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About ;ooo teet of Terti8ry sediment~ 

vicinity of the old st. Francis Dar1i Reservo:i.rfll 

C,imyon, toe Angeles County, Cal:ifon.1ia., art1.H1 

e)rposed :b1 

San Franeis...~uito 

the~ri 

oco11t' is 1,,1,~ted i.n the e~iste:rnmost ·t.he Ventura Bai:1:b.11! 

At lea.st ;oo feet of \.Tell bedded :rred siltertoncrci, 

2700 feet ot piedmont depo@it~ 

o.1;m l;x,; assigned to theae deposits, but to tbe m:»i"'th they are un""' 

conf'o:mably undt11t>lain mar1 .. nitll ,1&t.11"~rt.a of' FncGr:-.e ags!"l,. in"ia• th:hik 

bedded to tno.6aive arkOSIOSo To the vest, aoutb and southwest 

1,iiedinortt depoaite are unconforniabl_y overlain by non~mrine 

I.k':l.ssive sa11dstones of the Upper Miocene Mlnt Oe.nyon f'o~1.tlon., Thr:i 

evidence p:revails that the sediments in the aree stud5.ec1 

ff.it"ess1vely younger to the south and to the westl:l !:u1 happens ev,~,ry-whe:re 

el,se in the ei:i.stt,rnmoat part of the Ventura Baeino Foasiliferoua 

of. the uppermost P1iocene Modelo formation unconfo1"ll'lably overlie Mlnt, 

CtUJYon bads· t.o t.he south ~nd to the 

Pre....Crotaceous rocks composed of gray, qu£-irtz-rnuscov:l:te t 

c:rop out in the :northeaeto:n:1most part or the a:i.~()a, Metaquartzitas and 

quGflt.!i ve:bu; are :m1nor part,ei of "th5.s torr,arie.. Thi~ group of :t"ocke ie 

kna1-m as Pelona Soh:ll:'!tao 

m- and poi;t-Mint Canyon diP""'slip reverse faulting aoe'ifil:;i 



form thi,:i dominant structurul fea.ture o.f' t.he a:roao A poS!:lsibUi.t.y of 

r:u:arrna.1 !'ault,;tirl/J; ox::h,·t:.s in the northw~stl:clI'n p3rt, the 1:u:"ea, bGtween 

Eocene ( ?)-M1.ooe,lii::i ( ?) :rooks e.nd the .Hint Canyo-.r, tormati.o:n, ani:'.l ts .f'ully 

The e,131Ji.r,1:2ntary forma.tione a.re f'olded&l &"ld the .!L"'t(:)lS follarr1 

11 northwest-eouth.'3ast direction in the northern p!U1:, of f,.he ar;:,a, 1a.nd 

a1N3 p1"'ohably related to a first stage d.ef'or.rc1.e:t:ion in pra.,,.r,iint, Oa:r(YOD. 

·t.:i.meaB to the south, tha fold axes tre:nd north.,,,eouth 9 and seam to 

related. t,o · a second stage of def orraat:lon that probably took plaee in 

pi~st-late M:looeue tim0,, 

'fn,9 area :ls in its late youth to early mature state of' 

topoeraphic dev~lopmant. T'na r:rt.re .. ?-.m along S,1;;,11 Franci!13quito Ca.:r..yon 

cute a.c:roea the at.1"uci~t'l.r.e o.t· ·the ~lone ichists iriibcriminately for 

least one mile 9 r~f'leoting 1n:001r1i~ar1ce drain~ge system 

estl.!l.bU.sl1ed t.mder rlif'ferent 0011.diM.one. CaVfJ~oue weiatherji.niR b lairgc,ly 

hard 11 illaiss~Lvel! conglome:rati0 srmdstone of cu::n1f inir~d to 

J;,~ig~ene( J...ir•1;1(;:c,~ioo(?) age, in the north central of e,roc,. 



INTR.ODUCTION 

Location am Ph711aal Feature,. 

TlJe area discussed in this report is located in the ee.ste:rnm151t 

part of' the Ventura Basin, :in Loe Angeles CoM.ty, Calif'omia, and covers 

al;>out 14 square miles,, The southernmost part of the area , miles 

airline distance north of' saugus t which in turn is 45 miles northwest 

of Los Angeles. The.entire area is crossed 'b1' a narrow, paved road, 

which extends &10111 much of San ~anc:lsqu:t.to Canyon and connects the 

town of' SaUgus with Hughes Lake, 29 miles to the nor-th. Excellent rock 

exposures are present on both walls of' the canyon, and can be reached 

easily tromthis road. 

A tractor road extends i,reetward from 'bbc eite of th-s Still 

Francie Reservoir, and gives access to the' western and northwestern 

parts of the area, :tn the viclnity ot Charlie Canyon. To the southeast, 

well maintained dirt and gravel roade serve the area north of' Dry- can;ron 

Reservoir. (See Index Map, Fig. ~ 

Both Charlie and ~ Caeyons can be traversed along gooo 

trails tor reasonable distances up stream from the southern end of' the 

areao In addi:t:lon, several firebreaks and traile, ma:l.ntained by the 

U,S, Forest Service, cut irregularly across hill7 country throt~hout the 

whole area, 

The lO'!izeat point in the area is 1n San Jli'anoisquito .Caeyonl!I 

vest ot the DI':,' C~on Resenou-, and ii l.317 .t"eet above sea level; 

it is situated in a wide .span of alluvium which separates hilla 300 to 

400 f'eet high. The highest point in the map area is on the west side 
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Plate I. Above: General view a.long Oan Francisquito Canyon 
illustrating winding pattern of the stream. 

Below: View looking north from the paved road of 
Sa,n Fra:ncisqui to Canyon 7 several miles south of the area~ 

~ 



of Charlie Oaeyon and is the summit of an isolated, cone-shapedi:, steep 

sided ridge; its crest 23% feet above sea level. Considerable 

altitude is rapidly gained beyond the northern limits of' the map area'I' 

ror exaraple III the geographic points known as Sierra Pelona look0tJ.t, Red 

Mountain, and Jupiter Mom1tain are 485011 4047, and 4496 f'aet above sea 

level, :respectively" 

Most. of ~• catVons and s.rro;ros are ruuTC'..t and steep sided~ 

specially in the north central put of the area 9 where the general. 

"81:ief' :la high. Hare the backwear:lng ot slopes is slow in comp!ll"ison 

to downward, vertical eutting,11 A badland topography is clearly- sham 

in the same parts extensive mechanical diairrtegration of coe.rs,e sand­

stone an<! bouldery conglomerates has left an irregular d:i.strib-..ltion ot 

more resistant bodies, which :ln general are most abundant on the top 

of the hills. 

Nort.h and northeast of Dry Canyon, the :relief is low; gently 

rolling country characterisee a topography developed on an old series 

of' rocks, known as Pelona schistat which eropout in this part of the area11 

Here the Pelona schists form a tongue projected from the southern flank 

of the Mona ant:1o11ne, a structural f'eature lay several miles to th/9 

northeast. 

Ver'I' narrow and winding pa.the along part of San Jrancisquito 

Oanyon are presents the road 1n the ean,on bottom makes man:, sharp 

turns in following the abrupt bends carved by San Franciaquito Creek. 

The main direction of drainage is northeast-aouthwe=t• 

During the wet season, usuall7 in .winter time, the main streams flow 



into the Santa Clara River; pril:!cipitat:ton ,;aries f".rom one year to anotherJ 

the msan annual value is approximately 15 inchea<ll The climate is semi.,. 

arid, and ie ~ry dry for almost four fifths of the year II It if.I· 

expected, therefore~ that rapid evaporation and percolation impede 

superficial rlov of streams during a reasonable amount of tin1e" Local 

cl0Udbursta 11 however, do occur occasionally, and :result in very high 

run""°f'f along those streame that drain the areas of pracipita·t.ion~ 

The most common type or vegetation is repr®sented by a thick 

growth of se"ra.l kinds o:f a m0dium i::i'i 11:Pil hul'!!h.. Ssv~rnl alopAs a.t'A 

practically covered with it, and make the field work slow and difficult$ 

In some parts, where protection from sun, precipitation and prevailing 

winds is achieved II an evergreen variety of' trac grow·s, adding to the 

st,rong billy landscape a contrast of. lite and color. 

Popula.tione 

'nle Canyon is sparsely populated; the inhabitants are owners 

at ooveral acres of lander and oonoent,rate on cruJ:t.ivating the terrso0e 

and floodplain area.a of the stream and its major tributaries., 

Power House No. 2, 10 mil.es north of' Saugus, holds several 

men working :f'or the maintenance and continuous supervision of the turbines 

and their related equipmentJ under 530 f'eet or head of water, coming 

down from a reservoir located on top of the adjacent eastern hUla, the 

energy delivere(l to Los Angeles County ie 4,1600 kilowatts. 

Oold-quartz veins in the Pelona eohists have been worked on 

a very small scale, and · there has bean some search for copper in 



brecoia-like material that occurs on a ridge between San Franoisquito 

and Charlie Canyons. Flagstone from certain layers of the Pelone 

schist has been quarried to a limited extent, 

Scope or this work. 

The puJ'poae of' the present study was to determine, in detail, 

the stratig~aphy and stru.oture ot the area in. the general vicinity 

Field and Office work"' 

4S deys were spent :1n the field, Point elevatio:na and magnetic 

north directions were plotted in a good, 1/12000 scale u,s,a,s, topogo 

:raphic map .with the aid of a Brunton Com:passJ short distances on the 

ground were measured by pacing .. 

The office work covered thJ"ee and a half weeks, '.Dratting, 

and the preparation of' illustrations as well as \,J:ri.ting and typswri ting 

of the manuacript took two and a halt weeks. Six dqs werv necessary 

:tor the examination o:t thin sections under the petrographic microscope; 

a ~apid review bf vertebrate fossils ot the Mint canyon formation was 

g:hen during this interval at Ca11to:rnia Institute of Technology"' 

The investigations which f'ollowed the taU.ure of the dam in 

1928 included several geological studies :tn eo:rmeetion with engineering 



problems in the. Old st. Francis Dam Sita J.,J .. 

J..J See, £or example, publications 'b;r F,Lt R1.:neiome on the "Cfflolog,y 
of the st. franci1 Dam Site", Economic Geology, Vol. 23 No. 5, ppll' 553-
.563, 1928, and Bailey Willis, on the "Report on the Geology or the st" 
JrJ.,,anois Dam Site, toa Angeles County, Calif'orrda", Western Construct.ion 
New1, Vol., 3 No., l2t PP~ 409-/413, 1928., 

Kew .,2_/ investigated the geology ot a large area to the eo11th, 

_z/ Kew, w.s.,w. "Geology and Oil Resources of a part of' Loe Angele& 
and Ventura Count1EH!lt Cal:lf'9rnia". u.s.,a.s. Bull., Noll 753, 192~,o -

emphasia:lng the fault relations between basement rooks and upper 

Mioaene formations. 

· An !:m.portant aolleictio:n of' vertebrate f'osalls, atti-ibuted to 

the Mint CaJl10ll torm.ation, was made under the, dir0ction of' ·the la.te 

paleo:ntolotist and etratig:rapher, Chester Stooke but these have not 

been olaaeil':ted thus tar, Maxson 

JJ Manon, John H, "A 1\,rtiary Y~ian Fauna. from the Mint Canyon 
formation of Southam Oalif'ornia u, Carnegie Inst. of Washington, Publ. 
No. 404111 PP• 77•112, 19;as • 
.JtJ Jahns, Richard H, "Stratigraphy ot the Southernmost part of 'flliil-1,UI•a 
Basin, Cal,,. with a description of a new tower Miocene :Mfmmmlian Fauna 
in the T:lck Canyon Formation', Carnegie Inst, or Washington, Pub. No., 
514, PP• l4S-194, 1938., 

oolleoted and studied some fossils t.rom nee:r-bjr area.so 

Clements JJ described the features of the area, mainly 

_:;_/ Clements, Thoma.so "structure of' Southeastern I'.!!EU"t ot f-ejon Quadrangle P 

California"" A11A11P.,011 Bull., Vol., 21 No, 2fl PP• 212•232t 19370 

---------·------·-----------------
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:b'l general structureiJ. Bnd stratigraphic tel"TtlS" Other authors~ including 

.Miller (1952), Hill (1939) and Hal.laway (191½0), have made contr:tbutiontsl 

thnt directly or incUrectly have some i~onnection with the work perform.ad 

the irrri ter. 

Aok.1ot,ledgments 11 

This work could not have been earr.ied to its completion 

without the invaluable halp of several persons. Drli Richard Ho Ja.hJ,lBi;i 

&om California L-istitute of Technology" gave advice on the g01nera.l 

nature o.f the problemt and too!: the H1•iter to nort,heastern localitios 9 

where evidences of special fl.ow and seditnentological processes occur in 

:rocks that prol,abl.,v are related in age to sediments thereafc':.er ei1coun­

terad by the writer in hie OW11 area., Fruitful talks with iv'.o::"11 William. 

R,~ Muehlberger, o:r Cal1tornia .Institute of Technolqgy1 wbstru::rt1atec'il 

some of the conclusions s·at forth :in this reporto 

0£ spacial aid to the wr:i:ter wa.e the ten·~tive classifica,tio:n, 

~de by Dr., QQorge EdwSJtd l'..$vic,, of the U:nitad Sts.tes Ooologicsl SU.rve::,p 

of some vertebrate fossils from the Mint Canyon forma.tion11 

'fbe field worli: was considerably stimulated by the ge11erosity,-

hospita.lity al'.ld courtesy of M'.rs.., and Louis Raggio who 111 f'o:r silt 

weeks during the summer of' 1952., were hosts to the author in their h0013 v 

on the San Francisquito Canyon Road, 8 m:Ues north of' Saugus11 'l:he. 

par-mission given by Mre He Brown, o.f' Rrook1 e ranch, 7 mile$ north of. the 

dam, .for going through tha gate o:t the earth road connecting St11 Fra:ucil!'i 

l)pl'n, vit.h Oha-t'lic Oa.n;ron, i& greatly appreciat.ed.11 
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the author in different '!f1ays during the t:ur;c spont in thfl fields11 

The laboratory and library facilities at California Insti•tut0 

of Technology were of' great a.ssiatance in the prepe.,ratio:n of the 

STRA TIGRAPiff 

?4etamorphio and elastic sedimentary aN distributed 

extensively in the .map areal!! About SOOO feet of eerliments 11 rangil1g 

1n age from Eocene to Recant, were deposited :tn an a.rea underla:i.n 

81'.'tinitio and metamorphic rocks@ 'ft.Mi~ a~dimenta are younger ·t.o tho 

west and to the south, indicating that tho area studied repr.eaants the 

margin of a large basi.n. 

Basement rooks, 

The northeastern.moat part of' the area stuiiied 1e 1.'¾)Jpr.eiss:ntA:!d 

by 3.,2 square miles of ootam.orphio .rocks named by Hershey Jl,../ Pelona 

J:./ Hershey, Oll'H. "Quaternary of' Southern Cal.itorniani. The Americ,r1,'l 
Geologist, Vol-, 29, 1902B,, Legend of ms.p P.lo I'll 

schists., It forms part of' a tongue projected to the southwest, f'ro:m the 

southern flank or the.Sierra Palona anticline, 

A thrust fault separates the Pslona schists from Eooene(?)­

YJ.Qeene( ?) red beds on the west., whereae a non~onformable depoa:l.tfonal 
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Plate II. Above: Contact relations between Pelona schists 
and overlying tt11n red beds and light yellow conglomerates 
of the Mint Canyon formation. 

Below: A good exposure of Pelona schists; view 
J.ooklng west. :from paved. road in San Francisquito Canyon .. 



ooda 1:1re split into t,bin 

to thick bedded imi ts, coo,posed bf a:n alternation o:f' gray, fine ·to merl:tum:1 

quarh, p:robahly of hydrothermal origin, oroas-cut th0 schists in 

petrographic 

Mtll!liCOVitea 40 pe:r cent gra::lns 
(p.!7!,rtly aericita) 

Chlorite 

Oonohoidal tractuN 
Wav,y ex,::.1n1.1c,n 
Inclueiont 
lrragu1a.r outlines 
Fractured 
Law positive relief' 
Un:tn::dal positive 

High hi~efringenc~ 
Parall6l extintion 
St:i. .. a:b:;, i:i:l:UidOlvS 

Twist 1ng or e:re:l na 
Biuial negative 

Parallel extintion 
Opaque 
Small 2V 

Op1Jq1le 
Euh.edral f ON!S 

Graen9 mioaoeotUll;i alteration 
biotite 



Lim.onit.~1 

Optiertl 

Massive 
Iollow-red color 

Opaque 
Produced by veat,hering 
of magnetite !I 

2 o Ma.tri:u 40 par cent rock., 

Composed of an almos.t colorless, elightly opaquei, a ssem= 
blage of minerals 11 am.one which reoeyatallized q.uarts is conapS,oumise 

Fir.ie g:ra,,nea 111 general!! Isolated grains of 001Ut1a7,;,., 

gruined quart~ are preaont, 
Schistosity has been accompar&.ed by segregation of, nn1a~1:~­

f'E,ldcpath1c and mioaceO\Uli minerals into alternating l.smellae., 
Mica plates co.mmonly inoloee or surround qua:rt1- graineo 

of the feldspar grains are twisted, 
Mtutcovi.te 1s ~o l!!rt.J:>ained ·t.hat d:lff'@ren~ :lnte1·L"e1·en0e 

(}olor1:1, :goed ... rose, blue a.nd green9 are shown in thin section, 
Soms griains show replacement or·reldepar by muscovite, 
r{ioa plates and c-axle of' quartz are oriented parallel 

to the main direction of bedd:tnge 

,~.ccept, that previously to mote.morphism the m5.nara1 composition was 

\rat,er/Bo 

High temperature metamorphic minerals are absent i:n th€! Palone 

soh1ata 9 and abundance ot low temperature hydrous minerals woh &,IS! 

mfons 11 suggests formation at lowest metamorphic ·temperatures., It is 

evident, there.fore, that mstemorp!d.sm occurred at, no great depth, 
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achieved b,y t,he weight of overlying sed:lments 11 aa strongly iraggeat,ed 

cy ·:·,:·..c2, slat~, ;1leavago developod parallel to bedding. Contempo'l:'a.r,-101111.1 

fa.idlitated the opening into which several quartril vei:ne were deposited,~ 

The thickness; or thl!:l metamorphic rocke hae been nmaaured 

outside the limits of' the areal' :J.n one of the lim'ba of Pelonl"l au·u­

clim,,, 8 0,300 feet were recorded., TI'l9 age of ~hese beds is probably 

pre-Creta.ceous9 taking into consideration that root&'110rphism a.nr] 

butholith intrusions ooc.,urred elaowhere in Ca.lifornia dt.wi.ng t,hE: 

Eocene rockso 

The northernmost part of the map il.U"'l9a inolua,~s rook~ 

of probable Eocene age, No fossil evidence was i"ound ~v the writo:r ~ 

but Clements .:L/ indfoa.tas trait farther north invertebratts :Cossils 0 

The Eocene st:ra.t:tgrephic sect;l.on is fl{iveral hundr1:id fee:rt 



In general, it consists of' light yellcn.r, ros<lium to coarae grc1.ned 11 thick 

bedded to massive biotite•bearing 0.1•kosse 11 interoodded with thln to 

madium,.,,thiok layers or conglomerate. Thin bed#iJ (about one foot in 

maximum thickness) of drab-brown shales are found more 

Several. patches of' coarme, yellow conglomerates o:r the Eocene 

eect:ton ere we:u exposed along tho road in san Franc:l.squ:l .. to Canyon, 

2.,2 miles north of st., Francis Da:rn11 In genera.1 11 t.hey are 15-20 feet 

thick$ and consist of' 75..;•90 ·per cent. o.f pebbles, cobbles an.d bm1liier11i 

very well rounded, the nature of which is larsQiy that of mon~<)nj, , 

diorites, qua.rt~ioritee and porphyry andeaitesi a .t'ew cobbles a.re ma,d~ 

up of quartzites and porhaps grey crysta.lliria limestoneq The subord:i.11ate 

matrix is quartz•feldspathicl' These conglomeratea are overlain by a 

thick series of ;ye 11~ 11 ma.ssi ve a.r koee s, a.nd, are f'aJil ted again1::it 

Eocene ('./' )-Miocene ( 1) red bed a., 

little ·cnimi;i:e 5,n lithologic ft;i,cies among 

Eocene rooks, bot,h laterally and ,rerti.caJ.ly, ·J::.heir predominant com­

poc,d:tiorl, great thiclmces nnd the areal e:.~tentp su.ggeat £'onnAt1on on 1:1, 

st1bsiding area of' deposition adjacent to rapidly rising gra.ni.tic ranges 

which perhaps lay to the north and no:i:>thweste 'Ine or:tgin of the volcanic 

constituents occurring in the conglomerates is unknown~ 

Eooena(?)-Miocene(?) rocks11r 

Continental deposits o.r Eooe:ue(?)-Hiocene(?) age are eJrten­

sivcly distributed in the area. ma.pped. They cove:r apnroxi:r.1ately 5 

square miles, are separated from older fo1"'lllations by faults to the 



- l? 

to south., A detailed discussion of the faults 

bo1~h laterally a11.d ve1 .. t:ically" 

of 

JLI She1:>p, R®Pe g1Geology of Ravena qtmd:ranglen e> Pan American Gaolog;teit 
Bull.,, Vol9 639 p" 314, 1935Q 

e;18 Eiiles .::.ast of Se.ugus, apparent,1y 9000 feet of early Tertio 
atee, and. 4000 feet of cu.riously :!.nte:rbedded ..,-,,,....,. . .,.., are expoet)tlo 
lie unconformably on a pre-Tertio be,acment, and tu"lconf'ormably under 
t.he M.:tnt Crmyon formation (upper M!ooc:nc) 11 "" e "'fhc f'a.nglomoro,t::::s of 
the Vazquez section a.rt, COiliposed of angular fragments of anorthosite, 
quartz-di.orite,. granite e.nd gneiss, commonly ,'i! foot or two on 
though. l1?trger :f:r1Zl.gi,'i'r1n.t,ia .a.re abtu'.'ldantff., 

St0".Jk 9 Chester., ns.r~a·,;n Fau.nas 11 il Pau. 
63 i, p.. .311~ I' 1935 .. 

Geolog:i.ot Bull.,, 

in H.t.hology with t.lm lowerinost Sii::i:st:ton of' the 



under dieouasion~ Quoted ;f.rom hia report ia 1,he foUowingi "lb 

nu Vertebrate faunas have been obtained in the Sespe format1,on l'.>t 
Southern California.:,.,, :north of Simi Valley, La.1111 Posaa hill, mnd South 
:Mountain,, At lel"+st tour 1t:rl.ages in the hi.srl.ory of N"orth Amerl(,an 
mainm8l life are known th~ stratigraphic record of the Sespe section, 
and these range in age from upper Eocene to lower M1.ocene 11 ill 

The writer is compelled to assign e,n Eocem1( ?)-Vdocene( ?) 

Eocene rocks on account of' the rou.nded i~lasts of arkoslc rock1;1S1 p:r•obably 

der;i.ved from the F,,ocene section t,ha,t are present in some conglomerat,ic 

beds or the section under study. It certainly antedates the overlying 

Mint Cruvon serieH1, which has been found to contain vertebrate fossil.a 

For purposes of tac:ll::Y.ta.t:tng the study, two main bodieg11 of' 

sediments are considarech 

in the lowest part of the stratigraphic s~ctiono 

b) The sandstones and coarse oonglomoratea that ove:rlis 

lower beds and in general are of different color, texture, bedding, and. 

compoaition. 

In the geological. uiap (Fig., .2) the bou11dary betwee11 thooo 

two main bodies was t:raced11 CareM. observation in the north disclosed 

that one is t.ransitionlltl into the other,r, In this part of the areati 

Hills of lcr.,,r o:r moderate ralfot are formed by the lower 

bedeo On the map the beds appear as irregular patches,, In front of 

Pffil'er House No. 2 their thickness is k70 .feet~ but i.t :'i.ncrease£1 



rapidly t,o the north and northwest, to 1000 test or mo:re"' 

f'eldapathie sandstones and arkoses, intercalated wH:,h poo:rly consolida:i,cd 

conglomerates, mud.atones, and silty shales\ll Thtl major cons·~ituents 

the conglomerates vary in size and compos1tion t'r'om place to 

Near sto Francis Dam the ratio of' sedimentary pebbles and cobbles ·!~o 

igneous claats is roughly 4 to le The fragments of igneous rocks co11siAt 

of unidentified dark volcanioa 0 and same coarse grained diorites, muQh 

el.teredc, Metamorphic rocks f'ragments 11 made up of schist at"'ld gneiss" 
\ 

are rare 11' A shining luster :ls peculiar in some of them, even a.fter 

The sedimentary major constituents of the conglomeratest at 

the same locality, consist of feldspath:to sandstone 11 fine to medium 

gratned. in general; gra.:tns of quartz feldspar ere poorly r<:i1~ncled 

the degree of sorting is poor to moderate0 llr1 th:tn sectionil 

observed that the matrix forms between 15 and 20 per cent of the total 

rock, and it :ts occasionally associated with M.ot~ite flakeeei, 

The source of' the red colorlng agent is unknOWl'lc Many sand 

.grains are merely coated with thin films of heniatiteo The associationf 

at least in part, of biotite and hematite leads to the belief that 

biotite contr~buted to the formation of hematite after deposition~ 

Hooever, most of the £acts previoualy established suggest that these oodB 

werG red-colored before deposition<l'I According to Kru:mbain -1Q,/ "~" 

-1Q,/ Krumbein, W ,C"" and Sloas, LoLl!i, 11Stratigraphy and Sedimentat:l,on'" 
P~ 371, 195le 



RPriJ::nary r-ed beds for:m :in the piedmo11t and upr-or r.3aches of a.lluvin). 
p1a.n~1e and are cluiraoterizect by cor1glomerate r, cos.rs~-: sanctaton(:; lit.nil riad 
sUty sbaleo The climate of the sout'Oa area is poetula,tcd as au.f'ffo:tcntly 
warm and humid to produce red ~oil on the intsrf'l:u't'\DS" Erosion of too 
rapidly rising source area provides :i:-ed ~lay from th~~ tioil iu1.d unlil.lterad 
feldspar from the :rapidly incising valleye111 The depositional ctmdit!lon.11! 
100.y include almost any climatic factors,, The oase:ntial feature ii~ 
pres~:n-a.t.ion or tlN;\; :1,~et1 col.or a~mompl;tf!hec; by' ra,p:to bur:le.l iJ:,,, an o:n:ydi.id.ng 
environmant"11 

ml'::1.1~!dLng this difference in color may be mapped only in aomlfl places., To 

t,he north!) where the.t cont.not is :no longer t:raoet~ble t H:,s lnd:loett:i.on on 

the me.p is appro::d:rtiate. Generally the fine olasties predominat~ tcr"rnrds 

ooclded congloPlli'lraterj can b:o traced for tLbout 1 /.2 Er1,,il0 :ln a di:rect:ton 

we :1it-east ( eee, Flg o :2 l:llnu pie t.w:e on Plat.e VI) 11 TlNa;y 1;1re ov,"'irl..:iin l)y 

which apparently wedge out w:tth:ln a short distane~ tawards th~ saet. They 

A ptEi(mliar th:tn lamlnation is preiMilnti annual sedimentation of oley and 

fine grained ea11d is i11dicated by an altarnat:i.on of fissile sh£lef?. anii;1 

sandstones.. The environment responsible for such kinds of texture anrl 

eupply .. 
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Badlands ax•a t"ormed it, at places. A 

t,ho 

intergrade one bedH 

of 

TAB.L:.: I., 

Gourrt.y. 

So<"lt:ton. of Jtocona('?)""'l'•liocene('?) measured along Charlie Oon:ronll 
apnro:dmatel;y- 3 r,,ilei-, werit ai:rHne di.stance St, 1.'r•anG:la Sect:lon 

:froir1 ou.tcI•ope ioo foat. immadit,toly south of' ·1·.'!f",::,n.-.1'1,,. road 
ci;1.nyon otrtorops 1.5 miles southwest., {Sec. 2, R 16 W; T 5 N) t H0d 
Mount,o, :tn Quadrangle. 

26 
f·'lt;tS;1ivc 1,r01::i,'t,l1.(U'l:l, ligh·t 1.•ed, up 
of' rr.rani tic ietmous rock grains" Interi'inf:t(-lt•s 
1-,rlt,h thin to medium bedded 1ayera of' conglomera.tl311,. ~ 

Conglomerate, we1.1-t.hers bnJ:f'-gray. Mtij or con""' 
stituento vary p!1bble she to several 

:mainly made u.p of' dior:H,es and gre,n,.r,:'li(n.~:i.-

(feet) 

250? 

tes. F'ornw :resistant on highecrt hill o.f' 
Hal1 or Ch11.r'1:i.e Ca.1-i.ycin~ ••• "~ ~ ~ •••••••• ~ 0 0 • ~ ••• ~ 560 



Unit 

Coarse conglomerate, about. 90 per cen't lni'\lp111 
nobbles of" coarse gr1.dne<lJJ ltght gray granot1io1":ltes; 
e.nd 10 p0r cle1Yi of' sandy matrix of came corapos1:tion., 
Yellowi, teld,!3pe:!:hic qllar'tzit,e cobbles beaomo subor.""' 
dinate 1:1t bo'tt(,1iH the:r a.re in goneral coarse 
g:ra ir1ad 4't ,¢1! • 1$ "' ell • " !If. It 4) ,a) 9 '!ti • t 11 0 Qi Cl O O t, • 1J C ~ 0 f O a '111 g, • 'IJ ' ,a, $ ~ " 0 0 0 ' 0 

Quartzosei tmnd.r:1tonef red, med:lwJJ: to thick bedded, 
coarse &,"l"'ained in general; t,hin pockets of con-
glomere.-tei in batween,.,. .. .,.,,.,. .. " ... ., ., ., ",. " ........ o • .,. ~ • .,., 

Conglome:ra't,ie pocket contcd.nin.g large cobbles, 
rila:inly of' oonrse g:roJ,ned granitic rock, u11d br<.nJl:l 
wea;i:.hering quartzi'!;ic sandstones. f!' ~., 1 ~ ~ ........... o,,. ~ .. . 

Sa,ndstcne, :red and g-re>1n, medium to thick 1:XJdded, 
medium -t;o cwarse gra:ined, compo:,;ed of' 70 per cen·b 
.feldspn:r and 20 per cent, qurztap with lO nor cont 
silt, 11ncl c1ey.. Gontiiinc,, isolat1:1d, poo::dy rcm,nded 
pebbles :1nd cobble!'! granitie r.ocks.,,i,oo•••~ ..... ~.,,• 

Sil'tt snndst.nnes and shales~ intarbedd.cd w:lth 
pookets of' conglomerate 1·2 feet thick, wh:lrih contain 

20 lif;h t. colored erfmi tfo arid e;ranodiox-i"ii.c ps bbles • 

17 

16 

Faw unconform:tt.ies oot.weon t!1one bodo,, ..... ~ .... " ••• • ... o .. 

Snnds·tone. rocl, coarse g:.:•i:.i.1:ned, qu!'l.r"i:.zosoJI int0:r""' 
bedded wH:,h red silty shales.• t • o t .... • o • • ~"' *,,,, "~ .. •., •., <> 

Sal'idstone, :rod, coarfl!'J! grained,t q11art,ziti.o, inter"" 
lensed with cobbly c< ,nglo,,1erate, t-thich l.'.'.iontalna 
50 per cent of f.-r'ag1m.,,,to of igneous rocks, light 
colared r.md ooa,rs1:1: f.{Z-ained, and 50 ~I' ce1tt. 
sandstone .fragmei1ts~ brown~ coarse grained, 
quartZOS3a~~~,-~~oc~-~~•ect~•a~ot••~oo~•~Ooq~~~~~o~~~ 

C:onglor•1~Yrato~ f.Hmdy.i, poorly 00:rted. Mt}tiium to 
w-all :rounded r•ebbl<:m ~nd. <H>hhloo \IP ·t;o 6 l:t:1-eihoa 
rm:rosDt1 1111,id~::i up of coo:r:w gr11ined gra.ri:lto and 
brown quart1.1oso sanctt1tone.,.,"., ~ ,u ~.m ... o,. ... ,. t ~ • ~ o ., "~ •• "" .. 

Thic:Lness 
( ~e~r~t) 

31 

16 



Un:tt 

it1iuut!,1:11.,,ui,1'l', brad'n to O ooa:rs11 
gra,tnooe pebbly 11 well st!·ati.fied; it grtlduat.ei:\1 
int~) sllty aha.le at, the top<l!O(l!ll<><l...,OC<l""""" .... eo11>1,> 

Pebbly conglomr,,rat.e t with few boulders up t,() 2 
1 .. eet lorig. About 60 par cr:m,t of total me.jor 
fragments a:ro composed of' brovm" lim.onitfo 11 
qu!:l:rtzose Ba,ndstone, raedimn to coarse gratned., .... 

Sanclatone 9 conglameratfoti redo Few boulders, 
poorly rcrtIDdedfi) up to 11115 f..t1Jet lt:.ng,rneJ::J.y r,,.ade 
up of 11.ght colored coa:rae ~ain~d greli:ttio 

li'eldspat,hic ii!ruii:l:stone, 1~ec1 generally l.ense 
shaped II not l."'l:llill.1..~n,a.1,H, tc, erosion" Fw pebbles 
iat bottomi, with ti oonaiderabllEl increase in 
t1.ud numl:ie1° a-t \.he t,op.. f'l•~.\ente D,f'·eut»1ll.!Kl1fft,(,~ in 

11 00;.1\rse g-ra:J.ned :i.gneour:1 rocks, w:i.tb ooaroo fine­
g:re,in,1d, b,,~01im quartzite~" In. this body of 
X'OClu:1, pebblal'! at\d cobblif!s i"orm about 35 pnr 

10 

9 

cent c;f total.c Sandstones are fine to eoro·se, 
and ara CI"t~ss bedded" I! <It G <It,"' t I/!! <I '11 e O I/!! C 01111//J <II<!> It It <I<> e O ti 11 <I 1!1 

Coarse cohgl01nerate Iii in tigh-t pockets; cobbles 
anct boulders of granitic an~i qua.rtz-diorlM.o 
composition, in ;1:tenera.l med:Umily l"'otmded., Brown~ 
fine to very fine grained q1u3,t•tdtic ai'l!m.!'!!B · 

cob\)les, well roundoo, form about l/3 of total 
mnjor oonst:S:tuants at the top,." u "Ill Iii•."*"•,,"" 11 • ~ 

Sa.ndy oone;loznera.te; sand. DEH~o111ee subordinettoi 
up section, pebblesr1it bottom, Considerable 
1Mt'ease fa size and amount of pebbles 
se,otionc eompooit:iciri of them ranges between 
00:9.:roe grained quartm"""l:b>:rites, dio:rit<;!)S and 
f,:'ani~'Hil 9 son1;'t'l of whicI1 have pi:nk phenocrysts iJof 

c;,r"t,hocliase feldspar 1 to 2 inches long. Fa";i.1 

pebbles of black, fine gTained igneou.e rook, 
p::irhaps noriteoocQOl!~C~Oo~•~~ooo~m~•~"OG000&0$~~q 

(fest) 

'78 

l'72 



red tu 1?<:li11~,:r,,:,r1,l~ qml'f''(~\llllRe~ ,m::i{iinm. 
to coe.ree t:ra:tned 51 fill!br-olu1cled grains, 
ora t.:Ic" Pic;'Jhbles 1;1,!''1:3 c ompomon of." y!:;lllo.1 t.o 
Ci.U:t?l.r·t.zitefl, rold!3Ptd,'dc snndstone 9 and 

fodl•t:l.duaJ. layers eong'.tom<.,n"'t:i,te~ up 
to 10 t"ei'lt 1ih:fok,. F:,w bl:,ick rod p<".lbbles, 
1,i-:uch rotinded~ p:t"'Obably -;ro~ cm.nic ~ o"' • o.,., o o.,.,., ~., = •• o ~"' .?86 

6 

4 

Ela.11d1r'i:.ono, me1rl:i..t,r;r11 t.o coe:i:·nc crE:.ined 0 ledeoo 
v·1~r•y:tng from 2-8 ·feet thick, light-brown red9 
Subordinate led.gos of 1:Hm(t.!.t,mera:t:lc Em.ndfri;ontJ :i.u 
b~tween .. · Igneous bot1ld.ers, weather pink arc up 
to l·foot across, and composed of quartz diorite, 
prn::,rJ,y rcHJllLied,. .l' ine gratned bro;,m, qw::.rt,BI '.,1-HJ 
in r:-et\G1rG1J .. poor1Jr rounded., Fm.; p{tbbles c,t pink"' 

u.p 

te1~()d voloa11io rooks. "'--·-··'""" 
limeshone pebble ,.,Jit.h easi,sropG,do 

.f.1,,,•·· " ... , ... , ,.,,~'""'"'"' .~ ) ,J.,1,,,.,1.l. ,!.v.i;-~, .., ... ,~,:.;•·_:,1."l.la, ,;i,io•t~~•o".~o .. ~~"""o 

l'.'ll'.'1f'.'.l'.l"R.t.Pli> 90 ri~n• c~ont, 
romided pcbl1leo 

are we.nod:to1":l:tos and 
rom1ded.,. Thi;1.! otni.er olast.s 

uhich 
cobbles. About 
anorthosite; 
ure oi;;mpose<l 

f;:i:>aln0d, :roll ow arkosos.," .. 6 •• "'" .. ~ o ..... !) 

J:reldsp.::rth:to sandstonesli vory coarse gr"~:l.i~t~d, 'l.i.hiok 
bedded to ma::wivEip 'br(,c1,m to dark brown, lroather 
p1nkIP ocoac:tonnl arkor:,:fo pel:iblr1s :trr~c:rl1o1yiared 
brown ahaJ.os, tM.n h1:1dded. t 4, e i, ~ 11 i, ~ f i, it••~. t • • 1 ♦ ~ t + ♦ ~ t ii: 

Ct,':inglomerate j n."Slanoora. t:to9 red pebbles i::.md: 
cobbles of :tgneotts rock~ fairly roundedi, 
uoara1tl g:tulned gran'itr:h~e1t t~•~••t,,~11••••+.r,·r••111co111,v,111 

' ii 

Sandst,ona; _biot,;i tic; .t'oldspath:l<?,, thick 
bc1dded to massive,- J:i:rcu,m- :tn f11f,sh St.tr:t"8.CC 111 

'.3 Weathers pink; crum.ply 11 .,_..,,,.., ..... " fine ooarae 
' g1."1;dned 11 with ·ihin in,te:rbads 0£' bro1.m 1.1b-ocel.ato 

shale ;,1h:'l.oh con-t.aiin noonl0!1 of.' s:11-t:,y· mud.,.,,.,. e,,.," ~ .. ., .. 

Brmm eonglrn;1,,)reta, mai1'.1ly sa:ndi:rt.one pebblea"' 
2 Occ.aaic:m,al quar"t:3 ohw.1ks and f'lne 1~ra1. ned red 

igneous roi:Jr;. fragments, many of which: are very 

78 

197 

altered 'I!) ., ., f!!l ~ " GI Cl' I! 0 'l!! II qi " •• 11 0 Q ~ ft! 0 ~ -I!!' II!! e • C O e- ,e ll) Ill' ,::,. ~ lit ,, ~ If! .. II!' e .• e !!I! 16 
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11tn·tac(:i l!l inti!lr oodrl 0.:1 lRYGTfl 
l inch to 1 .. 5 inches thick,' of ,brown shale~~"~ .. " 'ii 

Anorthosite. 

( ?) .. 

Annlor;ousl;v 17 



members sh°'1-1 a larger content of' igneous grair1s 

with, Mioceria beds, and in the west vall of San Francisquito 

to lim.onlte., 

a clast:tc body pr-av:fousl;v consol 1dat.P.rl .. 

The sed:unent,ologj}ll'al processes responsible for such kind 

of dopoaita are ,sugge~tiv?, of transportation under condltior),s of very 

iow water content within. ~ high proportion of solid a" Tho almost solid 

i:im~s would now down i,lo'.[X!! from high parts by gravity:; but it is 



tn 

AlJ. 

O•'" .,. t1.ov-etail 

to J8 o:ro:-.1 s lam:tne,:t.edo 

'fho r:3(,:cti ono of' D 

to the zou.th and 

:ts 



- 29"'" 

volc1:1.nic 

10 inches size,..) 

not, have any clues as to locate them more proeiscl:t in t.ho 

An unusual body of poorl,.v 



the oeh:tstic 

Its probably tectonic. Thin 

it 



t.o 

fa) 

(b) 

Volof.Anica 

Tota1 '.rhicknees 

500 

Mint, C nnyon f'm"'mat:lor,1 

, Hershey, 0111Hl!I "Some Tertiary f'orimtions o:r' Southern 
Gool.ogist!il Vol. 29, .No111 6, PP111 349-3721 J,9020 

east of' Saugus,. 

Ligh~ 

The land forms of' t.he map 11re1:1, on w!1ich tho 

found in the 

Ooi1.yon beds 

t.he relfof 



orn~ en ot,hm.~ a 

th~l t. 

in the· 

uith 

h:lgh., 

or 

cq,) 
'.,. 1, II) 



are mainly formed 

arc in about 5""10 ccmtj) aJ1d 

of a.ro irregularly distribut1Jdf This bed 1ater,nlly 

of 

on e, 

bo11J.dor.c M 

dtrectiont The 



1:1 not.:1 .. o.enble 

A dota:t:led strnt:lg:ru,phfo dascript.:ton at one locc.1:tty :Jt:J 

follows: 

,S0:~fli ltJ~J o.r 1.lppe,i· /ifloc.:t)tlG~ bot1f:l xati U~SUl"r,1d. Of.i ~J}~~·:::: e t:i:;:; l.t sld u Of. St:rn 1rx·a.11clE!"'1" 

quito C nnyon., S<➔ct:ton extends f'l•om outcrops i.rmriiltUatol;r east of.' 
co:lnc along th1:1 00.nyon, 2. 5 airli.ne d 

Um old s:lte of' S·t. li'l"'a.neis dam, t.o top hill outcrops 
a:'.>out 1/\t mile , 1/, 9 Red i•;cim1r,:9,ll1 Quadrangle~ 
C:ount,.;r, Gal:tforniuo HI!! 16 \·IT:m" 

9 

st,o:n12,~ n1;J,,~:r1ivz.~ .~.,,..,v.,,s.c,~ eoc:t>C'.,l 
grained,~ made up of quartz and sand grains in about 
0~111r.:.l p-ropox¾l··tion, ., , IJ ~ • 1.1" " 0 fl!,• " • ., ~ "<- ,.} ~ lj'I ,, 1 t (';~II) Q; ~1 11!1 • o o 

Cong101111-rratfo sandst.om1s d.lt,stones~ 
bedded., i·k~ll :rounded pebbles of :l.rtneous rock£1p 
light bro,-m :.tn · co l.01". o • ,. o ., ••• t •• ~ " " 4 • o , ., • 4 ., •• o o • • 

Sendntones, llght (;ra,y t,:,d li::;ht, brown, in 
geno1'."al coarse cra:l110d, thick bedded to me.frn:i.·1:r(:1, 

8 rnontly arkosfo.. Som:) co:1tflcime:r-a.tes, 

? 

HOll 1"'ounded igneoU:'l ""''"'·'"""""'• Isolated cobbles/;) 
poorly l"()tmdedp 0:,.0,Js•-•C>.Y 1F(111,,()US rocks ... ~."~.#~""' 'II" 

Sundstone9 ar!rou:i.cs, thick bedded; some ·t,h:tn 
leyer□ of pebblca and cobbl{:iSc- MudheJ.ls 
c1ayhoJJri preMnt.. Woathora t.o 
brow11. Color ye.110',J' brmmish., Feldspa:r 
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Plate III.. View from paved road, loolting to the west i::rall 
or san Francisquito canyon, 1llustrat1ng: Above: Scarp 
faces occurring on Eocene(?)-~uocene(?) rocks~ Below: 
Near southern end of map area, folding of Modelo formation .. 
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Plate IV. Above: View 1·rom paved road, north of St. Fre.nc1 s 
Dam, looking west to low :hills or Eocene (?) -Miocene (?) red 
beds. Below: View lookinE south, taken from Charlie Canyon. 
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Plate V, Above : View l ooking to t he southwest from Charlie 
Canyon illustrating cavernous weathering. 
3e low: View north, :f'rom Charli e Canyon . Cavernous wea thering 
on south l'a.ce of hig)lest, cllf! i n tl'1e artoa . 
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Pl ate VI. Above : View te.kan. fruw t.,·uck 
of St . Francis Dam and Elizabeth Lake, 
It illustrates conglomerates traced on 
as TE(?) -~(?)3. 

t.,·all ue t.we eu, al ~"' 
and looking northeast. 
the map and indicated 

Below: On Charlie Canyon, approximately one mile southwest fro :n 
same road illustrating detail ed close-packing or igneous fragments 
occur ring i n fe.nzlomera.taa of the Eocene(?) - Hiocene ('?). 
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Plate VII . View from paved road in San Fra.noiequito canyon, lo£ 
king west i nto Modelo hills, ta.ken at: 
Above: ll!:'al' south ena. o:f the area. 
Below: hi l ls a short distance north from Santa Clara River. 
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