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ABSTRACT

About 5000 fect of Tertiery sodimenis ls exposed in the gomeral
vieinity of tho old St. Franels Dam Resorvoir, in Sen Franeisquibo
Cenyon, Loz Angeles County, Californis. The arep where &h@@é podimonba
coour is located in the eagterumost part of the Venbura Pasin.

A% least 500 feel of well bodded red siltstones, shales,
sandgtones end conglomorates of conbinentel origln is overiein by
Z700 feet of piedmont deposibe made up of cﬂmPﬁ@VOngiﬂmﬂﬁﬁﬁﬂﬁ@ Fone
glomerates, and essogliated flver grained clastie rocks. No speoific
age oan be asesigned to these deposite, but Lo the north they are une
eonformably underiain by marine &twm%a of Encone age. These ave thick
vedded to masslive arkescs. To the west, soulh and m@u&hw&gt the
pledmont deposits are unconformably overlain by non-marine abnglammr&t@@
sl massive gandstones of the Uppor Miocene Mint @&nyﬁﬁ Tormetion, The
evidence prevails that the sediments in the arse studied becom pro-
gresaively younger to the agouth and to the west, as happens everywhers
eles in the sasternmost part of the Venture Basin. Fogsiliferous bads
of the uppermost Miccens Modelo formavion unconformably overlie the Miat
Cenyon Leds twv the south snd to the weel.

Fre-Crotaceous rocks composed of gray, quarts-muscovite, sshish
erop out In the northeasternmost part of the arves, M@ﬁ&qﬁarﬁaitﬁg ané
guartz velinsg ars minor parte of thie tervene. This group of rocks is
known &s Polona Schisbs,

Pre- and post-Mint Cenyon dip-wlip reverse faulting scems %o



L
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Torz the dominant structursl feaburs of the arss., 4 possibility of
normal faulting oxiste in the northwestern pard of the area; batvween
Tosene ( 7)-Mlocena (%) rocks snd the Mind Canyon formation, and is fully
congidered in the texbe |

The sedimentary formationg ere {olded, and the ames {ollew
& northwest-goutheast direction in the morthern pert of the arsa, and
are probebly related to & first stage of deformation in pre-Mint Canyon
timegy to the south, the fold axes trend north-gouth, aiwl seem to be
related to & gegond stage of deformation that probably took pluce in
post-late Micsene tiwe,

The aren is im ils late youlh to easrly mature state of
topographie dav&io@mn@. The sbtream aleng San Francisguibe Canyon
cuts across the stiucture of the Pelons echists irdiseriminstely for
&b least one miley mmﬂmmg ivheritance of & drainsge systen
esteblisbed m‘im’ Aifferent conditions. Cavernocus weathering ig lavgely
sonlined to many beds of herd, massive, conglemeratic sandstone of

Bocene ( T)=Mlocens{T) eges in the north cemiral pert of ihe eroa.
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- INTRODUCTTION -

Lovcation and Physlcel F@&%@rﬂ&»

The ér@a discussed in thie report ie loceted in the essternmoat
part of thé Ventura Besin, in Log Angslep County, California, end aovers
ahout 14 square miles, The southernmost pert of the ares is § milss
adrline distence north of Saugus, which in turﬁ is 45 miles northwest
of log Angeléa. The entire ares im crossed by s nerrow, peved road,
which extends along mich of San Franecisquito Canyon end connecis the
town of Seugus with Mighes Lékte, 29 miles to the norih, Bxcellent rock
exposures are present on both walls of the canyon, and can be reached
eagily from this road, ‘

A tractor road oxtends westward from the site of the Bb.
Francie Reservoir, end gives access to the western and northvestern
parts of the aree, in the vicinity of Cherlie Cenyon, To the southeasi,
well maintainad_dirﬁ‘and grevel roads serve the area north of Dry Cemyon
Reservodrs (See Index Mep, Fig. 1)

Both Charlie and Dry Cenyons éém,b@ traversed @lang good !
trails for r@ésonahle distances up stream {rom the southerm ond of the
gerga., In addition, ssveral firebreeks end trails, meintained by the
U3, Foreglt Service, cub irragulérly agross hilly couniry throughout the
whole area, |

The lovest point in the eres ie in Sen Francisquito Canyon,
west of the ﬁwy'ﬂaayom Reservoir, and is 1317 feet above sca levels
it is sitvated in & wide span of alluvium vhich separates hills 300 to
400 feet high. The higheet peint in the mep eree is on the west side

er———.
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Plate I. Abbve: Genefal view albng Jan Francisquito Canyon
11llustrating winding pattern of the stream. i
Below: View looking north from the paved road of

8an Francisquito Canyon, several miles south of the area.
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of Charlie Cenyon and is the summit of an isolated. cons-ghaped, at@ep'
gided ridge; its crest Lu 2356 feel above gea lsvel. ’Ganaidarable
eltitude e rapidly geined béyamﬁ the northern limite of the map eree,
For exawple, the geographic points kmown as Sierra E@lona lookout, Red
Mountein, end Jupiter Mountain ere 4850, 4047, and 4496 feet above sea
level, regpectively,

Most of the canyons and aervoyos are narrow and stesp sided,
gspecially in the north central perd of the area, where the general
mmef 48 high., Here the beckwearing of slopes is slow in ﬁambwim
) downwardg vérﬁical cutting. A badlend topography is cleorly sham
in the sawe parts exionsive mechanicel disintegration of cosrse sand~
ghone and bouldery conglomerates has left‘an Irregular distribution of
move resistant bodies, vhich in general ere most abundant on the top
of the hiliau |

North and northsest of Dry Canyon the relief is lowj gently
rolling country characterissce é topography developed on an old series
of reckag'knaQn as Pelona schists, vwhich eropout in this part of the ares.
Here the F@loua‘aehisﬁs form & tongue projected from the southern flank
of the ﬁalona anticline, & structurel featurs lay several miles to the
. northeast. o ;

Very narrcw and’winding pethe slong part of San Franeisquite
Cenyon are present; the Tosd in the canyon bottom makes many sherp
turns in following the abrupt bends sarved by Sen Prancisquite Creelk,

The main directlon of drainage is northeast-southwest.
During the wet scason, usually in winter btime, the maln stroams flow



into the Senta Clara River; precipitation varies from one year to anotherj
the mean anmuel value is epproximately 15 incheg. The climate is gemi~
arid, and ile very dry for almost four fifths of the yesr, It iﬁj
expected, therefore, that rapid evaporstion and‘pefaalation impeds
super{ieial flovw of sireasme during a reasonable amount of time. Local
cloudburats, huwevwré do ocoocur oéeamionallyg and result in very high
run=off slong those streams that drain the erecas of precipitetion.
The mogt common type of #@get&tion is represented by a thick

growth of seversl kinds of a medium aized tugh. BSaveral slopes are

practicelly coverad with it; end meke the fileld work slow end difficult,
In sbme parts, whera protaaﬁion from sun, premipitaﬁion and prevailing
winds is aehievéds an evergreen variety of treoc grows, adding to the
strong hilly landscape & contrast of Llife and color,

Fupulg%ion@
The Canyon is sparsely populated; the inhabitants sre owners
of several avres of-lgnd@ and comcentrate on aulﬁivating the berregcs
and floodplain areas of the slream and its major tributaries,
Pover House No. 2, 10 miles north of Seugus, holds several
men working for the maintenance end continuous supsrvision of the turbines
and their related eguipment; under 530 feet of head of waterg coming
down from & Teservoir 10ﬁa£ad on top of the a&jaﬁenﬁ castern hills, the
energy delivered to Los Angeles County ie 43,600 kilovatie.
Gold-qguartz veing in the Peloma schigbte have been vorksd om

& very smell scels, and there has been soms search for copper in
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breccia~like material that oecurs on a ridge between San Franeisguiio
and Charlle Canyons. Flagstone {rom certain layers of the Pelome

‘gohist has been querried to a limited extent,

Scops of this work,
The purpose of the prescnt study wes to determine, in detedl,
the stratigraphy and structure of the erea im the general vieinity of

the old St. Frangcis Heservoir,

Field and Office work.

L5 deye vere spent in the field., Point ¢levations end mesgnetiec
rorth dirsetions vere pl@itéd in a good, 1/12000 scals UQSQG@SG topog-
raphic map with the aid of a Brunion Cowpassy short dlstences on the
ground wers measured by pacing. |

The office work covered three end a helf weeks. Drafiing,
and the éraparatim of illuetrations es well as writing end typewriting
of the manusgeript took two and e helf weeks. Six days were necessery
for the cxaminstion of thinm sections under the petrographic microscopes
8 rapid roview af vart.ebx'am fossils of the Mint canyon formation was

given during this interval at Celifornie Ingtilute of Technclogy.

Proviocus vork,
The iovestigations which followed the failure of the dam in
1928 inciuded several geologicel studiee in connection with engineering
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problems in the 0ld St. Francis Dam Site 1./.

1/ Beey for sxample, publications by F.L, Rensome on the “Geology

of the St. Francic Dam 8ite", Ecoonomic Geology, Vol. 23 No. §5; pp. 553~
563, 1928, and Balley Willis, on the "Heport om the Geology of the St,
Frencin Dem Site, Los Angeles Qounty, Californie®, Western Comstruction
Hewe, Vol, 3 No, 12, pPps 409413, 1928, ‘

Rw‘ 2 / investigated the geoﬁ.egy of a large area o the south,

2/ FKew, W.8M. PGeology and 0il Resources of 2 pert of Los Angeles
and Ventura Gmtia% a&lﬁ.fﬂrﬂiﬂ“ U.8:G,S8. le No. 75:'36 1924

emphasising the fauliz rela,ﬁiom between basement rocks and upper
Miooene .f’om&wanm , | "

An _i:mportant collection of vertebrate fogsills, attrituted to
 the Mint caﬁyun formation, was made undsr the. dirsction of the lete
paieamolagist and stratigrepher, Chester Stooks but thwé have nob
been claseified thus far, Mexson _3 /, and Jahne /s Likewieo

Maxson, John H., ¥A Tertiary Memmalian Faune from the Mint Canyon
formation of Southern Galifornia®, Carnegie Inst. of Washington, Publ.
No. 404y ppe TT-112, 1928,

4/ Jshng, Richard H, "Stratigraphy of the Southermmost pert of Vemture
Bagin, Cal.y; with a desoription of a new Lower Miccens Mammszlian Fauna
in the Tiek Canyon Formation®, Carnegie Inst. of Waghington, mb,. Noe
514y DPpe 145-194, 1938,

collested and studied some fogslls from neer-by arces.
clsmeanw 5/ deseribed the features of the ares, mainly

Olamsntsﬁ Thomas, "Structure of Southeastern part of Tejon Quedrangle,
calif@mia“g AeAcPoGe Bull@@ Vol. 21 Ho. 29 PRe 313W232§ 1937,




in general structural end stratigraphic teorms. Other authors, including
Miller (1952), HA2L (1939) end Hellowey (1940), have made contribubions
thaty direetly or indirectly have some conpection with the wgrk performsd

[oid thavwriﬁsr@

This work could not heve been carried to its aompléﬁimn
without the invalusble help of several persons. IDr. Richerd H, Jahng,
from Culifornia Xnatiﬁgt@ of Teschnology, gave =dvice on the general
nature of the problem, and took the writer to northeastern locslities,
where evidencos of speeisl fiov and sedimentological processcs oceur in
rovks that pr@ﬁﬁbiy are related in apge to sediments thereafier encoun~
tered by the writer in his owm avea. Fruitful talks with Mr. Williem
R. Muehlbergere of Califernia Institute of Techoology, substantiated
gome of the conclusions s8t forth in this report,

of &peﬁial‘aid to the wrilter was the tentatlve classifieation,
wede by Dr. Goorge Edward lovis, of the United Btates Goological Surveys
of some vertebrate fossils from the Mint Canyon formation,

The field work was congiderably stimulated by the g@n@roaityg
hospitality snd courtesy of Mre. and Mr, Louis Raggio whdg for six
veeks during the summer of 1952§ were hosts to the author in their home,
on the San Frencisquito Cenyon Road, € miles north of Sausus. Ths
pormission given by Mre He Brown, of Brook!s ranch, 7 miles north of the
dam, for going through the gate of the certh road comnecting 8%, Francie

pom with Charlie Canyon, is greably spprocisted.
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‘Saveral p@ﬁeomw of the commmily of Power House Nu. 2 aided
the author im different ways duvring the time gpont in the £ield,

The laborstory and librery facilities st Celifornia Institute
of Technology were of great ssslstance in the proparation of the

manugeripbe

STRATIGRAPHY.

Matamorphic end clastic sedimentary rocks are distribulsd
extensively in the map area. About 5000 feebt ol ssdiments, ranging
in age from Bocene to Recent, were deposited in en srea underlain by
grenitic and metamorphic rocks. Tie @@dim@nﬁ@ are younger to the
weat and to the south; indicating that the arsa studied représenbts ﬁh@

margin of a large bagin,

Bagement rocka.

The northeasternmost part of the ares studied ie represented

by 302 eguare miles of metamorphie rocks nawsd %m‘ﬂﬁréhey & / Polane |

& / Hershey, O.H. ®Quaternary of Scuthern California®. The American
Geologist, VYol. 29, 19022, Legend of map Fl. I.

schists., It forms part of & tongue projected to the southwest from the
southern flank of the Sierra Polona anticline.

A thrust fault S@p&?ﬁteﬁlﬁh@ Pelona gohists {rom Hecenc(?)e
Yioocens(?) red beds on the west, whersas a non-conformeble depositional

contagh with uvpper Miccens Minb Conyon formetbtien is mlaaxly‘indiea%@ﬂ



_,2_~

Plate IT. Above: Contact relations between Pelona schists
and overlying thin red beds and light yellow conglomerates
of the Mint Canyon formation.

Below: A good exposure of Pelona schists; view
looking west from peved road in San Francisqulito Canyon .
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on the pouth and soubthwest. (8See Fig. 2, or scctlon F=G, Fig., 5).
Dospite the metamorphic chevacter of the Pelons gchists o
distinet gross bedding I8 rocognized where the ocuberops ars well
exposed (Pl. 11, lower piobture); im general the bedo ere eplit Inte thim
to thick bedded wnits, composed by an alternation of groy, {ine to medium
greined, quertze-mmiecoviles achiste, end while melaguarisites., Veins of
qmm?ﬁgghprcbahly of hydrothermal origin, oross-cub the schists in
several placos.
From the few schis'%:. sample @olie@%& in the aven, the

following smmmery of pelrographic leaturcs wes obbelined:

o

do

1. Winevral grainas 60 per cend Optical Properbties:
of rook,

Sonchodidal fracturs
Wayy cablinbion

Inelueione
Ouartéss 40-50 per cent predns Irreguler outlines
' Freotursd

Low positive vrelief
Uninxial positive

Bigh birefringenso
Parallel exltintien
Strain shedows
Twigting of grelnes
Biexial negative

Muscovites: 40 per cent grelns
(partly sericite)

Parellel extintion

Biotite (rare) Opaque.

o Small 29
, Opnaue
Nagnetite ' Fuhedrel forme

A Graen, misnoecus, alteration
Chlerite from blotite
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Optlesl propertics
Magaive

Limonite ‘ Follow-red coloxr
) : Opaque
Homatite . Produced by weathering

of magnaetite,

2. Matrixs 40 per cent rock.

v Composed of an almost colorless, slightly opague, assom
blage of minerals, emong which recrystalliized querts is congpicucus.

I%e Texture and Structure,

Fine grained in genmeral, Isolated grains of modiume
grained quarts are prosont. _

Schistosity has been accompanied by segregeiion of queriz-
feldepathic snd micsceous minerala into alieroating lemollas.

Mica pletes commonly incloge or survound guaris graing,
Few of the feldespar graing ave twisled.

Vuscevibe lg so sbrained that different interlerence
eolors, red-rose, blue end green, are shown in thin ssotion,
Some grainsg show replacement of feldsper by muscovite.

. Wiea plabes and c~axig of quariz are oriented parallel
to the mein direction of bedding.

In regerd to the origin of these rocks, it is possible te
scceph Lhat previously to moteworphism the mineral composition wag
charecterized by being that of élay, silt and sand, with e high quarts-
feldsper content,

The absence of caloium bearing meteworpbic minerals evidences
an envircomont of deposition through nob=garbonated, probably marine
walers,.

High temp@ratura metamorphic minerals are ebsent in the Pelone
schisto, and abundance of low temperature hydrous minerals such as

nfcns, suggests Tormation 2l lowest motemorphic btemperatures. It ig

evident, therefore, that mebamorphiem occurred at no great depth,
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probably less than 10 kilometers. The sdurce of static pressure was
aghieved Ly the welght of overlying sediments, a8 strongly suggested
by the slate cleavege developed perallel to bedding. Conbemporanacus
and post-melomorphic fuldingg gonerally broad and in a large seale,
facilitated the opening into which several quarts veine vers deposited,
It was responeible, toco, for the bending of micaceous minerals.

The thickness of the metamorphic rocks hag been measured
outside thé 1imite of the arsa, ip one of the limbs of Pslons anti-
cline, 8,300 f@et wers rosorded. The age of these beds is probably
pre-hrotacecus, taklng into congideration that meﬁam9$phiﬂm and

batholith intrusicns occurred eslsewhers im Galifornie during the

Jurasalc, and also during the Cretacsoug.

Eoecene rocks.
The porthernmost part of the map aves includes rocks
of probable Eccene age. No fossil evidesnce was found by the writer,

but Clements 7 / indicetes that farther north inverbtebrats fossils,

7./ Clements, Thomes. op. cibs Do Z14s 1937.

oheracteristic of merine Tocene faunag, have been colleched.

Focene (7)-Miocene(?) red beds in the north ave faulted
against the Bocens rocks and are ova?lain'ummanfmrmﬁbly # short dige
tence to the southvwest by non-merine Mlocene Mint Canyom heds,

The Boocene strabigrephic gection is geveral hundrad fsob

thick and the bads extend well beyond the limits of the map ares,



In general, it consglsts of light yellow, medium to coerse groimed, thick
bedded to massive biotite-bearing arkeogss, inlterbedded with thin to
medivm-thick layers of conglomerate. Thin beds (about one foot im
moximum thickness) of dreb-brown ghales are found more ravely.

Several patches of coarsge, yellow conglomerates of the Eocens
segtion are well exposed slong the road in San Frencisquito Canyon,
2.2 mileg north of 8t. Francls Dam. In general, they are 15-20 feet
thick, and eonsist of 7500 per ceni of pebbles, cobbleg and bonlders
very wall rmuml@h the nature of whﬁ.ch is largely that of mongonites,
dlorites, guartg=diorites and porphyry andesites; & few cobbles are made
up of quartzites and peorhaps gray crystalline limestone. Thﬁ_subardim&ts
matrix is quertz-feldspathic. These conglomerates are overlsin by &
thick @eriea of yellow, masslve arkoses, and ere feulted against
Bocene (7 )~Mlocene () rod beds.

There 1s 1lttle chenge in lithologie facies among bhe
Eocene rocks, both laterally end vertisellys their predominant com-
position, greab ﬁbicmaﬁz and the ereal oxtenty svggest formetion on o
subgiding aves of deposition adjecent to rapidly riesing granitlc rengss
vhich perheps lay to the north apd northwest. The origin of the voleanic

congbituents ccourring in the conglomerates is unknown.

Eooene (7)-Miocene(?) rocks.
Continental deposite of Focene(?)-iocens(?) sge are ciben—
gively dilstributed in the area mapped, They cover aporoximately 5

square miles, are scpareted from older formatioms by faults to the
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north and northeast, and sre overlain by youngar beds to the weel and
to the south. A detailled dissussion of the faulte is orepared under
the heading of "Structural Geology¥. The thicknsss of the sechbion is
variable., A maximom of 3500 feet wae moasured, |

The characier of the sodimente ig not uniformp variation
in lithology, texbturc, and bodding ﬁr@ common throughout, Gl&@éi@
rocks Like mydstones, cheles, sllis, sendstoneg and @onglmméraﬁas

soour with sonciotent,; vrapid chongos in thiclwoss and lithofaclos;

both laterally and vertieally.

Age of the sediments.

Sharp _8 / applied the name Veszquez to o gories of sediments

8 / Shorpy, ReP. "Gsology of Revena (uadrangle®, Pan Americen Geologist
E&lll@g Vol. 6:351 Pe 3149 1935,

that heve some ressmblance to the ones studied by the wridereecce

w18 ndles east of Seugus, apparently 9000 feet of early Tertic fanglomore
ates, and 4000 feet of curicusly interbedded bagells ore exposoed. They
1lie unconformably on & pre~Tertic bescment, and unconformebly under

the Mint Conyon formatien {uppor Mioconc)V ... "The fanglemorates of

the Vesquesz seotion are compossd of angulay fragmsnta of anorthosite,
quartz-diorite, granite and gneisg, commonly = fool or two on diametor,
though larger fragments sre abundant®,

o basgalte ave pecsent im the mep ares, and anorthosliie
fragments are extremely rarve In the sedimentery roscks, Un the obther

hand, Steck 9§ / determined the vange in age of beds which have preat

9 / &tock, Chester. USospe Faunas%, Pan jfmericen Geologist Pull.,
Vole 63, p. 334, 19335,

sinilarity in Jlithology with the lowermost section of the sedimsunls
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vnder dlsoussion. Quoted from his report is the following: sees

7., Vertebrate faunas have beon obtained in the Sespe formetion of
Southern Californis... north of Simi Valley, Lae Pogas hill,; end Soubh
Mountain, AU leust four stages in the history of North American
memmel 1ife are lmown in the stratigraphic record of the Ssgpe section,
and these range in age from upper Edcene to lower Miocene®,

The writer is compelled to sgssign en Bocens(%)-Miccenn(?) age
to the section pregent in the map areaz it i@ probably younger than
Eocene rocks on account of the rounded claste of arkosic rocks, probably
derived from the Focene section that are present in some conglomeratic
beds of the section under study, It certainly antedates the overlying
Mint Canyon series. which has been found to contain vertebraﬁé fosgils
ol Upper Miacem@w

For purposes of faailitatiﬁg the study, two main bodies of
sedimenta are considercds

a) The highly red, maroon and pink colored beds, which occur
in the loweght part of the stratigraphic ssction.

b} The sandstones and coarse conglomerates that overlic the
lower beds snd in general are of different color; texture, bedding, and.
gompoaition,

In the geologlcal map (Fig. 2) the boundary between thoss
two main bodies was traced. Careful observetion in the north disclosed
- that one is trensitiomel into the other, In this part of the arsa,
therefores the boundery traced is purely tentetive.

Hills of low or moderate relief are formed by the lower
beds, On the map the beds appear ag irregular patches. In front of
Power House Ho, 2 thelr thickness is 470 {eet, bubt it increasecs
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rapidly to thg north and northwest, to iﬂﬂ@'f@@ﬁ or WOYS .

The lower beds ere made up of medivm to coarse grained
féldap&thic sandstones and arkos@é@ intercalated with poorly consgolidated
conglomerates, mudatonss, and slliy shales. The major comstituents of
the conglomerates very in gize and composition Irom place to place.

Near St, Francis Dam the ratio of sedimentary pobbles snd cobbles to
igneous clasts is roughly 4 to 1. The fragments of ignecus rosks consist
of unidentified dark volcanics, and sdma coarge greined diorites, much
eltered. Metamorphic rocks fragments, made up of schist and gneiss,

are rere, A shining luster is péculiar in some of them, even after
having been broken,

The sedimentary msjor consﬁituents of the conglomerstes, ab
the same locelity, consist of feldspathic sendgtone, fine to medium
graeined im generaly grains of quertz and feldsper aré poorly roundeds
the degree of sorting is poor to modevdbe. In thin section, it is
obsarved that the mateix forms between 15 and 20 per éen% of the totel
rock, and it is occasionally essocilated with biotite flakes.

The source of the red coloring agent is unknowm. Many send
.graing are merely coated with thin filmg of hemetile. The assoclation,
at least in pﬁrtp of bioctite end hematite leads to the belief that
bictite contributed to the formation of hematite after deposition,
However, mogt of the facls previougly established suggest thet these beds
vere red-golored before depesition, According to Krumboin 10/ ...

10 / Erumbein,; W.C. and Sloss, L.L., "Stratigraphy and Sedimentation®
p. 37l 1951,
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"Pprimary red beds form in the pileduont and upper resches of alluvwisl
plenes and are chevagterized by conglomerateo, cosrge sandgione and red
silty shale. The climate of the source aren is postulstcd ap sufficlently
warm and homid to preduce red goil on the interfluves. FErosglon of the
rupidly rising source ares provides red clay from the goil and uneltered
feldspar from the repidly incising valleys. The depositiomal conditions
way include almogt any climatic factors. The cssential featurs is
presarvabion of the yed color sceomplished by rapid burisl in en orydizing
environment¥,

The larger concentration of hemotlte eccurs in the Lovormoat,
deep-uarooped bedeg. Up soction they change into brown., The line
weviing this difference in color may be mapped only in some places, In
the north, where that contact is po longer tracenble. ites indication on
the map is epproximate. Goperally the fine elestles predoulnabe tovords
the gouth, bul inclosed boulders 1~2 {cet thiek are far from rave.

In the northwestermmest port of the area, registent, thick-
bedded conglomerates can be traced for about 1/2 mile in & dirsction
vegt-sast (mee Flg, 2 and picbure on Flate VI)e They arc overlain by
& body of white-weathering sandstones and thin bedded conglomerates,
whieh apparently wedge out withim e short distenee towards the sast. They
prabably are tuffaceous, snd are well expoged in the road comnecting
St Francis Dam and Fligebeth lake. (An abrupt change in structural
attituds in regard to the adjacent beds is indicative of croas fauiting.)
A poouliar thin lamination is present; anmual sedimentation of clay and
fine grained sand is indicated by an allernation of fissile ghales end
sandstones. The environwent respongible for such kinds of fexture and
lithology was that of & lake, with ¢ fluctuating anmal ground weter
#upplye

The upp@ﬁ gection of bode has e saxismum thickness of ZV00 fost.
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Badlands ave formed by Lt at difTersnt places, A rugped countey ocours
Por most of the parbs whave it iz prosent.

The upper gection of bods is cheracterized by heterogeneous

aompogition and temiure; bedding is raroly sentinuveous. Individuel
hods intergradeons into another, Therefore, it mav be seon that key beds
indicatod eithar by time or 1itholople units cannot be folloved and
maopad within ressoneble distences in suoh a greoh thickpess of clagbic
gadimenta,

For purnoses of iiiﬁﬁtwaﬁinn & datailod atratigraphic secetion

ig described, Meure 3 i the graphic presentation of it.

TABLE .

Chavlie Canyon Section, log sngeles County,

Seetion of Hocenel?)=Hlocene(?) rooks, messured aleong Cherlie (anyon,
aprrowimately 3 mileg west alrline distance from 3%, Francis Dam. Sectlion
oxbonds frow oubterops 200 fost irmediately south of tractor road to
canyon outerops 1.5 milos southwest. (Sec. 2, R 16 W, T 5 11), fRed
Mountoin Guadrangle.

it Thickyess
{fast)

Magnive sandstone, wonthers. light red, made up
of pranitic igncous rock grains, Interfingers
with thin to medium bedded layers of conglomerate...., 2507

By
o

Conglomerate, weathers buff-gray. Major con*
stituents vary from pebble size to severnl foet

25 large,; malnly made up of diorites snd grancdiori=
tes, Forms recistant vides on highest hill of
wast wall of Charlie G&ﬁymﬂg tee0 OB AN0AC0C0AN0B0C0B 00

2
e

~
L2
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Coarse conglomerate, about 99 per cont laypo
cobbles of coarse grained, 1ight gray grenodiorites;
and 10 per cent of sandy matrix of save composition.
Yollow, feldspathic guartzite cobbles bescome subor™
dinate at botbom; they are in goneral cosrse

s
ﬁx’all’iﬁﬁlg@eam»emmanmowpw@anuneaoawca»oaaaawoaaoaooooa

Quartzose sandgbone, red, medium to thick bedded,
goarse grained in general; thin pockele of con~
g‘lﬂm@v&t@ in b@t‘@@{‘}n@@@gggaseesé&@me@@ae@nasaeaakag@

Gonglomeratic pocket containing large cobbles,
painly of aeoarse grained granitic rock, and brown
weathering quarbsitic sandelonod,csereccscpoavcasssce

Sendstone, red and rreen, medium to thick bedded
5 3 2 ¢
mediva to conrse grained, composed of 70 por cent
feldapor and 20 por cend gquaris, with 10 per cond
silt and clay. Contains isolated, poorly rounded
pebbles and cobbles of granitlce ro0kBececesssncncsns

341ty smmdstones and sheles, interbadded wilth

pockets of conglomerate 172 feet thidk, which contain

1ight colored granitic and grancdioritic pehbles,
Fow uneconfornities botweon those bolS.ossssscsersscen

Sandstone, rod, coarse grained, quartzsse, intere
bedded with red Sll’taff Sb&l@ﬁe@@ggw@@eeeqeégéaﬁaegagse

Sandstone, red, coavse grained, quartziltic, inter*
lensed with cobbly conglouerats, which contains
50 per cent of fragments of igneous rocks, light
aeolored and coarse grained; snd 50 per cent of
sandetone fragnents, brown, coarse gralned,

A
QUATVALUED s rsoneennessnbsostnbonseensaocsosbsannanaseasd
s Ao * o
S5ilty chale, PBlceccosassnsscocanncocnaocastnasesocss

Conglomerate, sandy, peorly sovted. Mediws to

woll rounded rebblen and cobblss up to & inschos
acrosa, made up of coarse gralned granite and

breowm quarﬁm@a@ ﬁ&ﬁaﬁtUﬁ@eaamemﬁaaecwun«og@ee@eageeag

3L

36
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muortzose sandstons, brown o red, coarsa
grained, pebbly, well stratified; it greduaies
ivto silty shele at the UOpocecocescessscnacssse

Pebbly conglowmorate, with fow boulders up to 2
feet long, About 60 por cent of total major
fragmente avre composed of brown, limomitic,
guertzoge sandeione, medium Lo eoarse grainede..

dandstone, conglomerstic, red. Fow boulders,
poorly rounded, up to 1.5 feot long,minly made
up of light colorad coarse prained grenitic

rﬁ@ﬁﬂuﬂmwme@uummunaanouaaeucnnamaoooewvoa@mauou@

Same an 13, bul with o lavgerpontent of

b
hoAllO@YBecesnonarooncronsannoaseosoasensascosran

Feldgpethic sandstons, red generally lenss
shaped, not resiglent to erosion. Few pobbles
at bottony, with ¢ conslderable inorease in gize
aud poasber ab bhe top, Fragoenbs predomirate in
goarge prained igneous rotks, with course fine-
gredned, brown guartziles. In this body of
rooks, pebbles und cobbles form aboub 35 por
cent of toldl. Sandstones sre fine to coarse,
awl are @?@95 ﬁﬁﬁﬂ@ﬁe@ae@ﬁa@mws@@aem@@e@@@aea@a@@

Coarse conglomerate, in tight pockets; cobbles
and boulders of granitic sni gquartz-dioritie
compoaition, in general mediumly rounded, Brown.
fine to very fine grained guartzitic arkoss
cobbles, well rounded, form sbout 1/3 of totel
mrjor consbituents at the Yopsccssreasescascncene

Samdy conglomerabe; sand becomss subordinale

up section, pebblesat boltom, Considerable
increase in size end amount of pebbles up
gection. Thoe composliivn of them ranges betveen
coarse grained quarts—dicrites, diorites and
granitos, some of whioh have pink phenoccrygts of
orvheclase feldsper 1 Lo 2 inches long. PFow
nebbles of blask, {ine gralned igneoue roslk,
perhapa nOPAt@cscnceconcovsncaonnnsnconsonsoconee

Taicknaas
{feot)
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Sandetone, red in gensral, guarisose, .@.‘iizm
to coavrss grainad, umhwrunaoa w*4¢n39 congle
aratic. Pebbles are gomposed of ysllow bo brown
quartaites, Feldepabhic sendstons, and silby w
srkoscs, Individual layers of conglomersie, up

to 10 feel thick, Fow blagk end red pebbles,

wuch rouwnded, probably voleanic.eesooencccvssvesocns

Sandstone, wedivam o coavse pralned, in ledgos
varying from 2-8 feet thick@ light-brown red.
Subordinate ledpos of gonglomeratic sandsione in
Lotween. Ignecus boulders, weather pink are up

%o 1 foot across, and composed of quartz dlorite,
pouely Toundede  Fine grained brown gus m"m‘i hon

in roperal pOOle rounded, Pew pebblsg of pink-
igh rod, mush altered voleanie rockss {4 foasile
ifovous, Trey limestone pobble with gasteropeda

upy HOoong Sneh 7‘5‘31?5,: io }?7‘535361‘1'3}4;) tooRev AR T B ARRRR O

“mmgﬁnmwwnhmg Q0 per aent of which is composed of
fal *ng rounded pebbles and cobbles, Aboub ‘30 peﬁﬁ
gent are granodioritos and enorthosite, wery well
rounded. The other clasts ars somposad of oaTEe
t}”m"g ﬁﬁd@ V@ﬂ O WWEI’%BL'%S@ and ark0S08sesscessrscssce

D@lﬂ”pmuhlﬁ sandstones, very co8ras rﬂuﬁuﬂﬁs thick
badded ho maseive, twowm to dark browm, weather
phnk, oceagionnl grkosic pebbles interlavered with
brown shalsg, thin bmdd@ﬁé%&o@@&aaeeac-aew«@@@&ééé#@

Gonglemerate; molanocorabtic; red pebbles and
cobbles of igneous roek, Lﬂi"if rounded, Pewr
cosran gruln@d groniticssescsensvancesevsenorecsscce

and icneg blohltlcg ﬁldspathjcs thieck

badded to nasalva,.bwmmﬁ in-fyesh surfacc,
Hopthers pinky crumply, loose; fine 1o coavse
greined, with thin interboda of brown chocelate
ghale which eontein nodules of =11ty mMecnscsenssae

Srown conglowsrate, mainly sandstons pebbilsa,
Occasional guarts chunks and flne grained red
igneous roek fragments; many of which are very

alteredssececcconcncrscesoennceaoncsccosonsssassccten
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ndd Thiakneas
{foot)
Sandetone, arkoslo, fine grainad, purple pink
i wanliared suriace, inbtsrocedded with layers :
1 inch to 1.5 inches thick; of brown shale....ess 26

TOTAL THICENE

m ﬂ!g@ﬁ&@d‘@&@ﬂ(wﬂﬂlﬂﬂﬂﬂDﬂﬂﬂo@&m&ﬂ@@‘}@’&

ROAD

The desressing ovder of sbundance of igneous pobblss, cobbles
snd boulders, as Tar as rock clessification is concsrned, is as followss

1. Porphyry quarvée=dilorite,

2, Moromlouco quartz=diorite.

3. Porphyry dloriie.

4e Light—grey, pinkish pranite, (Coarse hollesrystelline
tenbure, pegpmatibic, in soveral places.)

Tha following appesr mich mova varalys

Parplioh~red, banded, porphyry sndesite.

Anorthosite.

fod aphanitio, fine grained, unidentified mlp anios,

Black, fins grained norite (7).

add &

dnalopously, for the sedirentary major consbtiiuenis of dhe

econriemorabes the order of abundence is as followss
1. Fine grained, feldopathic sondstone, yellow to brown.

gy bo pale yollow,

2, Very eoarse grained guarbzitle arkeoss,

1)

3. HMediwm to coaree syained, light yellow arkoso,

4o CGonglemorsblc erkoss. (Same as 3, bub 10-15 per nent



of graine arc wade up of feldsper end quarts perbicles larger than L, )

More revelye

Clayey avkoss.

Bub~greywadks ¥

Field evidence digclosss ap a%aulut@ inerease in the amountl
of pebblesy coObbles and boulders of ippeocus compusitiop Lo the wesl, bub
mainly to, the south and sauthw@sﬁﬁ ag well as thelir rapid inerease of
gizos the sand members show & larger conbent of igneous gralns in
thoge goneral tfende. In come parbs of Charvlie Canvong near the contact
with uppcer Miodepe beds, and in the west wall of San Francisguibe
Ganfron, in frout of Power House MNo. 2, vmisval ageocletions of ignecus

prtariale occcur, shaping peculisrly the rough topography of o bodlend

‘gountry, Tight consplidation and monamineralic cherscter are festures

which can easily concesl their elastic origin. In soms places 1t is
pﬁﬁsiﬁl& te oubline large bauld@raﬁ thenks o a thin film of silt,
vwhich has been nartly weathered do limonite. Ia othersy; the clastie
@yigim ie dnferred when &nguiar debriag of vorisble sizos, accumvlate
@ﬁ the fool of sbeep slopes, thereby demonstrabting, not wechonileal
&iaimﬁmgﬁaﬂion from an-iguedus body, but, vather disaggregation from
5 elaskie hody previously consolidated,

The sedimentologigel provesses responsible {or guch kind
of deposits are guggestive of transportation under conditions of very
Jow water content within a high proportion of solids. The almost so0lid
mass would flow down plops from high perts by gravity, btut it is

balievable that on pavﬁa;@f lover relief movement could conbinue for oneg
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foalad by the wide range
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¢ darge dimsnsion, and

of the depoalits, from clays srd silbs to blocks o ‘
2

Aoosording to Lewson _1l/e D

tho penoral

f Lmyf;om 4,0, ®The petrograephic desipnation of alluvial fan
o Univ. Gelifornis Puble Depte Geols, 7 (]*)f 5)s Dhe 32573%,

snorate wiil result when Lithification ocourag it in composed of a

norn or legs helerogencous nssociation of wunibs of conglomorate, sondg™
m,mm,, arkore, siltetone and elaystona to form such o derogit, AL1

s Govetall with each otlur, end there is

variastions of claghlc sodinm

ruvoin ave likely

Sonds and

wich fout and £331W
%o e orose laminated.

The sectlons of gtalss recorded im the stratigraohiec colum

@i

may be amiained as depusition of clay and silt Ly baslns Lformed Lolvs

the fanse

The groa’ thickness ouppests the nresence of an upland in procoss
of slevabion, vhich continuously yielded o supnly of sedlments to ar

sraa of deposition in process of subsidence. This upland, probably o

tic rango, lay to the wesgh, soubth and southwast, Losause, sg proviouwsly

5'..49

&

aatablished, irnoocus frorments in the sedimentary beds sre morg abunds

i}

iu those directions, Likewise, the source of the sedimenbary waberisls

spence of fans on the arves of depositien wod

lay to the norih, G

ranovel of olevation Jwom bime o time in the source avess is cvidenb, A

arid o arid olinate ie poslulated.




Patghos of voleanic rocks cap hiph parte of ﬁhé*miﬁga batweon
Charlie and San Fransisquito Canyons. They ave extremely weathored, bub

1le Tha @c&ﬁ?vvari@ﬂ Prom pole~brown o ved ooliva,

2, Some voids where foldaoper phenooryete woro lodred are
ahiil traceable,

Js Cuwarts phencerysts present, subranpguler snd angular,

4o Contemination with Poreign coavse matorial, igncous,
gray, of heterogsnsoua sige, much fractured and weabherad 4o oxistonh.
5. The matrix is much goryoded,becoming soft, md~like,

6o Par‘w.y vesiaular end parbly waxaygr&aﬁmﬁdm}}
7s  Thickness aboul 1525 Poab,.
8, MNamos Proeeia~like, porphyry-rhyolite.

Those rocke may be considerad %o ba,

£,

yoloants flow broccin type. (Resson: point Ne. 43 fragmente up to

10 inches size.)

Apgs The stratigraphic position of the volpaniec vocks and

poneral ehapsctors sugpest an Eocene(?)=Mioccena(?) age. The wriler does

not have any clues as o Jloecate them more preacisely in the Teriiary

paological columw.—Thoir orizin is unkncwn.

An wnusval body of poorly sortod

delris, heterogzenecusly mized with minor amounts of quoris

onbs, and looso sand, imtergrates = faw of the hiils in Charlie
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Taltdng into consideration the bulk Lithelosd
and the broad textural ond structural patierns, the gourao ares apvesrs

to be the Pelona Sehist mounteins to the northesst,

Thicknesns Focone () "Vioseno(?) rocka:
{&) 470 faeh

() 2699

Voloanics 20

Sehistie mterials ‘ 500

Total Thickness 3629 feat

Hint Conyon formation,

o
AL

Hershoy nemed the Hint Canyon formation _12 /, a series of

a2 / Hepghey, 0,H. "Some Temuiurv formtions of Sou**mrn 01?%?m=nim”
The Anericsn Goclogis sty Yolo 29, Mo, 6, ppe 349372, 1902,

ok

upper llosene conglomoratas, sande, and gravels which
sropout, sevseral miles east of Seugus,

Light colored sediments wedre out inte a narrow atrip in San

encioquito Ganyon. FEvidence based on vertebrate fugells found im the
Lower beds, as well as i%hﬁlOgA.uhﬂr&ﬁb”iiﬂﬁiﬁﬁs hag ﬁhﬁwu thedr equl~
valenes to thope firet deseribed by Hershey in Hint Ganyon.

The Yand forms of the wap cres on which the Mint Conyon beds
copur, display a topogravhy of moderats relief., In general, the relief is

leno to the soubh, near the contact with messive Miocene beds of the

Hodelo formation,
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0

Heither bhe conglomerates nor the sandstorna and 8ill loyers tlhat compose

the MNint Canyon beds sre gufficlently wd Toem S0 he btracod lor great

distances, Oub=and~{ill structiwra lo oo Striking d4iflersnoos

in eolor and in vexture were used 4o Allferentinte the unliis desaribed
in the following terms?

Bagal cray gonglomergtes This conzlomerabte atielns s noximun
thinkness of A0=60 feet, sand unconlormably overliss the Pelons schiosi
rockar the ex}j&smfﬂs oceur nouth of Power Mouse No, 2 along o distance

of 1/2 to 3/4 mile, Porming isclated patchos, Flab slaba, of wariable

size, poorly to well rounded and made up of gray schist, make up the

goarse consbibuents of the conslomerale, A serdy vnsorbod miedy, vith
&, g ']

fromenta of guarts and ipneous wocks sre intermingied throughoub, The

depres of consolidation is high,

% e 8 S ) P S W Bwn poony LT oun g g Y . SR PO S
,,eo,/_? adlo goubtbwest Trom Power Nouse Noe 2, wast of the paved

road, & white caleareocus body overdies the gray eonglomerabe, It ig

>

=& oot thick, and composed of very camaol, bard, fins greined oil

i,

/

il

oo

s

i

il facoous, ealiche(?) o much contaminated with medium o coarse graln

cize sehiist particles and angular frasments of quarts (declved Prom 4%),

The origin of the calsarecus body iz not certain, 1% probably represents

on gtare in whish leaching oub of salelun from overlyine eonglomaratie

of ipnecus rocks, such as dlorites und groncdiorites,

Orangs yellow ponclomeralte: The gray conglomevate pives way

3

to poorly bedded conglomerstes thal contaln a lovw emount of schisitio

pnam s A e e e ent
ar with one onother

]

s took place the constituents of which were mainly coleium plegioclases



Praments, and are meinly formed ‘Lw pethlos and cobbles of ligsht solored
granitle igneous rocksy well rounded, dork coloved, veoicular voleanics
are present in about 5-10 par cent, and yellos quartzos:sandstonss ave of

winor importance, The metbtrix is unsortad and coarse zrained; fregments

off quarts ars irregularly distribu’imac‘ia This bved grades lebérally into

Rt P

Light brown; Lo move sondy thick bedded facies. Its thickness w

from place to place; it is 45*’50 foelt thick In front of Pover Houss Ho, 2.
In the area betwesn San Fﬁmacﬁ.sqﬁxm Crmyon and the east side

of Dyy Conyon, the conteclt of the Pelons schist and Minl Canyon forvmatlons

is wvery irrerdler, Tha lowver heds hava a miror zam:m.n*b of gcehisgt fraguentss

auparently the gedimsnia came f“mlsm}.‘m‘mz’m and southeasd govreed, sitreasm

transportod, and wero Inid down on e surfacs very rupged of the bassuent

complax, which was subjected to considerable @1‘031 1 Bofore sedimentabion
ooeurred, The congloweratos, rencrally ! ﬁ"h*t opanga~yelloy in cslop

inmx’* the bazement aonbact) are couposed chiefly of ;gmbblem and cobblos
of igneons rock, with a few boulders as well, A com RO varioty of igneous
rock gmong the pebbles 1z g por w'i;”"" dlorite, Ligh® brom in color, with
ehedral phenocrysts of mm:i phozioclass. The matyrix is quavtesololde~
pathic sand,

- Light brown gonzlameratos. sand ond silistons: Souihwardly,

along Dry Genyon, the ovanze conplemerate chanpes laterally end rapldly

up seebion inte o corlos of Lirght brown to light groy cundsiones, gerorally
thick bodded to massive with an spparent increass of sllt in thelt geneval
direction, The anount of conglomerate ~scomos enbiraly subordinate pessr

Yhe contact with the lModelo formation.



Pownatrosn in Sen Franoisguito Ganyon, eest of tho yoad, the

vollow beds grede into dark—prosn wenthoring ones, with a notigenble

L)

ineraase in psbbles and cobbles of wsedimentary rooks, vhose composition

vorley impure arkone to felidspethic asndatonc.
4 detailed stratipraphic description at one loeoiity is ao
followat

TR IT
Sectlon of apper Mlogeooe hods measurad on Lhe sast side of Son Francise
quito Canyon. Section extends {rom outerops Irmediabtely east of paved
1 poine elong the canyon, 2,5 milea alrline distance downstresw from
the old site of St. Franeis éamg to top hill outcrops SE abm*n gully,

about 1/4 mile sast, Sec, 14, Red Vountain Quadrangle, Los angelop
Gounty, California, R. 16 WT5H,

OUATERENARY GRAVELS, THIN VER

FFR .

inie

Ted
T
s

4

Light browm sandetons, wasaive, loose, eouros
gr%iaoj made up of quartz and sand grains in about

{;Qllﬂ'—j !‘G‘Uijpbi(}mﬂ@&@400@5@%?5&‘0&3-'001&“9$IJ&091‘¢ﬂ?@o@ 24

Conglomaratle sondstdnes and silistones, inter—
9 bedded. iell rounded pebbles of ignsous yocks,
1ight brown in ColOr.seacnnserscsesccosesoncasaas

~2

3

Sendstones, light gray and Iieoht brown, in
general coarse prained, thisk bedded to messive,
& nogtly arkogfa. Sowr minor conglamevates, with
well rownded igneous pebbles. Isolated cobbles,
poorly roumded, malnly 4gnoous rockSeassececscases 432

Sandetone, arkosic, thick bedded; some thin
layers of pebbles and cobblea, Mudbslls and
7 rlavballe roroly pregent. Weasthors to licht
brown, Golor is yellow brownish, Feldsper
g’:@"’e&:},ms Oﬂm‘!"‘?@nly nolinized. sasoenscedsescotonpan ’ Qé



Und

Wi

Francisgu

s"i -:";

Thickness

{Faat)

Tollow orange,cosrze grained, arlmmie sand gtone
and f:i.l.lqumlndﬂ(!ms Inberlonsing with seeh oilwr,
Seattored pebbles and coh>1eﬁ, igneous und 9&1”
menbary. ﬂaqunw nneonfornitios hetuwsen fndlvide
val membors, Uopormoot 10 x@@t ovoTeGonsessensnas B

drkoasenr, light brown, leose, flne to coevse
grained. Isclated oobblas and bouldere, noorly
rounded, mainly of ignsous composi

3~Oﬁeamaenaanovaa lr}

Series of sandstones,; arkosic, 1light browun, with
cobiles Blag of arkosie rooke, woll roundaed

and

md

"‘-:Eu‘j‘:’b ao‘-&{:ﬂ;ﬁﬂﬁﬁﬁﬂﬁﬂﬁﬂ'ﬂﬂt@0006(’0‘?0@9@90“9@{}96 ‘!A)

Gnmglamﬁrafia pockety with ipneous ard sodimentary
gobvles ant bowldera, modiwm rounded, up ﬁa!ﬁif?“

im diamater, Grades up mecbion into sandabone, ... 13

Light baff, ccarse prained.

ared fgnecus snd codimentary nobbles

Dy e ol [
%ﬂrﬁuﬁ;wi@ﬂ'ﬁaauaoawnaewn@oaaoasvnouea@onuoosaoauaamao 15

G@mfiam@@&tcp 1izht buff Yo dark preen in GO&QL@
FXLLECorning near Rugplos? ransh.  Intor

with lenges of arkoeic sandstone, Oobt sLos and

touddera, very wall rounded, ly T goarse

rrainad ipneous eomposition. are made vy of

150t broun, mediwm to coarss graiwaé biotite

arkose, and some others of sdiist, ocourring

moindy at base, General decreasze of grain siso

to the top of the unitooscscoaconoocatscacsnccnonces eas

caversd

Read_ e Totel Thickpees A5l feet

The light baff~preen conplowerates in the west wall of San

ito Geanyon grade nmrth and northwest into o serles of thick™

beddad sandstones of guertz—ieldapathis ﬂOﬂDOSLLlUﬂ and light pray 1o

rad in color, which in turn gilves way to a body of pink to orange, poor]

porbaed, massive cvonglomerete, This conglomerats is chardoberised Ly

"S



ite lavge cobbles and boulders of graniitls rocks, and by inbteriensing

of aohaly sandgtone within the lewer beds, Ibs boundorr with Bocene(?)=

coenai?) beds ig a fault., It exbtonds Lo the wash anu;m Chariin

Gamron, whers thick bedded, Light buff erkosic sodstonss predoutnalbo

n general Lo the soulh,

o

over minor eonglomerates. It 1s obaerved thal.
the Mint Canyon serios get gradually lese snd Jsse copglemeratic and

1w anount of 2113 inersaces corregpondingly. Thick to mosaive blotile

R

Hoof the vodelo forzation

avkosers predoninate. The marine enviromsorn
iz preduslly soproached throush an almost lmporeentible changa,
A thin body of red sendsione overlies the Pelons achlsh

x

uneonformably {(see P1 II). It is extonded Prom the sasternmosd pav

(%) Mlocene Leds o the Jiz“

af bthe contaob betwoon the Bog

Pormaiion asoubhward for a ghord distance. Tt oontains minor conglomerates

andd gray=sehictle dobwig, Cinely rmreined. Yellow gany s“m arates overlie
1% contormnablya

doas  An Upper Miocene ape has beon asgipod to the Mint CGanyvon
formation. Maxson (1928) hes described a faunsl assemblagscompefcd mainly
off Gonplidag, Rhinocerotidee and Equid.,m s bhe Mervehippus and Hiprerion

spanies of the Equidse are considered %o bs of decisive lwmporiance fTor

the asnignment of an Upper Mionens sge to the formation. Lewis _13 /

13 / Lewis, G.BE. ®A new Sivalik correlation®, Amevican Jour, of Seience
‘?oi XEXTIT M&r@ng 1937,

eonsiders that the Mint Canyon formatlon belon gﬂ %o the uppor half of the

Uppar Miocene, However, o brief ineposilon given o the C.X.T. fosnils



o e

2oA

Lo Unnyon vas oloply Pe,evfpd by him as to

1
Franal,

v Hosone®,

Ed o ’ 13
Jahne 14 ¢ ossipno ap Upper Miccens apo te the Mint Canyon

Jahna, Rels ope cit, 1940, pe 174,

on, on tho basip of vertebrats fues ilu found in areas Lo the aasi,

LT B 1 A2 s b o
Modelo formobion.

Shalon and sandstopor devonited undor hwraskish wator and werine

iy

somdiblons vors benbatlvely corrolated by Kew 15/ with the Modelo

iﬁf?!;‘?g Tx@nﬁ@“a U@E-‘ﬂ U’qz Eudam 7";#39 ppe ...fi';me :&.ﬁ:)z};,@

Pormation, Ag stebted by Jelne (1940) they reprosent the only marine
hada in bhe eachternmont Ventura Boain north of the Santa Clara Valleoy,
Thia formation illes unconformably on the Mint Canyon series,
Tha angl& of woonforaity ic of the order of & to 10 dogress in Ury
Canyon, whers a dark yellow basal songlomerate, & to € Paeh thick of
the Modelo formatlon ovcure, overlapping the wnderlylng lipght colored
mosive gendstones of Mint Canyon. Reworked isnoous pebbles of this
Pormation arae dofinitely encounbtersd in Medelo basal conglomerate, In
this nart of the aren Juéh conglomerate le overlain by light brown
Yo vallow, poorly sorted, cosvse groined silty hiotite arkose, dthet

includor 8 por cent %o 10 per cent of ignecus rock granulesy 1t containg

fosnile less than 1/4® soroass some are g&ﬁt?@pmdsﬁ & fow prouwsbly are



seaehilopods, and most are peleeypods, with aresaesous shells difTiculd

b [ o, L%

Lo ldenvify, Other authors have deseribed the foliowing list of
invertebratess |

Togula veristriata Honlend

Trophon ofy Ponderosus Gobb

Turritells sp

Fagben of . estrellanus Conred.

T the west wall of San Francigquito Cenyon Oslres titan is found.

- Thin pelecyped is characteristic of the Upper Micsone., OF large sic
{ap 40 4D centimeters in length) iis shells are thick and mas0ive,
supgesting an envirenmant of strowwove action.

Gray and brown arkesic conglomergie and leldspothic guarisous
aandatone, 4 = 3 Peel thick, cceaslonally fossiliferous, wavk the

EX n o

n the Modelo Pormation and Mint Canyon sories in thut

part of the arca, The sandstonn represents steble comiibions of

] B

gedimentation, with very wild subsidence dwing accurmleblon, and witd

b

gongiderable trancpord and winowing action before {inal accumuladlion.

to polnted oub by Erumbein {1954, p. 130) 1t de Syploal of basel sands

5]

»

daveloped by enorcaching cseas, and occurs commonly in sososiation wit
widogpresd uneonfornltics,
Tho position of the conbach between HodelnCormebion and Mint

Canyon geries iz rathor wserbain to the north and northwest, Appavenbly

thore is a transitionsl lithelopic change bebtwson nonmarins and marips

o attenmpt was mode to deseribe a dotslled shratirrophic



seetion of the Modeloe formation, because ibts Iitholopy is very unid

4 thickness of 240 feotl was eslimated between tiw north and of ey

o 1

wanyon Reservolr upatream te the contact with Hint Ganvon beds, Drowm

siity shales ara wore sbundsnt to the sgouth, but, 8o fer sg the wap

aras 1o econcerigd, ey venain subordimate 4o thiek and mescive beds of

Pine to mediun grained silty arkose,

Ago:  The stratigraphie pogition of the Modelo Pormation and

Lte Inverbtebrate foupal conbent are disgnostic of an uppormost Miccone
AFGe

Fliocsne(?) rocks.

"L}J P

4 body of brown unsorbod sando, silbe and gravels has boen
tontotivoly wavped as Pliocene?, batween San Prancisguibte and Chavide
Ganyonsg, 14 llies unconformably on the Modelo formation. Ihe thickncsg
ig variabls, bul a maximom of 2% fesl was vecorded.

Plefstosene Terraces.
Enat mf Dry Canyon o terrace, composed of poorly sovrited,
well rounded sohisbic materials, rosts wwonformably at a low angle on

the Mint Canyop formation. Ite maximum thickness ig 60 feely it repragents

3

Tloviepd fan material swept oul from the Sierra Polons, on the north, over

o

the Ploistocene valleys of Samba Clara River, to the south, Several other
patohas of Fleletocens materials wers meppsd, Tilting in all coses le very

moderats, never oxeeeding 374 degrees,



o AF) e

L v wn,

Alluvium io orasont fn all the canyons., & weoclinun Phink
ol 120 oot was rocorded Trom o vesently drilled waber woll near the
southernmost end of the mep ares. 4% 1o composed chiofly of avavels,
g of ilgnecus, wrhanorphic and

with Pragmonts that include several kiln

nantary naterials,

STRUGTURAL GEOLOGY

The aree sbudied is structurally ummylay Added $o this fact
in tha lacking of pood avposuras in aritieal polvts, rendering, theroefove,

5 2,

an oversll complilcated pleturs. lHowever, the brouwd slruvetural Coabures

could be ssoped wibth a good degree of accurany.
Tha bleok of sedimentary units of Tosspne(?)Miceens(?) rocks

% o kY

is bounded on all sldeoa by Paults. In the north, Fopens rochs ure
tharuatod up Bb an anpde of 30 degrecs ageinst palby derk mmroon sheles,

A

poorly sorbed conslansrates, and silts, This structural relation s
nlearly exzposed a short distance north of the road commsebing 54, Frencis
Deam and Blizebeth Lake Ganyons (see Fig, 2 and structural seglion G-,

"ig. 4)e The reoverse Teull iz continucus in the no%%h@%% part of the
area, with minor broaks and changss {rom its general northesst~southwosh
trondy the throw is unknown. It is definitaly posv~Dogene in ags, bud it
may b9 ag young as pocht-late Miocene, which ds the probable aze of the

mojor Den Gabriel fault sibuosied mwmrai& widlen Tartbsr mm‘%:,’;cz.m The Iobbor

Pault trends northwesternly and ig typleally strike~slip, with a south~



-~ 4}

Plete III. View from paved road, looking to the west wall
of BSan Francisqulto Canyon, lllustratings Above: Scarp
faces occurring on Eocene(?)-Mlocene(?) rocks. Below:

Near southern end of map area, folding of Modelo formation.




therelore,

-

o grviare i L g
DOF e par v ool

& moeh relatlonship in regard Lo the Sap Gabriel Faull,

which caso ite age would ! p@aimlgfa Miogene,

shoves up Bocens {?)*Micosna(?)

ancther hipgh™angle thruat fault

red bede

rainst basowment complex of the Pelonan schiotes

northeast and dips 45 west at the sile of the &

novm vertieal snd horizonbsl di

steuntiral feal

oo nurﬁﬁ the San Prancisquito £

wegborn wall of the cenyon, &

ghort dlastance

raouthvest Tror

may be unmistekably followved at Jeast 1.5 b

Tho more or less phealght ¢

[

7

ig lost & short distence to the porthwast of Pouwsr House

follows & sinuvous pabtborn whoro wollew ond g

Ganyon vedpe cub into the Uanyohe

Toeone {TieMiocona(?) are thruste

sharacter of the fault i obscure

T A £ I IOV | 99 g -
and Lhs formatlon ig suzmested as

Canyon faull eoarpa,

gray oontlonore

d on them, To the southuwaad t

1t crosaes Lo

Mt Gonyon dip 40 Yo the

secome the footwsll in reapect to the Rosene (¥)~

Hoomme(?) rocks. AV this point a breccia overlics the latier rocks,

boing genehicgj v related bo pro=Mind

conbinees to he ¥

fFrer erossing the rides, the faunlt
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Lo

w‘iﬁ a8 1LJO~L\- VJQ .‘,

o o

iy ende in the

aviously eltod

L it - P AT e 3
the wegbmeast brending veverse feudd

T=y, Mps 5)e The vertical digplacawent is wnknowm, It ip post

rmabion in age.

5w

In 192% the S%. Froncin Dan collapsed, and

Ty

flood eansed buomon and meterisl destruetion on

Son Franoloquito fault, which ettends along tho cenyon avd

the old dam,p ofton hng baon clalned to bo regponslbleo for

the Failure of the dewm. Studles of the Poundation

de by c:é,v:;,l

and "pining®

neers, howevor, disdlosed the phencmenon of Pros

ac the moin cauge of the failurer backward evosion of seapage, canserd

A

by Leoal lrregularitiee exiasting in DTSEoUres On s

foundation bocause of ineviteble losal variations in soll proper

gbarted points of chennele of {lovw, which graw %o ough L
boeluards, leading to consldero 1o weekondng end

hout

Sevorel other faults of minor displasemente

the arons  thelr trond varies Peom one ploos Taoy are dip™

@ A £,

sy
GOITSE o

L}

Intricate ard cleose folding je displayed in b

of the avea on shales and 211ly shalez of rod bede, The

Florures ave Aifferently orientatod within vather

(PERY

o the soubhy folding is broed and opon in She wasgive bide
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1% chows thin bedded shales over™
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ed the entire ares in pro~focene Hime.

Ze Turins the focone, a marine bagin sliusited to the nord

of the srou, roepived

that weare rapidl

3. & bagin of depooition was formed to the soubh during Boco
Ficcene timesz and red beds snd fanglomerates were laid down,

attuated Lo the seeb and geuthuost probebly s

rapidly subsidine bagin,

3

M
w
£

ad
i

nda movements were followed by extravazation

Inve Clowvs, Channol £4104ne of metamorphie debris frosm the cash and

2 & o ofa
HUS,SS GRS Ty o R ) LMV"? QOO e

o 2

S Cassation of deposiition, orogion of granitic rangeg and

updift of sedimentavry bLagin took wlace., MNorth—scuth compression {orges

cinated Tolding, and lator on, dip~slip reverse faulting took place,

porhar

I
¢

o in Middie Micoene tlnee.
6, Cessabion of uplift and ovogion werc followed by deposition

ser Micceno Mint Cenyon eontinental sediments on lnnlan&s hesenont

ecopnlex worralns adjacent to the Eocere~iivocne area of gedimontabtion.




- 4?‘.

Flate 1V. Above: View from paved road, north of St. Franels
Dam, looking west to low hills of Eocene(?)-lMlocene(?) red
beds. Below: View looking south, taken from Charlie Canyon.




the Mint Canvon

the edvanae of & sos Fron

distburbance was followad 1y

n urA
a8
¥

depogition of wonermest Miosone Madelo sondstones and ghalos,

Be Coneral uplift and eagt—weath compression forces pave way
k)

to folding In & north=south dircetion, and to dip~elip reverse faulis

afi)Miocone red beds and Pelona sghisto ag woll as upper

Mg, . N
Lolireon Loos

Wonene Mint Canyon yellow conglemarates,

sage of scoumilabtod gtress along old aites of foudd

gasrps in tha vesborn part of the arves devaloped noral faulting.

10, In tho soudhern part of the ares inundaiion during

N

: F) +3
¥ *c.i forma bl "A of

13

Pliocens{?} ard Flelsiocono times was followed

terraces made vn of coarse malerials.

]

11, The last otoge in the peolozical hislory o

i

ron ares ig represanted by uplliit, dissecbtlon, and tilting on

terraces, and by recent alluviation,
The stroctural Pesturcs of the area possible may bose oome

1 milos to the

oommoation with tho San Lndrens fondit, vhieh 1ies
northeast of the map avca and whose nature o that of o strike=slip

Ponita

GROMORPUOLOCY

-

The ovolubion of lend forma in the map arcs to its prosend
toon resched throueh the modelling ond rst..ﬂpum“‘lm during

N
ALk h A ot AL 8 £

truetural bedles formed during Tertlary times, when

{3

Son Franedaguito



Plete V. Above 3 View locklng Charlie

Cenyon illustrating cave
wlow: View north, fron
on south Tace of highest clif

sathering



e B e

Invbanao o of the comtry rock by folding and fauliins was

k] 3 B i e o
in the control of

agrabes otend hirh dn the

sing gonerally obeop
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ar conntyy appears in the aress

poorly eongolidabed materisls ccour {gee, Cov

2

sheir channedas downeerd in e

=3
o
=
g
s

413 the gtroams are dipsoeo

"

rathor vigovous way., The ares s in ils late youbth bo eavrly weiwre stale
of topographic devalopmont, The strean alons Sen Pranglsquite Conyon
aubs agross the structura of the Pellome schinte indiseriminobelsy

o

at least 1 nlle, refiecchbing ymﬂmpﬁ irﬁuet:ﬁﬁam& of a drainopge svoben

oA s

cghablighed vnder different condibiong,
To the southy alter leaving the schists, Lhe strogn ls con~
soquent with the s;%;mc'&n*@ of Mint Genvon snd Medelo I oo tmnw ,
pumerous subsecuent ﬁribu‘tm”ieg joint %o 1t along :i'm-a%mm:;‘i;mam COUrBO,
The winding pattermn of the slresn in the northeromost pard
of the ares, following a westwoech di r«act?m;g iz the result of chaonse
in 1itholosy and the in “lanm:s ‘of wderlying vock structurs, Tho axee
off anticllines end gynclines ara gubpas vllﬂ to the eourse of the sbrsam,
Hell exposed scarp facss mun subparailel to San Prancisguito
road one fouwrth of a mile west of it. They are {sleaflﬁ? ghown in the
alzphotomeoph, and probably mork the elte of en old feult. Moreover,.

they F@paf%ﬁ brown and red mluw, gands and conglomerates, from over™
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Plate VI. Above: View teken from Lruek Lrall bLetween slle

of 5%. Frenecis Dam gnd Elizabeth Lake, and locking northeast.

It 1llustratee conslomerates traced on the map and indicated

as T E(?) -u(2)3.

Below: On Charlle Canyon, spproximately one mile southwest from
same road l1llustrating detalled cloge-packing of ignecus fregments
occurring in fanglomerates of the Eocene(?)-Miocene(?).
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The glheomeg in atbid

poand

ahruaieral socstion

cOrrUnOrates o, ag may he noticed in

#ige he Such o favlt ls roverse and of short verticel displucement,
i% fades oub Lo the soubhy, near the housas of Powver Houso Heo. 23 Go the

aftor o diztones of 1.9 nlleg.

Gavernous weathering (ses P1, V) i larpely confined to many

i, wmesive conglonerabic sandstlones of

»
¥

of tha area, In some places It ghows %honeyeonb® structure. In

2

parbicularly noticesble,

Crhay, Sonven 4t

Bepn B

narthoandrald

Geanadar 4 ainbaorabion ooeurs An

wous achbles and bovlders comstitulo o

parbo of the arca, whero ig

3

DAl the cosrse conglomerates.
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Plate VII. View from paved rosd in San Prancisquito Canyon, loo
king west into Modelo hills, taken at:

Above: near south end of the area.

Below:z hllls a short dlstance north from Santa Clara River.
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