 1m nt tion .app r ntly 

cont1n ed fter the K1llarne R volution, possibly throu· .hollt 

th l ozoic , hu t thickn SS Of .U t · 

or lmost fl t - ly1ng 1 nts of suff1o1 nt ,el , t to br1n 

bout the static m t · morphism o th und rlyu1g ormi~ tiona. 

T o gn r xpo n th t r tory 

m p~ p on ying to the t d the oth r to st Of th 

Rout . In m t rep cte h t~o bod1 s r 11 r, but 

in p rt1oul rs t y d1f r lightly 11 b bro · t 

ut 1n th 1r r spect v d er t.on . 

T e gn 1 ly1n.g ea. t of th Ridge out d rk 

sre.y 1 h rock m up s en\ 1 .lly of quartz, f ld par and mica. 

nd o 1n 1 t ly int rmingl wit quartzit and ar l th t 

t 1 n ry t con id r the thre unit . og ,her th 

closely assoc at d gran i tic roe 1t occupies pproximat l thlr-

ty qu re 11 n th north st rn ort 1on of th area . Ex· 

1 enuche~t, c . , O tl1n s of storicml geolo y, John · il y 
and 3on , Inc o, N v York ci, 1. I. 19310 

19 



c llerit xpo~ures of ll thre t pe of rock may b en . 1n 

Fish c nyon, nd the neiss lone 1 11 xpos 1n ~l z b th 

Le.ke c nyone 

The gn 1e 1e co r ly ol t d .. nd oft n sho s much 

cont-ort 1on. rbl 1 h1 • fin ly gr nul r rock ma,d 

up pr1nc1 ally of m 1 • som tim s eon r1ly t 1nn d e le t 

er' tal , with oco sionsl light gr en serp nt1nous str aka 

t, n occurring a f rly ll- def1ned b d st of 

F1ah C nyon. It has be n f .ulted o , to th ast, 1 althou:_h ~P-

r n n rth r u. tr m. The qu rtzit le L salv 

so highly f o"ur u t the or1e1n 1 b dd1n 1 in 1 t111su sh-

1 e It 1 bro n 1n color nd oompo ned of pr ct1o ly pure 

qu rtzc 

To the south this group o m t morph1c oc s 1a f ult -

ed gain t rtiary e dim nt · 9 but to the et th eon ct th 

th l .tt r 1s or norm~ 1 depo 1t1onal n tur o 1ng th tru 

or1 nal r .1 t onshi o Gl !th re th m e s in cont t 1th 

gr n1 1c f'OC'.9 \·h1ch .r unqu . tionP l y 1ntru 3v 9 The 11n 0 

m ro ion b tw In th tru econ ry gn 1ss and pr1me.ry gn 1sa 

11th1n th 1gn 0 l roe 1 by no m ns ell• d ined9 a.nd bound·.r1 

ind1o t d upon th p (Plot xxx ) re very g ner l . 

A 1n th case of th F lon So hi ts, the or1g1n nd 

ge of this body of n 1 s end 1te s soc at marble .nd qu rt-. 

zit re prob em t1c l , but th t it as 1n part ori 1nally a di­

m nt ry 1 obvlou o ~ t ·morpho ed l1meetone nd eandston con-

t 1n1ng Peleozo1 o ails occur n the .atern part of O .11forn1a 

20. 



and 1n ny places a.re non to h -ve b en intruded by both 
l P l ozo1c and l ter gr n1t1c rocks . B s d ~pon th sl nder 

ev1d ric of s1m1l r1ty 1n lithol08f 0 th writ r would call th 

21. 

rooks h re desorib P l ozo1c ee 1m nts 1ntrud d and met morphos d 

by l ter Pal ozolc or poa 1bly Tri s 10 gr n1t 0 

g .in 1ntru d by the lat Jur es c gr nod1or1teo 

nd. the hole 

The gn 1s 

t n v· ou.ld r pres n th earl 1 r 1ntrus1v ~ Thi 1 nt1r ly 
o t of gr ement 1th H rshey, who sugge sted th t the gneiss 

wa the oldest exposed rock 1n C. l1forn1a . 2 Howe~ r; Hersh y 

p r ntly unaw re of the clos r l tion h1p x1at n b -

t en tp gn 1 n t bl and quart it , h ch to t 

rtt r pp rs to b h ghly a1 n1 1c nt . 

T ·~n 1s y1ng to h e t of th Rids Rout oc-

ours a lon n rro live xt n 1ng gon lly cros th 

a.re a 1n ner l north st- outhe st dir ction from n r the 

south 11n to b yond t terly bord r . (Pl t· IV) It a 

. 11 ·POS 1n Palom s Canyon. c nton C-ny n and long Plru 

Cree t lthough n none of the e is it esily ace as1bl • In 

pl c s its w1dth d1min1shes to r hundr ds of r -et , and no-

rher 1 it much more th n he.lf-m1 e e . It north a.stern 

bound~ry s th ell marked Palomae C"'nyon fault , whioh h s 

Knopf, Ao, an K"1rk, u: . geologic r O()nn 1s nc of the Inyo 
Rans and the e st rn slop of the outhern 81 rre Nev da. 
Ca forn1 , u. ~ G . 9 . Prof P P~ 110• 19180 

2 Hershey , 0 .• 11 9 Some oryst llln rooks of southern c l1forn1 , 
Amo G ol. , vol . 29, p . 279, 1S02. 



PLATE IV. 

outcrop ot gneiss in upper oant:an Oan;yon. Granite 

in background.. 



broug v lo r con lom ratio m m er of the od lo 1nto 

j x 1th 1t, nd to th outh t t 1a n cont ct 

with nod or1te nd diment of iocen and Fl1oc ne as • 

'!'h e cont o 1th the . orm r is prob bly 1ntrus1v • the sn 1 

p sibly repre nt na root ·p nd nt or th margin o th · 

country rock into h1oh ·the 1gn o ma as 1n rud , although 

th r ther tr 1g .t line o d m re tion bet een t e t 0 1 

u gestiv· 0 r ult1n • Th dim nt r st upon th gn 1s 

1th d O · 1t1on .1 cont ot . 

1 gn 1 1n g n re. 1s co rs ly .n d de. 

r y1Rh ro . co p of f ld p r . qua. z and 0 j) nd 1m1-

1 to th< t f lrs crib • he m r. d 1ff r no n co or 

n 1t an the od lo on the on h nd, ~nd th much l ght r 

r nod1or · te o ~th oth r , e it und r1 

b ln th f1 1 • It pr nc1p 1 di t1not1on is found 1n th 

gr t bundance of orthocl e • p rt1cularly in upp r C·nton 

C nyon. This 1s a bright flesh- pink, and occur as porphyritic 

ery t .ls nd rounded gr ins in t h e qu rtz- faldsp r bands. 

Noth ng s1m l r to th1 wa noted 1n the oocurr nee of ne1se to 

t st , lthou~~ Hersh y d ecr1b a corr aponding f c i es i n 

the · · 1 a e aouth of tho P lon Soh1 t nd also 1n the ar 

out of ras r ount 1n, 1th hlo t is body of' .,.n 1 e 

probably connect •1 He con 1der d this f .01 e to 'be mt "" 

morpho conglo er t • but to the rit r t ms more logic l 

l 
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to c 11 1t f o ·r porphyr t1c rs.n1 ·e ho · e phenocry t v 

not b en ntirely obl1te:r t d y the proce e to h1e it b s 

been ubj ctedo 

As 1n th c of the fir t de cr1 ed body or n 1s , 

t 1s 1mpoes bl to set ex-: ot ge l1m1tso faot that 1t 1 

. 1ntrud d by gr,nod1or1t· no young r than 1 Juraes.10 , ts 

that s the upp r limit . No ble or qu rtz te ha& be n 

ncount r· · 1n conn ct1on with this w st rn JI ut 

n occ eioncl p1 ce o mar l floa ncount r d int h b 

Piru c k su~gesta that ther m Y be a t11 und co e;r d 

r mn nt .• On th 'b s of th p1ec of v1denc • th ut~hor 

oorr 1 te sn 1 a th t,hat ly 1ng a t of he Ridg Route• 

r e1ng, rs . 1 thu f r , but d1sasr 1ng 1th h1m g .in 

a t .morphoa a. 1n ru ve rock of l ozo1o or 

pos 1 ly rly II BOZ 00 ag • 

~l,UtOJ,ll£L OCkf lJ.Yriaaicl 

Granitic intru ive rocks oocupy roughly about thirty 

·qu re mil s 1n the reg on und ~)r oonaid· r t1on ., those 1.n the 

north astern portt·1on being a p rt of the Li br - sa.wm111 

Mountain m s , h1le those 1n the west pre umably eont1nu 

sterly to conn ct · 1th a sr nltio bod.y noted by c . L Gazin1 in 

th 't . Pinos .-·u dr ngle e A pr v1ously ment onect . ~both re 

1ntrus1v into th older m t morph!o rocks nd both ar f ulted 

·ge. nst younp r 1. ert1ary sed 1ments. 

l P rson 1 communication . 



Th larg r of th se t ~o bod1 1 th t rly on • 

h1eh occu 1 th n r h t corner of th r a . Th is 

very 11 po ·n Ellzab th L . c non. F sh c .nyon nd in 

om of th unn m d tr1but r1 s of th l t r nd of c talc 

Cr e • .nd 1te north rly -xt ns1on may b n long the Ridge 

Rout ne r s ndb rs. The rook 1 v ry fre h s rul ~ with 

but 11tt,l so l cov r and d aply cut Pi S it is by th abov 

nt1on d atr ams , g a rise to th v ry rugs toposre.phy 

found in this part of ih ar a ~ Wh r 1t 1s not in 1ntrus1v 

contact 1th m t morphia rocks long it outh t rly 

boun ry - it ls in fault or d poe tlon l contact 1th di· 

nt · ry roe of T rt1 ry g- . 

The cor spond n .... roe a ly ng st o the R1dg ~ l .out 

,ccur 1n b lt one to thr mil s id xt nd.ing rom point 

Ju ·t out st of Canton Canyon to th stern mar in of th 

istr1ct Their ar . 1s approx!m tely i elve qunre miles. 

~ c~llent xposure ex1st in th abov m ntioned c nyon nd 

1n th t of Piru Creek, both of hioh re out to depth of w 11 

ov ;-;~ r thousand .et through the solid sranitic rook , forming 

n rro :a .h1ch a.re impassable in th · c . of th former nd 

nee.r y o 1n the latt r . Thia 11 p rt of th 0 P1ru ;, ild rn · e" 

of Hill, spoken of r11 r in th ppr~ e n the c ae of th . 

flt" ,, da.3or1b d body , the e ooka re 1ntrua1v into the gn ies-

on t north t and fault d a,g. inst e rly T rt1 . ry rocks to 

the outh st lil 

Sever 1 petrolog1c typ s are 1nolud d 1n th se 1n­

r 1ej v0 rocks. Fredom1n .nt among the e is a coars t gr nular, 



1ght y roa m.de up pr1nc1p l v o qu rtz. lagiocl e and 

s bord1n t orthoclae1, 1th b1ot1t nd som. hornblend 

erro gn 1 n con t tuent • ' is ie typ oal nodior· t , 

nd s oh n m m y be e I y pplied to the rocke s ol 

~ v r l more basic v r1 ti 

d rk c.~r y roe compos d o 

ppear. r ding don into v,ry 

ornbl nd , b1ot1t and pl g1oel a , 

h on~y ub true ranite occurs 1n 

c · nton O _nyon ne the contact 1th th n 1 a . A d rk gray 

quart d1or te s round elos to the corresponding contact 

25. 

in Fieh c nyon, nd ne r here l o s fo d flo t a porphyr.1t 1c 

gr nlt 1th ph no.cry ts of orthocl e lmo t an nch long. 

Th l tt r 

le. rom 1 

no" r 

ource. 

ly l n 1 ul ,s lot 

n rtho 1 e e Th ie co 

bs rved 

Anoth·r 

n· th· 

ly 

mo t ent rel of ple.giocl . 

1n pl c , n ·y h ve be n m ny 

1n.t r sting, r .ck typ parttou-

vie n .,y 0 f h t r Fe is 

cry et 111ne. nd 1a co poa d 1 -

th ml mount of ol1v n and 

b1ot1t • It is very rr sh 1n pp ranee nd cour e boulder 

up to foot or t o in di m .ter. b ns found 1n mo t of th con-

glo er t s in th v1e1n1ty up to nd 1ne uding the nconsol1dat d 

t rr c grav l nd co rs lluv1um of th Quaternary o Diligent 

s rch through the s otion es xpoe·d 1n Ca ton canyon failed 

to reveal the sourc • nd the possibility suggests itself that 

the snorthos1t may have be n p nt ae bord·r fac1e$ of the 

grs.nodiorite now nt1r ly remov .,d by ero 1on. 

A dikes were noted , both 1th1n the main intrusive 

bod1 nd in the gneiss . One or th e 1s a a ll p gm t1t 

m d up larg ly of a beButiful flesh- pink orthoolaa and som 



qu rtz, cutting the g nod1or1t in c · nt n C nyon. Another 1 

n 11te, round int ud ng th gn 1 in Eliz b th L c nyon. 

'fh . s 1 f 1n gr in ug ry rock composed of qu rtz , ortho-

ol and l giool 1t,h few scatt rin r akes of biot1t~b 

The finding t th1e un h ari d pl1te 1n th gn 1ss thro s some 

doubt upon th or1s1n o the l. tt r 

mu t be of ·n rlier d ·te than th 

It is true that the gneiss 

pl it bu · 1t is also true 

that of the co pl m ntary d1. , ~plite, beins cld and there-

for mor v1 cuo th.n th m lanoor tic dikes, 16 l SS likely 

to travel t r . In other ~Ord I -it a ldom pa s beyond the 

limits or the solidified or .ich. t is n nd nroduct~ 

Thus th re 1 the poa b111ty the:it the gne1s in the narro1<J 

s1v , mov· nt durin coolin ,v ng brought. .·bout the ~' · 

band .d t xture •. · ith th pl1t outt ng through shortly ft--r· 

po. 1b111ty , the extreme <»ntott.ton 11.e this 1 

s in th e:n 1 1 aocept ~ by th r1ter ae an ind 10~ ion 

of it cond ry n ture• nd th occurr nee of he apl1t is 

therefore t ken s n exc pt1on to . th a rule r .th.er than 

a a proof or the prim r_ or1g1n or the gn 1ss. 

--------------------·--------
1 ? 1rsson, L., v. P and Knopf' , t ... ._ , Rooks ami rook min r~.ls, 
John Wiley and Sona, Inc •• New York Po 220, 1926 
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The r nodiorit on w ther1n g1v s r1 to light 

yello 1sh man l of di int gr t d ook th t upports aom oon1-

fer and ch par~ l cover tr1fl l e d ns thn.n tha.t cove r -

ing the l t r ed1m nt ., The yello ._ 1sh color ner lly 1 

1 ibl in p tch nd g1ve som clue to th n ure o f th· 

nd rly1ng rook even at so 11ttl d1 t noe. Thi 1 not 

r 11 bl crit rion for ma.pp n beoom s p r nt h ;in one ;· 

r 11z e th t om o t e T rti y rko l s nds ones g v n 

.l o t 1 nt1e 1 oil . 

"h ge o th gr nod1or1t 

1s qu tion th t o nnot be ·ttl , 
soa1 t d 1ntru iv 

cepting ith1n ··id 

l1m ts, on the b sis o such vid nc · is pre n in the r a 

here cone rned.p It simply o n be s ted th t th y are old r 

th n earl est Tertiary , s1nce rook known de n1tely to b 

Paleocene not only not m tamorphos by cont ct, but l o 

cont n bbl de v d from the or er" S1noe the roct s 1nto 

h1oh th g~ no 1or1te le 1ntrud d are of 1n et 1nat e.ge, 

no strict lo er l1m1t c n be et . 

Ho v r 1 both occur , ·nee of the 1ntru iv s c n b . 

tr c~d ~1thout gr <l fficul y into wid -spre ding m a s or 
lgn o roe th ;it f'orm conn ct1one betre .. n the T haoha 1 

fl'ount 1ns on t north nd the San G br1el- $ erra dr~ ~ oun t:11ne 

o the outh. Th n th·Y r e n to b not 1solat outcrops. 

but part of th sre t bathclith. cov t t1 ... 1t 1 tru • 

·Xt 1d!ng t le at from the northern xtr~m1ty of the 51 rr 

v to Lo r o 11tor·n1 • This m kes th loo l probl m on 



1th the problem or th gr nod1or1t of the ~ 1err va 

th 1ntru 1 n of h1oh no seems to be n r 11 co .pt 

having t t th end of th Jura s 1.c perio t 
Q.nozg1g Groµg . 

rtin~~ Fgrm UQn (Lo. . r. .Eoqene 9X F l 

Tb olde t unm tamorphQ e a d1m nt ~ rock ao r r 

rn par the T Jon Quacran ar lo" r -

Her l . y2 · · p d h ·t h bal d to b 

Kno vill (LO er Cr t o u ) n t e 1ru Ore k r g1on nd bas d 

h1s timat of th e of th Al mo ount 1n gran t upon 

their rel t1on to the suppo ed. Knoxvill b de, but th author 

h s r f rr the to Upper · 1oc ne. Appar ntly 1th r no 

Cretao ous e a extended ver th1 r . • or Cret e OU r ta 

L y }p b e deposit wer erod d .w y pr or to l.i<h 

d pos1t1o 0 the rt1n z .. er tb b 0 the 1 tt . 1s 

xpos d . th und rl 1ns rook r found to b ery t ll n ' ~ith 

no nterv ning a d m. ntary bed .• 

1 

n the tern ' Mert1nez' s first appl ed to s at 

pr .. c t, c ous rook · o the c 11forn1 
1., vol~ 11, p . 79. 189,o 

Ber h y, 0 . 1 e~ So , crystalline rocks o southern C lifo~n1 
mo 0 ol~• VOl o 291 P• 284, lS()2• 

111a, B iley. The Cal forn . orogen1c p r3.od , fJo enc • n 
r1e , vol.. 63_ p . 484 , 19260 

also, textbooks of g olo... by Grab u. Schuohert , Chamberlin & 
S l!abury , etc . 
21ershey, o.H. , The r uaternary of outhern C 11 orn1 • Univo 
C l1f. Pub in Geol. , ol . 3, no o l Pl. I 1902. 
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ln Contr cost County c liforn1 , the er thought to b 

0 f mall re l ext nt nd Cr tac ous 1n .g t po s1bly being 

but subd1v1 on of th Cbioo! Stanton2 la.t r recogn1z 

th t p rt of the b therein include r Eoo n and quite 

di tinot from tl1 Chico, .nd o lle them lo er Te on. -
t1n z b ds no have been r eoognie d n many p rt of the state. 

nd Ct rry1ne, as th y do a very d1et1not1v , though by no mean 

profuse fauna 1 may be r ily r cogn1zed when fossils . re 

found. hey constitute the lower ost etr ta of the ~oo n , 

nd prob bly should b 1ven th r nk of a sep rat series, th 

P leocen • Ho vert> in · ocord .nee 1th the d f1n1t1on of the 

M rtln z adopt by th Unite &tates Qeolog1cal Surv y3 the 

rit.er 111 consider them here 

int th lO'J r F~oc n • 

form t1on only . repr ent-

h rt n z formation in th ' . - Jon uadr ngl 

r ... pr nt d by th1c ser1 of marine s 0 d1m nts xtending 

from th e at rn bound ry in a g n ral north est rly d1r ct1on 

to point on Salt Creek . here it is overlapped by younger 

o ds . h e length of th s xposure is t" lve miles, a nd th 

- ------·-----... -.. ~1-.....-..-·~---------------

l G bb, w. • • Cal 1forn1e Geologic l surv y , Ps.leontology 9 
Vol o 2 , p f X 110 1869. 

2 St nton,, 'f l!s -1 . Sev nte nth Ann l R port ; u. ec ~ O u s. , Pat:t I 
p. 1028. 1896. 

3 Wilmarth, p,~ . o . N mes nd def n1t1ons of' th geologic l 
un ts of Cal orn1 , u. s .o. s., Bull o 826, p . '~• 1931. 
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1dth v r1e hund d f et t thr mil a, gi ing 

n , r l exten orb n t ~ nty-f1v nd thir squar mile . 

It xt nd to th e t for nothcr 1v or 1x mil s into th 

Eliz b t L k U()dr~ g l , h r it he, b en ,jed by ,oltell1 

and I1 l~ noth r 1'1 of b . e outcropp1n) in the P ru 

.s b n t nt ,t1v ly sign d. to th rt1n z and 111 

orib d ly . 

rt1n z 1s oo ed o oonglom r t .nd tone 

and sh· le, 11 indu ' t d , and sho ing ma:rk 1 tar 1 rada-

tion. lte th1ckn hon in.tr ·h c nyon 18 littl ov r 

four hou nd 'tt. ,r·p t1t1on of b s by ol 1n giv1n . th 

lmpr ss1on th t it oonsid r bly thicker. 1*h1, 1e B in um 

figur .; 1na n unkn n mount 1 mies in in the lo r ort1on 

n the top 1 h d n · en th th b e o t up r 1 c n • 

T thiok ee xposad in E izebeth Lak c nyon, ft r makin 
,,,, 

llowance or r p t1 t1on du t fold ng, 1 bout f 1ve thous ... n 

r t, h ch 11k 1s lo, t1mat • It 1 oba,bl tha.t 

t or gin th o n or tin z str t d p in th1 

rs on s 1n t , n 1 borho d of t n t ouaand 

Th. conglom r~t oompr1a1ng th lo ·rmo .t p . t o 

th rt1nez is 1 s most triking fe tur , nd althou6}1 v~, ry .. 

l Nick 11, . A , Th s oloBY or the outh of 
1!,l 1z beth La.k · ' adrangl betw n s n Franc qui o nd Boquet 
Cei.nyon , on file, Library . Cal1forn1a Institute of T chnologypl928~ 

2 H111 . · R. T·., ,.,. olo. ot r a rvo1r sit a, rt Il of report 
of the Board of Conault1n Engi rs to th Board of ·~·at r nd 
Po r Commis ion r of th c ty or Loa Angeles , 1928. 
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1ng 1n th1ckn as from place ~o plea , r chins e 1t do 

the rather aston1 h1ng total of pprox mat ly vent n un-

dr d r et in Fish Canyon. 1t 1s ve ry constant as to 11tholo-

Th conglomer te nd the h rd ndston 1nt rb dd 

~1th conglom r t eonst1tut1ng ost of the b la.nee of · h 

formation r quite res1 t nt to ros1on. giving rise 0 th 

bol r1dg e and d ply 1nc1 c nyons m3k1ng up th rugg d 

seen ry v1 lb le on the e ~ st s1de of t Ridge Houte. 

The b st e posur s of the Martinez beds are in El 1z ... 

beth L c nyon n<l n 1sb c .nyon, lt oug th y y b ob-

r . lao 1n t e o nyons of C · t 10. lt nd I n r ncl -

qu1t,o Cr e nd. tr bu· r1 s . h r ver out by tr ams the con-

s· o· er t t nd in .lmo t v rt1c~~ lls. and fr uently the 

c nyon ar pract1oally 1mpa 1ble becaue o hug blocks fall n 

fro th e • 

Th l rt tnez 1n th ·Stern extr m t of th qu dr ri l 

con s l c; ly r d 11 orted, h r t g - y to 

burr nd ton 1th so int rbedd d sh l • all ste ply ilted, 

1th d pa r nging from ixty~rive to n1n ty d Red 

· ~ount in (not to be confu 1th Red oc ~ount in) in th1s p rt 

or -t ar . is eompos d ent 1r ly of M rt1nez . (Pl t .e V) Th 

y llo~ oolor of th andstones 1 in triking contrast to the red 

of the le.ndlaid formation. ·dJoin n on the south~ 

Progr ssin . . st·rly , the s ndston s to some ext nt 

r pl o d 1 t rally by aonglom r te, hich in Eliz b th L ke Can­

yon h a b come qu1t prominent 1n the northerly p rt of th sec -



PLATE V_. 

lfart1nez sandstones in background separated from soft 

sespe in foreground by Bee Canyon fault. San Franoisquito 

Oa.nyo.n., 



t1ono Shal s pr s nt ne r th outh rg1n o the form -

t on in the 1 t n me c nyon, .n 11 e th conglom r .t " be·­

oom mor prominent se follo d to th e t ,, Co ·lomer t 

and a~nd tone bed 1th co lom rat make up l · rg propor-

tion of the rock 1n th F h C nyon seationt 1th the sh l 

t a1n1ng th1ckne s of close to on h\ndr d nd 1fty eet . 

con lom rate nd ~le pre om1nate 1n c st 1c c nyon 4l Ji rather 

unu · 1 qu rtz1t br col . occurs 1n the v1o1n1ty o I ed 

. oc ·Ount 1.n in upper C st 1c dr 1n · • h re the h avy b l 

con lom r t oo e in pr1nc1 lly of qu rtz1t bould rs h 

be· n oru he lon .) t o sm 11 ult 

1 t r by lie • 

n b b an cemented 

1s 1n oont ct 1th various formation • 

Along mo t o t no thern nu1rgln 1t 1s f ult ( o n g inst 

gr no 10 t - and ltho rh th o t11 r north o the 

01 ter r ult sho ~s very el ar·ly th or1g1nal relationship 

b t 1men ·nd mt mo 1cs. H re th underly in rooks 

.re r ncip lly qu rtz1t n gr nod1or1t • hi le ove is th 

u 1 t s bl b al con lom t th rt1n z compo eec or 
' :rtl 11 rounded boulder Of th· a me ter1 . 1 .. A 08 11 

loo 1 ty in br noh or F ell c nyon,. 1 medL t ly boV th 

cont et, y 1. ld char ct r1 tlc rt1n·z 1nv rtebra.t. • Th 

outl er, hio h s be n d: spl.c· some hlng like t io . nd on -

l mil hor1zont lly alo _, th Clea.rw tar f u t, s in ·turn 

ov rlap e on th t 1th Q d-pos1t1on l cont .ct by roe S Of 

probabl· 011 ocone .g • 



on the south bet een s n Franc1squito nd Eliz beth 

L k c nyons the ~A rt1nez ls bord red lso by prob"bl 

Ol1goc n from ~hich 1t is sep r t d by the B e c nyon f ul • 

Th contQct when followed west beco e d pos1t1on l 1th 

. int C nyon beds reatini' unoonformably upon the t art nez for 

th first mile or two w t of Eliza.bath Lake C nyon. B yond 

th s the overlying beda sr Modelo. 

L1tholog1eally , the oonglome te a th most 1nt r -

t n er of the form 1on sine by · study of. 1 it 

possible to learn much ~bout th or1e1n l l nd m .s fro h1oh 

1t r v • Tho b .a 1 part xposed p rt cul rly ell on 

th est 1de of F eh C nyon 1n s otion l o Township 6 orth, 

n· 17 ' st and g in in sect on 7 0 To mship 6 i orth, n , 

16 ~ st , a approx1mat ly one hundr d f et thick and a oom-

DO ed l most nt1rely of quartzite bould rs up to s v· ral f t 

in di meter ,, Th<~ e ( re of v r1ous shapes, w1th round d corners 

nd the urfac s frequently polished . The matrix 1a u 

or m 11 r nd more n arly rounded materiel of the e e n tur 

n th, cement is s 11oa. The basal portion var1e n other 

loo 11t1 · ccording to the l tho ogy of the underlying roe s . 

Above t1e b · sal s ct on comes thnt p rt of the con-

;lomor te th t m~ y b~ o1d to be the character stic f ·s.ture 

of th · art1n z as a hol .. (Pl t VI) Th e 1a up t v· nteen 

33. 

h ndr fa t 1n th1c n s , although with @ome 1nterb ddin of sand• 

stone, nnd is e trer ely niform throughouto Th phenoola t s 

r ng in 1z from en 1nch to two r et or more 1n d1 m t:r 

Dr 11 round a.. nd consist of gc nod1or te ., :..ne1ss, quartz-



PLATE VI . 

'l'ypioal Martinez oonglomerat • Eliz bet-h Lake Ca.nyono 



t an v r 1 types of extrusive rookse Th l tter n~ 1n 

gr t st b nd nee nd re r1nc1pally gray1sn purplish and 

r 1d1 h rhyol1t porphr1 s , . 1th som be.a lt , 1v1ng strik-

in v .r1egat ool ortng to th rock mass. p rticularly wher 

1. rough c nsu · of roe typ s thin th oonglom-

er te 1n F sh C :on .1v • • .nod1or1te 6 p :r o nt • . n 1 

12 p r o nt.~ qu rte!t 30 r c nt ., ext..ru 1v 52 p r c nt. 

1b tr1x 1n h1oh th ae bouldera r set is principally 

quart z nd and th hol 1 bonded 1th a e111o us rn nt . 

roe is o cturee fr quently pa 

t rou m~tr1x c,.nd boul r alike . 

~ h n eton, or the - ~t'.11~t1n z 1e larg ly rkoa1c, 

ho 1n r ct d riv . 1on ro ranod orite and gne1eao It 

11 ndur t d :roe ry!n., ·n t xture from f ne to a 

m um r in, th cl ts ubangule o aubrounded o .:u rtz 

1s th pr\1no c.onst1tu nt, but bot,h b1ot1te and fe a ar 

g n r lly ar pres nt 1n large quant1t e and are very f ah. 

Thi 1s part1cularly tru of the latter, h' oh in some pecimena 

exhibit h gla s pp · r no of that un n n wly expo ed 

gn ou roe". .. , ma 1n t ossibl to distt·n uieh b t en 1 

1ocl nd orthoclas 1th 

th b1ot1te us lly e ,t ers to 

1 th p~ om1n .nt cement , lthou 

oc i1~ . 

nie·~ xpoeed on th s rt ce, 

usty yello or bro n ~ S111c 

som calcite is pre ent 

T e -. t ri l 1 11 st 1f1 d , w.th 1nd1v1d l 

beds varying from a aw inch to ve~ .l feet in thickneeso 



1ne p rt1ngs of eh ·.le frequently occur b t e n str t • Sort · 

ng la good, lthough 1sol ted oonglorner- lens s occur, 

th claeta a rule being not ov r p bble s1z (4 to 64 m 11-

meters) 1. Thes ar 11 round d nd ft t1m-s hi ly polish d . 

A · lre dy indicated, th · proportion of conglomerate in th 

s ndston 1ncr ese m te.r1 lly to rds the st . Ripple marlted 

and ton occurs in n11z b th Lake Canyon. · nd has been found 

ue ful in . e rt 1n1ns th t th bed.a are 1n th 1r norn""l 

position and not overturn d s they somet1m e ppear to b 

h o t eply 1 ping. 

he pr va111ng color of th · sandeton 1s gray~ r ng-

1n from d r _ gray wh -re fresh b oti''"e 1s unusually bun-

nt to ·buff or y llo 1sh gray wh re ox1d .t1on h11s ch nged 

t he 1ron o the b1ot1t to 11monite ~ As previously m- t1oned, 

the ndstone o Red ount in bet an S n Fr nc1squ1to .nd 

llz b th Lake Canyons 1s -l ost y llo , the name o the moun­

tain b 1ng or uncert n derivation. 

The sh l in th a.stern p rt of th region is 11ght 

c<:>lor d nd ndy, at t1m s being h rdly more th n a thin b d-

d d • rg111 c ous sandston • umeroue r rru51noua coneret1on 

ch r ct rize th s s le ~ h1oh 1s present n a b nd from on 

hundr d to tto hundr d te t th1ok e The shal f rther -et is 
--~' ________________________________ __....._... ____ __ 

nt orth, c . ~ .,. A c le o grsd and ol ss t r . .. or c et -
1e eed ·11ent ., Jour-o Geol ~ , vol 30 , PPo '77- 39211 1922. 
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of a rbon C OU type, lthough 1t t o is n c u 1n 

rt o t s 1 P e n C st~ 1 C nyon J t 

ort 0 t ti:! unction of F sh C n on, nd lso in v ,.. riou of 

t n r herly nd ng tr1but r1e ft e form r . Be1ng much 

soft r h n th oth r embers of th for ti n it 1s subj o· 

to um ng n th c nyon ith ov r - st ep ned alls, an a 

r db ome h t mor subdu to ogr phy . 

The inf r noes a. o or1s1n to b dra n from the 

1 n't or the Lart1n z a 1nt r sting ind ed . ~,,1ra • th 

t ~ t r - om bloc included 1n h· bas l portion in c 

t h L r m1d r olut1on h ch brought to clo e th 

z 1e r , a us · . . ner 1 uplift lo g th oo t• · o th t 

n z a .n brupt nd oo t 11n o he 1m· 

th1<t of he ov rlying tin r con o r .te g v a v -

d c f l n o high r t supplying te 1 .1 in l rg 

q ·n 

l 

s or a oonai r bl per od of t1m • no th cl s~ 

·m. l ar o ple .. m1n r logic l y , h t ls, m,~de u 

of .~ ..- r ga. t s o 

s lv , _1 t m y b 

1c l ro ion to 

1ner 1 or o a1ngl ri:ll co lex in the .. 

·rr d th t e land ubj ct to .ec n-

uch re ter e nt th n to ch m1eal w ther-

1ng, nd th r for th t th re was not part1cul .rly h vy 

m ntl o v get .tion. Th oor 11 ry of th1 is ttu .t 11 climHte 

rob b y rid, lack of oxi 1zed. iron prod ot 1n the r .. 

· in z pr eluding 1ts b ... 1ng only em1 ... arid. T e p nee of the 

v ry tr sh f l sp rs in th s nd ton str ngth ns th s belief. 

rth r, it 1s sum d fro the pr ond r nee o 

l T nho el. • • 
p . 96, The ~ri1111 m 

----------------------·------------nd others, Treat1sA on saa1m ntat1on, 
nd 1 ilk. na Co o• B l imore, 19260 
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rhyo 1te bould rs th~ t th· u ce o th · 1 .nd . e lar · ly 

. co p e or 1n h rly p rt f he epoch, doubtles 

e th, ·h oor 1B~1 e o t l v xtrud d 1n th ~1 rr 

N v ·da re on oo corru it nt y w1th the gr n1.t1c 1nt1.,u 1one0 

or tho hro out l ~ r dur1ng th Cret .c ou per1odo For 

r ons o b brought out in the dis.cu s1on of tl e g ologio l 

h story of h r a , h l tter eeme th more prob bl , Th ~ 

these. hov v r, h d be n deeply c t nto y ro ion prior to 

th epo 1t1on e t~a:rt1n z · 1m nts i s m nife t from the 

pr .e nc of r nodi r1t 1n the lo r pa.rt of t con omer t • 

.n t 1 nconc 1v. l· th t the thou ( nd of f c t Of m trial 

0 ng th g n1t1o rocks t th t1 0 th .. 1 1 tr ion 

sho b s q 0 ly out thro :h ithout th -r he.v1n.., b en om 

e. e nc~ dur ng tl1 pr ce in riod. The f 1n l remo l of 

th. 1 v covering nd th· ro on of th m ·t morph! nd 

gr . 1t1o roe ~ ov r ~ id s in 1cat d by thG andato es. 

Th region -st h ve b n re uced to maturity t lea t by th s 

t m . -nd po. 1bly n ol.d ge t ge 1s ndicat by t e L . l s . 

Th h1gh d :re·e of rounding e.tt · 1ned by most of the 

boul ·rs , nd p bbles might be te..ken to mean long transport.a- . 

tion by river • thus v1t1at1ng the evidence above adv need 

1n upport o the 1d a of a l nd ma e 1n topogr phic outh 

clo to the snor . Ho ever., · the s1~e of the bould rs, a 

ell ,h ·oove- o1t. d miner. 1 complexity are a · 1 t long 

stra m tr ·nsport . t1on. Most of the boulders are of iz 

th t oould only b c rri d by turbulent tr · o youthful 



gr .di nt. · prob b y l rgely nt rm tt nt, n v ev. of l c po .. 

t, L te r d1t o tho eg. • he r n 1ng nd p 1 ah1ng 

m.y b con 1der th ork of oc n ourr nts n v eh 

th BO rupt u nd rugg d. a oo st 11n doubtless w r · eur·r1-

c ntly trong to churn a.nd g nd the roe s about or 

t1 b for· 1n l · po 1t1ono 

The· a ,a of th1 great rea of sedim nts waa unt l 

rec ntly v ry much in doubt ~ H rehey d1d not describe th m~ 
l but n h s reeonna nc map sho a part or them ... s c tac ou 

nd p rt qu t1on bl T jon (upp r Eocene) . 11ck ~ 2 1n 

de er1bing the_r occurrence 1n the so t t rn P"" rt o t te 

11Z b th Lal Q.u dr ng e o 11 d th 1. tent tively ":artinez !J 

b ng 

t .t th 

1 d sign t on ~pon 11tholo y only , and pointing out 

1ght b Cr t c oue. Hill' n m·d th me occurr no 

c n , ref rring to ork f lI t ~ . Gc, le, ihich, ho -

ev r , h .· not com Mle .tt nt1on o tho pr s·ent rit · r nd 

hieh ·P r ntly ~s n t b d ~ on foas1l ev denc . The l t -

t r oun th f r fo s l kno n to h v come from t 1 for•-

b nch 

l Her hey , o. H. , Th u t rn ry of southern c l1forn1 , Uni • 
C . 1 o Puh. 1n ol. • Volo 3~ no o l, Pl. l l902e 

2 i ic lt , F. Ae , Tb g o l ogy of th south eatern part of th 
lL~iz beth L.."\ke "1.uadr ngle t · M~ San Fr ne1 quito and Boquet . 
C nyons- on flla , L1br ry, Otl1forn1a Institute of T chnolo r , 
p •. 9$> 1928. 

' Hill , n . T., rvo1~ sit , rt II of report 
of the Bo rd of C n ult ng En 1ne rs to the Board o ·.~· t r nd 
Po r Co:r:m1 1on r of the c1 t y or Lo ,'\n 'el e P~ 1211. 1926. 

38. 



l o c et le Cree • The ere ap o1f1c lly ind t rm1n t , but 

r · s mbl d Eoc n fo n th ir finding purr th arol or 

furth r m t riel -

T e roh e. re rd d 1n the ummer o 1930 by th 

d j. scovery of oca. 1ty in El1zab th Lake C nyon yielding ex .. 

a.nrra-
5ranul ta. Th· ar speQ1e of definite ob ra.cteri tics and 

limited ra.n e , f1 1ng th age or the formation ti art1nez or 

lo ermo t ";ocene ( al ocene) . Other localities have since b e.n 

found by th riter, nd a small but diagnostic fauna coll ct d . 

T 1r t public . nnounc ment of the definite ag o the beds 

ma in a brief p per glv n before th Cord ller n ~eotion 
2· 

of tb G olog1.o 1 -9001 ty of Am r1o . 1n 1931. 

A f un l 11 t ollo e : 

Mo luao 
G tropo 

Turr1t.t)l l , 

checoegsi _ ~t nton 

b.l1.n!.2.!-of'. born 11 a bb 

SzCYW SP o 

N.t1p~ SP o 

leoypod 

Olx91mel'::j.s, m · ,.lor St nton 

--------------------------------1 
Cl menta. T., ,. Geolo y of portion of th ... south ast quarter 

of th~ T Jon ~ -·u drangl Los Angel Co nt • C 11forn1 r. p . 19» 
on 11e, ,1 -r .r.' , C 11forn . Inst ltute of ~'echnology i> 192 • 

2 Clements. T., Extent of the P 1 ooen a a. in th southerly 
~') rt o · th "I~e jon (~u .dr n gl • C l 1forn1 d 
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Iener1gard1a ventucene1s Waring 

Sc phapo 

Deptal1¥m_coon,r1 Gabb 



h re occurs 1n th · stern portion o the ar 

e r1 of conr:lom r t n< a l th .t for r m, ona to b 

brought out 1 t r correlated t nt t1vel~ wit t he M tin z 

ast o. the R dge Route . The e rooks are xpo d along 

P r Or .k rom the up treq nd or wh t 1s k nown loo lly s 

the Little r sr o s , for a d1st nee of omethlng over two mil s 

(three or morG lone the tr am) · ha oonglomer te forming t h 

lo er end of the Bl g Narro· ~s ., The canyon 1a more or leas open 

where the formation 1e shal • 'but ·her out n th con .lomerat 

the ere k rutl through a. gor 1th sheer ~all a up to f 1ve hun-

.r d fee n h e ight . The rocks extend ea t of the er ek for 

bout mile .nd eat for n unknown d1stanc beyond th ar a 

m pped. Cobble · tone itount 1n 1s six miles to the no.rth and 

st o th e po~ur 1n P1ru C·nyon, and the name of the mounT 

te.in coupled 1th the kno n tr nd of the form . tion suggests 

th t it m y be m de up of the s me oon ~ omer t o· The ere l 

41. 

ex ent thin the 11m1~ of the m.p 1 roughly four square miles. 

T. e conglomerate., e 1n the case or the Martinez e t 

of th R!dg oute, is the striking feature of the form t1onil 

Th1 is an e trem l y h rd rock lightly exaeed1ng t;tiree thousand· 

f . et 1n th1okn•$e , nd containing a re interoalated b da of 

bu f a nd.ston • It cone1sts or rounded and polished p bblea of 

rhyolite porphyry , ba lt porphyry , gneiss and gi~anod.1or1te._ 

r1th. _f anyth1.J8 - a preponderance of the f 1r t named in pink 



and r color • Th m trix 1s comnos d of ang lar quartz 

e,r· in and th cement is 111Cc . \~her pol1 hed by the w -

ters of P1ru Cr e • the s.re t wall a of conglomerate · r 1m· 

pre.se1vel 'beautiful., Th rock a a hole 1s the xaot ana­

logu of the conglomer te or th kno ·n rtinez· and 1 the 

fir t r son for sa1l! n1ng s1m1ler ge to the form .t1on. 

Th overlying hale is blue to bl .ck 1n color, f1n • 

ly l m1 te , vell 1ndur tad, nd rem rk bly con tant 1n 1tho .... 

lo . throughout.. h . r exposed 1n the b d of 1'1ru -reek it 

t · nd out in hem, sh Jrp little r1dg e. It in p rt cont ins 

f r~uginous concr -t1one, and 1e then apt to be rusty bro~n. 

It is brittl nd brealts 1nto tiny frae.tnents that eventu lly 

t~ th r to a blue to bro n soil, eupp·orting a. somewr t more 

d n e gro th of cha rral than do some of the ia.ter eh les .• 

D1ps ara fairly uniform in both con lomerate and 

shal rang1n from · 1fty to s venty-tive d gre a 1n southerly 

d1reot1one This 1nd1c tee a thlo~ness for the whol form t1on 

o ten thou nd feet, t e shale making up approxim .tely ven 

thous nd fee . of th tot ·.1 . Th s a ems very high f1gure~ 

nd S\ geats the po s1b1l1ty o duplie tion of eds as a r . sult 

of oldlng. o videnoa o·r auoh fold1ns ls vie1ble in P1ru 

Canyon . lthough xpoeur s are exo llent.. It seem proba,bl 

th · t thick n1ng or th hal has \·ken pl o as a result of 

som or th di strophic movements to h1ch 1t ba.e been subject d 

durin · ts long history. 

Thi conglomerate- aha.le series ls in f~ lt oontaot 



1th gr nodior te on its north nd st rly margin • Her , as 

n the stern xpoaur of art1n z beds~ th 1 eous roa le 

on th u thro 1d • the ult being of the e r typ ~ Th1s 

1a eho n p rt1o larly 11 on the st id o Piro C nyon 

some l1ttl d~1 t nc bove the tre mo To th south the r1 s 

ie over 1n unconrorm .bly by rocks of Dom ngin a e (m1 dle 

Eoo n ) • 
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a pr vi u ly . t t , th e rocks h ve been t ntatively 

ee n d to the " t1nez ., Th s1m1lar1ty 1n lithology 1 

v r tro g 1eo of v1d noe, in vie of th l1tholo _1c un-

1 orm t of the kno n , One thoroughly am111ar 1th 

th tt r ould 1t out he 1tat1on pron nc the t o to be 

th m • Th tr t1gr aph1c position or the Piru c~. nyon xpo-

sure is urth r v d no upon hich its prob ble a . 
Th rocks overlying 1t t o th outh conta1 o en in foss1lst 

bioh l v a only the g nos un ccounted for in the p rt1cu-

1 r ot1on under di ouasion. Sine th Un ·t d St t a G ologi-

c 1 

no 1 
• 

UMT ·Y cc pts the Domengin e 

ould em th t if th l tter 

ply a part o the e , ... 

re pre nt 1t ~ould 

hardly. b epar t d from th fot"m r by so marked an unoonformi ... 

ty 1st 1n p·1ru c nyon b 't n tba fi rm t on 1n question 

n t . Do n. 1n • her t 11 r rna.1.ns · he pos 1b111ty hat 

th · rocks .re Cr t eeoua. "' 11 t era is no a.bsolut proof to 

--------·------------------------- -------------·------------1 w11 rth, ., G. N and def1n1t1ons of the g ological m11ta 
of Cnl 1forn1~, U s.G. 5. Bull. 826; p . 47, l 31. 



the contr , n 1t r 1 th re ny 1 1o t1on that hoy 

Cr t c ou ; such v1dence th re 1 po · nting th r to their 

being A-rtin. z . Th riter th re or fe l · ju tif1 d 1n o 

d sign ng th m. 

o .•oc ne rock oth r th n the t rt.1n z re xpos d 

a t of th idg I .. oute ~ ther th not d pos t d or 

he.ve s1no been er d d 1.t 1 .1ff1cult to tate p out 

th n xt ou.ng r ov rly 1ng rook e.r l nd- l id depo t o 

-· l" b l Ol1goc n • of t . 1d 4 out ho · v r , 

l t r oc -ne t me 1s r p nt d by Dom ng1ne beds. 

v1o ly nd c t , th D ng1n s cc pte y th n1t-d 

t 

1t 

1oal surv y ElitnPl... A rt f th nos, ·but 

o f rm .t on r n 1ch th · r -

v t on in 1n th t t 1nterv l b t een !i11eg noa and Dome . 1n 

prob. bly a m ch short r th n 1ther t -t bet en ·art1 ez nd 

~e no or th t et ed . lt 

1bl t t,h ·om 1n y pr s nt po 1t1on seem- p.o 

ur1n ~ l n t o th t me int rv 1 in ic ·.t a l ~here 

b., t ty g no · n Tejon. 

engin for t on 1 s d n a belt vary n~ 

rom . f bu dr .rd ·1de t t o m11 or mor in w dth, 

x nd1n - ~ a qu tr o a 11 _ t of c n on C n n to the 

weat n m .rg of t 

vic1n ty of P1r Cr 

Th 1d t p r 1n th 

north of Blu Po1nt 1 .nd it ne.rrows 
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bot to the et n to the et e The form tion is m rine 1n 

or1g1n, rK oona1sts of conglom r · t , ea.nd tone and sh led 

It has been found d1ffie lt to determ1n the tot 1 

thiokne ~or the form t1on o 1ng to r . ther compl x ol lng 1n 

the southerly portlon; and to the 1mposs1b111ty of follo 1ng 

ect1on v n proxim tely normal to the 1rect1~n of strik · . 

Cons1d. bl 1 teral sr dat1on is no unt r d 1n att mpt1ns to 

follo , out 1nd1v1dual beds .nd t . .his adds to the difficulty in 

r1•1v 1ng t · n a cur te figure . It ls est 1mated that th for -. 

mation h a n approx mat th1oknes of even thousand f1v 

hundr . d f et. 

The b t exposure of he Domengine a 1n P1ru Canyo;, 

1oh 1s au . through rock of hat ag trom the ups r m end of 

the Little rro s almost to Blue Po1ntb Th Little Na1~ro s 

owe th ir x1st no to the o~nglomerat member h1ch s exposed 

to good dvantage only in this plao • south of the na .. rrow re 

ndatone nd sh l who h(, rdness is ex> ns1derabl l ·es t n 

that of th· conglo-merat snd 1n oonsequenc the canyon of the 

Piru her op -n out to a quarter or half mil ide.,. The bed of 

C nton Ore·ek · 1s out for appro:dm . tely a quarter of a _ m le through 

the sh- l m mb r and. almost at right angles to its etr k • Good 

exposures of th si. ndstot1e occur 1n Agua Blanca canyon ; in an 

east rly ributacy o J?1ru Creek Just south or the L1ttl Narro s; 

nd 1n· another unn med asterly tributary Just north of' Blu Point • . 

The Domengine 1s border d by rocks of ny yp e and 

age ~ 011 he northeast it is faulted gs.inst granitic rooks 1n 



a menn r similar to the Ma~t1n z. It overl1 s the 1 tter 

·1th un unconform bled pos1 on l cont et xtrem d1scor-

d nee ln 1p .nd r1k b ins m n1te t lon the m.rg1n. This 

ia 11 on 1n Piru C nyon, but on both s1d of th 1 tt·r 

th en gro th o brush has m d the oon.t et very di fie lt 

to follo • To th ut the ot1 n h been overturn d · nd 

t old r · om ... ng n roc!s overl1 oun . r lo\ver 100 ne bed 

rom the w sterly bound ry of the are- m pped to juet ees't of 

Piru Or ek . Th nee ea t, th underly1n rocks ar Ol1goc n o 

fh1 v rturn, which ha cau ed some f .ulting long the con-

t ct 1 not bl f ture of this ·ort1on of th region nd 1s 

d1 cuss .. n ore d tail under the subject or atructur • 

Th con. o er te mak n up the lo er four hundred 

nd f1 ty t of the Dom ng1ne 1 nt f1r t glance so wh t 

s1m ·l to th t of th art1n z,. but on clo 1nsp ct 1on 1t 

1 n to 1ff r to a considerable d gr e . It 1s not eo ll 

sort t ~nd th perf'eot1on in rounding round in the lo er I~oc n 

orm ·t1on 1 h m r1 .1, ho.av r, is. much th em~ 

1th th xoept on th ,, the color d p.orphyr e aharact r1z1ns 

th ~w rt1n z r ' 1n the m1.nor1ty,. nd ther for the roe -me.ea 

a is more of a de d gray in color .. Grano41or1te nd g,n 

r 1rly a bun ant and ome quartzite p bbl occur <> Fheno-

cl st r aubroun ed and nre up to foot 1n di met r . Th 

tr1x s a ooa.re • angular sand, and thile the o ment 19 1n 

p rt s111ceou- cons1 er ble mount of iron oxid also 1s 

is 

pr nt s c m nt1n mater1 l o Occ s on l th1c sand tone beds 



occur 1n th con lom r te, g n r lly . xh1b. 1ng c v rnou typ 

or · ther1ng. 

Th s n ton lying immedi tely bov th conglom r-

nd vh1ch an t m t th1okn or bou on hou a d 

t , a th r th n b d , h r l113ht, sr y rock composed 

o n l rm trial 1m11 . r to them ·trtx or t con .lome~ t . 

ho . d1 t no bov· Blu Point ho v r , the nd 1 s -

iv l nd a y llow1 1 to 11 t gr rttoe 1n pl oee 

support · light gro th of conif rs. his 1s r oft, 

~ oo r o t bov m nt1on d b n th topo r ph c t 

in 1t nd ale n th e l s is some h t mor u ued. It 1 

locally v ry r 111 rous, oy t re 1n B rt1oul be1ng 

abund nt lt ·h1l partially oe · ent by s111c ~ t.he cem ·t 1 · 

1n p t ferro 1 ou • V1 ng the y llo - h color to the oc -4 

Som a lc1te l o ie pr nt . .,. r lng of sh l occur b t n 

m .ny o th nd ton b a nd there 1 11 insens .bl r d tion 

t n the port1o n hleh a ndstone predominates and th t 

1n h1ch h l 1s om1nan • 

Th . h le v r1 s from brovm r n o ous typ to 

bl c rbo ceou t ri l both 1th 1nt rb dd 'd a ndaton 

tr t • Th form r va.r1 ty ia ound more 'bund nt y 1n th 

ion b t en th ·1ttle N rro s na Blu o1nt; th 1 it r 

occur 1 ng t gr nodior te con\ ct nd in c nton c ·nyon. 

Both h ve unde r o·n cons1d rabl contortion · nd the beds ad­

Jao nt to tb gr nod1or1t Qre oomplet ly ov rturned . 1nor 

l ndal1d · nd slum 1ng are f q_uent 1th tt nd nt hatter1ng 



of the eh.al • Th thickness o the a le is approx tely six 

thous· nd f t . 

Fossils h v been toUJ.~d in the sandeton in Agua. Bl nee 

C nyon nd on both s!des of P1ru Cr ek ju t north o Blue Point . 

They al o ooour 1n sand .one 1nterb .dded 1th the l and 

in the shale itself in c nton Canyon.. Those fttom the first m n· 

t1on looal1 y are Cr. gment: · , and offer only negative evideno 

as to ag , but a f 1rly la~ge number of. specimen h . been ool-

1 c <i from he oth r t o pl c & . Oysters are perhaps th st, 

. abundant , occurring 1n the heavy sandstones for a half or thre· ­

quart r ~ of a mile on ther s1d of Piru ere k; some gastropods 

arJa · aoociated with .th mA' E~xc · 11 ntly pre erved molluscs of 

veral gen r are 11 obtain bl 1n c ,nton Canyon~ The lars 

forarninifer fil!gogyol~.!l ... , .. QJ.trk,,1 ie visible to the ne.ked ye in 

the dark sbal a of ~he latt r locality and w~s determ1ned a . to 

genus. nd speo · e by Mr. H r chel Driv r of th Stand rd 011 

Company., 

Th a. e s v1denc d by the fossil mollu.sca is Domet:i­

g1:n , or upper mtddl Eoc ne. .Nbile the t .ype locality of th 

a ove men one · forruninif r ppe .rs to be in the ~ga.nos below 

th D. m ngine contact! Mr, Dr1v .r considers the ass.emblage of 

toram1n1r ra as a whol also to 1nd1oate l)omengine ageJ It is 

l ~ch nck l11 H. o. 1 D1scocycl 1na in C. 1 ltornia , Trans. San Diego 
Soo. N t 9 Hist . t VO.l e 5; no o, 14, Po 220,, 1929. 

2 Personal commun1cat1on. 



true th t the conglom r t 

y ldad no 16 nt1t · bl 

and lo r s ndetone b e h ve 

os 1ls. a.nd it ma b th t th e 

yet 

str .ta re re . nt th a.nos. the str t. gr hie 'bre b t en 

M gano nd Dom ng1n not hav1ng b n reoogn1z by th writ r .• 

Unt11 d finite proof of this is brought to light 1t se m 

no ry to 1ncl th hol 1n the Dom ng n· . 

A un l 11 t 1 pp nd d . 

Protozo 

D&scpgxq~irlQ oJ. !,tj (Oushma.n) 

ollu c 

G tropo 

. r:Pl 1n11 H n 

St rt 

ckerson 

~onus .. remon4l~ o bb 

P .l cy da 

Q§t 1§r.!I~.! G bb 

So ph-p -d. 
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The or1 in of th im nt is not g atly, 1 r -

ent from that o th rt1n Z t hEt appe t.o h ve b n .. 
rived from l n m SS lying to th north the surf oe rock 

of h1ch r pr1ne1 lly g nit c n met morph1c l) Th pr ence 

of oul rs o porphyritic , va 1n th oonglom rat might l d 

to the nfereno hat som or th Jur-s 10 or Ort oeous 

still m· n l th upl nds; but 1t s e s mor likely th t th 

r r o ed m t r1 l d riv d from t underly ng ~ rt1n z. 

co orm1t t th bas of the Dom ngin ind1c t s p r1od 

1 during wh1oh th older bed lev t • t1 t or 1 t 

and e po to roo1on to som xt nt . It 1 pro abl th t th 

oonglo r te. t r.i ·iv s it is, ~ s cut 1nto to furn1 h d tritu 

ror t 1 t r con lom rat b for in b coming submerg d. ' h 

lo .. · r gr. of p rf ct ion in roun 1ng s e n in the phenooL eta 

of the Domen 1ne s po s1bly du to ther h ving b n produce 

con ~ ry n u r1 by the b king of one ro d p bble e 

Th1 y he~v been brouc.ht abou 1n ea.th ring or in transport .... 

on. 

oc of Ol1goc n ag ar th next younger s r1ee 

ft r t Dom n in kno n to outcrop 1n th aoutnerly pa t of 

the 11' jon · ot 

b n reco n z d e It is quite po s1bl th t tihe lat r ~ r 

n v r posit d h re0 'b t in v1ew of th r ct t t the type 

loc .l1ty of the for tion 1s 1n t northern p r of th quad-

50. 



of th1a a r kno~n to ex1 t to rangl nd t n ve b@d 

the south nd t} it m prob ble th t h. y re d posit d 

nd v n r ov by ub equent r ion. 

Thr olat d outcrops of rocks hav b- n s 1gn d 

to the o sp orm tion. Th ar l continent 1 in origin 

nd b o u of cert 1n common c .a.r ct r1 t1o"" log c l y shoul 

b cons d red togeth r . It 1s po si'b e th t non of th s 

51. 

b~long to s p • How$ver. for the r on brought ou below, 

th r1t r b 11eve that he Juat1r1 d 1n cla 1fy ng them 

s ueb. a nd hope t t · v ntually f o s 11 1deno will b forth-

coming to d f1n1t ly prove th r e. It 1s lso reoo niz by 

th rlt rt . t the s sp 1 not niver lly cc pt s b long-

1ng to the Ol1gocen pooh; but th1 ; to , 111 be discu s d 

b lo • 

Th s str 

lom rat and on 

re a a hol re.th r poorly eort ~ oon­

and mud ton s, of vsr1 d compoo1t1on 

n u u ,lly some t highly color d ~ Rd l s the mot promin nt 

color. lt.hough y lov a . bro nst grays pinks , "' ns nd .urpl s 

r 1 c mrnon . Outcro.. ar · ound 1n st rn po t1on o 

t e n ~an F noiaqu1to n ~11z beth k c nyons i 

in th north long c t io n s lt Cr eks nd n tl e est in 

l 

he ·v.1e1n1ty o C nton Canyon. E eh of t eee r as 111 be d -

e ib d in d t l ft r hieh 111 be pres nted o rta n g n r ~-

• s. w. . G olo nd 011 reaourc s of part of Los 
nd V ntura Count1 , C l1forni 0 u. ~=> . G. s .o • B 114 753 

and Pl I · 1924. 



1z t1on d r1v d from a consid·r· ion of the 11. 

rh 3 s of the ~ n Fr nc1squ1to c e R ion ocou-

p1 l .. o ehlY tr an l r h pod re of bout f i qu re 

m1lea , bord r on th north by rocks of artin z g , on th 

et long a n Fr nc1 qui to c nyon by th el on f:lohists end 

p r ~1ocert b d . nd on th outh t by th Upp r 100 n • 

A lr y et t • th bed cona1dor to be of oont1n nt 

rl 1n n co a cong om r t memb r nd a 

eri1. of int rb d d ea lo oua sh l . and mudd. and et on 1• 

Th r c form t found . t1on for th st utm nt o th 

1 

s t .. Fr no s D m,. . nd th 1r knesil s t l st contributing 

ct,or n the f 1lur o th d. • Th ny pap .r cal le forth 

at ·the t1m de lt br1 ·fly 1th the formation ; a mor d taJ led 

d or1pt1on 1 1nolude 1n n prev ou ly nt1oned p~ r of the 

r · ·nt rit r. l 

It~ c 11 nt 

nc1sqult . a nyon fro 

r of t .he S pe .. re o nd in a n 

h a tern nm sin of h u r n 1 

Pow r , C1ty of Lo · · naele • Down run ro t form· rd m-

1t th rock h be n tr1 p d of it.e so1l coverin _, 'by th 

floo • hil bov , th · apr ding t re of th previou ly x-

1st1ng 1 ki led ail veg t tion, 

f!Xt>OS d. ood .outcrop 

l Cl ment.s. 'l"--. ; 
of he T jon ou 
20- 25 . on fil 
1929. 

1 0 y b 

portion 

ll 

.n 1n th upper o rt of 

outh t quart r 
c l1f rn1 pp. 

o Tedl nolo83 , 



Cb r 1 c nyon o ·the r1dg b t 

c quito C nyon nd long th t 

n h lat r nd s.n Fr n-

c nn ctin E 1z b th 

C ny n -nd s n Fr nc1 u! o G eyon. 

a h r xpoe d 

d p or 0 lt rn lng and t n s nd sh .1 a 

occup n str .~:o o u n - h 1 to o m 

t1r flOrth r .r f 

n 1 t o n 1 r rt1cle of q . rtz$ ri th r pl·nt ully 

1 h c y nd th· 

r OU T 

ol - o ment 

or sllt t n 

1th ore 

r co -

fin y 1v d c le r ou · nd r rrug1n u 1lt . 

T bed 1n 11 d n 1 v ul d ~n n rom n 

1nch r 

or-t 1n· 

occu 

o to thr r f o r ·et in th1c n n t 

. rly go ~ Oo on l l n of c nglo r t 

t . ole r1 1 1 r gn .t it,h p 

loo lly ma~ e u th l ;rg Th..., pr v l1n 

dull r ., e.lth ugh n ar t n rt r y cont ct t b 

ch 

lor 

r 

llo 1 gr Y·•· 

thro 8 

t 'lOU 

· W 11 
' 

ri th n th. 

h 

00 s th 

Th tr -t r ~ h1e;hl t1lt ht told 

t t r a. T ot .1 tli c nese is about t o 

bel 1a ark d b .r of comp r t vely 

th t t · e b 

h :r b .d to th 

outherly p rt 1 

1n p rt or th s 

s r less r 1stant to ~ th-

no:rth south. 

ocu 1ed by on lom r t whie 

p in th1e l c lity o Th1s 

1 rm rk bl for 1ts t io n • h1ch 1 t nty ... f1v hundred to f1v 



thou -n r~e n f r th 1z of som or th, boul r it 

cont ns. · h exp sed t the dams1ta 1· 1 o mpo d or f ir-

ly e l round d pebbles ot, · an1t1c end m· tamorphlc rocks 1th 

n arly an qual numb r der1v,, fro1 a.ndston , ran · ng r om 

re inch s up to a foot n d amet r and e.11 aet in . m trix of 

54. 

ngll r quartz n f rrug1noue cl · Th c men 1 m· ter1 s em 

to b lar . ly th cl Yo 1noe h11e t.h rock 1s he.r wh n d , 
it r p ly d1s1nt gr t s ~hen 1mm reed in ater. Thi 1 tru 

to some t nt of the Qndetones a 11 0 1nce they oo, 

h d xoessiv slumping around the tru~rgin of th 1 k both for 

n rt r th ;, thdr 1 0 r the t r . 

Pro gr lng s uth·rly. the ol t n th oonglomer t 

b co e .rger and mor nsular (Pl te VI ) nd in ~reat r pro-

portion gn o • unt 1 the point 1s re ch d wh re he r ck Jp, r 

to . d or1ts an granodiorit in pl c This 1 a en part!~ -

l rly 1 11 , short di tance below the p.-.,wer h u 

quit ('t nyon and al o oro s the r1dse 1n Charlie canyon v 

arch 111 .rev e.l fa.1nt bed .ing planes and more s ~ 1f1c 

slightly Tat .. orn boulder • "' similar o eurr no · et111, 

r ort b wl in b d th t probably a.re th c rr 1 t1v 

the n the F .. rnan o ("\' drangl • 

C·r 

nt 

1 

SO· 

t th d ms1t. th,, color 1 redom1n rr l red rro 
ron ox! • w ich 1e so bundcnt aloa to th contact t th 

n i ' 
~ . ~1 . v 1 _.~ G ology nd o l r aourc or p·rt of Los 

es nd Ventura c unties, c .11ro n1 , u . s ~ a . : . Bu l . 753 
.. ~ 38 924. 

ful 



PLATE VII e 

seepe ·conglomerate orr ridge .. twee San Franeiequt to 

and Oharlie Oany'•ns 



55. 

oh1 t a. t hav o .t d th conto1ned p bbl 11 h a sh ng 

r 11 of h . tit , mil r to th s - c 11 d "d e rt varn·1ah" . 

· 1no h oono ntrat1on of h m t t the zon· 1 ed1ately 

bove th a n r no1 qu1to lt 1 the r su t of" pos1t1oTI 

by groun .t r ov ng p ra.ll l to th 1mp r 1ous m of goue; 

lon the ult , it s obv oua that t e '*de ert vern1sh0 1e of no 

s1gn1f1eeno in th nt rpr tat1on of th origin of the ormnt1on. 

Al ne the r dg opposite t po- r hou · e , th sive b- ds o 

eonglomere.t ar l t rn tin red en gr y t · nd t th southern 

xtr m ty . t rorma.t1o~ is th gr y o r n1t1o roe • 

Thi') -s of th ment m t r main pro lem t c 

nt l s e t 1. e oee 11 e oun • · ound d on a l de a.s th y 

r by f l , th r tru tr t gr ph1o po 1t1on is difficult 

t d~t rm1n • On th n r h they r aepar ted ro the iart1n z 

b t ,., Be · c. nyon fault . hil o th · south t t nd south st 

th .. y B ,, ep r t d rom ch1sts and l t r lnn laid a d1ments 

by th above,.m nt oned San Fr. nc1 qu1to faul) , Lithology ~iv s 

the only clue to th. ag • Sine he conalomer te ,.ont ins l r . 

perc·nt .se o s ndston boulders that ere of undoubt d ~art1n z 

der1v t ·on, t mu t b · at lea t younge1"' than low r Eocen • 'Jlh 

andaton a .nd sh 1 com re favorably 1n litholoe t1th typ 

seep on 5 sp 

rnble , th t 

ere k t and th 

scribed b'/ K 

a sign by him to the o . ep • 

format on as hol closely re-
l in Boquet C nyon nd t nt tively 



F r the . ona t r1ter assigns this occur nc al o to 

e s 

The s d1m nt re ithout qu t1on continent l 1n -

or1 1n, h s nd ton s nd 1lteton s being n p rt fl 1 tile 

nd 1n rt possibly ple.ya deposit o 'he conglom rat le of 

th lluv1 1 n type or nglomer te o L son, nd v -

dently wa formed much as the fans ar fo~mins 1n the 1~ohav · 

Des r t region today , t th mouths of a 1th1n h canyon cut 

in th · brupt fault d race of an ct1v ly ·r1s ng moun It 

ould b d rr1cult otharw1 e to coount or conglo rat of 

this th o ness nd ch racter. s1ne co r ness 1ncr ~s 

to rd. the south, the mount in f om -h1ch p rt of the boulders 

of the conglo r te wer- derived m t th n h v@ tood to th 

outh 1n th poa t1on n , occup1 b Miocene b ds Ir such 

th c 

-u l t form .ng t 

r real o mov ent h occurr8d along ti · 

southerly boun ary of thia r a o s ep -

s inc the 1 t movem nt 1n .1<J> t d h s b n up, fa on th t1orthern 

An a PP~ ~nt no ly ocoura n t .t th xtr m ly 

co rse t r1 1 of th fo~ t1on 1e on top and the 1ne grained 

mn.t r1 1 belO\ ci 1'.h1a may be accounte or in aver l . ys. 

First the r1 s may be ov erturned, the m oh, c Of hloh, 

ho ev r r not t . 11 ol a.r. It 1 poasibl 
' 

too that th 

conglom rat ia fold d into a s r1ee of overturned 1 ocl1nal 

ol o rr spond1ng to the t1ght told ns in th t 1n d d 

nd o~es .nd sh l~s , lateral gra t1on ocount1ng tor th 
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differences in lithology o supposed cont1nuous beds.,, Age.in 

1t 1e not clear how such mae ··1 b s as those of th .. oonglom .. 

er ta mtght be 1 oo11nally folded. while th we ksr beds ap­

par ntly ar fold to a lesser dagr , nd yGt extr n oon­

tort.1on · n a monument l c:r ~s of oonglo r.m.t in Cl1arl ie Canyon 

eu.ggests that such may have oocurr d ,. (11.a e Vlll) e The 

third possib1l1ty s that t.h ftne bed.a were la.id. do~ n in e.n 

int rmontane basin prior to uplift or the ount in ~o the sottJh 

and. th.a.t s the l tter flOae. With little d1 turbtlnc of th 

f 1ne beds, the great pron of ooars de ritu.e spread out over 

theme. For ree.aons given above an.d e,lso to be brou6ht out later 

111 the d1souesion of tructure, the second hypothesis ij &\ vorad. 

In th · s case the th1cknass of the beds mu.et be not more than 

half the apparent t.hicknees. or twenty . five hundred feet the 

lower of the two figurea prev ously statedo 

The Sespe oeeurr1nE. in the canton Canyon d1str11ct 

occupies n rathe r ame,ll .. rea &bout one mile ea.at of P1ru Creek 

a.nd two m1lea north of th~ south bounda.ry of the tlej cni ;;~uadra:ne;le •. 

ly1ng in the northeast qu rter of Township 5 North• Range 18 

\Vest . Ite total ar•al extent 1.e e.pprox1mat~ely two square miles. 

The beds are la.nd- 1. id sandst.onee &nd shales with ~>. few scatter-

... , lens.es of' oo:tlglom rate, not particula.rly w 11 sorted e.nd wlt.h 

the bedding r~ quently 1ndist1nct. roldin meikea the e ries 

appe ueh t-hie~0r than ctual.ly 1e ille ea e; the true thiokne · s 

as c · lou1atetr from ti.he s.eo~ion 1n Canton canyon 1~ twelve 

hund rEJd t\1et , 



PLATE VIII . 

·r.e e oon ortion in coars Se pe a ndst ne and eon-

gl.omer 0 est e de ot Oharlie Canyon. 



sa. 

Th b st xpoaur r· round in the nyon just m.n-

tio ed hi ch inters eta the f rm tion bou" t 0 l a from 

t junot on d.t 1ru Cr a gain 11 '. rth r tr m. 

At th l .t.t r loo l ty th tr SJll c t t r ght ~ ngl 

to the strike of h- b s and ood ct ion 1e xpo d . 

t .. but r on both sides Of C nton c nyon h v d @p · J inc" i d 

t e 0 1m n and l 0 f r XC 11 nt opporti n1t1 s or 

ob rv t1o <I smnll 0 l b · - lnnd topoe;rsp y is velon loca.lly . 

A. long nrrow 1np:e of th s pe ores th r1dg · into tho iru 

se n 1n t e e . at rly tr nd . br .nch 

,.ny n Just north of lue oin • 

mo r 1st nt petrolo io typ 1 poorl 

or d ""rltOS-0 r;.nds on • Th a 1a or vary 1 'tt o ors d , hit 

yell 
' 

b own c:nd n, f ~h1c h f 1r t o ar pro ably 

pr om1n nt, alt io l . .r 00 mon $. l t r a.n ul r , 

a l.rg ..-n z ~nd r h old r rook 

o . 1gn us, met · 

1· a v .n n al ys su 1oi ntly 11 e in - to llo~ the 

t.. k 1ng or d p an rik • Oco on l 1 ns or conglom r .t 

occur, 1 t d bould r o equ ntly r o n n th nd-

ston that th 1r oo . ur enoe t s id to bo 

o t1e 

l ttl 

a,tlo .. rrh · sh l 1 pr ncip lly_ a · .r 0 

. tic 

t. p ' 

1f f r nt fr m th and on e o pt1ns in ~h1ckn s or 

bed , ·n obs rv d fly a p rt. : ng bet een th b Vi r atr t e 

Clay and 1ron ox1d ar· th cementing rooter! ls. th beds on th 

'hol be ng rath r loosely cohering. 



Th at.r t -r phi c position o th Se pe o th1 

loc l1ty s cl r 1 it is k~pt 1n· m1nd th t th s ction 1 

1n ·pl oes overturned . Thus st of th r1dg s par t..1ng 

Canton and. P ru C nyons_ the r.ed b da underl1 rock cont 1n1ne 

Dom n ne ·os 11 "nd ov rl bed.. of d finit~ ly tnown lo er 

· 1oc n • Ag 1n along th north rly m rgin in c nton Canyon 

th lnnd~l 1d beda underl1 m r1ne s d tones cont 1ning 

Dom ngln raun° . he south rly contact 1n thi · 1 tter loc i1ty . 

1n . ta rm 1 pos\t1on1 how ver, re lso the oont eta 

h re -po e n r th - arp b ·nd in c nton c k On the e t 

th thr ~o met ion re o rlnin by lat r Mioc n st,rnt. • n 

11 a ob. ·rv d, th cont· ct ar definit ly unoonfor · bl It 

. d1scord 0 1n 1pe or n both dips nd stri'>:es accornp ny1ng 

a distinct br k 1n 11tholo • h re is ~lo minor f ult1n ~ 

b tw en t e Sespe and l ow r · 100 ne although th ndic t1ons 

re th t u. a has t ken place along the or1g1n l contact pl 11 • 

T e e s d term1n by tr t1gr ph1c posit on s 

b t · 1 upp r m1ddl Eoc ne and l o r M1oc ne o. It might th r -

'Or. , be e1th·r uer Eoo ·n or· Ol1sooene ~ .h form -r 0 ~he ver 

exp~ ed in outhern C l1forn1 . r1ne format on of def1n1t 

char oter1st1cs nd 1n no way s1m11 _ r to this seri f beda~ 

On th other hand, th Oligoo ne· or at la~.st the s spe ie v ry 

si 1l ar lit olog c lly , .1udg1nB from the pex .. sono.l obaervat ons 

of' the ri·t r and. from comp ~1sonn , 1th publish l coo nts~ _______ ,_._, __ 
1 Ree it R. D. , ?eape form ,tion, C 1f r n1 t A ,, t.. . , • G B 1 9, Vol o. 
13, pp& 489- 507, 19290 



60. 

Th r1 .. the for , 1 con idor to b the co r l t , 

0 the $ p f o t1on e.n 011 ·oc ne 1n e 

Th orig n of th sediment ls or or le 0 ious. 

h y v ·•cy a.pp l. .. ntly re d tr1 1 m ter1al der1v d from n old r 

land m a oompo d 0 r n t1c 1:ld mt morph1c rooks nd with 

Eocen 1m n ry. rocks e.l o xpo ed~ ~nil uoh rt ng .n 

dding a .r pr nt r the r sult of pos t1on in orb 

t r , th e d po 1t1on 0 r inly no n mar n nv1ron-

from th ck of rf etlon 1n h res ts produc 

n. from t u+:,rlok Of V dfmC o· m r1n l f <l Th e o inion 

0 t e r1 r th t t y .r th r ult of t :. opo ·-1t1 n 

1th r on . bro .d lluv1al pron, on a loo pla n, or possibly 

au ge t d by R ed J o delt • :t'h tur of th t .rirl 

ug $f.S th · 1rst .. 

1 suppos Sesp oed in the north rn p rt of th 

region un r d1 cuasion r found 1n the pp r C staic Cr k 

district, x nd1n from the bas of R d hoc .lllount n w t 

to s 
The 

nd northerly beyond the confines of the ~r • 
· re a, ... r1es o ll b d and fairl 11 in ur ted 

n ton .. n n y sh l s , 1n part def 1n1 t ly lu. - l a d , but 

in p rt hmlving th nae of b 1ng ma.rin in ox1 no Th ir 

th 0 n SS i or 1xty- r v hundr ree • 

----------------·--··~~~ -·'° .. ~-...... ~ ......... -
I I'b d . 

d 



occurrenc is di 1cul of ~.cceee, t he only ro~d 

p n trat1ng th di r1ct being . priv te one con tructed r -

e n b s o th ·rn Cali orn1 T ephone Co p ny. '1'h1s 10 of 

sin .1 t th c ss1v ly st p turn-out , . nd 

cloaed ith just abov the Junctio o. c t 

,. C·ny n o h rock re well xpos d on th r ad o. 

el s 1n both the north n t forks of c et 10 Canyon. 

J.h b et xpoeure of the ba.a 1 b s 1 in on o the northerly 

br nc s ·of th l tt r , Just bov oonfluonc wi 1 ear 

v nyon nd 

ton 

of t fou 

"hit to a 

ng 

1on 

r th r a gu r 

t th northern extr mity 0 t "" 

Just · nt oned r oa a r nnd-

ithout ch ng ln dlp o strike invo 

Th l tt r ty 1 the c r ct rist1c roe' . 
e .. hole, althou~h th color vnr1 s f m 

Th n 1e c r . gr 1ned n co posed 0 

.. m nt of (; .nd f lds · r a m nt d 1th 

s1 oa . T mt rial 1 · ell ort .d .nd 11 b dd d nd v ry 

h rd , giving e .... v rnou ect n w ath r1ng. d1pa .. e qge 

a rty v d .e e in g neral , ~terly direction .nd 

bro· d1 slop s ch raoterize thA a 0 c a 10 

c n 1on6 R d nd 5r . l'l b s ar e nt re ,l d with the wh1te 

bJ.gher n th s ct ion, .... nd inc they r t in b dd d t ,. y giv 

th. 1m reae l 0 b ·ing Sh le ti' f;X· mt tio v . t . h nd lens, 

61 • . 

ho ho th..:..m to b com po e 0 v r f1fie qu rtz gra na in-

1 til , n e .tr m l.l · rg . amount b ot t n mus-

n 1 tt e g ch · or~1t o A ro sti :..:. t .'vO ... d ut 



th p rc·n or mica nee. ly f1ft1 pr oent. Consider 'ble 

cl .y s pres n j acting a. binder for t oth r t r1~ls 

H rd hen dry t is re 11y crumbl d hen 't.11 et , much o.s 1n th 

0 e of he s a 0 n Fr nci qu i to c ny n. 

'! 1s r1 s 11 1th an unc nformabl d p . 1tion l 

contact upon l rtin z b ds o th e t and faulted ~ga1nst 

s1 1lar beds tot ~ out.h est . The logical expl nation o 

its position in this l t ,t r ca.a 1e that hor1zont l movement 

ha ta.ken pls.c alone: this f ult (th Cl rwat r ult) , dis-

plac inc the (":! ap bed t 1 . st to nd half m1lee. ~ 1nor 

f ul · 1n h . e l o brol n the e ~et rly .contact to so xt n 

62. 

To the north nd eat th . form t1on is ov rlapp d by 1 -nd - l ·a and 

l cu trlne tr t( o. probabl upp r Pliocene g , nd app rently 

for a short d eta.no by up er l"1ocene ~eds. 

1. o foes 1 have been foun 1n th a formation and from 

the stretigraph1c pos1 ion 1t ie only pos ble to y th t it 1 

younger t 1. n lo tt F:ocene s.nd prob bly ol d r than upper 1ocene. 

It ther fore ga n 1~ nee a ary to bas an st1 te or ag upon 

litholo • R d b occur ln the Ooas Re.noiE"u~ not only 1n th 

sap • but in th upper · tocene and l ov r ·l 1 tocene as w 114 

Compared ~ith 1 now d os1t o t last t1o ocurr ng 1n the 

rea ~ it 1s seen t h .t these beds a.r e v ry much harder and sho 

better aort1ng , 1 eking the occasion l leneee ot~ very co rse 

oonglomert;; te and th 1sol t,ed bould re that are oh ra.ct r1st1o 

o f th · 1 r format ion • On th oth r hand• t . l1t lology is in 

ma.n r spects m s.r to that of kno r1n a ape , . nd on th1a b a1s 
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th d co relat d 1 th oth rt 0 posur of c: p in 

th r • 
ro th na.t re or h s 1 - nt 1s pp rent th t 

th rbil er1v X"Om t l th r1 g off; n r ho 

urr c c r u Z1 1C 1th r gr n1t1c or n 1 c . 

Th ti 0 on or th ot r or t 1 1c 

by e Un nee o 1 nd b th o 1 r1t , ·h l th 

r ntity of clean qu r z J 

t h the l .tu r m1gl t h·V by tl' an t · or 

el .. t .OC' .. 0 11 t r e yp r v ry bund nt in th imm -

1 t 1c it.; n t m t mor c ao c mple n n th 

Th m t . r1 .1 re ne~ not 

b -en tr n or ..:: ... • r eng g in 

th posit on so d or 1ng ll 

ev lop b g 1n om h t ta, a hou th r 

lt a 1 ic t to et of' .r1n:. 0 1s 

n g t v1d c -n o rrie n gr ·.t ght. 0· v t the 

rea · Q o:r t n y color be eusges t~h t th n-

viro m n 00 l or t n t nd ay 

0 lb y v of v r loo pl 1n. 

..!~-1.2.D· 

h ct th th 1d ly eparated e Of no 

lto hr m l r roc1 h 'tf S be n he ssisn d to the s ·P· 1s 

no oonv n1en cat .. 11 or rock wh.oe age c r1no b 

rm n , bu h oh act a ly m .y b· long to a.ny post - Jur sic 

r1 s . It 1e possible th t th s 1o rue, but on th oth r h nd 



it 1s pos ible to cone iv of p -r1od of tie ~h n dlff r nt 

types o t ria_ ~ r b ing e v ep t.. b a1ns o 

d pos t1on 1th perh ~sonly ona cons nt over lim·t dare .• 

nd th t th o t • Ev n the cl1 nt1c on ion m gh vary 

~ thin o l1m1tQ• s no t ere o vi nc 

b olut · contempori n ity o th depo ts. Th p 

an e mpl of such ptlr 0 Of t D ·po 1t 

1nt1ng o 

nt pooh 

or ng in 

64. 

D . th V ley ar note ctly th s thos forming 1n P n mint 

v l y, 0 in vurn d1f I dim nts be1n a d down 

n na y or 1n ny o tl ot ly soc ia d 1nt r -

0 t tl . b s . Ev n ith1n th 1 d v1 l a di r noes 

t; .. ha nd o-. th no hern nd or Death V lley re oontemporary 

1th the dry muc o th lla istriot ~ lean h l , 

not m .ny m e w tl Uo ~ Riv r s apr a 1n de r · tu of n 

ent1r ly d ff ren n tur over ts lood l n. 

11n1l · rly , t 1 ot d1 1cult for th"' r1t r con"."' 

c v· 0 the c Sn as tL of e r- nc v th a.at .iv ro 1on 
' 

n v h ehlan a.n m ny b . in 0 de oa1t1on r oe1v1 a . 1-

-nt • d ... cr1p 1 n by Thomp on or h mt " :t l orm ng the 

-gr t UV p in o the Upper ·Oh V v 1 ~ s ppl1c bl to 

t ·s p or ... n Fre.nc1squ1to ere , , t lea t 11 hologioal Y•· and 

qu a ent l l.. ·w1 e miglt e ound .. or t othe depos ts. The 

rock prob bly bee use they wer 

orig n .l y d po t in a par d b 1n , 1t is unnece ry to 

oonsld r them ver h ... in ... been continuous. 

1 Thomp.o, r.c., The Moh v n sert rg on, cl om1 ~ u.s •• s 
·ater supply P p r 578~ PPe 39:>- 391, 1929. 
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n D rt ho~ 

blu t y l ·.nd gray 
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1 r 
tho e or ~t c fro h1s/v1e o th m "' 11 n m ins from th 

So th ~ nt 1n r • 
·u to he baenc of fo l 1n t S Sp · Of th 

rt1on o th· jon u r ng;L und r di cus 1on its o tion 

in th · olog1c e le c n nly fro lt 

t~a r ph1 r l t1onsh1~s s d1 e os in · to C nyon. It 

m to b 

ep 

ner lly . o t 

t l a t young r 

from tudiea 1n oU .. r looal1t1 a 
2 

h .n Eoc n • s ook oon 1 a · 

to be lo r 1oe n t .nd b 11 h tre.n it on 

n .... 1 1 n r1 e os1 t .k n pl c 1th1n 

t o n • · Th 1 ~ m y p' r to b t · o s 1n th south 

oun n r s1on h r th · · 

e m. r. 

"'"ngul r unec.nformi y 

1 oon orm bly verla1n by 

·but n C ,on C nyon th r 1s n 

1 ~ho o 1 bre bet~ en 
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p nd V qu ro (lo er oc n ) . There 1a 1nd1c.at d th n a 

per1od of dt · troph1 m b tw n th t o with b quent ubmergence9 

nd t s eme o ioal o pl 3l h b E1' 1 ing o lower 1i1oc n· 

ti e t the top of th1 unoonfo 1 Y• nhe S p ,, tnerefor 

f lls t\U'. lly 1n o th Dl1goc n • 

Stock, c. ~ •1 O onta om the s e deoos tao South Moun-
t in V nt r Co nty , Oal 1forni ub. No .. .. 404., Carn gi In-
· ti, t1on o l ~ h •• P• 37; 1930e 

2 . • ~ . ;,-) , ;~t . 1. G ology l11ntl 011 r 
n ur. count1 , c 

of rt 
tJ.s.o . t~G 

Lo 
Bull ~ 75'• 



Th r 1oct:lrte b s r e le b1 study of the rooks of 

that g po ed n th s utherl of the , Jon Qu rangl .... 

" 
1 n a - O· h mar .EL. by 1d tra.no r s1on of th follo~1ng 

h 011 000 .. m r enc , a.lthou th ch r .ct r o th rocks 

ind 0 t s th t th ae " r shAllow, p 1r1c CO.S p andl CY d 

0 in ext nt . A profound disturb no occurred e1th r at 

h b-gin1 n~ or so et1 during middle Mioc n t1me. fo lo d 

dur1n upp r 100 1 th gri t t bm r no r corded n 

t his · · r of th· qu.dransl • Land-1 d pos ta aom h .t 1m1 ... 

l n oh~ aet-r to th s s are GO nown to hav orm d 

dur1n the up* r -100 n-e . ;:>lost of th roo ~r osn111f oua 

and mt c ag er 1 .tion. 

) . 
Th VA.qU ·ro For t · D nm d for 1t oocurr no on 

Lo qu ro Cr n i ont~re County 1 n ... no n tr m ny 

loo 11t · a n outhern Cali orn1 ,,, It 1 s.r n 1n or. g n, and 

char-et r..1.z 

by the Un t 

l ,,i! . oc n • 

· n , 1 t s co ept 

St t Geolog1oal Sur y ·S th b aal pe. t of th 
2 found 1 to b conror ·bl be ow 1th th s spG 

and bove 1th the Modelo 1n the s nt' Cl r l ¥> but 

---------
l 1 

c 1 
' . o., s: m ~ .. nd. d f1nit1ona ot tho s log c un1ts 

u.s.o.s. Bull 826• P• 94, 1931. 0 

2 R , r . s .w.~ Geclo and l re urce of p rt of Jo -
Ang es n Ventur Count 1e 1 O l 1f o?'Tlia, U. "" .a" S o ) 11 753, 
p •. 41, 192 • 
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in h-.. 

Roo 

part o th 

t 1 C nformable With n it r o 

of V q ·ro e r o 1 only th . 

re , xtend1n~ 1n n rro b lt l 0 

em 

much 

s r,, m1 1 rom short d st noe ·. at of C nton C nyon 

:ln a ., t rly 1r. ct on beyond vhe m. rg n of th t · rrit 

m p d . .t.h for tlon 1a co pos d. or mnr1n .nd ton d 

ha s 1th a. b s 1 eot on made up of a ve-~ coar con om-

r t • e snndstones ti:tre xtr mely o 11 feroue . Th tot l 

th1okn a of the form tion 1a fort -thr e hundred feet . 

Tb be t xpo ures ar in Piru c nyon vhioh - cut 

for l ro t tr1k 0 t in the V1 in y 

b .r th co l"'t ·Ct on 4h b al 

ort on .. c t n c lon u l no 

ere,, • c 0 pl t ov rtu nyo 

t, ( 1 t th b ds $>.r · tho 

nd n .... d 1 0 V·rt rn 0 v bl ho rt 

di t nee outh o Blue Point on the erst sid., of th tr-am 

(Pl t XXV) o 

Th b: l portion of the Vaqu roa xpos· n Pir 

Canyon is a eri of m ssive eonglomer t 

coar ..... red d r ·en s .nd tones w 1th occasion l beds of 1hite 

68. 

s nd . Bould rs 1n th oon . l merate re p 1nc P< ly , r nod or1te 9 

. n is s~ quartz t n s nd tone, ub n la. ., and u to 1ght · n 

inch 1n 1 met r o Th ma.tr1X 1e n unsort d mixtur smaller 

rt 1cl e o tne bould · r mat ri ~l i th :nsula.r rasm o 

l r and b1ot t , the 1 t t o b ng oon r ly 

ther d. Iron o ~ e (hemat1t ) eoa.ts everything :1 nd 1s th only 



PLATE IX. 

ov _r u ed ·v. qu r · lying upon Te blor and ode .o. 

Pi Oanyo • 



. p rent cement, g_ving to th rock it red color. Th red and 

gr n a ,n e re t 11 oo~t d and w 11 bed d, n re 

p r t by h1n le.min, e of mut: eton ~ Contortion produo at 

t ~e t1m o the . lr a.dy mentioned ovet'turn ng is 1 ent on both 

e of th er ek . Th th ck:n s. o the b sal por on 1n P1ru. 

c on 1e tibout nine hu ·~, dred feet, although just to th e at 

vih re th ;'l»hicltest saot1on of Vaqueros ie exposed 1t reach s 

t el"1 hundr feet ~ 

The oonglomerat nd overlying sandstone ~r~ very 

ll indurat d and form the bold. r dge of wh,~ch Blue o1nt 1 

·rt , caus ng the o~ nyon or P1ru Cr · k to narrow to org ... 

11,. proportion for a short~ distance~ An e1lmost,, sphero1d.a.l 

er1ng h · developed 1n th aandston m in +h1.v go g -, aome.­

t r a l ng pillow stru tur;.. 1n lava A.nd th. s , coup ed 

·1th th r d color r1nd ev:1/Jent sup r101" ha · noss 9 gives 

to th o s al ob. erv r the 1 preas1on t,h t t,he roclt a igneous. 

Th basal sect on 1n Canton Canyon is nlmost ont rel.'! 

co _lomer.t1 0 giving strong v1dence or lateral e-,radat1on 1n 

t.he rormat1on . The conglomerate is very much coarser than · .n 

Ptru Canyon, (Plate X) the phenoo1a.sta ra.ng1ng from pe ble size 

to bould rs three feet 1n d1amet.er- · .nd m .. ny or them show a 

hi · er d gree of roundine-, " Hematite 1a present in small r 

quant t , and ailio· forms part of the cementing materie.l.. Th 

color is a d rk yellowish bro rathe ... than redo A few etrat 

of har. brown sandstone occur b0t een the me.es. ve conglomerat 

bed.s nd malte 1t possible to det.armine the attitude of h 

s rl $ 0 hich her 1s steeply t1ltod, but not ove:rrturnod. rhe 

69 • 



PLATE X. 

ba al conglom rate. 0-anto canyon .• 



10. 

mo t north rly .. o ure 1n the c nyon 10 m a1v s d m ntary 

br 001 ith nly h1n of trat1r ~at on. Wh· r v r cut throue)l 
, 

t oonelomer te, c non c nyon . l k. 1 c ny n 1 gorg - l1k .• 

h· b s 1 bed .long gu Bl no Cr rul show 

oongl 

d e,. 

round d p bb 

l m rt r 

of 

h n th oth r xpo.ur b in . 1n l rge rt 

nds on 1th onlv occ . s1onel l n 0 ll 

avy eds of oon- . 

in re. nt. Th . r gr, y 1 color., c mpo 

p ·b r sn 1 nd n 10 :ro k by 

110 n a m tr1 ·u an u r q ·a.rtz • h co o er 

1 in r e d 1th n o 1 l 'f !n o poa th. 

r1x o t rm r. Th · tei Yt h1ch 1 re 
t ns · n "idth 

o 1ta or· g n to th r 1 ·t nt n . · re of the con-

· er·t 1a· 

'1"he mid c· .1on of h V q ero 1 d p or s 

o ·ven . n r fe t of l gbt co~ :r d., e .. ndston th at nds 

o t in .r " co .tli st tbe r be · ri ~1 :r ph1c . 

Th l d rook v ry ·ll8 in co or rrom hit 

t rou Bay to tan. Q. d 1n oompos1.t · on re. e:i.n . rrom .. arta 

sand emant a by s1l1ce,, to a some hat a g11J ·o OU Stud tone 

itl Wh1eh l it le tha C$m ntin __ ~ m r a.l ~ Th'. a n .$ very 

fin to "' dium, nd tb cla t ar0 anaular to SUb-<oun d ,. 

s tter1n· cle v fra ., nts of f glassy r 1ds a.r o<.H:nar 

1 the 0 rs and · nd e ve:r.1tabl she· l lit .tone e d eloped 

loc lly t ro· sn abund,nc of to ails. Sha "" part 1. '>e occur 

bet. en t le n stem st~ ta, and 1th an nc ease 1n t e th1altnes 



o the n h1nn1ng ot' the l tt r th ser1 s gradually 

mo e 'th th upper hal 

Some aix hundr d feat of sh l er ·xpos d ro the 

top of the a .nd tone to the point th r lat r bed com 1n 

al ou this figur might be 1ncre s or d er a . d by moving 

e 1 er cont ot one y or nother, s1nce fro 1t gr d t1on. l 

ch r ct r 1t 1s nece r1ly arb1tr ry. Thee are oft , y 

to brown mud tone , more or le a a .. ndy 1n place , n 1th 

r quent n tone len s . hey re expo ~d. to good. dvante~g 

only on the ast 1de of P1ru C nyo • heir l c of hk1rdn 1 

in contra.at to the up r1or bardn · a of th~ s nd ton, and oon-

lo er t , ~nd results 1 lo ar t th top o t e see ion 

hich might t k n a topogr p 1o v1d nee of f · ul ,1ng. 

J t ted in th. d1scuseion of t~e ol er rocks, th 

Vquro lieswlth depo tlon(;lcont-cts. 1net t.rata 

Dom n ine and S ·P . ag • S ault1ng h . oocurr d long th1 

co tt:a.at, .s eoul be xpeot 1n r1ew o the overturning of 

the · er1· • nd · l1ckons d urrao • goug and aru ing 

be n ~n th· r rat ly tr nding br nah o~ Piru Cre k 

north ot D.... P 1nt, s 11 a 1n ~u Blanca na.nyono t 1 

th op1 on or the r1ter ho~ ·v r , th t th ult ng is of 

second ry 1portanc _, minp y hav1ng ta: .. n plao a.le.mg th al• 

r ·ady xl line of apos1t on .. ha basa.l bed of th* Va.. 

71. 

qu ro sho\ no nd ea 1ons o~ h v1ng been cu of A ~t the oontactt 

hil 1 ne hat Sespe i--cd bed ·· re in their same rel t v 

o 1t1on t the t me of d pos1t1on o th· ~ q· ro 1a s en 1n 



th nclu 1 n of h r d m t r1~1 of tho f r r 1n the 

Of th. l tt r 

l 

b 

are or 
b 11 a 

h n 

l h ' 

her 

ol 

The n ture o t cont ct b t n V qu ros ~nd t e 

j c nt to the outh is not al tog ther cl ,, r h b ds 

.nd up r 1oc ne g n t em natur l to 

houl b d o t1onn.1 " on t oth r 

l ing. r c rt ." n p1ec o v1d nc th t u 

ul 

Ut1 . 

re m t n e 

n 1r c elo 1 Bl e o1nt. 

ormat1on p o~r t butt ·into th 

· t could be o 1n d n d ... 

osi ion l o n o o l. un r exception l co 1t1on • Ag 1n. 

cert n of he oun!.t r b s t t ppe 1n ome pltc 0 

b m n oth rs, 1ng p rtioul. rly tru of the con-

glo rt o rlying the V qu ro . 

xp n t n a augg t · 1n h 

b h r1 o no ch d r d 

t of c nton C n on. l\.n 

v r t1on o .. "' t 

h o nt c m.~ y b 

1n 1o .t 

pi 

ul ng, ut 1 1 o 1 _ 1n l b th or 

r sing t u per p rt . 1ng oft th ort h l 

0 t V q r 0 In Vi 0 t st SS S th t m t v e n 

s t up by t . e po~ r compr s ve ore cau 1 g t a ove . turn .... 

ins n fl . ng o the ct1ont it 1s r sone.ble .o axpec $0 

·ult1 {'., t 1 cont ot · $ t t e lO'J er one o It 1 th b 1 

0 the ut or t t uch f .ult1ng. hile suff 1o1 ·nt t br ne; 

bout th anomalou re.l .t1onsb1ps mention above , ~as o" minor 

1mpor · nee., nd th t the contact 1s . asentiully of an unoon­

form bl 0 d posit1ona· n tur ~ 

72. 



73 

~ V q ro 1s th mo t ro s1l1ferou of all th 

formation ound 1n th re deacr1b Lare coll ot1on 

re 8 by th r t r from both s1d-s of P1ru c ny n. 1th 

som d1t1on from th outcrops Blano Canyon. 6 nd-

ton h l s nd conglom t s furnished . e 1roon • Th 

h r ct fo !.1 1 p ctic lly 

11 1 s not b l n Cor. 1 
0 

t 0 1 · a.v 

t r 1n by .r. D 1V 
2 

th t th t t 

c nt 1n r n 111 h r l t 1t th t in th l ' r P rt1 n 

of th S. uo s c el< eeotion t 0 V ntur ,. hie is con-. 

d r to be tr n 1t1on l bet quero nd Temblo u T o 

mple t n tr. t ~r ph1oally b lo th s bed cont ed 

s r V uer aun ; hil oth rs rom t1ll f rther belo 

re b rr n of o inifer , b t cont n ch no1d 1n s nd 

o rao s. T p1o l V q,uero l USC r found 1n and ton 

from hioh th 1 .. t ment1 n d 

sampl ... 

~ltho 

r ~o t . the to ile .r l preaerv 

1 t1nct r1 tt 1ng r many of th 

.n v n 1nd1oa.t1on o tthe d forma.t1v pre su ·s to which 

th roe h .v been subjectedo 

1 P per in pr 

2 rso l communication. 

n 



h oll ·1n ~ fossil e." coll ct he qu ros 

1n the v1c n t 

Jlol USO 

t po a 

T 

r 1ru ere k: 

Co r . 

(Conrd)vr . ........... ........., ........... Lol·n Cory 

(Conr ) v 

(Conr d) v 

(Con ) 

• ~ .................. ~;.:;;i_Loe and Cor y 

• .......-.~~~-Arno 

nd Co 

ib n. v r . ) 

7 • 
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T qu t on ay 1 to ther the 1 con-

l r .t nd th nd may not b t qu1 alents 

oft sp r th rt ·n V qu ro lying oon~o bly bel th 

b r ng fo 1 ch ct ri tic of th l tt r t> Thi 1 

po b111ty or~hy or bain~ cons1d r ep c nlly 1n v1 of 

th ac t t n iru C nyon the conglom ·r 1 not f s it rous. 

b 

oo, h b d th Se p ot h y locality o a marked 

r · and prob· bly ar the corr 1 

.nd oth r oonrorm bly und 

in th ndin o 1 b 11· 

of Blu 1 t nd of. t~ ent 

f D l' 1n 1o 1ng 

of o by 

l rg 1n th 

in; n th· 

n 

pr . no of rr1t 11 tn s y nde 

of D V l' G t 

ith red 

in the ot on ; an n th 

' no of b th t c n b s. 1gn d he s p , ly n uncon-

f r ably 'b lo the oon lome t of Piro Cr This it e ' 1 

· u 1c1 nt, vi enee for c llln· h b l beas V qu r s in ·S • 

h as l porti n of th for · t1on, n c deposition 

in tr n { r sing e , t.h ed1m · nt pparentl h vln th 1r 

d r1va ion 1n th h ~ oont1n nt d po 1t · of 

nd. o l r our · s of p rt of Lo 
Count1 •• 0 11fo n , U s., a. <" ~ Bull. 753 

~l o t o , F. ;.J .. and 
for ~t ion, c 11 orn1 

E.K., G olo o e o the · d o 
. A ~P. O 1 vol~ 13 ~ 5l2p 1929. 



th pr c 1ng poch ltho th t gr n1t1c ~ nd 

r o 

t p 

by th 

·1 0 b n erod d t ·h · t m b th 

ul · r h onglo rat r d c or 1 h ld 

. t to b e of · o d orlg1n nd th r or no 

s1gn r1c o in 1 t rpr t1n cl1mat1c co d1t1on under ich 

h 1 n Th 11 . t co nd ton r 

co r i 1th t b s l b d e ch portions of th s i;ip a h d not 

b b rro ion. Th y 11 r prob bly i n p rt d r1ved from 
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r 1 1th to ro ion o 8· l v l 

0 

p 

l At e 

gn iB ic 

q 1 t t 

n 

.bo 

r o 

0 th 

gh 

l 

th ro l of u1 1br1um b t th , gr n1t1o roo 

ro. ·1on · till rth r 1nl nd 1 ind c t by th 

ld a.r e t 1s e 1bl • how vor, hat th 

.ttr but d to th br king do n or gr n1t1o and 

no n to occur n pro 1on n th Eo n rock • 

Th bund ne f ro e11 1s indic .t v o co p~ ratively 

nt rpr t d how ng th 

so ht rot oted f -om str ns ave a tion. On 

th th r n ,, the dim t m y hn.v b · n d pos ted off n op n 

00 t 1n nt · su f1c1ently trong to qu1c ly bury th ah lls; 

th pr from e truotion,. :' inc quer b mo.pped 

by K l 
t w h st doubtl s connect 1th th s b dst giving 

B lon 't c 1ng outc:r p, epo 1t1on in wld.e b y e ems to b th 
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ne) 

Lyng v h Vqu ro 1th . ngul r uno n-

form1 v rocks o dd e t 1o en g 0 h con 1 t 0 

h • poorly o t d b l eonglom t of 1 ttl l ~l 
\ 

t con-

t noy ~ follo d b r1 of h rd cherty 1 nt b d 

1th occ o1on 1 h n n · aton • h 

b d - 1 s in er in 1 t • nc 1t e f r h n fo 1'bl to 

s .ti ct r1ly \,.h 1r up .. r imit e Th1s 1 d1e to th 

th t .he ov rly 

m .t on unf 

bed of elo r l 0 , hat bo ,h for · 

s ro long h cont ct ,.n t th 

gr d1 turb n th tim 0 th l rt urn 

gr t1y is r t noompete t b 1Ihe ~r1 r• b 11 v th t 

t c t o ro ably co t n nt l th l c oh an e-

ten th ro.n oh r y s 1. n o t:r 111c u ty e lying 

bov , .nd 1t her th th h"' tt 1pt () 1 c t o It 

h ul b t th s s by m ns n ex ct bou ary , 

nc i t re or l a rb1tr rlly oho en 1 the 1r t lee , 

nd n th e con , poor pos 1., 

eont1nu1ty -ven ~her poaur s .r good, Ke it 1 o slble to 

toll or ny sr t 1 t nee . 

ds e be t xpo in the e - te ly br .nch ·e 

c nton Ca y n bout f ou m1l rr m Piru Cr ak ~ H r they 

th lo r 0 he a r of rocks over yin 1n 

ti1UCC tilted V qu ro ~ s sp and D m n •r n 

orm t1ons, l~PP p 1nelly on th gr nod1or. e Other 

pos r e of e oone:lo rat r bov th v q 0 aonglomer te 



on the e st 1de of C nton c nyon bout t o mil s from r,-u 

ere k; on th r1dg bet en c nton and Piru Canyon ; nd st 

of ·ru C nyon~ In the first t o local1t1e th co g om r.~.t 

10 1n nor e.l posit on, but e . t o C nton Cr k 1t, is on by 

ng n 1 the over urn1ns• w 1th ome t n nt o ert rust 

t f! t th t 1t s possible to con 1 of th c nglo erat;t * 
occupying t .os1t1on 1 f equ nt doe • .. t the w stern X• 

tr 1ty of the . r . mapped it pp .r ntly ha b en fol ·d back 

u on · ta orm rly overly1n b .nd sub q cut hr u · 

by h ro ion of the ohann l of' Aqu· Elane c • 

Th co lom ~at s1v, poor y .o ed rock, 

varying n th1ckn ss and l tholo rom pl c to a.c . n1 

at tim b· 1n ; nt1r ly bs nt it ,. h s y be du n rt to 

f ult ng nd 1n D rt to 1 t 1 1 r d .t1on of the oonglo . rat 

into s on nd sh lea. In the a tern loc 1 e t 1 

y · 11 . t v ·· y g t gr bee 1ng dark r gra o brown to · rd 

th t . Th ph noolast ar of r n1te, gr nodior te 

ort oe nd gn 1 s, th o o a .n tone shale and .o , 

nd r up to fo r fe t 111 d m ter, 1 houtth a rule con-

iderably s All ho ir d s e o round n . o Wher 

ob rv d on t e pe k t f' Blu · Po1nt t the pebble s r ll 

rounded a.n . r h r re b Mart n z . e matrix s a coarse 

brown or y llow a k o1c san nd the c ment s l oua nd r r ­

r . inou • The th1okn s or th eon lomer te var es from noth1n 

to o r our hundr d f .e & 

glom~r t 

i0re or le s sandstone 1s 1nterbedd 

nd 1e similar in eompo 1t1on to the 

el Jh the con­

tr1x of the 

78. 



latt r o Ne r the cont ct 1th th 8 n d1or1t 

Canyon this s n 1s 1mpregne.t d 1th tar. 

t of can on 

The sh lee re th 1n r ther b · rd nd oh rty , nd y llo 

to brmn in color m 1n b d r mu dy s nd are pr s ent with 

th m. he th 

or thr 

or ,, ed 

be 

by o r 

proot1 .l 

1nd1o d b 

" . . r al b d 

0 the sh 1 .. mber ia t1m t d to be two 

et, lt.oueh th1 :I b much 1ncr · d or 

e re ult o qu zing. 

te r l .t1on of the mblor to oth or tions 

n c nton G nyon.. l r th b a .1 p rt .moonform-

a 1 older b de he 

1c l . (Plat .1.I) o 

titu of the lntt ein 

i thu j r 1 

n lo nd m dd oc n 

r is ur b th l e Agu 

-h1p 1e not o cl rl 1/ 1bl • 

0 th est , 

overt rnt 

rnblor 

79. 

thls 

1 p ~ nformebl • 

As pr OU l } t. d ; th n o th c tao s doubt-

ru1. bu b n t e h.r · t r 1 ch gel h 

e m ·r lo cal to pl ce 1t at th ba 

0 ('_ 1c nd ton tr tum t o or thr hundr fe t 1ig er 1n 

th et o o 

Th v· ence to the s.&e of th T mblor is canty 

but conclusiv • In lo t ound 1n br nch o c to .nyon 

cu nt· r y 1n Se·pe ed beds p to the int h r 1 inter-

sect !I the of' th s ppos d '!'em lor; ocnurs n unm1st kab 

The piec of loat is much too . rge to hav 

been cerr ed t the loct~. t 1on by hu an ency ~ nd 1 s1m11 r in 



PLATE XI . 

Uno n ·rm.t t the base cf the Tembl r c a.n ton a anyon. 



so. 

ev ry y tooth r l.rg bloeks o flo tin the s jo nin 

canyons. Tho r1 · r h s be n un 'bl to t,,r c th floet to th 

fo 11 b a.ring tra. u from ~ hich 1 t earn , bit 1n 11th lo th 

ma.t r x n ·_!ch occur th· fos 11 1 1m1l r to that of th ower 

part of th o erly1ng e a an bsolutely d1ea1m1l , r to the a ep • 

Th only conolu 1o poa 1ble 1 th the flo,. t ca from th , over .. 

ly n t'\O b , and inc .....,T...,.u-.r.-r ...... .......,...~ ..................... ~~ 1 r etri t d in 1t 

1 1 ut on nd is of d agno· 1 v u t th ed u t 

em or or m.iddl .. Aioo n • 

sed1 nt ppe r to h ve or1g1n t 1n a b n of 

mar 1e po ·it1o ot great 1rr rent ro th-t of th 

~o lo 1ng h 1 urban a th d of Va~uero t 

dur fj • t~h th· ol er b d · ;r highl,y tilted nd olded 'bu.t 

not plift d, there ppears to have b n att r r id 

su" m r c , c .. u 1 th poe tion first o f th co lo rat nd 

n t n f llo · lmost 1m ~ 1et .ly i!J the shales. (~edim nts 

tha ar pr bably he qu1v lent of thee • a.lt,hou "' !l mapp as 

occur t h· aout at b t 

in t1 .. :s at 1 e bayment sim lar to that of \laqu r " im ~ 

L.a.n l a1d bade correspond ng 1n m· ny ayo to the 'sp 

·or t on re ound _n the outhea t rn port1 n of th 1teJo 

dr ngl • x . n 1on o beds m pp· 

------- ·- .... ·--------- -
l 

Ibid o 



l 
to the so th9 nd th y x nd 1n e. r p1dly n rro ing nd 

or bout 1x 1 t th orth~ 1>1 noth~r l f 1ng r 

proJ t1n north st rly alon~ San ~r nois u1t Canyon Hershey 

first d cr1b d t a ocou r nc of he for . tion oo e ilea 

sou h a.at · or t m J ... d e J.e on . u ngl 1n Tick c yon, ad n med 1t 

th 11 n1· r1 s2, rou c tin i t n on his 

a.r11 r publ ah r oo n 1a 00 m ) ·111 e his n m had no 'WI 

g 0 raph1o s nif1c no , 1 ch ng d by e 4 t th ~ int;. 

nyo l fOl"'Jn8t on fr t goo . PO ·SU s 1n th e c nyon of th t 

n m , , 1 1 1 no so o n. 

ho int c nyon orm .tion oompr1a s a r1 s of 

h vy - b dd a. poorly sort d conglomer te nd s na ton s, hi .:hly 

oolo d r ,n 1 in thiokn ea from nothing to ov r thirty .. 

f e h ndr et . Th lo r portion ot· pproxima ely on 

hundr d f e t . ,... 
9 l congl merat e that v r1es n comp s1t1on •.:l 

from p c to ple.c · p ndins upon the natur of the underl 1ng 

rocks. A ove th l e about f iv dr d f e of d and 

co a. andstone e-nd f1ne oonglo ·er .t , follo ed by y llo 

1 
'·l. r .• t,\~ G o o~ n"' 1 eouro a of a p rt of L.o 

nselet nd v · tur~ counti a, Cal forn a , U o s .G. ~ . Bu 1 . 753, 
Pl , l.~ 1921 • 

e.y 

2 reh , o. H., So e Terti ry for 
Am . Ge 1 . .. VO • 29. P• 356, 15K>2. 

t1ons of southern Ca11forn1 , 

e '.'f . The Q t n ry of so thern ':a i. 

n Gaol., irol . .3. l . I 190 • 

4 0 1"' 52 . p . 0 " • ' p . 

orT1 • Univ., 



t 

t ic ne 

of oo .r con o e 

t sout 

h · 

c 

b · beet po u 

in S, Fr c qu· to C n 

n by th r o d 1928. 

na 

o th o etion in th1 

n, her th roaka · re 

Th cont ct be e n th 

outh o th 

ri c o s s th· c nyo a sho t 

sou h rly bound ry of th qu ~r n l 

ua r n: 

~e t 

int Canyon 

at nc 

o th tr 1 cut n or ne r t oont1n n 1 

n the e nn 

for bo t 

t r m11 Th br color t n ut in v d contr ·t 

n t t, o be n th P l na 5ch1s • Goo posur-

l o c r n ry, 11 Ch rl n El1z th 

t on 

orly 

b . l oo gl ·m r t of th r1 

t t t n 

oe- d unt11 th 

st of El z beth L ke C n o , 

br k1ng of th :1t . IPrano1 Da 9 

n o xc 11 nt ov .n n s n F no 

o t thr • qu rt rs of mil b lo h for er d m t 

j at belo th po ·rhou ; .nd y t ag in h r the sch· t 

nyon • 

-
very 

It 1 

th o n. on a.nd ne o r to th t . ' In 11 thes l 11 it 

1 l gr .y to rusty y llo rock m up nt1 el o suo-

gul r ·o au ound d bould r of chit p to f tin d1 · tr. 

eno d n e tr1 of i n r ch t t g ent • (S lat III) 

Th e n 1n t pear to b n fin lt () n o id 

of iron, m k1n n t, oeption lly ' 11 c nso 1d . 2!I r c • h 

, o ~ t of .~liz b th al C ny n 1b1t d to bro 

conglo r t con is# n or boul r .s o... rt n . enndst n of about 

the size nd r of roun 1ng, c nte 1n an y matrix 

bv 1ron oxld 1 l r lt h at1t • T ia, too , 1 oo parativ ly 



soft roe h w th ring more r p1dly th n t nd rlying ean stone. 

h m d 1 m'b r of the formation 1e best xposed 

1n t rly -nch f Sn~ no1 qu to Canyon about mile 

north of th ~ of th er .d ngle.. wht:re it a.tt 1ns 

,~ m . 1 um th1ckne s . ri s of alt . rnat1ng 

d. an(l gray nd ones, both howing derivation fro th neigh-

bor 1ng sch1 t • .le the gray beds ara generally the fin r 1n 

t xture, both ar mad up of quai tz; m1c nd f:ragm nts of schist, 

· ngular-, n o mented by silt . ai d n t.he o of tl.e r d 

by ron o 1d • he 1 tt r bed fr quen ly ppro o con-

glom r t t · ·tur lly• and being some t o tter c ment d ; s n r lly 

are more r i t nt to we t er g th n the gray , standing out fo~ 

aom· t1.m a ter th 1 tter h ve b n roded 

d velope .. er on n sm 11 seal • 

A 1n l stratum of 11m stone ocour in the mi,- l 

rnemb r s or. dista.i: c . 'bove 0 ·r iouse No • 2 . Plat x I) 

1111e e irmt d·nS , Whit 

o, tter in 0 qu rtz ., 

b 1ng f lsii orphyry . 

1n the ar a , l hough th1a 

01noe thia outcrop not 

f ood . · 11 t e b s are mo 

rock , cont .. 1n1ng as mpur · 1e 

hi ch give th impre!sion or its 

It has been ncountere no her els 

ms.y be du· simply o poor xposures, 

rt1ou rly not1c· able pl'.1or to t.h 

or lees 1 ns- lik and app a.r to 

g ede 1 ~er~ ly into d a1m11 r to tho e m king up th ov r -

1 ng m r or into m r1ne bud , and it is probs.ble that h 

1 one ed elso if only ens ofl1 tl r .l e tent . 



The upper portion of the ant Canyon formation 1e 

thick ries of he vy- b dded, yello · to buff and· 

tones poorly orted . and frequ ntly exhibiting cro .bedding. 

Th ri elt cona1sts of a.ngular qu .rtz gra1n held tog ther by 

rat r w ak c le reoue and forrug1nous cement . L~n of oon-

glo r t ,, ar very common nd m y be said to be one o"' th ch r .. 

ct r1 tic feature of this pcr~1on of the formation ,, Th· l tter 

r u u lly made un o . angular to ub- angular bould rs of schist , 

, granod1or1te. quartzit nd sandstone, in a m tr x 

r to th m0 1n ass of the sandston • The y llo upper 

r a proach-s thr e thousa fe t 1n thicknes ~ nd 1 th 

mo t p r · at nt "nd constant part of the formation. 

The ·41nt Canyon, as alr a.dy 1nd1ca,t d • lies upon h 

P lon. ~ch ts 1th a depoait1onal cont oto This i s mapped by Ke 1 

f ult ov r the short distance it is exposed in th Camulos 

an · .. 1 erno.ndo C'uadrangl s 9 .nd Vi a. so cons1aered at first by the 

r tero Th· ba al conglom rat was everywhere cone ·led by th 

011 ntle, showing w athered schist and g1v1ng the 1mprase1on or 
the pres no of a crush d zon • A few springs a: ems th contact 

t ngth ned the belie of , fa.ult ~.lthoue;h the irregularity of 

th c ntnct s gge3t d a v ry low angle~ The e,'posure of the br;.s l 

oonglom rate in ~·an tir noisquito canyon by the nood 

1 s d by the break 1n13 of th St . Franc s nm remo 

t rs re-

all question 

to the nature of the contact ther 9 and alnc the au face ex-. 

pr io h d ev ry~her b en s1m1lnr, there 1s no re son for not 

b 11 ving 1t all to be of a depos1tiona.l n ture ._ 
-------------------·~_..... .~ ....... _.........._.........,... - .....-....--..-.- bl ................. .........__. __ _ 

1 K .,, ""' i~· G 1 ~ 11 t w 1 \ •. -. " . • eo Of!.Y Enc~ o · re ources o e Pt r o 
Angeles~. ~ 1 entur Count . es. C l1forn1"' U 111 S . a . ~; . 
Pl o I ; 1924. 

Los 
11" 753, 



LA n: . 

Li est .n l ns 1 s 

ra ois o Qa.nyone 



On the oth r h nd, th bi.int C nyon 1a 1n llt r la-

t1onsh1 ;1th the s sp " From her th f'ormer f1ret npp .rs in 

San r nc1 q ito c nyon t wh r it sw ngs croa th rd~ to 

c rli c yon; th .s 1 n overthrust ault ~ th 5 ep l in 

· bovo th • 1 int C~nyon l> Ht tor his r1dg fr ~l z b th 

L·ke Canyo the fault 1e .norm or at most a revers o· h1Gh 

en • Fro tl l tter o nyon i th contact 1 g in de~ 

poeition~ .. 1. s 1n<l1c tad by th ra e t th .... bas ~ h 

includ boul re of th underly1ng rtin z for · tiono o 1les 

t of El1z b t Lake C nyon this conglo rat gr des i ter lly 

into th ba u l bed o the ~1lod lo r1n ser1 • 

sr1ne b 1 

P.'1oc · n • 

bu he 

Th Mint c nyon or tion 1 v ry here overl 1n by 

1 t h ve b en ss1gn d to th 1 od lo, or u. p r 

Ke i found th t o to b u conform bl to the outh, 

o d 1n th L Jon .:\ dr ngla the dip nd s r1k · 

a:r o n rl t s m to l the r1t r to believe th to 

b con orm bl ., lo ·c ind aat1on g v n by the lat r~l gradat on of 

th b 1nto ch other that th low r port on of th 

~o el 1a th qu1v lent o h .. int c yon an~ 1,, th re-

for ould appeer t at th 

the 1 tter n.to th form '" • 

s 11k · wi.e · an up ard grad t1on from 

Portions of th Mint Canyon form t 1on ha e y 1elded 

vert br.te remains nd th a b·en poss1bl to d t rm~ne the 

g 1th some d g e of c erta inty . The r ma 1ns .re genernll 

l 
Ib t>, p . 52. 



he on y mat rial of . di snost o v lu found in 

the 'J.l Jon \: u dre.ngl xposuree ha 1ng be n an upper third 

• J 
Th se v1 re 

found by the · r1t r in the middle red beda in the sm .,ll area 

of b d· la.nd d v loped just ,, t of s n !t"'ranc1squ1tc Creek 

bout a m1 e north o th· quad.r ngle • s outhern boundary ., Th 1 
·1 

v been d scribe by M xson n connect on 1th 1 tu 1 of 

th .ant Ct nyon faun a a ol • 

x on s determin t .... ge of th .lint c nyon f un 

me1'1na.t y ung r t an th o the B rst 

i<:ulrdo• bot of th Gr · t B s n prov no • 

e old r than th 

Th-~ form r . s con. 

86. 

d r d to be upper . 1ocene and th latter l ower Pl1oc ne. From 

the tn.t graphic po 1t1on or the beds h would p ace them b lo · 

the C1erbo of th P 01 1c Ooe. t, mar1n provinc d pressing them 

still f~ther to llo for the t, m nece~sary ror d form tion .nd 

ero ion b fore d position of the ov .rlying m r1ne bed • This 

1ould m ,ke them the pproxlmate equivalent .. s of he Br•1one ,, al· 

though he does not so ho 
2. 

them on h s correl t1on chart ~ 

on a b · ing th stra.t gr ph1c position upon e b lief that 

the o rly ng m r ine b · suppoa dly of Ci rbo age. ' re uncon-

form bl . · th th M nt C · nyon~ Howev ~ r as ment on d bove 1n 

t · Tejon Qu d .angle no v1deno of · 1ther suoh unconform ty' or 

·------·------
l · x on. J ~ ·i . , rt iar ·mammal lan auna from· th >i nt 
Canyo format on or south•:r c 1forn _ Pub. · o~ 40_4, Carn gi 
!nstituti on o · Psh. • PPo 77· 112 19'°• 
e . 

Ib1d., P• 8 l6 



87. 

·o 1on interval 1 s observed by the writ r, wh11~ on th other 

h n thar is pgrent l terf.l nd upw rd gr dat1on o th 

Mint Canyon form . t1on into the marine beds, int Canyon 

then 1 th qu1valent or the lo ~er portion of the m. r1n series, 

and s such has th same gener~l as • Th1a,, as 111 be brought 

out und r the discus ion of the lat er. may simply be stated a 

upp r Miocene. th.ere being 1nsuff1c1en ev1denc o tr t1graph1o 

or a.ks to att mpt ubd1v1e1on i nto Br1on , Ci rbo an s nt Mar­

sa.rit • :int a nyon, r -. res nt.1ng th lo er pa t mi lt be re­

garded a equiv l nt to Br1on end p ·r t ot c rbo t1m • 

Th origin o the Mi nt c n. n orma · ion y b d u d 

trom a study of it l thology 1 faun· n relc;.tion to other rook.a. 

The oh ra t · of the basal con .lom r t · 1nd1c t th . t it ·as 

larg ly d posited s alluvial fan maier1al d1reotly up n th rocka 

from wh1eh 1t was be1ns d riv d . The ·1nl1 r of M nt Canyon in 

the P lona Sch1s s adjao nt to San Franc1aqui~o Canyon 1s inter-

reted s a f 11led canyon in the old surface., hlle the outl1 rs 

of ch1 t surrounded by s d1mente in the a.me region are undoubt­

edly forme h1lls buried 1n the talus or fa.11 mat. ri 1.. Therefore. 

it ppears that t th beg1rm1ng of Mint canyon time the l nd 

aurr ·C 1.n t . _1s particular~ d strict was more or le s 1 r egul r, 

n . m ter1 l deri11ed from thf!: eoh st 1and s ndatone h" lla as 

depos1.ted directly at their bnse, probably in v., l 1 witih 

minor br neh canyons out back into the hills. That th1 va.lley 

a clo to th a 'is evinced. by th west rly grad t 1on of th 

b sal beds nto beds e1m1lar 1n lithology but oonta1n1ng marine 



o s 11 • .od r t · re 11 f sugg.e t .d by the mo e t thickness 

o th f n lom r t • 

Th m1ddl membl. r of th ro at ion, e.d. up of h 

re n gray b d , ho e. ·lo r1ng o · r l 1ef and depo it · on 

of m . ler r gments c os to the h1lla, 1th s nd f rther out 

1n the valley n aha "a n the 

a ong the co . st ~ 

~.t 1te mo th and ,, st rly 

- d t my b . pot l ted rrom the h1gh aolort . 

t1on 0 1 • om o th'"' b , for lthou "¥ t my be du· in part 

o. er r d b ( sp ), lt r ntion by eontin nt l 

d fn un r umi oond t1one 1e unlikely ;. T t 

1 e x t d loc lly is prov n by th 11m ton poe1t 

nr. th f n ng o som rr • Wat r fossils 1n d sit to th 

so th . nd e s 1 roun th e a a· nd long au ch ·tr ems a iJ 

flo th OU ~nd in o h valley , th re rob,b y x t d suf-

f1o1ent pl nt 11 e o urn1 hf ood ror th r ther r1 d a .... 

s mbl o v r cbra. camels, a todons, etc ~ ) shown 

by os 1ls to h ve been pr nt· 

Th upp r sand tone emb r appar ntly repres nt 

d pos t1on n n ?. br , ,d v liey over hich th sands were spread 

by th !') • n at am .n s c other str a.m e.,, 1 sued ·rom the 

t 1butar valleys. S d.f;.,n floo s , or bri f p ... r ods of abov -

norm l r in . 11 r 1 enc d by oc.c .a ion ~ lenses o con-

gl mera 0 :;,; sch t hill eppe r to h ve y1 lded 11tt 

t t :iis t me nd may h v b com lmost entirely bur1 d o. 

mt act1v 11 

1 
, ~'!I . s ;:;. • a ology nd o 1 resouro s of . p rt of Los 

Ang 1 s .n V ntura Count 1e , C fo:rni b U S n . s. Bull . 753i) 
p~ 54 1921+. 



89. 

long in r y m t rity o Oons1der1ng th t eubmerg nee 1s in-

d1o t d by th gr d t1on 1~to the ov rlying .rin form· ion, 

a g n r 1 s1nkin of ,) .y b Po tulat h ch ould 

account or th tt inmen o m tur1 y in a region 

D mi- aridity " 

the f .una of th 

t lt from th· re mbl ncas bet~e n 

! int C nyon nd th B .rs o b ds1 , h t there 

r1y m1gr on b t n t o r g1 na rnd therefore it 1s 

s 1 p.rt r~oe1v1ng deposits rron po sible that th1s va 1 y 

the present ~)o 

ston m.ey r pr e 

rt g1on Som p r t o th s upp r sand-

t d p its, 1nce cross- beading 1 

pr sent, ~ lt,ough not b· n ound possible in th~ 11 1t 

expos .1 s 1n th ""'""'~, ........... ·. ngl to work out th conv nt onal s quenc • 

1hol • t 

The "Er 11 t or the VIint c ny n fauna as e. 

n rom M eon and Ke () Thoe o s occurring in th 

I ... r b t 

T t · in t 

Fr gments prob bl 

AV 

, r g nt,s onl y 

c rnivor 

A lurodon sp. 

Lagomorph 

f J:_gt.udo 

H~m?l 5ug? cf. !PIO~~na1s Gaz1n 

Proooaoid 

-----~--------------------------- ·---------------------·-··----1 ax on J . I o, A rr rti /ry mi l1a.n aun from the ·'"int C nyon 
form·~ t1on of southern Ca. iforni t Pub. no . it04, Carnegie Institu­
t · on of ash.,. P• 83. 1930 .. 
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9. 

Th o 1 m or th Lodelo 1 on- or cons1d r bl 

ntores n the .gion north of the S nt ~ l ra 1v r . h 

na ~ f1 s· ppl1ed by Eld 1 in 1907 to b s o u p r 

~ oc n · t n1oall po 

$,n l ter wa r d 1n by 

1n od lo Canyon, v n ura County , 
2 

• ~ho xolud d c rt in d rov n 

in th inter o be Vaqu ro ,. Hud on nd C1a1g3 in 1929 pointed 

ou th t be s of' m ddl nd of u '.) r et / 1oc r1 l r· 1n-

clud in th odelo t th typ loc l ty ;;nd limit d l od lo 

t thoe n oa 1 f r u b de b t en qu v l nt to t .. lo r 

C! lo (or Brion and C1 r o) of oentr l Cali r Th 1r 

la r in conn o n a 

of the LOrm ton eso 1b d belo: , The U 1ted Stat s G olo 1cal 

cc p th int t1on of K w '5,pply 1ng tt. . m to 

e of upper · ~ocen g , ppar ntly r g .rdl as of .;h thc. r th y 

u or lo r San 'blo., t 1a in this s ns that the term 

l us n h pap r . 

1 Eldrtdge 
Punt. 1111 

·• H ,. e.nd Arnold, Rs.l h Th! S n t Cl r V lley, 
nd Los Angel oil district , aou,h rn c liforn1 
309 p. 17, 19'7& 

2 

'• 

, ••'+ . f:!. \ • , Geo· ogy · n o l r 
{entur Count · S 1 C 11fotn1. 

ou e of p rt r s An el 
P o 55• 6r/ U . s . a . s ~ Bullo 753, 

nd Cr 1g, E. K.§ G ologic g 
om a., Bul · Ji.. A. F. . G .• • vol o 

of th 
3 op. 

ode lo 
509- 518 1929. 

11.marth ~ • . fi . ~ La.mes end de 1n1t1ons o the eologio uni ta 
of c 11 ornia, U 6 P . G . s ~ Bull. 826, p 49 93 • 



+ r1n be s of upp r ocene g occup 

r rth of th are d1 cu sed in th1a p pero On 

in t ~e Piru Cr tr. reglon nd 1s th norther y 

ghly bout 

~ p ur occur 

na1on f 

tynio · ~o elo b .. dso ' he o her) ooourr nc is in the 1ddl por-

t1on f t r a h r the be G ar l x os d long the Ridge 

0 t ' !!l.Jl r t ·oe .be d1r otly into Kw' l que tionable .od lo • 

Th hop as exp ) by th l tt .r th t -.pp . ng lorth of h1a 

northern boundc. ry mi ht ShO\" th se b ds s 1ng1ng arou d tl . 0011 .,. 

n ct. n with ype :"od lo . but such h snot b ·en the o se . It 1e 

probabl th t th y or1g1n lly wer connect· d nd that ov ment 

. lonr.::_ th· Pelom a C nyon fa.ult h brought sep r t on. 

Their e r at ppro .eh ie aouthl ·st of o .1.: l .t ih r th t 0 

e po u re a h lf. m1l .p rt . 

Th lod lo in th Piru Cr _ r g1on oecu es th 

p 1 r , ch1ng a. narro ing arr 

north . e t nlong C nton Ca.nyon to th west rn body · of gn 1 • 

'b a nr kno n to extend to th ·est fo oom miles n.nd s 

dy ment on \J a .. re the nor her y continuation o ~ KeVi s Modelo o 

T4 rock are pr nc1 ally sh le , · 1th, how v r g Bome ery thick 

nterb dded tr ta or a nd ton , and attain a thickness 1n this 

pc rt, of th quadra.ngl of approximat ly s venty - nine hun red fe t . 

'111 r 1 J et rly grad t1on 1nto m ss1v· sand tone which n the 

v1o1n1ty or the Pothole has become the predomimm, petrologio typ , 

st. nd1ng out in gre .t gray . and ~.h1te ridges with prom1n~:mt dip slopes. 

1 
Op. cit o ~ pp. 67- 69. 



Th rock ar exo 11 ntly xpoe d in P1ru c nyon 

fro t south bounda of h u dr ngl to . short d1 t nc 

north of the mou h o C nton Cr ek ~ (Pl to XIII) Good ex-

o ures x1st .lao 1n th canyon oft letter~ ·her. t p 

f 0 cut rs 1 n th ah le a.tta1n height of e ral 

hun red f t . {Plat XlV) Th a ndston 1 xpo ed to dv tag 

at the mouth of c nton Ca.nyon, n th abrupt rim or t~ ·Pothole 9 

and also fart er eat long f gu Bl nca Cr elt nd 1ts tributary 

canyon • 

The h le 1s of s ver 1 ype nd sho 1·s varying d -

r e of 1ndu~ t1on. ar ts aet rn extr mity it 1e a l ght 

our. n color And 1 f 1rly n nd ha.rd, beoo in sr y, 

sort typ n lo c n h l r r thor br1ttl 

an 'br u 1 0 ma l 1Z d. rr m nt 0 1rr ul r shape. . 
n "'h t a de of l c ny n it 1 g 1n light b r, w ath-

r1 t rue y rown n l 0 lly l"c OU · !')nd v -ry ll ·rd. 

, . ere .p 0 a mo ph r1c n 0 ero 1on srru l . l l · 

0 1 e Pre produc • Th me o:rt of ehal Pr 1 t to 

s m d·gree w st or Pir Cr lt , w1th a d rlc .,r .,,y platy typ· 

&10" ns 'O·r in ·~ e f sh. Thie la t ment oned v r1ety lso i 

qu1t h rd oca. ly . A oc1 .t 1th the eh 1 a1.,,. strata of 

s nd ton u...,u l y -SS th n e. foo in t 1ckn as, a.lthou occae-'!o 

ion lly eds r I 1•nty or mor feet th1ok. Th l in boo. r 

fin t xt r · nd o mpose of subrounde q artz grain w th 

frequ nt l ock f b ot t • Th e · ment is in par fer "ginous 

.n 1n pt;. rt le r ous 1th psr1sps a me cl Y ~ This g ves 

93. 

rat r soft roclr that 1n the vicinity o th Agu Blanca. overturn 
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1 h ghly contort d as th shnl. B o 

\ n ollow d e t th she.l e b come mor end mo 

s ndy nt11 th y p s over 1nto tru ·· ndston h re is 

11 1 · e an upw rd dat1on into sand tone, ltho · sh l ea 

r rn n prom1n nt e.11 throu€~h the e stern port on of th s ·ction . 

The ndstones r nee ~oom ti rather poorly compact d y llo 1 h 

typ oher ot r1 t a or the hal membe to , quite den ~ h r , 

gre.y v r y, b coming striking white rock in the st rn x-

tr mi y of' he ar • ampl from D ¥11 Canyon 1 in ly 

CO?l lomera c an made up of bansular rook particl s, pr1n-

oip lly morp ic nd E n1t1Ct in a matrix of a rtz 1th 

sme.ll cleavag ~ m nts of ex.c pt 1one.lly fr h feldsp r . 

he oem n ta o le r ou end f rrug1nou • 

·od lo ov lies ·1th no pp. r n . d ff r nc in 

d1p nd tr1k 1 nd conglom rt a s gned ·· w h 

rit rt . he op ng form ton. vio ely 1ndicat 

roe 11 v .d no is o 1nfr qu nt s t lte th cont -ct uite 

n f1n1t ~nd it has b -n arbitrarily pl oed at not too 

ole,"' r 11tholog1c bra b t ,n shal ~- It there ore 1s po Sible 

th t some ~11odelo has b en included 1n Topanga or vie v rs, ~ 

Above , the Modelo 1 ovorl 1n by b-d th t have b n ref rred 

by the ·~riter to the Pico, or Pliocene. In O v11 canyon very 

prominent basal oonglomerat is pr sent at h contnot and this 

on be follo~ d south and ast tot~ south .rlv mar 1n of the 

qu dr- ngle ,, The divide b t een Devil and cs.nton Canyons 1s v 

ra.ther lat, st rly- t11ted urfece 11th poor outcrops; nd 

94. 
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linor anti o in · in M delo sha.l . and sand t ne • 

Lo er Canton Canyon. 



h r the oontact c n b f llo d only by notin he pr s nc 

or be noe of p bbl 1n th so11 ntl " It ,, p r tha t 1n 

lac th l nglo r t of th ov rly1ng form t1on gredes 

l.,t relly into soft nd ton. nd h le nd h re th1 ooaurs 

t e cont ct is qu1t b o r • Th conglom r t . r · p . r , 

v r , in t ou st of th ·ridge th gran1t 1s P• 

d n h contact as . 1n b co s t,,r. c bl o Th ov rly 1n , 

:re ery h~ noon rm bl 1th th Mod lo. 

A so tt r d fo s1 s ~ · be n f und by th r1ter 

nth sur f .viod lo Th o t pr m1n nt in-

v rt .br t a 

Th. f1r t f'requ ntly oc pt. d Santa. M r -

·~.r1 ( · tr1ot d, or at st p r ~ 1 c ) rk r e but for 

re sone to b br ght out und. r the i ·cus ion of th other body 

or roo t c m ar. bl g 1t ems th t 1n thia r.gion . t c n 

· rdl · 1 + · be r def n1t than nply upp r i· 1ocen · • u 

Both of t other form rang throue;h ll tbree h rizon r upp·r 

t~ioc n • ipl ..,., of th sh l on th t 1 of 1ru c·~ . k 

earry n bund nt or m1n1f r 1 f un h ch h s b en prono~nced 

by Mr Driver to b of !·o el - ag • 'rh· uthor f 1n' a no good 

str tigr phi c b .sis for subd1v1d1n he · beds nd th refore 

ca pts th a repre · nting d position throughout upper M1ooen 

tim " 

t has b en ugg st d by rant and Gal 
2 

th t because 

of " tr1k1n s1' 11 rity of the hol sequ nc of 11tholog1c and 

l Person l com un1cat1on. 

2 Gran , u. s., IV nd Gale, H,. R. , Pl1ocen and Pl 1otocen 
mollu c . of C 11forn1 , \41 m. San Di go Aoad o of Ne.ta Hist . vol . 
1 pp. 28- 29 1931. 

95. 



t n 1 un1t 0 to thoee of dl C l iforn ; tormationt' l names 

of the l tt r can b plied to th Ventura b sin and th t n s 

the n .m Mod lo does no, pp y to a n tura.l unit and is not 

Field ork does not bring out 

this · 1m 1 r1ty·. Th trat1gra,ph1c br b tw en Hud on nd 

c 1g• s tti:!! nta ,_ r r1t n nu th und rly1ng par of th nupper 

t.o lo sh l ·"' b en obeerv d 1n th· m Jon 'uadrangl ,f 

and o ar as oan be s en~ ther ar no 11tholog. e br aka 113-

h re in th ect on upon h1ch to be. e ubdiviaion into 

Brion an Ci roo .. J,: urth r 1 no faunas char r t1c of the 

·o f ormet on hav be found in th gr t t kne s of e d1ments 

th t WO 1 thus b 1gn d to them. It s .. 5 illo 1cal to ap ly 

thee m s · h t h v def 1n1te m anlngs els wh re to bees th t 
. . no 
g1.v /proof ot be1ng their qulv 1 nt • As for replacing the t r ·m 

lo" h " S n rg rit " in it . bro d ns the pr .1 .no 

th l tt r t rm in 1 restrict d meaning points or th 

O · y t on 1 uch a pol icy 1 opt It th refor s ms 

m re neo t n r to ta n th te of 

Th., v r1ou sub iv sion of the Modelo mad by previous 

r1t r ·, o fa s they are r pr sent d 1n h T Jon uadrangl 

ar nt rpr t d ,s follo et 

l Hu n, '5\ s ~ nd. Craig, 'l1' ~ K • G olog1o a e of the 'lod lo . 
t•orm tlont C li ornia. 11 B 11. A.A •• G ~ , vol o 13, ~ e 516, 19290 
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Upp h l m mber ) 
( ode lo 

0 p r d on m mb r) 

1dd m b r ) 
( Topanga 

Lo r1 r sand ton m mb rJ 

Lo r sh l memb r ) V qu roe 

Th 0 r h l • p v iousl 1ndic t d , c rr1 for· m1n1-

r r 1 fs.un o f v qu ro nd tr n 1t1onal V queroe T blor 

b c U· of 1ta conf rmable quenoe t i ·s pl o holly f'ith1n 

t V qu ro • Th lo r sand ton a r ntly 1 by 

th oonglomorat tak n a , th b ae ot th Top n n th U?l 1 

vi enc · lready m nttoned. The upper .a ndston· 1 b 11 v to 

h v b n r pl c d lat r ·lly by the· l hich 1a put t th 

b of th' Modelo. 

It ho ld be no~ d h r th .t n loe·lity in D 11 

C yon a short dist.nee bov th Mod lo-Pico cont ct. 

round h ll of _s1!.!) com rebl to llanus. preau bly 

n upper ?fioo n rorm, Th! ight b t en to ind cat an 

unconfor . ity 1th1n th Mod lo .• plae1ng th 1oc ne- Plioo n 

br et111 h1gh r 1n th s o-tion. o bre 1s kno n to ooour 

bet n h s . b and h1gh r on 1n alo as c nyon contain ng 

an abund nt Pico f una. Furth r , the pr s nc of th h lls 

might b . at r1but d to r ·1ork1ng of ~100 n m t r1a.l 9 a1nc 

sim11 r for s h v been found 1 m di~t ly belo th c ntact , ... nd 

the m t r1al here m ntioned os.m from a filled ohann · l in th 

lo ·er part of the 100 n ~ Ag is not 

necess r.ly confined to th 1oc ne , but ccord1ng to Grant 

1 Gra.nt !> u. r"I • . , IV. nd Ga , " • R. • Pliocene nd Pl istoc n 
mol lusee o f' Cs.11 f'orn1 ~ , Memo S .. n Di go !: cad . of Nat . Ii 1ato • 

f 

vol Q l , o 186 1931 ~ 

l 
nd Gal 
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l o occur in t1 lo r P11 c n • Thue h r m 1n u 1c1ept 

v1d noe for c .llin the o rlying ~uoc n h1le th r 

re t ny r son for pl cing the 100 n · Pl1oc n br ·k t th 1r 

b 
' 

p .. rt 

r r 

m11 

.sh s b · n don ..-

Th m . 1 n bo-dy 

of the re ,. xt ndins in 

p x t ly t lv m11.s 

Th form tion is r1n 

lo roe oocupio h c n ra.l 

north st- south· st d1r c 1on 

1th v r g w. th or four 

1n or1 in nd oons1et chi ly 

f fternat1ng s ndstonea e nd hale , lthough. 1tl 11 d .. 

v lo e conglom rate at th b Th · th1ckn f v thousand 

f t . 

'l'h s rocks r1r t mapped by R r h ·Y ho a.p-

Pr ntly con ider d th n rth rn portion t 1 : t ; to 

Cr t 0 0 l • T 1r sou h rn xtens on w m pp d an d.e c b 

by if 
2 

t s provio ly ntion • Th pr nt 1 r d1seu s 

th south t....,rn por 1on the form tion in h1 r ier pa. er 

on h 1:1 jon nuad .n l ' e 

h ooourr nc of '"fod o 1 pas in an ,lmo·t 1de 1 

m. nn dg f\oute ny r d cuts runs thr ·ugh 

t r t o th s .. for ·bout f1f l S o The n ro d j at 

d ~ Rout sho b a t r 1 expos r 1n th recently 

-------------....--~~----------------------M-------------------1 H rsh y , o. v •• Th 1 uatern ry of outhern c l1forn1 s Un1vo 
C l1f • Pubo n Geol . • vol .. 3, Pl . I ; 1902. 

2 K w, ~9s . w . G ology nd oil resources of o rt of Los Angel s 
nd n ura Count! , C 1 . orn , U. s. ·• S~ B li . 753 PP~ 67· 69 
nd Pl . I 1924. 

3 01 m nts, • t Geology porti.on of th outh st qu rt r 
of the T on u r n e . Los Ang\;,;l e Coun · y C · 11forn t p • 29- 33, 
on f11 L1br ry , C 11 forn1a. In· ti tut of 1~ chnology 19290 
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oompl t cu f' om th south b und ry of th Qu dr ngl to Piru 

c • ( ' l XV) c t 1c Cr k ha rod t chann l for over 

e ght 1 .. . lone th str1 of th b and it tribut ry 

canyon re c 1 lm at rall 1 to h· dir ot1on o 1p nood 

xposur lso ound ·1n Ch rli c nyon, Bit r Cr k , 

~ zab Le,k c nyon, p lomas Canyon Violin Canyon. 0 k 1• .at, 

an ong t up r p rt of P1ru ere k~ 0 t 0 th r gion 

. t ly dj o nt to th 1 -·out n burn ov r 

1th tl t f. r ' 1th th r ult that brush off rs v r 

ttl h ndr na to th m·klng of ob rv 1on • 

Th od lo h b fold d 1nto lon ym ·r1c 

syncl n ~ t.he dir oti n or '11 0 Xi 1 pl n is apurox1 ,t ly 

the s th· t nd Of the forJm t1on, d th ~ 1 r P tit1on 

of Ol'l the t 0 d 0 th xis. 'Jlh b l rtion di .f r 

on t 0 po it limb m1ght ct rom th 

,c th t,, rd.er1n roe s r quit 1.ff r nto 

0 t nor te 1 m re: th bo.e 1 C · nglom rat 

1 1 .. 0 f f t to oat thr hundr d f et 1n th ckn S; 

lthough th · le.tter 1.s unueu l o It is . a.d u prinoipally of 

ubroun bou ders up to thr feet ln d met r of he.rd , gray is~;. 

. ndstone nd. a var! g te oon :;> lom rate 1dent cal wlth th sand• 

at on n cong,lom,rat of' th und .. rly1n 1 rtin z be Eh ':Phe 

matr1x composed o coarse to fin .. subround d p rtiol of 

qu rtz sand nd qu rtz1t rock c ented with a lica , d a sm 11 

mount of rr g1noue m. tt r . 0 1nc th conglom · r t very 

fo s111ferous 1n plac • ooneid.er 'b e onle1t also m.,.y b pre nt. 



Recumbent folds in incompetent odelo eha.les and 

ean ston n ,atiu:ly li.mb of c~eta.ia ynolin 

state highway south o Oak Fl t . 
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a c m nt ..Jar oy r r f s ere n t d 1n th b al b d Just 

. t of c t. 1c Cr er ~ ho rt 1 t no borth of its Junction 1th 

F h Ca on and again 1n some of th e stern tr 'b tar of th 

for r. mo th. t th con ... lom rt g th he b sal 

port ion of t h nd .. l 1 1nt. c nyo it h eh it 1a lmoat 

1dentioel in 11tholo i e c pt1n for t r bundanc f 

iron ox1 a 0 m ntin t r l ill th . l r o Loe lly h· 

marine conglom rat a th r n f b ng o~ con 1 vntal 

orig in. which .a nt pr t d 1nd1c tin th pr nc of am 11 c n-

on long be o t ore or l e conte . or n ou 

th v ll y n hich : 1 t Ca y n e 1 ion ... t kin 1 c • 

T e 

of n nt1r ly 

r·t orm t 

cor ~nc 1n t 1 

c n 1 m·l" t 

r nt n tur 

t ult 

n t e t o 

long 

nd ~ 

1n t t 

t 

st .rly id ~-

rs pped 

lO e Th mar 

nr h eonet noy of t con 

1 h 

glom r along .ts atr1k fin lly conv cad the lr1t r ·h t th 

1 .. tt a s~m y t b al portion o th· ·iod lo s p rat d f m 

th· upper port1on by the 1nt aform t1on 1 1ol1n c nyon rault 9 

E.v1d nc e or th1 

the con om rt· , 

ulting .r v1a1ble lon7 the upp r . r 1n of 

part of he movement ha11ng b en k·n up 

by th sl1pp ng of th ov rlyin 1noo pet nt sh 1 s long th 1r 

b .d 1 ng 1 n -;:; at. he tim of blrt of .th fault nd s ... ncl n • 

Th · aha.lee r fr qu n ly ov turn 

This conglom rt is • r mely thick . var n ~ from 

elve hun r fe t o t~en y~rour hundr d fe t . A sh rp old 

v s1b n t tr but@ry o nyon of c nton Cr ek ra1n1 g Oa bl t 

( , Pl t ? .. VI) may b repres nt d by 1socl 1n .l fol 1ng n oth r 



1 d t · embe ·· .. o 

Up e C Ill on Canyon. 

PLATE .,. -· 
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loo l1ti s $> thu counting or the hie;h r f1gur ,, but v n 

though this is tru thGr r mains a very gr at th1ckn a .• 

Th lo~ r part of th con lom rat 1s ext m ly co r 9 with 

boulder thr~e nd fo t n d1 m r $ ch~ fly of gne s 

nd gr n1t1e rook . T r 1 e ndy matrix cement d w1th 

sS.11 giving through hieh th tr suns h" v out 

pp r portion o th member con-

t~ ... ns b ds of herd; y llo ·1 h ray s nd t n and thin sh l • 

No sorting i v1s b 

ng 1 r ,. 

in h oon lom rat 

g t r oticall 

ortion and the boula -

1ment~ry br oc1a. 

. Pl t , WI I} Th ~mt , !" ~ r h 

c pt1n for n un1dentif1 bl 

t ~ Palon a nd - lin C n on • 

ra... 1c signif c nc , ,i sug. sts 

.l ~ yr:! e.. p r nt f m t t ho lo 

prov unfoas111fero x-

o· mollusc found b -

hil th h no stre.ti-

r i n origin, which 1 no 

t 1 n t 1mpo s1ble the.t 

the oonglomer te 1 not odelo ~t l but rhepa 1 4 rt1n z ~ 

Abov h b l ·ot ~n of h .~ode lo in Castaio 

Canyon come sh l bed t a up to th us nd f et ln th ck sa 

T~s sh l gr ·y to hite 11 c us typ t 11 oomp .ot , but 

un" 91 t nt tc ros1on, .nd 1t ,, alons the atr1' of the beds 

t at c ate c c ~ ek L 5 ound t e ·, !aie t to c rve l. ch nn l 

'Ih- s ~1;. le is .l,r qu ntl a n1. y , and lo ally .l sulphur-- t 1 ed. J.. 

n tl 1eetern xpoa .r e he ehsle m mb ~r colored 

bro n to A l1ght blu1ah gr y near tho south m- .r >in of th 

quad en ·l, and is of black, carbonac ous type in the north. 



Poo orting in delo eo l emt u. e Oan o • 
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Th l. tter bre in o fine hard pr 1cles on le ther1n nd 

t k on a rut bro n hue. giving a 'oof gro nd' ff· ct 

nth - up r p rt o >1ru Cr k the shtl 1 a most laty .n 

o r s1 t~ .nt tha . 1 or n ro s i . d ·. v loped It ems 

·.t w s this up r or ha.rdn h 

to con h form ion to be Cr t c us . 

\ 1th ner e of nd ontent the for . . ~ 1on b co *s 

' bf brovn aRndetonJ it alt n ting h .1 "eds, lthough 

•1 hun r d r high r in he ction no her v hu dr d 

ccur. Th sandston a var abl 1n com-

pos t ion. In rt 1t ia gr y to brown, a a;&.ns - "~r in d qu :rtz 

e nd, v r s1m1le to th m tri of th t rn outcrop o con-

glo r. t · .. s r ub ngul~r to round .dt th l tr 

pr d 1 at1ng uni the c ·nt1ng mat r1 l ia hydrous rr1c oxide 

n o .le m arbonat ~ Anot er tyoe of aand to1 ie gr y to buff 

1n color, 1n"' gr. 1ned, and co po ed . f •1ell roun d 'tU r z 

gr n · oeoaa onal ol av g fr m nts r f ld paro ne 

C,? 
b of oti g lt nd p· hi s ty o 

.r ' n c l n 0 F equ nt t h 1n s ams of ps m bound 

t 0 gho t th nd t n • h le a ri .. 
10 g 1 ast rly r n th "od lo 14 in cont ot "" 

an r c n on rt1 n z orm t ons . As brought out 

n pr ou d ~ cus ion, t contact 1 g d. t+ io al into th 

form r, t being th · opinion o:r t e wr t r thFt the t o r .pr s nt 

co tempora.n ou posit on in d1 erent nv1ronm nts ~ 'l"he odolo 

ov r 1 the .liart n '!" th ·n a g lar unconformity , her x et1n 

a co s1de able dif ·r nc i at itud· of h b~ a ·bovs nd blow . 



on th w st th b s l b a ar f ulted a inst gn isa xoept1ns 

1r• th ext m _southerly part where they -re in oont t 1 1th 

Pl1oo·n b d e o th north th Modelo le ov rl in by cont1n-

103. 

ente.l strat th t are here designe.t d .e th· f idg · Rout e r1 s . 

B oau o he r at im11 . :rity 1n lithology b t n th t o 

formations th contact 1e rath r ind in e , but has b n locat d 

long the R1dg Rout 

To nahip 6 orth, or 

t 1ts 1nt rs et1on of th north 11n or 

out a mil south of Ree rvoir Summit. 

slight di r nc n d p and st~1 ls app rent her l 

s n P 1.ru Canyono 

Th 'iod · lo h s urov n f irly fos · roua, lthou 

th fossils sel o re V · ry IV 11 pre rv d . m ~ fr!Un Ole rly 

1ndlc t Upper Uooen ag , but hen the att m t 1s med to 

corr l t with middl C 1forn1a ubd vis1 n o he p er 

M1ooen c rt~ n d1ff1cult1es r1s o Coll ct1on rom t1e baaal 

b 

cons1 r to be char ot rlst1c of S nta }'-' rga.r1ta in its r -

strict d ens,, , or uppermo·at upper nocene . Ho ,ever. som 

poor y y,r s rv d s .. eoim n or the chino id A E}'trp · JJ n of 

c rtain ot er orm und by 'loodr ng in b a juPJt south of th 

a.r . . and h "gher 1n th a ot1on have caused h m to con id r th 

eor1ta n1ng b. de as ppro 1nmte qu1valent of the Ci· rbo o H 

r t rat th a op1 1on n a verbal statement to th~ .uth r q 

Ther x1cta 0 ther or , the anome.lous condition o ... s nt 

Marg r1ta (r~atr1cted) gu .de fossils in b ds strat ·g ph1cally 

b lo 1 bed · tJ at auppoe d y re older th n ~ · .nta _a.rgar1 , with 

no evid nc whataoev sug ast1ng ov rturnin ·~ or overthruet1ns$ 

1 Woodr1n , w. ?., Ag of the ·"odelo fo r mation of the Sant 
"lountelna, Cal1forn1a, 28th annual meetin5, Cord1lleran s 
o. S , Ao Stanford University , C l1forn1a, 1929 

·~on1c ~ 
ot1on~ 



T es guide ossils th n lose th ir s1gn1f1c ne so f r a th 

p rt of Californi- her under consid ration is cone rn d, nd 

only can be coept N1th saf ty aa 1nd1c t n"" upp r "ioc n 

The beds re- ~ 1m1lar lithologioally to tho e of th w s · rn 

ar a of rocks t.1h t conneots with type Modelo nd the f un ar 

s1m11 r; ther for th ·y r tak n to b th~ir correlativ , and 

11k wis ~od lo. 

The rooks of th "odelo formation re conside1,, d b 

th r1t r to h ve b en d pos ted in larg y or perh ,ps in 

. mall gulf 1th a long t ra.ther n rro inl t running to the 

north st~ he d po 1tion repr s nte ·8 .r .t r tra ,sgr "'ion 

of th s a th_n in arller ll ioc n , t1me fl ire th e t 1"l north 

th bas, 1 oonglo re.te indic B that th· seas wash d co 

line of mod rat relief with at l ast on broac va.l ey com n 

down to the shor. • but on th " st e:n abrupt . rugs d coa.' t 9 

.ppar ntly but shortly uplifted, y 1elded conra r·nit o n 

gnelee ic t r1 .l to the not too active w ves at , curr ... nt · ~ 

T ,is .s spr d over the bottom, th1ckest near the shor and 

thinning th d1stnnce until it ro t -~ith the finer d tr t l 

t 

m t r 1 ashed in from the mor subdu · e at r y oo at . us 

h extr m l~ th ck d posit of coars m ter1 l on th st is 

r plao d gradu lly by f 1ner mater~.al to ard th st" This 

1ould xpla1n th sr ,t d1. f erenoe in thickness of the basal 

conglo rs,t s on t.h tv o Sid a of the Modelo b Sob.no 

It is the belief of Grant nd Gal 1 the.t the oyat 

------·-----------·----l . 
Gr•ant u. Sq IV11 nd Gal • H, 'to, Pl1oc n and Pl i tocen 

mollusc(. O'f Cal fornia, 6em. San D1 go Ac d,c of N t ., Hist ~ 
vol 1 ~ p~ 28 1931. 

t . 

r-

104. 
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f o s un of the Mod lo 1nd1 tee that t b 1n .. f l 1ng 

n . g · v ng pl .:H~ . r ta h ad o br0 ck1s w~t r m d ... lat 

cond t on , ~ nr 1.n of r e the upper portion 1s c noern d th 

ir t r • It 1 . 1f ic lt to oonc iv of th t.h1ck s r1e 

o ·f t n ,..~ 

~ sa.ndeton a nd eh.al in the l ght o~ th con-

v nt1on ~ cycl · 0 mar in depos ti on, bu 1t does om lo 1cal 

to oona1d ::· r it as a sh .llow- at r and Ud•fl t epo 1t p g ssiv -

l., sink ng. h pr no or oon 1 r ble u nt1t1 s of o r -

eo 1 in the shale an o ooc ion l r •m ,ts of foes 11z 

r ·.e ad str ngth to h1 b 11 f o During cycl p rh p 

son ) o r at r r 1nr 1 th 0 co rs r s nde r pr OV r 

t b a1 , wh le cur1n th per ods of lo* r 1nfal only th 

ner . at r 1 · s d os1t o~ th f ets o. . h1s a no 1ncon. 

with t Vi th t th int Canyon form tlon · s being 

l .: id o n cont mpor n OU ly on th shore under cond1t1 ns of 

sem - r· d1ty 41 The finer sa.n nd ndy h l s of th· 1 tt r 

prob bly · orr pond in ti to the sh l s ~ th· Mod lo fhil 

th n · e.na b nds or eonglomf3ra t prob~ bly a.r t a or 

.rd qu.ival ·nts of th r1n nd ton .:;! po 1t .ur1ng the 

r ny pel"' o · h finding o · e~ m 1 · r 1n 1n imo.t ly a -

oe1 t 1th the rin th ~od lo 1 further 

ev nc i support r t b 1 f of e .. r.- 1.'-ho~ , h llo 



Th f un 1 11 t of th li'od.elo ollo s: 

ollu 

G tro o 

mare..a.r1\an Noml nd 

No land 

••1 1nus" omlan 

(Gabb) 

CO:Q\\.! sp . 

9 , 1v~f&.la P o 

P l cypoda 

-~--t.,..1~an cox:rusat§ N ml nd 

conra4 

c ·nr d 

aw~:....c~~~ Gould 

V ·rt br t, 

. 1 0 

Shark 

rt mal1 

th, nd bon s of a small form 

. .-k l ·al f'ragm nt or cam l and or prob?-b hal 
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Up:ruir Pl 1ooen.t) 

Marin beds of Pl oc n ag occur 1n th southern 

part or th· 'l' jon Qu drangle 'bet ween Pa.lot Canyon nd D v1l 

C n3 n, 

b ds co 

t nd1ne north rd almo t to canto Canyon The e 

ct to th south w1 h str t m pp d by K 
1 

s Pico ., 

~h formation co ieta pr1no1p lly of light color d• r th r 

107. 

loo ly consol1dat d s nd ton and conglomer te w1th h avy 

oonglo rat m mber at the bas and consider, bl ov · rly 1ng hale. 

~h tot 1 th1ckn es s aho n h re 1 about s x thous nd r et . 

T l r po tion of th Pliocen is b t expo d in 

' v11 c nyo h ch t c os · s t a large ngl s 1ng1n th<mc 

alons the r dg b t en th1e canyon na Canton Cr ek ., 0th r 

good xpoaur o the form tlon ex1e ln th north rly extending 

ribut r s o faanta ~ l1o1 Cr k ·hos main channel 11 s to 

th outh o ti ar a~ nd p rtioul rly in and along P loma 

Canyon. Th ri g b t n th v r1ou dra1neg a ho very 

poor posur , sine· they r fairly w ll shrouded 1th so l j) 

but the str ms bet e n hav out de ply 1nto th beds, 

Th al oonglom rat c n b trac d rom th southern 

b und ry of th qu drangle north and at aero s De iil c nyon 

her it i los b o 

pr ... v:tously t t • 

e of later· 1 g dat 1on in o s nd ston s , 

It e.ga.in b com a npper nt about one and 

on ... he f mil s rther along th r1dS w et of D vil C nyon and. 

ls trsc ble from ther lon th et s de of th r1dg to th 

1 e , ."'' . 3. • • G ology and oil r sources of a part of Loa 
Ang l sand v ntura Counties. California., u. s. G •• Bull ~ 753, 
pl . I 1924, 



p rJt t m co tac 1th t 1 Th nc 1t c n 

t rly lona P lom C nyon nd the or1 nal 

n rt r t n n o the tt g n t th outh margin of 

th qu dr ngl • 

T co glo r t consi t of round d to subr und 

boul r aom of which tt n a oo or or 1n 1 

tho h w th a ller 1z pr dom1n· t ne:a A f 

r pr 

con 

ut th pr ·pond ra.nc 

tr n o • T boul r s 

n.ular cl t 

fo l in 1cat 

pr nc l y 

108. 

of u or1g1n; ln lud n;; northo ·it .ran1t b s lt po p yry 

0 h 0 r z1t , gn nd , lo ally , 

h und rly ng Mod o sh l • A f pi c a of v 1n 

qu<C rt a.n o r 1nt . 1 o w r n d . Th m r 1 1 a c r • 

ngul r , y.110· and th e nt l r ly f rru no · nd 

0 le r OU a g1 1 · co parativ y ·ort ck ~ i th1ck 

v r1 s from , abou flfty o om thing mor th n 01 hundr d f ~ . 

The and ton 1a g·n r lly oonslo ratio nd t 

· 1 d1 r rs fr m th conglom r ., only in the r tlo of ph no-

cl '.J tr ix. It a d1st1ng 1ah d fro th sf..:·1 deton s o 

th by 1te y llo ish lit o 10"1 1ts co r n s ~ nd 

ng 1 rity, 1te ·Ok 0 .. in urat1on nd by th pr al no of 

1 n s of 11 round d p bbl S o It 1s di ·r1cult 0 ra 

h r 11 .. b ·en th ... b aal conglo r-nt and hi se.ndston 

and 1 ~l ng the e st rn bound ry o th format1on 

Ot\S b_d ar a oft .n aa not this t r Th sandston 1 

fr qu nt,ly in erb dded itb a ndy sh le and grad up a.rd into a 



b ff to bro 1 1l9r n ch ract r st1c to part 

of th t o th ·Od lo. l oocup1 the ntr 1 part of 

th ar o Pl1ooane, account ng for th ub ued topo raphy 

foun ther • 

The Pico 11 nconfo:rmably upon the Modelo along 

1ts w st rn me.rg1n, · s as point d. out in the d !ecusa1on of 

th . latt r . ., on the north terly id- it laps up on the 

gn ies. xo nt ng for ·bout t o m11 s in th low r end of 

l?elomas C nyon her ... it 1s 1n derJositi nal contact 1th th 

bas l oonglo er te of the ma1n body of Modelo ,. Ov · rly 1ng 

th P1co 1n he o~th 1 s ri - of and-laid b~ .s ref rr d 

b th, \\•r1ter to t e S .ugu • 

P rt. of th Pico orm t1on h v 11-

l09o 

1r rrms. a,nd thus a de 1n1t age determ1n tion ha be n pos 1bl&. 

Th b st co11 .cting loo l1t1es are Ju t ·st of Pa.lom s C .nyon 

a short d1 t noe north of the quadrangle boundary ·her severa.l 

fo . s11-beer1ng trat e,re expo d.. jrhe San Diego Soc . aty of 

Natural History locality number 253 mention d. b3 Grant nd Ga.l 

correspond to one of these. A few scatter --1 ah lls are found. 

farther nortj( along the r ·1dg we t of Palom Canyon nd also 

in and above th. b eal conglomerate in Devil Canyon. 

G .nt and Gale 1n th p1 ce of ork to hich ref rence 

h e b en ms.a om 1 .er the tauno. rom loc .11.ty ~. D .. ~ .!! 253 

to 1ndicet lo er m.ddle Pliooen ge. although t'ey at te that 

1Gran · 11 U, s., IV nd GQl , H.L ~ Pliocene nd Ple tocen 
mo lusoa of O 11 orni , Mem~ s n Di go Acad. o N t. Hist . , 
vol . 1 ., D1agre,m A . and p 105, 1931. 

1 



it my b b al Plioc ne. Th ap elm n 0 p 

m nt·ion n t discua ·~1on of th ?J1od lo s h vi g ome from 

f 11 c . n l in th b al por 1on of th Pico m ght b tak n 

as ho"1ng lo rmo t Pl1oo n , ~hich ould 1nd1c t ths.t 1ther 

tb b lb d of th D v 1 Canyon region older th n those 

Paloma c nyon, or th ·t. the whole form t on 0 r lioc n • 

In vi of t'" olos proximity of t l t o loc .l1t1 s e.n t .he 

fact that th b 1n or po t n n rrowe r p1dly to·ar s th 

north, th first conclusion a ms h 

b ept 1n in th t th r h1rd 

m ntione • that 

ly logic l~ It hould 

lan t on pr v1ouely 

· od lo 

ma rial included 1n th. baa 1 b d • Unfortunat ly• h -

ae·mblag rom the D v11 c nyon local ty 1s so 11 t :ia. it 

ma~ s g n allz t one h z oue. Since tl m nt1on 

writer cons1d r the Piao to 1nclud~ lo r, · id 1 .nd up r 
1 

11oc ne ther o n b little qu st1on s to th propr1 ty 

of c 111ng these b Pico. Po bly the D v 11 Ca.nyon beds 

110. 

of 

a th qu1val nts of th J call to ( 1 m :r Cany n) on while 

the ·lomas C.nyon portion corr ponds to th san Di Qo zone as 

differ nti t"d by the s m ~r t r a p rhap both r pr ent • 
th J 0 l1tos, or p rhaps both ar th U1V lent · of the San 

Di go . From th .vid no at h n · the pr nt r1t r 1s in-

clin to avor the last, ooncurr1.ng th rein ~1th ,.,ra.nt and Gal • 

1 1 . , p. 2 

~ Ibid., p .• 32 



Th r1 o· t dim n p r to v b n 1n 

r 1 t v l n rro by nt closed to the ad· 

ng out n th _r c ion of th Sant Cl r v le h1ch 

r b t 1 . et . v y l r m of th 8.e Thi C• 

c renc · rk th r rth t adv · e in north rly di~ et ion 

of th Pl1o n in th tern D rt of the V ntur ba in. 

Curr nt nd av action pp · ntly w r Il t trong in this 

or or 1 nd- lock d by, !nee good ort1n 18 l eking 1n 

th d . P0~1ts . Th t rel 1 r e t 1 a mode rat ly high at th 

b gin 1n . o Pico t1m (or such p rt of J? oo t m · s ia h r 

r pr n ) 1 by t oon 1 th cKn a of 

b s 1 con lom r ·t nd conglom rat1c 

n the oonglo . rat r qu ntly ,,, h 

""r 11 · p ... bbl ,s 

ct r und1ng h 

ro nd h'='r ls 1nh ted from a p v1ous ep oh , or s th 

of tr m t; ct ion , in vier; of ·he .. bove po t la.t d. ak 

nd current a. ,, 1 1 d to the fur h r 1nf r nc · f ~ t 

moder, r 1nf 11• with th r turbul nt streema entering 

the • Th la t e to som xt nt corrobor t d by the gr vel 

filled ahenn 1 vis ble in D ·v11 C .nyono h Sb .l a.ge 1 n e?. re 

th r sult of 1 . s nlng r 1.1 f of th land· m es , s1 ice th 

shor l n ~oubtl · s l1ttl ra.rth r r mov cl from t1 e m dd.l 

or th b sir during th 1r depo 1t on than durin d poa t on of 

th oonglom r tic and . It 1 po 1bl thnt thee sh·le 

pr n 1m'9nt . 1on under t1dB1 fl t cond1t on br,ought 

-.bout y the f1111n o t e 11 be. in. Tt_l \'OUl be on 

pl n ~. t on to ecount for the f 1lure to ind unper 

po ts n th1 v o1nit ~ 

100 n 

111. 



h na yield d by th P co ~orm tlon follo. : 

.ollu o , 

Ga .st· opod 

.........,..-..;.:...;~ ..... 1 ...... 1_._aoop ra c rpent r 

..................... ~;;.; .. r ... """1~.-!:-.!~~D-d!9 Oabb 

cf. @ gt~ G.abb 

JL!!_,~ sp 

9,gn!!§ sp • 

. Itm1.~· ap~ 

lecypod 

Ena~q1<J..~s .. 9nµJ:!lltus. ( R ve) 

T 

~ oo~ ..... 1D.rua.1™ n sh y .. s (prob bly- n~ varG) 

..Q__J_ SP e 

Echinod rm ta 

Echinoid 

112. 
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---·----' g_r,rru_t42!LJJ!l1o ~ n :U . 
r1 a of cont n ntal b de occur in the north rn 

rt CL. the .r n, ov r ly1n ~·1th slight ngul r 1soord noe 

the upper- s nes nd hal s of th Modelo . hes b de 

hav th 1r o t so th rly xposure on th r1dg follow d y 

u. S Highray No . 99, being first ncount r 

one mile outh of servo1r Sum 1 o Fro · this po:a.nt th y 

it'l'"" o the nor· hes.st into th upper Caatalc drn 1na nd 

north t to Pi..ru Cr ·ek , which th yo rose a. short t n 

n rt of th .. unct on of L1 bre Gulch with the latt r . · o 

oh ar h,r north thy xt nd 1 unkno n to th 

. ug 'b ds th t pp ar to be th e m m b a .n along ti· 

R .dg Ro te for a no th five or si l -Ier l'l y 
l 

ho r m 0 , 
fl' if. 

"' not d ... Le p nc of the s r1 s t mated t at th m 1n 

n \,. lve mile long by s ·ven m11 wide " So -far 

s s no "TI . o t .,, 11 t r , ha n me h r us d was first pp 1ed 

to th a ri a by Dr. J . a.ld • 

Th formation 1 w ll .xpo in ro cute along 

the ~1 g Ro t an· also in iru Canyon, L1 br 1 uloh and 

along ~al C ek ~ t o nsiats OJ. a s rie of rather ~ ll 

d .n"s n""s d ahal ii .. h fr ,,quent b d of c nglomere.t -" 

th t lckn a· o t'> t xposur 1n t e ar e apped b in about 1x 

h • T i • of oouree · e much 1 ea tha.n ·ta total t.hic n ~ss. 

1 Hersh Y~ o. H .~ ~ome T rtiary f ·rm tions of_south rn Californ a 
Am . Gaol .• , vol . 29, pp, 362-364, 190~ 

see 1S0 0 mh., ~~uaternary of outh .rn 
Pub$ n Go • t • · . I 19020 

1 orn1 , Univ ~ C-lif. 



T. e n ones r buff to yell w or bro.n 1n color 

an occur 1n b ds t m re inch to f \! f . t 1n thickn s . 

inte:rb d hs.l s h1ch in pl .e s r littl mo th n 

.. o a r n c ou o they bocom , 

color ligh r y , ' llo nd bro n Th p bbl s 1n the 

oonglom r t e t · ta show a. f ir degr of rounding. 

The lithology long th Ridg Ro t,e 1 so e m1lar 

to th t o th und rly1ng mar1n dim nts, that it 1 pos·s1bl 

to d t rmln th po 1t1on of the oontaot b tw n th t ·o only 

by oloe n p ot1on. The pr senc of conglom r t1c layers 

g · n r lly , t1on th t on h e pas from ~odelo nto th 

Rtdg out ormation. In Pru C nyon th cheng s sho·n by 

change 1n topogr phy, since th les con land-la 

b d. g1v . ., uch soft· r e ntour to h11. nd val eye than th 

in ur t shPl s of th .ode o imm d ~t ly t th south Ev n 

h re it 1 f ou. t to locate the oontaot ·1th ny d gr of 

co r o • 

The chang in lithology 1s r ·ther ab rp in Salt 

Cr k, her th conglomerat of th odelo end h land ·l ~ 1d 

deposits or th s spe g ve plac to el o 1 , a.rkosic nd 

conglom r tio ( nd ton at the b s of th over yin ' b de .• 

He vy brush ho v r, mak it xtrem ly difficult to vi t 1 

cont ot o p ing uhore expo ed 1n th o nyons ~ on th hol , 

th r fore the exact location of the border 11ns b tween th 

114. 

Ridge Route e r nd th und rlying roclts 1 V· ry doubtful nd 

has b n d in at upon th map lmo t nt rely as a dotted lin • 
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. T .. g o this formation is que on .·bl • a ·nee 1t 

unoonform bl o rli 11 b 's in cont ct ith it 1n his 

ar·a, t 1 t l n t younger than ode.lo or· upp r Mioo ne 

wh\oh s th· young t for t1o xpo ed ben ath t . Th d1 

f r .nee 1n t.t1 ud betw n th t o 1 not sre t , nd it might 

th t t1 \pper b r r nt d posit 

ft, r the f 1n l t. ng u-p of th 11 odelo ba 1 rior to th 

h r1t r t l that 1n ugur t1on of the l1oc n poch. 

·m 11 ae ia the d 1fferenoe 1n 1p n str1K s~ it 1 suff1c1 nt 

to 1nd1e .t d formation follov. 1nf d position of the odelo b de, 

h1ch would l~ 0 the format1on in th P11oc n harsh y r .. 

gard d th beds e pper Pl1oe n l 
in a e nd n rt 0 at l st, 

th u1v 1 t of th s ugus. The l? r ports a a p rently 

h v n_~ come from the b d prob bly o m rom th un er y ng mtu:~ 

,.:i!odalo n h no 1gn1f1oanoe s f r aeth ni ge \oute orma-

t1on cone n ii Fr sh wat . r mollu os and ho') tooth 

( rotohippus ? ) re found 1n hnt r p bly qu v l nt b ds 

som hat f rth r north by members of th su mer 1eld g olos.v 

cl .-s of the c liforn1a Inut1tute of Technoloi~,y . Thia mat ri l 

h s not b n s (~n by the. rit r 0 rrnd no at t ment ha b en pub-

1 ish d 1n regard. to 1to Until the ent1r b .- sin covered b th s 

deposits ha. been m.,pped and d· finite eviden as t..o ag pro-

ne 

duced, it a . m b t to o l th eedim nt qu=)st1ona.bl Pliocene. 

T11e Ridg ~oute ser ee pp rently or1e 1na 1n e.. 

bas n forrn,ed by rp1ng at the nd of th M1ocen pooh. Into 

--------·nJ>W,~~...w.-

l Ibid . • o 3620 



this b sin 

highl nds. 

as sw t d tr1t l mat .. r1 1 from th urround1ng 

The 1rly good sorting 1nd eat s probabl d pos-

it1on n l~. t rs, this concl a1on being further ubstan­

t1 ted by the obov m ntion~d ~reeh-wat r mollueos hat have 

b n tak n from th b do . The l tett h1 tory o th b in is 

not d o1ph r ble from th l1m1ted xpo.ure · n the ar a 

cov· r d by this paper xo pting that app r ntly at"* th · end of 

the Pl1oe n there w r di stroph1c movements which deformed 

th 1 k .. ')ed1 nts and prob bly d stroyed the b sino 

116. 



tem. 

a ds that r h r f@rr-ed to the Saugus formet1on 

occur in tvo outcrop .1n the xt me southern portion of th 

T Jon t~ · dran .le . 'h11 the xpoeuree ar s p n te 1n th 

er a ..•. pp ~, th y c nn c · 1mmed 1 tely to th - south, b in 

l ro j ot 1ng tongu · s o tr .. e l rg body or ~;augu rocks m pp d 
l 

by K vr • 

. hr he b·en muoh dieouss1on o th ·m n1ng of th 

117 • . 

term neaugus" 

Th n;.,m ·as f1 

nd some objaot1ons to 1te use h v been advanced ., 
a 

t proposed by Hershey for th consider .bl 

th1c nee of continent l b d typ aally· xpos d in the vicinity 

of t to ?rn or .Amgus. Ke 3 u~ed th term in th e m g ner l 

sens , bu 1nclud d ome m r1ne d posits th t he bell ved. to b 

young ~ ·han ico. Sino th n rather in 1scr1m1n .t us has 

b en ad f it 1n applying it to both marine and non .. mar1n 

b de in th· V ntura basin, s m or h1ch ar lioc ne nd om 

Pl ietoc ne. t s·ams to hav been the intent on of d r hey to 

u tb nm~ for continent l deposits overlying them rin 

l 

~ 

r7. ~) • . ""., a ology and oil r· ourae of p rt of' Lo 
nd V ntura Counti o. California, U. S oG. s. Bull . 753, 

1924. 

Her h y, o • . ., , 1ode 1' rtiary formations or south rn Californ1 , 
A • G ol., l . 29, p. 360- 362, 1902. 

' 0 • cit., pp. 81-89e 
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b d th t s no h b n o P1co r n d b 1ng 

o · If g· Th!s 1a th . ·n in whio it u d 1n 

t h ~ 

Th 1 r• r of th t, () ~ O S r~ s . u occu s 

Ju t f s c n n . hr 1t 1 fou d or ~ns tt 

or et of th d1 id b tw n C st .ic nd P1ru drc ·n· g • Th 

oth r xpo r· lt- m1l t of Ca tn c Cr e • oth 

o torops r reth 1naoc s 1ble 1n thema lv b t h r 

oith rly cont · n t1on. r . 1ly r ch f'rom the to~.-n o 

c 10. 

Th S U u h VT . bl d 1 r · nc 1n 11 h -

lo th t o loc ~11t1 
' 

r ctly tr ce.bl~ t r1 -

t, 1 n in h und rly ng mat r1 l . w ·t of Palo · .c n on t 

4'J u ... u is light gra 0 hit· an cons ts o and ·· ton nd 

oonglo t v 1milar 1n ch r ot r to th 1c b lo· • Th 

rting a poor nd t beddin . 0 1nd1 tinct that it l. .. 

dif f ioult to make acour t di nd strik obs rv . ~ion • Th 

s nd 1 a oar u r t z1te typ ~ h1ch 1th n re f co rs er 

p rtlcl ab com oonglomerat 0 Bould r in th la t·r cb 

foot 1, d1 m t r a d re r1no1 lly ., · r ni · · nd 

h rd, blto 1o s nd ton . • M ny o th· ph ho~. ~· ood 

d gr r roun 1ng, but 1noa th y r o'bviou ¥ r~ n 

part t le t from th ma.r1n onglom mt 0 th ,!; 1 th1 

o nnot b used as .er t r1 or long tr&in portat o b· Th bed 

a.r p 1 dur t d which 1n vio of th st ap sid d c~nyons 

and gen ral youthful ch raot r of t 1r topoa;ra h , u g t 



b n 
r ng ·· 1 h h y av /expo ed to ros1on. 

J. h.. ;,,- ugu ea.s r to ~m of C at c 1 v y s1m1-

lar 1n litholo 

pr1nci ally 

to th M nt Can on formation .. It oons1st 

r .ther ll 1ndur t , yello s ndstone 9 ~1th th 

ooca.o1ona lens so suba.n l r boul ·r of met morph o nd 

1gn ous roe s oharao r1st c of th _att r . Th natur of the 

mut r1nl ho~ d r1v,t1on in part f m th underly1ng M1oc n 

rooks . Strat1f1oat1on is so poorly d fined that it h 'b n 

found 1mpo sibl to t the dip snd ~t 1K of th bed in the 

l1m1 d pos d. Ho ver, ob -rv. 10 ma.de a short d1 .... 

t no outh, near h mouth or Ch rli C n on show t t.o hav 

tr1 e of bo t nort 2 d~gr s t mnd · dip f pprox1~ 

mat ly 36 deg ves eoutb t rly . Th S.u~ua 1s nonconform bl 

th th und rlying format one in both oc 11t1es. h ckne s 

s t1mst d for the w at rn exposur .1 s e ght hundr d and fif y 

f.., t . 

Th .. g of th1 · s t"ies of aontin ntal rocl.s l. 

doubtfUl . H rah 1 c,.lled 1t upper Pliocene. b s ng its tg 

upon th litholo 10 nd tructura.l r semblano e to th Paso 

Robl s and M re d formations of 

co arativ ly l rg nver a.brat 

at rn c .11fo:rn1a~ From 

aun coll et d from mar n 

b d m pp d vith th Sa gua. K 2 conelua th t th b s '\! r: 

upp Pl1oc-n .nd Pl-istoc n • Or nt nnd Gal 3 tat th t the 

l 0 • it 0 ~ 36L, 
2 Op~ c1t. t p . 39. 
3 Grc nt , u .• s., IV, and Gal , H. !~ . • Pl iooen 
moll\HJca of C 11forn1 , M m,. San D go Acad 
vol. 1, Po 34 1931. 

and Ple1stoc n 
or Nat. Hist • .,• 



or t1o y ~th non- r1n q iv·l nt o th en 1r 

11oe n p rt ft Pl 1 t oe a 1m nt ry cycl • It 

·1 1ou th t 1 t e 1ne b d b xclud from the Saugu 1 

the s11 f om thos· b ds r no long r of us. Ul d t rm1n-

1ng 1 g unl th y r 1n rt.llht c nb trac 

ir ctly no Sau s etr t • Th i co ry 0 sto on r !n 

in h 0 ion at locality ho rt di t nc out or th 

T j n 'luadr n l ha b n r ntly r · r d by Dr. Ch st r 
\ 

St ck of th c 11forn1 Inatltut· 0 T. ehnolo l but its 

ign ca.no not a y kno • 
Fro. 1ts unconform ble ~tt1tud 1th r o h 

un · 1y 1ng rook hie nr mi dl 1 oc n 1n tho 5 u 

h r d fin d must b not olde th n upp r 100 b • Th 

unoon.o m ~at t f rma 1on 1t eon -

qu nt upl ft and ros1on o · t e und rly1ns b d , nc if 

th gus r nt d m~r ly th nt of up-

per Pl oe n m rin b . d o 1t d u n iddl l oc .n ft r 

1m 1 with of th .. sea th r lOUl.d b 1e)l · lfferenc 

.in attitud of' the strata a.nd t er· would hav b en little 

o ;,portunity for ro ion of the l at d posit m in • 
T is peri d of eform t1o and. ros on probably m rk th nd 

or th T rt1a y p rioa in this r g1on and 'th r for th 

r1 r oona1d rs th~ S·ugus to b lo· r Pl. 1 toe n nag , 

r n 1 commun icat 'ion. 

l 
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T er o conn ct1on b t~ en th 11 hology of th 

s ugus ~nd t of th und rl in b ds ou t ioc l b sin 

of d os1 01 d ~1ng th arly p rt of 1t t1m of form t on. 

It pp r ntly 0 fluv t11 or·1,... 1n, d po it d b ,Gm 11 

tr ms al ng th 1r 1nd1vidua,l ch nn • L . · r th r m :y hav 

b a on o~ lo l b e1n in o on or mor . la.rs· ones 

du to bu of r1dg by ccumule 1ng .d -

0 t • Th r 11 ro bly a not gr - t t1me, but t 

·h-t th -lioc n posit r el cut into b 

for t mryb . e v s r ch n po 1 1on 

com no • •
0 h her th s ch -ng rom ~o io to epo 1t1on e 

broug t bout by th pl1ft ng f som - ·'Obstruct! n n t 1 

QI' ' nd th or b a g n r l lo 1ng o h l rd-m s a 

n r rm th f th post-~ rt1 ry •pr ... u t rn ry disturb0 nc 

c n only b conj ctur d . Th me. 1 nt of th xpo ur in 

th r,r J uad angl nd th r very ap ri fl local ar at1ons 

inf r noe a t 011 tic cond1 ion of th s ugu of 

doubtful v lu • 

T 

T rrao s a 11 d velo d 1 . om 01 ·h le.rg r 

c n ne, and t rT'QC nu?t ri l 1 f·ound o th 

rids in th outh t rn p rt of th ar • Th mate 1 l 

of a r1 .bl n tur· an sh.ows local d riv t1on ., n all c s 

1t, l1k h s ugus. 1s str am deposit d, sho ing a rud sorting 

and at ·ti no b- ding hstso v r . Th thickn s var1 s from a 

v ry f f t on som of th hilltop to bout two bundr d f t 



122. 

alon c st c Cr ' • 

r pr nt t 1 t thr p o of 

t 11· r o t 1 g of h tr r in th 

l·V t 0 f ss , wh1eh y r ey no b th 

thing. Th olde t h ch ·t nd an v t1o o 

roun wo thous d bov l v l, r tho foun 

ntlins th ridg· f t a Ch rl1 o nyon. but r 
1ch i onl~ courr nc m p 'bl 1z 1 on th 1d . 

b t n i.;ry nd Ha l c nyon • .r 1a toll :a. 11 '1 ly ov 

h 1 - l lon te hundr an 1 1'b 

m th r of th o nyon It 1 m. u y 

or aub ,ng 1 bOU eh1 t, gn qu-r z t n v n 

q .rtz; th th ir t r .. omlna.t ng. n m tr1x o r sand 

n e y. m ntin mater 0 n he olay nt . 

J h u t OUTI 1 o ib- t d t ri1n t d1p end rik 

u to 1 c o!" f 1n1t bedding, om di t no- t c n b 

s....,an t t th gr v .. ls r P .. roxim t ly horiz nt l: 

cond terr nd rox1m t l f1v- h r 

r lo n t n th 1r lo ln 

c t 1c d ~l zab t 'C .nyon , h re t h b en o ible 

t m p four 1so·l .t d ar q n of t-h: s 1 xpo d 1n t 

r d "'hr th -~ d :) . Ro t f rst b g1n to cl b . Ot r 

1: OS r r l he :ro t· n th 1d Rout n c 1c "' 
o. k: .lon the or t 1 tt r, .n bo t ... mil 

u tr r m th mouth r Eliz b th L ·k c nyon. ih t r l 
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1 up o un onsol1 ~t t u - g 0 0 nd 1th 

. con 1 y 0 ooar r .. l k noonsol1 .t ed. 

Th cl t er ub ngul r to round d 1n 0 h a n g v 1, 

nd in t.,h 1 tt con~1 t pr nc1p .lly of gr n t 0 lorlt • 

.nr t n rtz1 • ·gul r p tehe of ··n Y cl y 

pr n ... th portion of th d po t ls ·o.ro · , 
f n SA ston • f!•h · latter 1s r l rly b du , 1n 

contr t to the lo er memb rs which 'r .. qu ntly s w oro ~ s -

bedd1n .• r oth r occurr noe r ome h t oo .rs 
" 

th a 

not. c bl 1ncr in ize or al ats th f . the:r upst m 

t d s t 1 d . 11: . on h 

c ttr1b t m n long h 

r .1 nyon to h. h 1t t y t 

I ... 1 t 11 r t lt1 t r lo-

0 t n n ob rv t l t 

t r or 1 hor z nt l 

h oung. st t rr c nt 1 y 1n 

C . t; io Can on, ly1ng 1m:n · .1 t ly belo 1 the s on t r.r an 

v ry 11 c 1on dj c nt to th~ b 1 t 4 t 

cro s t u bo ite con l nc th ~liz b th L k 

c nyon. ( This s c 0 p rt1 lly a rt sand 

nd ·r v y r.:;n1 c n nat · nd ho 1ng r th er o~ 

1ng. 0 m nt gm t r al 1 r e nt, wi .h b cone u no· 

t h g .v 0 a v ry r p1 ly . Th b l":i 1 or-

z nt 1. Anoth r all -t rra m1l ·nd on f rt r up 

c et 1c C ny n 1 prob.bly th cor 1 t of th1 • 



PLATE XVII I . 

Pl.ei tooen ~errao , r .... v ls o · lyi de o sar d t -O-

an . .):tile ·wi h an· a~ e nfo t Juno ti on of Oastaic 

and Elizabeth Lak · Canyons. 



rouo oth r occurr nc · a oft r~ ce mt r1 l er 

observed, but r too sm 11 to sbo nth "'P used ., On of 

th 9 

6 No 

s in b n h of c st c Cr k no ct1 n 1 To!neh1p 

a cond .o mil 

north of Agu Blanca Cr k . Still sm 11 r p .tc cc r some-

~h t Q r downst m 1n Piru c n on ... nd o lon · nton 

c nyo • Th s v ry n cont nt 1th the loo lity u 11 

h · ,,he common ch racteri tio of poor b dd1ng le.elf of 

con oli on. 

No foss11· v b n round in h t r c v l 

124. ' 

!!tld 0 d 1 1~ can b 1gn d th • 'th . th y r . young r 

th e 1a nd1 at d by th e lithific · 1o and by th 

gr t rd r e of d form .t1on xh b1t d y th att r and also 

y th f .... ct 1.1hnt 1mmcd1t:ttely outh of th qu dran ,1 nnd t 

of ste. c r , ~ ugu 1 ov·rl in by th gravelo. Th 

old t .... r:r c \ eh ? a spp rently ~id apr t.H , t l · ...... st 1n v , 
h s uth st rn part or th q . rang , 1 posaiblv th 

qu.iv T1mb r c nyon f of Grant d 
l 

th g - s.l 

oh OU m k it th possible equiv l nt. of the mPrln Pa.loo 

form<; tio • , J. s oul pl oe it fa rly high 1n th 

Pl 1stoc n , c us ng th t.m or ormat1on of th other t rr .o 

to com t111 le.t r o In th bs nc of v d no to h ontr ry 

t s ms los c l then to d 1gnat all th t rra. mater·ia,l 

upp r o 1 t- l to · rl • 

Op. 8. ""'7 .... 8 . ) • ... . 



T ..., ol r t rr o prob bly bu· lt 1 ng t 

north 1n o the bro d Pl 1 toe n v l 0 th 

Sant Clar R. 1 r . , ... rom th g n r 1 ccord nc 1n l vel of 

th or on hie ar ro nd th gr v l I) the sur 0 upon 

whic th r d post mu t h v comp - r tiv ly f t 

,ll gul .r , ltho hills of P 0 •>Oh t r y ng 

d trit l te 1r11 1n 11nt Ca n 1 Ct Fo lo 1 g l 

d gr t 0 'i;, 0{ th l c of t1on n th oounur v .e 

c 1V 0 .d nt y t o halt t r 

r or rr c 
' 

al h ug th e m gh b 

n ed e th tch1n ,J 0 tO t 

trevm ca.u n h ta. 11 hm n 0 t mpo~ ry 

d ff r nt stag · a_, 

Alluv1 m c v r loors o 1 t 

t th r t 

T s 

n 

n n 

xtends .r up m ny of 

t » ri th r c '°' re d 

b 

b 

rr rs do n-

1 v .t t, 0 

l .rg r va leys 

cL .yon o 

U · · V ry1ng 

w1 d 1 1n m o tio fro p. c to plac p ndi g po th 

netur o. the r ck ad c n to th tr .m c . nn le . T · la.rg r 

ow lit 1 ro ndi.ng a 

125. 

bloc 

v 

noth~ n . o 

r1 t Th t 

m th.ng und r on hundr 

r nge 

fe t 

· rom p ot 1os.l ly 

11 drill d 

n th b d of Ca t c Cr k ppro 1m -t ly m l north or th 

quadran 1 ' s south bound l'"'Y loge; ·d eighty f t of -l uv1al f1ll 

ln som of the canyon th1 ma.ter1al 1 · b 1ng aliehtly iseect · d . 

It 1 no h r 1th n th .r a known t be 1 turb d by r c nt faulting. 



A f. fl 1 · olat d outcrop of 1sn ous xtru ive matt r 

occur along th ridg b t· n s ~ Franol q i'to ·nd Charli 

CanJons. This 1 .ppar ntly an ~o1dic lsv nd it no forms 

a capp1 on t o o~ t h b1 r p a or th ·l oc-

curring l0\'7 r down on th Zan Frano1 qu1to s d J t pstroam 

from th poi r h u • 
The rock 1 d h bro n 1n color aph n t1c end 

s m h-.. t po hyr t c 1 . of qu rt · . 

b en br CC)i, t d and c m nt by 1n~ ltr .t on or o~ l · It h 

in lie - .. Alt r ther abu ant ron ner l h 

1n nart c d th col ra* ion by th d v lo m nt of ron ox d s 

ond h s o e u 

rm1nat on und 

h other miner l a to mak .cour t 

h m cros v ry d1ff1culto o v r, 

pr1no1 lly on the ba 1s of th qu rtz · h oryst th~· wr1 · r 

h l ed it a rhyol1t orphry . 

Th 1 va eta upon and possibly 1s int d a int 

rock s of p · ag • b 1n c t off by the n n '·ranc1squ1to ault 

t h contact ;j_ h . int c nyon b ds rrh r n ipal po t-

011 oo ne p od of 1 n us activity n southern Cali orn1 . was 

1n middle ~·· 100 n t me. and ro t e.t aeon thee rocks hav 

be n t ntat1v y asign d o the • 

126. 



27 • 

• 

~ 

t rr rt of t e T Jon d n 1 . 1 

v n r n c ly r rt 

c 1 m • I 1 to lv 11 t prob• 

1 io al f 1 ld or t th es end 

n t 0 d f .c a t f o t n oh cone u on 

1 fr m h m. 

h 1 d1v1d n .Jor ruot 1 

block • ~l hich tr 1n nor u t r ct1on, 

ro ghly I' th s·n 8 tr n 0 h l truot r 

n t s 0 · outh rn Cal orn 0 Th n t urpr ng 

c rt n f tl r ct that b t may t m th or 

1 0 c 1 f'or , t c .n A r 

u ut mil t th no t.h of th r • 
h 1" t of th bloc s 1 t 1e R ock ' unt n 

b 0 ' h c occ p1 s the north a t rn ort . n of th r nd 

1s rJA e or e mo t prom n nt to po gr h c f tur ~ It 1 

m. p .r -ncip ly of orysta ine rocks ltho h h a 

cov r t 1- n rth nd. 1_ ate from 

th ja nt block to th out b th Cl ult . 

Th cond. b 0 1 hr d th c s ic lock 

Th1 $ co rinc · llv with ry rock ·n 0 ibly 

houl b co s1d d. to t . r ine.t# t p lone 

to t st . in v1· of h e th t th · d1m nt 

r 1n t r ting upon th ch 1st lt ems mor log_c 1 



to con d r h - att r a p rt o th c~ st 11 n b m nt of 

th 00 • 

ho e ro ~ 

n o .r 

h 

rr'h r m 

l" p 

rly boundary i th Palo 

ea 1 cl d . 

Ca.I yon r ult . 

ru ".lock. 

lly c t 11 no and pa ~ally 1 nt .ry 

t i not no m ho t th b ock xt nd , 

nor wh t y b co 1t9 trnb ndry e e 

1 rg y co 

p 0 ly 

1nor eul 

r 1 

·n 

t r nt1 

th A u Blanc 

1t1on o th 

o tt n 11 th 

ult n 1on 

ock into 

thin its l 

ther r num rou 

.ll r • 

o a ro nn1ng p r 11 l to th jor 

12 

and th r m ny oth m l r fo da, so o hich 

ly tr o ble to loc-1 t uatur l condition . P. r th r 

prom1n n old t r th n r l tr nd of th l r r tructur 1 

unit h b .n t light by th al map~ ln • 

10 

c 
· t r fault n o .. 1 d n c nn c-

t ·C~nyon th nam n t ~11z b tt · 

t ~ e. . crib d by ·1ck 11 l nd H ·ll . 

ou h st rn .art of th 
Frano1· quito nd Boqu t 
Inst 1tu of m chnol.oe;y , 1928. 

o a r port o 
~~· t r nd Po r 



It nt rs th T jon uadr- ngl at th h·ad or R 'by canyon 

bout ix m a north or th qu r ogl boundary nd con· 

tinu s diagonally across the ar a to the northei:n rg1n, 

·h1oh 1 1 t rs ct d a mile east of the Ridge Hout ,, Wber 

1 cross e th h gh~ay farth r north 1t ie mar d by a lo 

otch a c m· l n 1cl n l fold 

t 1e ll n n pl o , th most Th 

ac · s 'bl of 1oh i in E 1zab th L k de.nyon where cut 

in bu1 1 g tl n fford n x llent opportun1-

t , f r udy If p t v1x 0th r good xpoeu.r ar n F h 

Canyon . nd a.lo Gast ... o C k ~ A r · h r id cru he zon 

1 ts long th t t. pa:.rt-1c rly 1n 'the o at 111ne rootrs . 

fhie 1 up o a quar\. r or half rn1l • d 1n o . e plao s, ~ ith 

th granite nd sn i a h t ~ed. nd lick nsided throughout . 

A spring of r1 r r n Fi h Canyon and Ra ium Hot Spring 

. r:i:h • 0 ogr. ph.y sho. s '"., ry cle rly t oontrol 

r"ted b. the c1~ . sh d ion in the s r1 a ot o nyon all 1n 

l n d n t n-tched d1v1d s b tw en e nyons~ Ruby; Warm 

Spring nd ~ish c nyons 11 ow~ th ir enera.l lisnment to 

be p of the Clear at r fa.ult or it br nch• as do . 

al o th v · t rly fork of Se.lt e r e k fl Th p oulis.r south• 

a swing made by the fault tre.O$ in Ell:tr beth Canyon 1s at• 

tr.but d to a marked arp1ng of the blocks in d1reat1on al• 

most t righ angles o the general tr nd fter th faulting 

had. talten pla.ee Lat.er di ff rential movement ot\ the blo·oka 

129. 



PLA IY' • 

Slid in a she ong Olea. • 



1 shown by mor r o ·nt faulting, h1oh h e to som xt nt 

out off th1s lo e of orystallin rooks nd again produc d 

an a.lmo t str 1ght fa.ult tr ce r ent str am ch n~ 1 , of 

cour r et rmin d by this lat r f ult1ng. 

study of the fault plan as xposed in var1ou 

loc liti sh ws it to h v trik that ari e fro sixty 

to v nty- f1v egree w et or north~ Th tit form r 1s th 

1gur. w t or Cast 1o Creek and h latte to 

the ., t . Th d p 7(1 ras s 1.xty degre n a south., t rly 

1rect on ..., though locally 1t m .. y b mu oh i:Yi r and m Y 

sho - en a nort'*h .ast rly d1Po 

Dls l~cem nt along the f ult ha b n of tw . very 

d1f fe~nt na~ure Vctrt1eal ·displacement w .th the 11ort.heast-

rly or Hed :-·ock Mountain lock r 1 tively uplift d . a 1nd1· 

o ted by th pr e nt xposure of th Martinez basa.l con~lom-

rat ~nd underly 1ng gn iee nortrh t of tne fault ., s.dJ o nt 

to b: de _ cons1d rably high r trat igraphlcal y (I frne 1n1mum 

ver't 1.c ·. l mov · m nt h r · 1s calcul t d to be olos to o :r 

thou nd te t . mbQt t,his fault1ng was of hins 'typ , w th 

great, st thro along th southeast rn portion and lea at along 

th northw t rn . ts suge; _ ' t, d by th. fa.ct that a t of Eliza ... 

b th Lak .canyon no s o,1ment-s are round on th upthro block, 

in t F1 h Ca. yon 

s ct ion. . bile farth r ,,, est higher bed·s of the a.:rt1nez ar 

found on the no th et · ~ly side of the fault . 

fl~r1zontal d1aplae tnent 1a shown by preaenc of the 

130 . 



0 y Q _ s 0 l . P ng 0 th J· rtin z on "h rth-

r 0 ~h 1 1 l be ng ab nt to th 0 th-

• n 0 rly n c v d. 11 0 

r ... 1n1ng p 0 h th north t n r .. 

for it i mpos bl 0 n th 1m m mov nt bu 

th n1m1m t .1 0 t 0 1 ov m n to t 

n "' ~ ' ~ o nt 1 nd to t 

on t c t 10 • l p or zon roov 
indica.fe f'haf -fhe harizonhd movemenf 

,,.nd t 1 nor n 0 r /\ tool l CL t t v rt1oa.l 

d ... pl c m th t n of t 

n d n th 0 d urb nc e Th1s v1 ... 

iy th . ·C lt 0 · h brok n by the 1 r 

n h "' a 0 n ,f ct d y h er-I. 

ti ot t ro d i 

... s tr. oc • h l t ho .... v rt 1 t 

b t lt or th n ty n • 
0 om l g t 

v ~t c . mov m in t1m is ho n .,h tur-

th .. out lon u :.;) . 
an th y h e co lO .nt t cut 1 f th 

l ob 111 in th b th r~ k c y n r ion. 

Cl r lt v 0 nto b(. ng or 

k f y V· 1ct. ov n t -- ,:1 :rt 

t rn '~nd .. g in follo 1ng O· 1t1 n o .f· th ~ 

sp • I:.) 

t ~h ch t h r zontal d1spl o m nt tool'" p ac I> ur-

t r ( 1spl 0 ly v rtica.1 in nntur. occu "'$r n 



t-Pl oce t1 • Th pre 1ou 1, m nt1 n d rp ng mu t 

occu b tw h ,s t o v nts nc 4 100 n de-

t 

~~ r. • ri g cf. _nyon b~ noh of th c 

~W-.--f1JW:!Qn .. f.ru!ll o 

r a r 

ing, hl th 

lt 1s no • 

Th P lom Canyon ault, n m d for 1ts xc ll nt 

posur 1n th t e non, ·xt n in a nor h at directi n 

from , po 1nt on th south rn bound ry f t quadran · l just 

w t of c~st ic Or k to approx m~t ly th northwe t corner 

of the r n m PP • tudy of ,h topogr y ugg ts hat 

1t continue on at rly d ct1on, nd 1 ha 

b en m p ed b t nd1nt - 0 h rly to on ct '/. h 

th s n Ga bri l ul n • 

In dd~.t on to h xpo ur m nt on d , th.., fault 

a 1 1b 1n upp r C nton c nyon Just b lo O k lat, 

p t ; ) 1Yl 1 C nyon n r th u atr m nd of the Big 

N rrow , nd on v r1 us of th r1 on botl ide of t 

o nyone nem d . lt 1 v ry prom1n nt wh n croeo · , ah.o 1 g 

crushed zon h vari ro f' t to e ver~a.1 hundr 

yards i n width, 1tn con 1d ·rabl goug and sl1clt s ding of 

surf o n c nton c nyon and th south und ry of th 

q dr ngl th , grey1 h b nd of crushed and 1 aoh d gneiss 

mak a he follo~ 1ng of th cont ·.ot v ry 1m c , but her 1t 

pas e altog.th r into s diment ry roc~s 1 b com a difficult 

--...-....------·----
l . Person 1 commun1cat1on. 
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Palo On on! lt. Upper canto· Canyon 
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t 1 c t 1 0 

lt c f t tl 0 .. 0 e 

ind o . of 1 t 1 h a g d r , nt n • v 

yon t. 1 Jftor y d t 

gr e~ to h n ·h ... p 

i r h .. ilJ ty 

r to t • b t ,t n do .. r to 

1 

t L.- au.t b en .uch 1 l 

in t r h th t on t Cl r f ul • ls 

1 v t 1 mer 1 t .. c. 

, t 1.n t 

c t g t n 

m ... nt. (S e I -
l? ( r no 0 n .... 

t 

mou·1t o: th 1 c c l q th 

th ckn 0 o roe. th n n. 

f co c t r 0 d 1 r 

con a port . T is ... 

pl c n out iv r~ t , ·'.>1?10 oof 

th t the t od 1 con acr th gr 0 

m · ss, t on the oth r n 1 v nt t .... t r ul . t{ s. 

n . r1 to nd· r · n"r .. de l tlm 
' 

h-- ~Ur · gvn 

b • 
em n s e t h v r1 1c · .. o b r 

u p r . 1 a n m t e n • . ro .. r 0 b1 al 

o nglotn of t :l lo 1t pp h h roe! 

to r 1 .v~ly i h t h t t1~ ' 
nd that ho lo 



l 

h c 1 ly r o nt a. lt . C rpo ... ov nt b t 1 en 

4 od lo and tim is by the h1...,h r ip 1n th 

or1n r, nd 1 11 vid. c sugg t 'O t b t n 

p co n"' s in b i; augu and l 1 too n • 
I 1 0 of you g t 1 just s or ult l1n 

t n 0 ·h ct1v1ty . A l dy m nt1on 

1 t rb nc 0 a UV 1m h .~ n b en ob -rved e 

h mo t int r s 1 g o 11 m1no1 ~ul a is t t 

h1oh h b n n m th s n F no quito f ult. P 1 

a. th st. Frt no s D m, 1t. 

l f r h~ r ilur f h 

con t1 n any o h .. pr 

t t t t ,n t n 

th r th 

to OU 11 ... ms • 

c d r in po d bov th b com the 

oot l rock a . Cont1nu ng down the o nyon 0 ,.., ho di -

t . 0 l , 0 ~ r Hou N • 2 the r ult s ing to th t 

arose r1dg 1nto Ch rlie c nyono Thenc it 1 trao abl 

nor hw r 1 t.o po nt ju s of :..11zab th 1.nk c nyon 

h at it in t1on •th th B· c nyon ~.ult 1 Pr· 

h t ult can b s n o xc l n dv nt , ·lmo·t 

t cont1nu u ly h form s1t o h d m to h r 

oroe s tl r1d into Ch rlie C nyon o Abo h. dam 1t 1t is 

1 S p rt1 l 1 · t in b1bl1ogr phy, but espec1 lly ? nsom 1 . L , 
G -ology of the St o Franc1 Dam- s t , Econ.~ Geol., vol e) 23~ pp. 
553- 563, 19280 

• 
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J notion f s n Franoi uit and Bee Oa on fa~ ts 

. just ea. t of T Jon QU dra.ngle • . Foreground 1 in quadrangle . 

( St}.arp y out lower limit of brush sho · water level in st. 

Ftanoi a res _ rvoir pr · Ol" to failure of dam. ) 



ob cur by luv uma nd b lo on th ridg wh r t l · v 

the c ny _n, th k bru h m rvat1on.., 1 pos 1bl It 

le 1 x 0 ed .g .n h t .l"lor r Uh<. rl ,.. n no " 

d .t th am t 
' 

th fault ati: k 

f _fty - f v st o Orth and di . t an ngle or 
f t '•f ur r·.,..,S to he nor hv; st. Th1 1a comp .r· t v ly 

l ngl .nd a geet t rust , althou~.h tl fact th t older 

roc1 e compr se the footw 11 fa or its b ing o ~ he typ 

u ally d si0 11 d s normal. Of the go og1 m 1ng • 

~m.n ons aft 1 the d m '~ f l r~ , th majority cons1d rd it 

to b 

b .. 11 

b d· 

• po 

b s ~ 

thr . t f lt , (; lthoue,h aom Ct.:.11 .. d 1 d on 

t b 0. d a 1on con t . 

At th loc · ny 

.pp. r, r p t 

· ntac b t v he 

hi ~ly rn ur~ nd t 

· ·t r m ving l t 

fr o r z ne ;~nd. h: con nc h . r . i , pp· 't'> m t y 

- oot of' t nm. tek b e '.;)oug o· up l r ly of 

er .i h d eo st ... rom th · bould r · in t ') und rly1ng b a -
cone.lo rat r the ) .. nt c~n on #Jnd 1 .o a licillt 

gra rpo&-h.t on of c..• p o~ yo ·ng·r b ti! a r t,, r Iii 

co olu v c .... of ov r hr ·tin ~ (' l t " lO I) 

The ly 
·' 

t on r ·. in n to cc pt ng e i 

of l' r-u , , S th e p ·pp· .rs to 1 into · ch1sts, 

.h1ch o ul ha ly b xpla1n d by oth r th n normal ra lting; 
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PLATE XXII . 

6 .·S i ( 

a San Fr n.cisqui o fault three qua.r er· of a. mile belo 

t · r st. Fr · ei nam. L ht color · d band ·· goug •. 



13 • 

th 1 • upl r in o th chi ts . nd d pr ·ion of th s p . 

th· nom 1 u .. n pr viou ly m nt1 n d o h ~pp r ... 

nc 0 t.h. OOS-l"S 

the or t1on n from t 

1 of th 8 

vid no o. 

1n th up ,r art of 

t con ort on n th 

h c:VY b .. of th S ·P , th ~ rit r co c u s t t 1n t 

1 t, th .. : sp 1s ov rturn d e.nd t1. tly o · -d. h FF X • 

no only th r,ve 1 in the nor or {... r o 

lao ~h d1pp1n~ of se·p beds nto the sch1ota 

Th r c~r be little doubt th n h .t the fault ~ an Oi rth u t . 

h ov rthru t n ture of h. fut ia m nt n d 

down the canyon. but ~her xpos in Charlie Cany n .t ha 

3sumed th car ctr of a norm l fault th p sn p n· 

c:.t n"'nl o bout s·xty- v d gr est t • or 

und r t nts. It n n s S Ch tiO 

of ov m n on Fr no q 1 o ult 

,.J 1 b ac in nn o on J1 h t 0 

f lt, 0 ic th orm · r 0 

form th .art n z- · p oon·nct 

E z b t . L .. Canyon. t ( S Plat 

y 

.1 t proba le in flu , nc n the for t1on o 

r 

I• r i1c sq lto nd 

it n me o m·~n..:.. ~rom 

e Canyon ·h1ch 

11 a hort, distano . st of he ~ Jon ,; dran 1 • ' l !.. break 

is v~ ibl at t' ba· o th rt n z 1 s ori1ing the northi:.:orn 

1m of sln or ;~ C!P • and a e:~ked b rush d zo~e thct 

t t m 1 two to hund . t w1d· elthou l ~ n r-11 

·much mo r n rro ' . is e. 1ly ollo b oaus~ of the ab-

nc of 11 v "t t1on xc pting ge, hile th unsh r 



Bee Oe. 'On ault e 



r c 

ridg 

th 

n the r 1 .... up or t. h vy chap rr 1 

her cros by th lt, .. nd 

u c a r oun • 

r.;h.., tr of th f v nty- v 

-ast o no t to no the t, 

ov r n s rt tr t h Th . at 1tud 

ppr ch t c 11 l hough b c 

um 1ng o th d m t r1al 1n th 

found a.nd no at 

0 

oto1y d p b no goo 

oul 

o 1 n i 

mad • of mov ment on · h faub .. 

h v b n r l· 1v y up rd on h ort id 

l 

... th 

ot 

on , 

to 

on th outh 1de. a g st1on or r c n 1 t ~ l pl .c -

nt ls f_ord d in n appar nt o·f to not or · th n o 

h n r 

ho 

prob 

t no 

'; n 1' ra 

on tt l 

a. 1na 

Th in 

n r Eli 

l n 

t th c yon cro s1n . t r ult 11n • h 

e P r n· n 1r o on, nd 

du · t th str am ,. v ne'~ rod d OJ:l shor"' 

ong the zon· b for r um ng the ir 1· r l 

Th . , ct t1m 0 . ct1v1ty th c nyon a 

c1aqu1 0 r ul -1 if icult 0 • The v nt 

t r , at t, l t 1ocen 0 st -i~a o n 

by t r c th t int c ny n b e ar ff ct • 
of t t 0 a nd th r 'br p· t r1 in t on 

h c nj-o ts ha. th ya.re los ly r .... 

an fore nd th· r·for 1 

137. 

nos ib to t r· n m-d t 1oc n or 0 t - M1oeene 
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well . ~~ rr oe mat Y..1al occurring alon .- th· r1dg b t · n 

Franc qu to D Ch rl1 C nyon h e n t b en di turb 

r n upper time limit upp r Pl 1s· by the f .~lt nd 

tooen L ., a.bl ~ p rte t1 t mo ment on th San Fr nc1s-

u1to rault had ca.us d th· coll ps of th St . Fr ne s D m r 

not borne out by geoloe;!c v1d -nc It uld h v b n 

u.rpr sing there h d n t n var•1an in surv ye Wh1oh 

th b~. is of h r · oort-' , nc th one mad prior to th 

d · s tr ·a 1 out doubt le .. s a,ccur t ly done than th t mad 

• 
t s th$ b 11 . of the rt r th t n· th ·r th B 

c .nyon ult nor the San Franolsquito fault p n trat s very 

far b low t 1e rf~o , th pr b b111ty being th t th y actu lly 

mJ t b n ath the s sp • T~ 1 tt r formation, deposit a 

comp ra~ v y hin film 1n th basin b t een ~art1n z o t~ 

on s1 chi t · .nd Mint Canyon on th oth r, has b n 

fold a nd comp1 ., a , but h a · ct d aa a. un~t " Thu th 

f·orc s th • br u t a. ou· t high t1lt ng of t s. ·J i tin z 

a.~ t l · ol ine; of th ~~ int c eyon . ap~ ar el o to h v folded 

th S ·p be s, but r th than old ng 1n o ~\n wit the oth r 

form£tt1ons~ th la.st mention etrata hav b ·1 squeez 

h~ mue more eom aten lliartin z nd schists e,nd fore · 

to rid up o th .... latt . r · nd its ov rly1ng Min C nyon b 

at tle aam tim b 1ng iorced down on s no~th ly m rg1n. 

It 1 di iault otheM~is to explain th chang.ng o · the San 

Fra.nc1squi o re.ult rrom an ov rthrust to a normal fa.ult , end 

p rt1oul rly the a.br ·pt G/td'tlS o both fault h r thy com 
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tog· th · a t of !!~l1Zab th kc C .nyono i o videnc whatsoever 

s b e n found .o 1 d1aat a.ny ext ns1on of thee t ults st 

of th eanyon nam • 

Th int formation .1 V1ol1n Canyon f ult h s be n traced 

xtend1ng n north,eet rly d1 otion from th outh boundary 

of th ua :r ngle t Piru Cr ek, b yond which 1t has not 'been 

foll f) It 1 cl arly xpo d in but f w pl c a~ th best 

loo l ti ror s .... rv t . -n b ing wh0re 1t ero s s th, lo r nd 

of V1o11n C. ny n nd 1n the vicinity of Oa Fl t . n oth . r 

pla.e .a its loc ti n he.s b en b9.S d 1 s ly upon topograph c 

av Th e s bet n the heavy cong omera or th 

~od lo n the eat .nd the incomp,tent ah 1-s nd sandaton s of 

th ne form t on on th ea t and h e. be n n med from 1ts 

o'bv1 us oonneot1on . with th& or11:'.;i1n of V1ol1n c nyon ., 

The attitude or the fa.ult plane is not grea·ly d if­

f r nt. from that of' the beds on bot;h eid. s, ob · rvations 

giving d1ps of from 1rty to e1xty d gre s in a north asterly 

d 1reet on. 1'h , conglomerate ahow s l1tt1 ffect of he 

mov m nt, but th w shal e hav b en d ag 1 to v r icality 

and ev n ov r urn d along th fa.ult . 'fh s beds hav0 apparently 

t lum up som3 of th movement by sl1ppa,ge .... long their badd .ing 

planes ... prev 1ou .. ly . ue;g ated~ 

The faul .. of th normal typ . th the sl 1gh ly 

older b al b a on the uptbrown eidev How ver- as in th 

oase f the Palomas Canyon t ult• this f ult appears to have 

be n formed by oompre s1on, probably having come into o 1 con-

temporaneouer y with th@ Ca.et io synclin discussed below~ Th 

amount of t ~irow as estimated from the thickn sa or beds missing 



on h im o the yno- n 1 

t e 

n the - 1g o hoo o 

k r fault ooou a on tl iru bloc P r -

o o h! h · 11taJ"" r ak 1 th mo t 

d p 

m t o th outh nd 

11 po d 1n ru .C-nyon nnd in 

in m ny o the mal r chann l 

t pl , v r ng f m aix ·y to ghty 

, a.n g n ~ o th rly d1r c on, lth . 1 

r 

0 the 

t 

·ro t 

c n ... 

f 

0 

r 

n 

ur 

;;:f 

0 

• 

n 

c 

!' t .. on 

0 h:v b 

c. 0$0 t 

1r o on not in n oc 1 ty o Th tr1 

o r ti gnrl nor · h t rly . 

·ov m nt pp r 1 ab n 'r 1 .t v ly u ·a on 

t 

fl 

yp 

r 

jac n to 

v y 

9 10 

· vi n1 

nd 

t s 1 

t 

r 

.11 d 

• This 

h g n c 

nt h 

k a tb 

n t ! art 11 z co 

ut t 

b n st 1 p d 

t of h ~ gh 

r1d n up on th 

r t 

ant 

h1 ly 

1ck ns1 

.... of go g· iH pr nt ~ he 0 

gr t contortion .h v r"'urn1ng 

of C n on c nyon .• ... h anc 

n n ti _nc dd Eo n 

.lo and T m lor 

Wi h ~ d ... po. it on .. l 0 t p ear 

n 0 aibly pr - m ddle 1oc n • 
1m oa 1 1 to at it at · p t . 

A nu b r o.P m . 1 r f ult he.a b n r o dad o 

h1ch one n i.ah Canyon is part1oularly 1nt r . ting. Th1E 



atrik · th1rt d of nort 1th light ch ng 111 

di ct1on - log it north rn t ns n, nd 1 . ctic lly 

v rtio l . It 1 11 mnr b~ n a 1@'.)l nt of opogr ph1o 

f tur · • t rt of th north fork o Fish c nyon h ving b n 

eterm d by it. pr nee \th11 notoh eho·.r wh r 1t tr .c 

th or1zont 1 mov _m nt ie .ndic t d by th 

off tt1ng o b s~l b a o · h Mart n z alo g 1ts tr1k 

rlthoug t~e amount of of 1 s not m -re th n t·~o or th 

undr yard a . The f ult :la obv1o s1~ o. t - Lart1n z and is 

r~ e no • t s not trae nble n~o the Mar-

lt of. th Cl n .t r f ul I off t south r y 

n found. o t o· minor or-

t nee n f' h C nyon ' · t f th n SC ib d ; 

PP r C· n'{ on, · nd c · t ll1ne rock of 

E 1z b th L _ nd c~nton c .n on • ~ ,ny of h S 1V b S 

1f 1c nt o. d nt-ry ocke r croa b n ro in 

reulte or 1 it d p c m n • 

w_e 
j r fold in he ar is th c. .10 syncline, 

(ne P a xi of h1ch roughly arallels th 

iO .1h 'I $ rl., rn rg1 th ts Casta.1o u t bloc{. The Martin 

dipping tOY rd.a h w st form th lone i 

m re g n y slo 1 g as r :J 1 0 th sym 0 ld, th 

z 

18 t y llrb turn n up abrt tly ga n t the e atall1n rock 

O ' ' the p lock. nly Mod lo e m nts appear ·1n th1s 

-. st rl 11mblt a h been prev1ou ly brought out.~ Th in r -

141. 

bedded ahales of the Mod lo sho . n xtr med gro r contortt>n, 



PLATE IV. 

Cast io syncline and Violin Canyon fa.u.l t . Viol1n 

Canyon just .oath of O.ak Fla.t.e 



1.2. 

! 1o a 'b he Ut.t. lo ' 0 \, 

l 1c ero OU h! t 0 t n t .. 0 

h f o u f t • 

d . .,.hr q z h m t~ 

o~ th port n lone; rn d ?ld 

thin a b co t ov rt • 
K ~ P n t 0 th, 

con 0 thi 1 1 t 
• 

1 a ro nd to h h b ine; m ller 

oc r b fl s Fr nc1 qu nd Ch c nyon. " 

t nu s c r t r of h~ l nt1-

cl t 0 osa m l or h g 

oun f 0 sm v :a. h t, 1c 

~·nc . . n . 0 t p 1. co t to th 

no rt h ant ol r b t t r c n c 
C n on $ 

I ill b not d 01 t nep ct n o ... t ... p 

( xx .) h d fle·ct on or ~ 11 

h nor nt o11n 1 n h r t 

th rl, h AU. n l th t l .... ~k d 

b a f th 1m n ry o t ct. 

. .,. b h I c ,(.., on 0 onl 0 us 0 

s 1 "' f m th a o s rv ct th t r r li 

l K 8.V nd oil r eourc 0 par of Lo 
Ang -· Coun 1 f O 11fornia, U. s.G . ! o Bul It 753 

l & 



l rg tran up a h s d v lop d ath ar th g.n r l 

s ruchtral lin r ct g no only th c B oct but 

11k wi e p rt of th ·" d Roe t l ount n block 4 rri s fea ur 

is o f s · c J. a n lt ud t . t . t no t 1 h s it - n p s~ l to 

mor t.h n hint of t 1n the 1eld• lthough th·re can b 

no question a to its x1 nc • Th w iter pro. a to c l 

the El ~~ th Lak Canyo upw r o 

The mo t prom1n nt fold 1n th,, P1ru Cr 1~ r> g1on 1 
.. 

th \gu B e.nca ver urn. (Pl t XXV ) '1 is ·rat b com s 

v1s1 1 ust a·t of v nt n c yon d xenda · .. s· for n 

unkno n ·1 t nc . C mpl t · v~r urning of the bers 1nvolv . 

1 ot o n all alori th s ct r , b t ·-:h :r a. so well xpos d 

1n ru any n at outh of Blu Po1nt & th b d v ry d s-

inetly r. · o rt rn to th $ t b h 

rul a far · ·· t a,s ob rv t1on h b n carr1 oy tl wr t r . 

Dom ngln , V qu-r s ~ , blor nd 0 .. d involv d 

in th rn. In . d1t on to ov r, n·n .... 

b n c rtain mount o ov ~thr .a au ting, \ith D m ng n 

a.nd s sp b s pu hed ov · r Va.qu ro an th la t·r in turn 

p rhapa thrust over ~.r mblo:r'). T. 6 ov r urn h a b .... n 

~h t mo com l x , t o l. iru Cr k by mel r fold whos 

x1 1 plan s trend a obliqu. angl s to th t of tI r\e;u Bl no fold ., 

· very lars numb r of minor folds occur hroughout 

th out.h rn part on th are • Tb s er p .rtic 1 .rly prom n nt 

in Mod lo and P1oo strat. b t n Piru er ck n Paloma c nyon, 

nd also w et or the former ~ An tt rapt ma e to map som ot 

th 
' 

lthough th y are con id r d ot minor import no in th 



PLA .;.;,, XXV. 

Axi 6t Agua Blanca overturn. Piru Oany no 



int rpr t t1on f tructural h tory s no they r . 1nt1mately 

rel t d to the larg r strue uree. Small , t1:::htly pp ·es d 

f e 1n th 9 p ot the s 1lranc1squ _ o Cr 1 r~ gio gir 

om lue to the d ormat1on t h1oh th formation n wh-1 

-h a be n u ct 

D 1P nd et ·ikes t ken on th . till v s1bl b dd lng 

lan a of t,h P lona Soh.1sts e,1ve vldenc of a g n ral a.nt1-

ol1n 1 structure, oompl cat by minor foldingo '1h flow 

prior to th . foldi g sn not a. a 

oon u nc of the forcea cate1ng the fold n, 1 n ·oat - b 

... e p r 1 . 11 am b t H~~e flo cl . v g an · d lanee 

~th r than bat en t ~ cl . · .v g e. th th 

fol ,~ . Jo nt1 g ia · l develope in t ® e t • 

On of t~ minor struct 'r t t ..... o mor 

th · n o..,, n, ry n er<-.. st n this tar · ie 

sl d s r $&pee. l y promi ent 1n th sch ta .long t l 

v 
f om so dis nc the c nyon 'i- all hire tte app ar0 noe of b ns 

t .. rr ced, ~xcepting that the flat, terraoe.-l.l{e ·).rea. show no 

,cco nc of lG ls whatao v r . Furthermore, . milar · feots 

144. 

re not in V1d.emoe on the northw ·st ,- id · o_ the oany rs~ although 

t.h ,~ r in z r ok s are qua.lly oapa.blG o 1., . t · ini.ng 

Will s ·f · rat po nted out tha.t th s probably ~ue 

, __ _.... __ ·-~------·-............ -·-· ---· 
uch ff ots. 

landslid ins1 

l 1111:1. B. , Re ort ·on t,he g · oloe;.v of thfi st ~ Francis Damsite, 
Los Ang lea County 1 Oaliforn1a, ·rrestern Constr'uction Ne ~s , Volo 
3, pp. 4:09- 413, 19284 



LA E V 

Recent landsl! d s .tn J?elona Sch! ete on ea. terly id. 

o! sa.n Fr nei u1 t ,o Canyon abo e former da.ms1 tee Hummo ·.q 

topogra,phy due to e .. noi.ent slideso 
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n n xamin t1on o rec nt 1 nd lid e that h v tak n pl c 

both b for n inc th 1thdr of h l k b r out hi 

d • h· o rat p d c nyon id 1th the plan s o~ lo 

cl v g f t ppro !mat ly p r 1 1 to it h r s d 

in l?nd~l for av y c n 1d ~a:>l od r ti·oo Mot o 

th l on r ntir ly ov r o n it br h J> ut t mo t 

t s ov sa f t .r· , lightl t l ac 

th hill, and 'bou oy st p, cur ing min fa t surf c •. 

The mos· prou in nt landslide in lat r e 

loca.t d ·e t o ~ Piru ere k and just north f th 

bound~ry o 1 t x~ vrr) Hr· a mass of '.od~lo 

im n·e is 

quadrangl 

d.nns-4-on an 

h of om thin ov r a. qu r m11 1n ~ r 1 slipp.... down 

so n r a 0 t d1 play typ1c 1 

n 

be,o.t o 

1mo · la 

11 an 

gr' SS 00 r 

OU d 

d to 

• 

a; PY s o r s hr ~po t le -

r cut ng o 1 

dips n a s , O"ing o mpl1cat 

ecsl CoU db th th .u o. th 

all r landslid a ar common th~o 

11 r1n 

old n· o "'l . • 1 tu 

SS Sit Sl d Oll • 

hout this pa.rt of tn a 



rge an 11 e in p· 

t 0 yono 

po of ca. -



tiv 

Struct 

road t) in r r , t truot 

f orc c lb d t nd to e o 

1n thi re ion for 

th t 1 

av b n tat1c , n 

vat p riod o· t m . 

1n th a of t 

lo cl q g in t o 1 t p rall th b 
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d t 11 ju t 

· v b n no-

1.10 of th 

dev l pm nt of 

ding . 1 rg ly , 

ho v r, t . for s h .ve b n ynam1c, n p"rtl lly, t l et , 

rt ton l 1n t1e1r pplioation . Thi 1 indicat.d by th 

t . ru t ult .. and t 

t 1 mov m nt o om of 

tr s • hil it i 

old , nd p · rtloul rly 

blo k n os r to 

y th· hor zo -

h -:>rin 

tr t . t t n on o ua s normal f ult ., 

it 1 .. t n c 

by t n,ion i 

yon f lt 

sarily tru t ~t 

nd th no 

ll norms.l ult 

d to 1 ~ .... rpr t t 

r c u d 

P lorn s C n-

lf f r ntly from th oth r Q 

It 1 dif f oult to tnt ~h~t tim th r re s 

f 1re b m tiv .Q Do bt s l r tr tim 

0 1 r· ion o the l t ~·ura ic 11d t a 

po ibl th,., th nt1 lin . . v l p chi ts t 

ro. t .. i t m • Th t th r l o mu t h v b n upl ft t 

th nd of t 

c 0 yd te 

ozo1 ha 

The ir t a tivity 

h n h abov ca 

y b e 

th ore 

ft ~ r th 

n icated. 

that o n b 

po 1·c1 n of 

mor 

the nrt1n z and rior to s p d po 1tion 1h n th d Rook 

~un ln b w u lirt d n 

s d m nt • That th up ft , 

possibly f t 1in~ typ wit" . 

p rtl llr d nu of : r· in z 

no gr t in mount and 

or lng displ c m nt to 

\ 



t e nort w1 t 1 u g t by th till r th r oonsid r bl 

thickn SS f b 1 rt n z l n b n ath t h 1 or1-

z n l mov m t on th Cl ar t r "' ult took p O· aft r J. 

3 sp t but pp r ntly b or· th .od 1 .. no d posit 

of th ""tt r o no ppear to 1 av b n i tu • t 1 

probab y tn, t uol! t of the P!ru bloc·~ w s oont moor n u 

th h 
. ' fro, th lr y poatulated do.d~t1ons of d . po 1-

tion of od lo oo g om rate djao nt to th lorn .. C n-

yon f u t o Doubtl s the h tsk r f.ul 1 o oocurre t 

thi t1 

bl c 
• h r~ d unconformity at th of ... h T m-

Cany n n 11 prob b ty l 0 th1 p~r o 

of di tro h ~ m b t n th Vaquero nd T m l r g . ~ 

147. 

Anoth r period of sion r ult d in th~ fold-

ing of h 1 d lo b d n t c ta c yno "n nd prob l 

n th Agu Bl ·nc OV rt urn ln ich 0 1 

·tr t ar 0 consid r bl xt nt involv d o It o nnot 

t a ed h:th r this o m b for or fter Pico tint , since th 

ov . rturn di· OU to the st . h t, l t 0 b d o not p-

pear to hav b n f feot • 
,h lat gr at p riod ~r oompr · 1on w lo 

m rked by ~ r ng tre • It is pp rent that st th.1 tim 

the Csstaic blook w unabl to yield by 1 pp1ng ng th 

bounding r ult ' ther horizont lly or v rtio lly, t had 

h th rto don , nd th dim nta folded into he Eliz b th 

L ke c, nyon up rp . Th 1al OM bnsin of sk S sp found it-

s lf b t 1 n th r l tiv ly ..,trong Martinez en t h u ~rie ng 
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c 1 t nd 1 f orc d nto t ght folds nd th1-tu t ov r th 

Tint c nyon nd 'i) lon Sehl te, dro plng r l~t .. to th .i. 

~ rtinoz long tl B c nyon re.ult. It i probably th t 

t e C nton C-nyon f o d , in olv n to om xt t v n t 

s u us '"'o th outh, H~r brought into b ing at thia .tim o 

~hi p r1od a~p r tly oame after 3 u 8 tim b t b t.' or 

de o tlon of th le.te Pl 1 ocen t rrs.oe gr v l 0 

Th only de nit ly cord d mov m nt !no th· 

l t om r es v p rlod ma to av b n alon;;;.i th Palom 

C n o ult) cau ing th tilt ng of th t rrace d po its o 

It prob 1 that t e \: rm 
, 
p ing br nch of th Cl 1~ iat r 

f u t 50 s form d in po t - Pl 1 too ne !mes, sine i is 

not r.r ot by t up rp o Bot of th • o'1em nt may hav 

be n du 0 t n ion or r laxe.tion rollo ing th great co pr s-

iV ct iv ty. 
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PHYS IOGRA HY'. 

Th r·ngl y b 

con d ~ d to b in th hi 

1 show by t~ nnr-ro ~ v- h p d va l ytJ n n p rt 

all do nyon, by th pr ·nc of f ., £1 t - pp d 

flu s , nd by t e d nd i 1c dr inag at rn '° 

ll d v lop d for s mi- rid r gion , in 

lnitl l t~ge 1 iell 
past-

p a@zd, whil t1 f ct t t 

t ll v ry activ ly o ncu·tin nd doin ittl 

corr.as lon, ,o t t matur ty is f&r n h ! tur • 

t g 1 h ro ion cycl r pr nt d m to b, a out nid-

dl youth . 

Piru Cr k n th 1 t!> n Q qu to and 

El iz b l ..L.t k . C nyon l'l out f ccord wit aphy ot 

th r gion a wl ol , 1no th y 0 s d n ring 

cour , I ntr .nc d ~ cwn b 1 ttl, dau · 

th t th ir cour Q r n rit d f ror:i. previous c cl or ro-

sion ring h Q}') tim th pro ably mean · rd on comp r iv y 

fl~t tlo pl n , (Plat X..XVI ) h «i hon cu rly by 

s n .iPr n 1 qui to ere k, hos c c.nn .... l s in p&r:t OUu in th 

hard chlst nd in part in th ft Mint lianyon a .. tori s ,9 

ind c tin h t n ith r _aa expo 'h n t1 loo th 

cl nn 1 Q d t rmined. trh flood plains m Y d v lop d 

during per od w ~ n som ob true ion had c ue d t mpor r 

bas -l v ~1ng but bee us Of th act th t l ~hre r t r 

id ly s nr t d str ams ow the e m f atur , it s ms more 



PLATE XXVIII . 

Remnant 1 and u fa,, e border.:J. ng a · tai c CJaey • 



logical to conclud th t the l nd formerly e n ar bas 1 el 

nd s inc be n uplifted. 'r is r.oul ms. 1 l t r 

ntec d nt tr /;tll8, th 1r oours 1 ving beco ie intr noh d 

upll t broughCJ about r juv n tion" In dltion, El z b th 

·k c n·v·o a h b n cut in oppo 1tlon to th r1 1ng or t 

fold w110 t di s ct • (Plat XXI.X) 

A f r nm nte or th ol r 1. urf d v lop 

bv 
Ii 

the t "'m nd th 1r tribut r1 ar t l xt nt . on 
f th 1 r ·.lat , t ot: o o .l!'r noi quito o nyon 

hia 1 .. t on t P lon .;..>0' 1 t .. Upon c ·n ng n r 

th sm l str am dr in n this r ' on ud nly from 

1 tinot y youthful . ply nci 0 nyoo, t o n op·n v 1-

ley of em l' grac 1ent runnin- th1 ... ough ra· er ently ro ling 

probably nnt da• ~ cm wl~t t 1gh t .. rr c coun ry . 

grav l , it 3 0 1 ~ t : t rly t lt ~lcn t. 1 t -

t r p ren y o not • A oth r r ,n nt i th re 

of lov r 11 f v! ·ibl on ~h it r ~, nd v ~· oth r o 

th n 1 hboring high ridg ho r th r f t tops r I i t d 

surf .o 

yon m 

t OU 

n ' 
l t r. 

_t1 1 

10 m on t rl b t n C nton Canyon nd D v!l C n-

y r L re· nt 

nd f t lol'T 

t hi. i ut 

t is sam 

r than t 

n soft 

ur.f c , lthou ... no 

ton 1 11tak r P nk 

lm t 

O l.( i.1. t nd t'-1 othol 0 

. d 

.. t 

ro~ion of comp rrt.v 1 r c nt d • 

l o t two 

On th oth. 

·very uo, · 
to d"ff r -

<i 

An xa le of n . x 1um d topograp y 1 found around 

th sout rly -nd south esterly m rgin~ f th · r~lon So 1 ts . 
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The inliers of · ·nt Canyon basal conglomerate in the schists 

very evidently represent filled oanyons that existed in a. 

probable middle · ooene land surface, while the outliers ot 

sahist surrounded by nt Canyon sediments can be nothing .. 

else than buried hills previously standing out on this same 

surface. The middle Miooene relief was muoh greater than 

that or the Pleistocene surface represented by Drinkwater Flat. 

Two instances of stream pil'aey have· been noted 

in the area. These are south of Oak Flat• and Canton Cr.eek 

is acting as the beheading stream in both oases. Oak Fla.t 

originally drained down Violin Canyon into Castaic creek, and 

the canyon immediately to the we t of the Flat drained similar­

ly through Paloma.a Canyon. Canton Canyon with shorter course 

and steeper g.rad.ient out rapidly northeasterly by headward 

ero ion nd beheaded first Palomas Canyon, and finally pen~~ 

trated the ridge ~est of Oak Flat and captured the headwaters 

of Violin Canyon as well. The new highway parallel to the 

Ridge Route enters Oak Flat through the wind gap. (Plate XXX). 

The largest of the subsequent streams is Cas­

taic creek. It is possible that it originally also flowed 

on the surface devel · ped by the three main streams, but if so 

it shows no evideno of it, and the probability is that it 

ha$ developed subsequ nt ·to the uplift. At present, mos·t of 

its course is thro gh the so· ft Modelo shales, whose strike 

it parallels for several miles. 



gap 0 0 ~ Fla • wa , 

u b t a ga.p~ 



Th fir t v nt ciph rabl 1n ths long h1 tory 

of th r.gion und .... r d1sauss1on \Vas the deposition of th 

ola.stic S"'d m nts hioh tod y .re represent d 1n. ha.ng d 

f'or~11 by th Pelone. Sc .1ets., t is presum d that this took 

pl .. e 1n pr - Cambrian 

g osynclin of th Pro 

possibly n Schuch rt' ~ s nor1c 
l rozolo, and suffic1 ntly c ose to t 

shor ror some r 0 1rly 002rs mat r1 1 t have been r cei ed., 

Littl ca.n b · ·in r d as to la.nd con41t1ona at he t1ma x-

o pt ng h t rom the tur nna t ie ness of h~ se 

t ere is susg sted a land or fa1rly high relief subJE:ct d to 

more or l ss rhythmic · li:n t1c cond1t1onso J1nce m tamor .... 

ph1sm app r ntly v1aa. brought about by st .tie load • dapo ·1t1 n 

must v corit1nu d for e. cons1 rabl par1 d o ;' time 1th 

trough unt 11 th lower sed · . nt 

h ,.d bean foroec c own into the namorph1o zone ~ .. ·. r h at 

and s ure 'brought about 1 ·era.logic and mol -cul r cheng e 

a .d th sch ts -r produo 

,rh. l? l oeo:lc era. , believed to b repr sented by 

th gneiss , quat" z1te e. ·d m rble ~ a it d position of a diffe1~­

ent n tur ~' t in tha,, during a ·p&.rt of the time th ee 1m nta 

la.id dow.. er not claetic, but ohem c .l preeipit teeo E1th·r 

th sea had b · oome v ry w ideapr ad or the land :ra o lo n 

rel.1ef thn lt contribut d 11ttl d tritue to the wa s t or 

-----· 1 . 
Sohucher $ C • Outlinvs of historical g ology ~ Joh,1 ~, 11 y 

and Sons - Inc oe New York; Pl 1. 19316 
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p rh p oth condition xlet d 'r'he. t pa rt o t h P 1 ozo 1c 

1s r pr a nt)d , 1 1t s ind d al ozoic, i 

to ·Ya 

s possibl 

t i probnbl thBt t h r e ~ isturb d by th 

pp 1 ch .n r·volu ion, h e t ·rn i orth rice 

to som t nt, ollo 3.n ·· hich d tion rig n eca 

ti • 1 not ap ar n from nt, r1 ta 1 

to 1th r h mriaa io or- u riods, b t m b 1 -

rr f orn th- fact th t 1ntrusi 1nt th d eke re 

co re gr in d n t ha.v coo t~ ck cov-

If 1on h d sto d h1gh nd b d d to 

o 1on d r· in th ·· rl1 r r1ods of th ozo h a ould 

h v b n imposs ble ~ 

Th Jur . s o p od a 

nc s hich irat brou t th 61 rr 

d y o o . ni di turb..­

v de and oast ~ .ng 

into be1 g nd concurr ntly 1" h h1oh n·rud d h at 

s1 · . r n b thol1th of gre,nod 1or1t e.nd soc1 • This 

t1m of d, man t d nth 

by th .tr granit c roe e nd the con c._u t m a.m rph sm 

of th supx:os p 1 0~010 m n • 
Th Cr t c ous repr s nt y s dim nt ry rocks 

11 s 0 th south of tl is ar 1 
f (;.~ d 'hi it 1 poes1 l 

th t s m11 r d poq t on tooK pl c h eul.;,s or which 

1 K , \, . ~ IJ • • , G ology e,nd oil r sourc r a po.rt of I..,o 
Ang l e an · V nt re c u t1 e, " ~aliforni , 
Pl o I, ~92'• · 

,, c. :- .. . . B fl' 753, 

153. 
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h v 1nc b· n ro a y , i t th ro n 1 

t r1t r 0 not xt·n h a r 

north . l oo n how ri tio rom l'!'t,.00. 

dom n n y l va, ith ut nic d m ..,a O..i. h 0 oc 

po d . 1.'h t th ck e 0 s 1m nt 1 

1 t t th lntr io of t f3 r a. 

11 l 0 t ly ov en e 

t .#. e ~ 1 n of fJ 

Cr t of d. posi 1 n n l:,}J 1 "' rval 

ll n i r 

n n n l 

·n 0 r • tl 

m· n t nd e u .,. 

r Cr n 1nez, it 't r or e. 

h 0 v n r a n r 1 

t1 r u c u .;J. m c t 1 v • 

n OU · 1 O.t. h reno-

r t h v 0 t 

art n f' 0 f on, 

Cr 0 1 • c t 0 OU h" ory . us .c n . ro-

0 t1' VO. C •· .a y., 

e t v h r t;r n n· ng 

ch t c in · a t 

... y YO. h~ul l n 1 n fro 

d t r v l ti n t th nd of' t it'.'. ozo 

-~._.......,.._ 

l 
I 15 c • I • 



re. . is g n r l adv no of th s , but 1t ppar ·nt -

ly d1d not xt nd to ny r t distanc north of th r g on 

me.pp d . A .11gl t turb no c u d retr follo n th 

i'1art1n ubs qu nt to h1oh th a1n dva.nc l .nd d -

posit d Do ng 1n b ds . It pp rs from th pr di tr1-

bution of th latt r in the ar th t th1 a l ·· s xt n· 

iv nv . ion than th rv ou on , pr no 

r s m le. r b n ons th rd r o h fJ n Jo qu n 

v .11 u t th t 1t sr ter he b d n t n r -

v n1n . r s on hev ng b en rod 

a ply lao to ! j n b~d 

Th m r o1ns 

""1 1bl n th 

outh. rt rt oft ua rang . , ltbo h th ~r typ lo l1ty 

1n th north rn nd. 

A n r 1 o rs nc of the 1 n too I plse t h 

na.. or poss bly in th latt r p r of th 
,..., o n ccomp .n1 ..., 

by th forrnaJ# ion of t1 Cl rfl' t r fa.ult, n ro ion und 

m1- r ... con it ons ollow d. Som . o f th dim n f rm 

uno. r th a ciraum tanc f .. 11 d t o r ch th • bu in te 

r 0 ~ t d n loo l ba n h r nt rupt1on of h 01 -

goe n cycle o~ ro ion po ibly b r th r s nk n o 

th 1 nd cau d t r burial and pre rva on. 

'T:'h e low r 1 1 o n co - ins n ro th outh r ~ 

or .muc of th 1 nd - la d m t . rial f pr c d n poc 

and posit · 1t w1thou gr t ch ng b c a ·· • p rh s or 

------·----------------~~~~---~--------------------------..,_..-
oots, H. '1 ., 

bord o th s n 
812 · D. PP• 248·250 

nd oil r ourc 
q n all y c~ 11ror 

nd Pl. 31, 1930 ~ 

long th . sou rn 
a, T. s .. a. s ull . 

d 
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th low ct1v w r of aves a.nd ourr nts in the small, 

b y - 1 k r und rgo1ng subm ·rgeno • r.tarksd · d1a ·trophic 

move~ nt drove back the enoroaohin "'. w t r•a · t th end of 

Vaqu roe t. m a.nd d formed nll previously deposit i adi­

m nts to a g~~ a r or l e s r g e, expos n ... them to ub-

s qu nt eros on. Hor zonta displa.aem t o the bova m nt1on 

fault prob.bl y took place a this t1m o 

The middle M oc ·n \Vat rs adv.anoad over thv ()rod 

dgee of th· ol r str ta, though n .t quit · ar a dur ng 

the pr· vioue m not cycle, and d po 1t1on cont11u thro gboui 

h balanc of oc ne t1m • It q it pro b th t a dis-

oonfor 1ty exi t · en Temblor nd fod lo e dime ts$ 0v n 

though t h a no ound . . rtainly th form r &!!a did. 

not xt na up 1 to long, gulf no mark d by .fl lo d . o 1te., 

pr(Jbabl that •ru.tt ba in s ro r sivel a king. 

cons qu no o this prosr sa1ve s1nk1n was the simultan oue 

bui ding or s ore deposits reprcs nted by th Mint c~ 3on 

rormat!Qn w it~ tl ir lat ~al gradation into arin s@dim nta 

and h ir f na.l overlapp1 6 by th. s m~ m ri 10 eeri · s · It was 

po s1b .. y a . do n ro ping of th 1a.s · aic bloc.· e.long vh :Paloma 

. Oanyon fa.u ')eginn1ng 1 ;I. m . l.or tim th t brought about th• 

submerg nee of th ock in the upp$r ioo n • 

156. 

I?ur h r d1- atroph.is.m, with er nc of 1~ land, fol • 

low d the .l. oc n ~pooh a.nd ft r r sion so el ts ~ sinking 

allow . th Pico s a to xt · nd for a. h.or' d1stanc into h 

ar 6 : i .. pr .d uplift ei~1n took pl c pr sag ing th .... :r -a • 

.. 



c ~n in ligoo n tim nter or 1 ge or 

t. l h nt o~ t por r b l d 

t s to 0 1 c in rr g 1 n i aur• 

.. hi oyo rooi n n ru r- Oph1c 

ov . m n t .. t ro ght tr th 

c st 1c nn . d . oc Aou·n 1n b o: d n t' loi r l 1 o-

c n t m • 

u P r l'l 1 oc n 1m 0 r b ld-

ng , ~n sa tl Cl r R r it r \.\ -

r gg c ~n s , nd in r - l 1n 

l ~1 r ., v r h broad o -P a 

ms r unt 1 nn t rru n o $0 0 r v_v 

th d do• n utt ng. Ch n. 11 \;on-

1on ·"Y ,V gh t r n d 1 

v1d nc of n c r pr a nt b. ... 

t r 1 t to u 1 to v r Ot; i r 

pro r re-el ve.t1o 0 t n· • nd du n · !. t 

~1 
9 

ch nn th a in n sr d d th 1r 
" 

'h ·- 0 nt pochD nt d b cond 0 x t-I 

in oda.y, s st 1 not ·1 
111 T l t nd t 

a mo ct v y 111 ~ o 

.,,.; p it c 1 oc l..t y ' n t m· 

p t, b h cycl 1 un nt.rrupt the e l 

r v .nd r epos t, d ln . th a h1ch alt .. gh 

r s nt m·~ny 11 to th at . might ct d one ore 

t o roach unon th b Si • occup1 d so m y ti ,;:;) for • If 



th eycl houl b int rrupt d th p~ nt v1um , ellt b 

r rv d j_ 1 .. ly to th t fo l u 1 no~ m·king up S Sp t 

t n d us d po~1t • c nt n u of th ·1 1 -

toe n· nd nt d po s ct1v that 

h t~o ffi t: b th .. 1r t 1 io It .. r th·r 

j iff 1cult 0 t d in th· light of r nt 8 • 



T er 1 littl of oonomio ocourrin "n 

th outhe l onrt of the T~jon Qu r n l o Gold f 1r~t 

di oov d _n C lifornia in 1841 in th vicinity of ! ~~ 11 ~ 

ho rt sout ~ 0. t . 

or in 'nth q ~rtz v in o t~ Pelon( Scni.:.,ts . Th, v 1ns 

ar . r th imilar o . o~ of ' .e o r 1'ode stri t of 

C liforn ~, c ns!~tlng prinoip. lly of 1 s f lled with 

qu tz cont 1n1ng Sfu 11 mount of urif rou pyr t • r 11. 

m r the v ins tt 1n t l~kne~s of mor t . n t 

t ey r lo in gr d·, and now . n t di triot h~v 

t y b~ n ccumulation of ol oer 

o-old v from t v 1n an thi ls being or~ d ~t th 

pr s nt tim . on 

a lLll a nyon • ?o fi ..... u r av il bl as to th tot l 

mount of gold . roduc d, but t oub l .. 1 · m .ll.i 

Pl cer · ol ·lso h be n min d p·ru Canyon 

b t 

in po it• of P 1 toe n · te~r c gr v la of m l xt nt , 

nd .: t ll 1 tl t t on tim approximat ly on· hun r d and. J.. 

f 1fty Chi ~ .... );" ~o klng in this loo lity. 11'}· - gold probably 

h d its ori .·in ln v in n th gn 8 ic rock cut by Piru Cre k 

a r mtl to t north, lthough uch v in , }'.'t no gr tly 

in evld,nc ..... tt Go. d r cov r rom pl c r poe t n s ntn 

F· lioi; e .f1Y ' 
t.; short d . t no sout 1 of tl qu dra .. J,g l e., pro-

b bly or1ginat ;d n simil r v in 9 A r&t er prom~~1ng looking 
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qu rtz " n th c nton Cnnyon g nH~ic roch '"'Y tl only .4. 

f orty- t 0 0 nt in ·Old p ·n ton, nd t . 
th' pinion of t .. 

·rit r t h\.4 t mo. Of h v in ar of suco lo 1 ra ·o of-

f' r lt l ch of rof 1t bl· a!n n 0 

S v·r 1 w1ld-c t o l . 11 v,, b .n dr 11 in the 

re ion , ut non h b n pro uct1v o · Tho 

c eta c fi· Vi r ,. ril e on minor fold on th n rt .·t rly 

liib f t1 ynol n an f il d to ak in-to co id r -

tio t m~jor tructur t ~ or th p om "" .nyon 

! ul I u h· ok or ny u nt t v or .;;iU t b ourc rook 

·r m which t m ght h v · b n d riv • Pr~ot c~ l .. .. ll 

5 l>:;j r dr1 l d in flod -lo .. dLa rit , th p t 

reac . ing t OU and f .t !) hOSv r 

f w_ng wit r w th 000 ion l bub bl 0 inf mm 1 

gs n m l dl"lo or oll o 

T ld 0 1 Comp ny drill d ; 11 n t :1 ~o-

lo b d ju t w t of Piru Cr k , in Sm·ll nyon ppo it 

t' mout -, of c n Li nyon . Thi ll r d d p of 

lightly ~or t'"J3 n tw . ty- ight undred f t, nd f i pr s -

ur of W t gPS obt in d , t'L t .. r· or not production 

t st · ~~ ,.;I m d i n nown, b·t t w 11 i c pp i t pr s· nt ~ 

Spring a 3bort di t nc u th br n h c nyon f1"om th l 

yi · ld both hydrog n ulphi g s · nd n !..nf l ni £\bl Th 

~tructur 1 ant cl n l , but is c moli(V' ted by the l n id 

to t h u"' "" . or Jh ·on 1t pos lbly i p rt, and it 1e dit'f i -
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