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The area descrided in this report cocouples a narrow sirip along
the San Jusm River in the soutb-western porilon of the Sunta Ana menntai;zc
in Southern Oalifornis. This region includes a sedimentary serieg of rocks
which forms a gentle westward~dipping homecline off the arystalline core
of the Sante Ans Mountalns. Rocks range in age from ¥riassic %o Recent.

The basement complex comprises & serdies of Triassic slates, '
guartzites, md other rock types, with later intrusives of granitic mnu.l
A conpiderable thickress of Oretacecuas mcka,,f%eufomw overlie the cry-
stalline couplex and is composed of bheavy coarse conglomerates, fine
shales, and micaceous sandstomes. A section of Bocene clays and sand-
stcnes, 2500 feet thick of probsble Martines age, overlies the Cretaceous
section. These rodks have been faulited wp againsd the Lower Miocens San
Onofre facies of the Tewblor. The upper Miocens Monterey shales and Cap-
istrano sands overlie these rocks. |

Local structure in the area includes faulting snd some genile
folding, Btructural and genersl topographic trends parallel the HVW-SB
structural trends of the Santa Aua Hountalns.

1
Moore, B. K.: unrublighed report, Calif. Inst. of Tech., 1830,



The ares dlscussed in this report occuples a narrow
strir east of the town of San Juan Capistranc, Orange fouvnty, California.
The area mapped was a sirip four miles wide extending from San Juan Uap-
istrano sastward %o the Bassment Complex, a diwtance of spproximately
ten miles. The sirip followed in general the course of San Juan (reek.
Pasnose of Investization: The ares considered in this report was ine
vestigated as partial fulfillment of the requirements for the degree of
Magter of Science at the California Institute of Technology. This pare
ticular area was selected st the sugzeation of I, Hémpm Smith of the
Toxas Oumpany, los Angeles.

Method of Investization: The recording of field data was done on sereal
photographs with a seale of 2800 feet to the imch., The data was then
transforred to U.5.8.8. topographic sheets, with s scale of 1:125,000,

and then enlarged two times. Mleld data was gathersd by walking cone
Sacts and meassuring attitudes of Yeds with a Brunton compass., Structural
features, such as faxliing and folding, were mapped whensver t;xair nag-
‘nﬂvaas warranted ‘}mmmtaﬁm. Rock specimens were collected and
later 1dentified. Ko paleontologlesl problem was studled, though num-
eroug fossile were collected for correlation purposss.

The writer viches to thank Dp. Hamoton Smith of the

Texas Cotspamy, Low Angeles, for ks sugpestion of the ares to be studied,
and also for his willing disoussion before work was begun of the pos-
sﬂzle rrodlems that might sxise. The writer slso wishes to express bhis
graﬁ'umae to Dr. Francis D. Bode, of the Seclogy Department at the Cal-
ifornia Institute for his patient aseletance in the field and for suge
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gostions he offered during the sourse of the work, pertaining to oom~
rletion of the problem. Acknowledgement is alse made o the sugzestions
of Dr. W. P. Popence in comnection with paleontologlical problems. The
kindness of the owners of the Rancho Sants Hargarita in permitting the
writer to use their roads and trempass upon their land should not be over-
looked,



to about 1200 feet sbove sea level. The western half of the arvea is
compriged of gently rolling Mlls which are confimed to the softer Mi-
ovens slays, siltstones and shales. Farther eass, the relief graduaslly
becomes Zreater—being accentuated ty cussta~forming massive Becene

@:nd stong menbeors snd Oretacecns sands end oconglomerates, These cuestas
often are contirmoue for several miles and attain helghts of two %o
three lamdred fest. A% the sastern margin of the ares studied, the
hardey and more resisiant bassend rocks reouvlt in still greater relief.
Here, canyone are narrow and steep~walled with depths of six to eight
nmndred feet.

Ieneixapizys Topographle features in the ares are intimately related to
rock types and bedding plemes. The sofber and less restistant Mlocens
sands snd shales have heen erudsd to form Mroad open velleys amd gently
relling bills. Lend~-slides are coumon and often cover soveral aores.

In the remainder of the ares, including the Widdle Miooens Ses Onofre
facten of Tewblow, the Hooens, Upper and Cretacecus deds, topographic
exprossion coincides very closely with rook types. The alternsie re-
sistant and non~-resistant beds, togother with thelr relatively flad

atBitudes, has resulied in a topography that closely parsllels the
struetural tm&s. Canyons have been developed where softer beds oocuy
within the formmations. The adjacent rosistant beds have been developed
into striking cuestas which parallel the strike of the beds with remark-
able wniformity. The Ban Ouofre faciss of the Tembler, has resisted
erosion to a relatively high degree and stands out as s resistant ridee
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which is prominent for several miles. The general trend of these feat-
ures is ¥V-S8, smd is clossly allled with the WW-SE structural trends
of the region.

$he lower section of the Cretaceous beds have a topograpbic ex~
pression guite unrelated to the tremds of features discussed sbove. Here
the topographic forms ars of a move comwon $ype, being roughly normal %o
themaln range. The reason for this abrupt change in topographic repree-
entation 1is frobably twofold. In the first place, the beds have a much
steeper attitude than those previocusly mentioned. In the second place,
the lowsr section of the Oretasecus is ocomposed slroet entirely of heawy,
coarse conglomerates vhich possess none of the charanteristios of the
cusata forming beds., These two factors, plpe a decldedly increased
strean gradisnt, have resulted in a topographic pattern normal to struo-
tural $rends and topography farther west, but quite in line with ordine
ary erosional petterns which develop or mountain slopes.

The slenent of differential ercaion and ita izportance in dee
termining topographbic features is fdeally displayed at the San Onofre~
Hartinez contact, and is quite worthy of mention here, A falt contaot
existe, in which the east side or Bocene side is the wpthrown block.

The relatively greater resistance of the Sazn Onofre, however, has result~
od in its having elevations of as much as 150 foet zreater than the
Boouns sands.

In summary, then, the topogrephy within the ares ie direcily ae-
sociated with the phyeical characteristics of the meits, and may be used
as an ald in the structural interpretation of the area; espsclally as
pertains to the relations of inter-formational members and formations
with esach other,
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Slimate: The climate of the ares ia typical of the semi-arid type of the
Bouthern California Coastal region. The average rainfall smounts %o

15 or 20 inches, most of which falls in intermittent etorms during the
winter nontha. fhumer tempsratures are sspecially mild, rarsly sxceeding
95° ¥,

oipage: Drainage 3w the srea is entirely into San Jusn Canyon, which
exptisg into the sea three miles south of San Juan Capletrane. In the
wastern third of the area, the drainsge pattern 1s gquite heterogeneocus,
being atrongly influenced by the soft nature of the Eiocene sediments.

In general, the pattern is¢ insequent and sppears to be superimposed upon
a rectengular aystem of deeper NW-SB trending canyons. These sanyons
follow the structural lines very closely, snd are closely sllied with it.
Gapistrano canyon is of this nabure, being coincident with a sharp loeal
anticline in the Monterey Bhales. It iz a subsequent canyon since it has
aspuned its course through erosion of fractured area along the axts of
the fold.

In the central portion of the area, the drainsge patters is dis~
tinotly different. I% is rectangular in expression. Cenyons sre vory
straight and correspond clemely with the structural trends. The eante
ern portion of the aves shows still a different type of drainage. TFor

reasons clted wnder foposrsply, o dendritic pattern is present vhich is
quite unrelated %o structural featuress. The large bend and southward
trend of Ben Juan Creek marks the boundary betwsen these two types of
drainage patterns. | |

In cenclugion, Ban Juan Canyon is an sntecedsnt canyon which re~
ceives the loads of meveral types of drainage systems, including insequent

patterns, subsequent streams, rectangular patterns, and dsndritic patterns.
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Yegmtetiont The vegetation in the area is common of the low lying coune
try of the Pacific southweat.

Swltures The area lies within the Rancho Santa Margarita. Most of the
land is grazing country with trock gardsns and citrus groves on the Tlat
alluvial floors sad terrsace benches. The Soil Conservabion Service 4a
wndertaking sroslonal control programs in the lower podtion of the San
Juan Canyon just east of San Juan Ceplatrano, The Plerra Colerado Clay
Products Company 1» operating a clay pit in the basal IJocene clays ia
Cristianitos Canyon, three niles south of San Jusn Sanyon.

1t There sre numercus roads within the sres, rendering it

quite accessabvle. The Ortego Highway, a Miverside and Orange County
Project, goes up San Juan Canyoen to Lake Eleinore., DBecides thde highway,
ars numerous roads satntained Jointly by the forestsry depariment and
Bancho Santn Margarita. In addition, sre several other private ranch
roads.

Buoomicest Becsuse of low relief and gentle atiitude of beds, exposurcs
are only moderately geod. In the wesbern porticn of tie ares, they arve
linited to rosd cute and casyon bottoxa, being obliteraled elesewhere by
mmercus slides and thick soil maniles. 3oil creep is soncsidersdle,
relting in sediments in outcrope that often are net in ploce., The
Caplstrano-¥onterey contact could be determined ouly on the dasie of soil
constituente, and 4in aress of very low relief, could only be inferred.
The resistent character of the Ban Onofre facies of the Tenblor has re-
sulted in fairly goed outcrops of these rocize:, The depcsits ave not con-
&ﬁctim to the formation of soil, and ﬁave a relatively frosh sppearance
at't&m gurface, or at most only slightly below. Esposures in the Eocene

Hartinez bede are By far the best exposures within the area. The alter-
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nation of resistant and non-registant beds with the conseguant developuent
of cusstos has resulted in excellent ocuterops. Single sandstone mombers
outeror as biuffs ten to twenty foet hizh, and may de traced for great
dlstences., The bassal multi-colored clays cubcrep on small ridpes ag
striking colored deposita.

Qutcrops of the upper Crotaceouns sands are guite similar to those
charscheristic of the Bogene., Toward the lower portion of the ssction,
however, the exposures become progreszively worse, and are confined %o
canyone, road cute, snd a fow ontstanding conglomerate bluffs. Becsuce
of the loose, wlithified nature of the Cretacecus cang&mm#@@ it 4s
guite difficult %o find malerlal in situ., The materisl weathers very
easlly and romulis in loose, rocky slopee.



Fogiopalr Yhs sedicents which comprise the belt of rocks dipping off the
west slope of the Sante Ana Mountaine are fypical of the sedimente of the
Galifernia Coast Ranges. An ancnaly srises, however, in the fact that the
moumbain sysves iz a $ilted falt block. Uplift has ocourred intermittent~
ly, and is orobably geling on ab the precent itime aleng the Elsinore fault
system to tis northessst. The Flginore fault gysten lies along the northe
sast face of the Santa Ans Mountains and gives rise to the very steer
sogrp windch s¢ bounds the range. The development of the block bhas taken
plece in a sexiss of novements which have left as a record a large series
of stresnm derraces. Consequent with wplift of the block from the north-
sast, uas been general warning of the western side along the region stretch-
ing from Tustin to the cosat below Ocesnside. Structural trends in the
block sre in strict contrast with the sast-weslt trends of the Loe Angeles
Bagin to the nortii-west, NW.BE trends predoninste, which is synchronous
with the LW-55 trends of the Peninsular vanges. The relations between
ignecus rocis sad sedimentary rocks in the Peninsular ranges #s borne ¢ut
in the aves hwere studied. The central mountaln zsae lg composed of gran-
itic (&isrites) rooke with later intrusions in the forn of pegmabtite and
aplite dikes, while the marging of the ranges are couposed of a belt, at
most only a fow miles wide, of Cretacecus and Tertiary rocks., Erosion

has deeply unroofed the rangs, so that only winer amcunts of the meta~-
worphie camf are lefts, This Jde@p ercsion and siripving has axposed $he

bathol ithic charscter of the rangs.

W

Seer, Cerl: "Land Forums in the Peninsular Ranges of Califvmmia ss De-
veloped sbout Warnerls Hot Springs snd Kesa Grande,®

U.0. Pube, Cecl., Vol. 3, {1929)



two clssesst the cryetalline metamorpbic and igosacue rocks, whiech go %o
meke ur the mountain core; sud s belt of sedimsutary rocks which form an
gxtoneive geriec in the forw of o wesbward dlpping homecline sb the foob

of the ronge.

The crrestalline rocks comprising the basement complex were not
studicd further than %c accertaln the general tyyse pressnt, B, ¥, Hcove,
in hie thesis (CIT, ’193(‘}}, for the first dime &ifferentiated the series,
Formaticnal names were epplied but will not be referred to here. In gan-
eral, the outer margin of the core ic coupesed of several thoussnds of
foet of 2 metamorphic series of vayious rock tyves. Appsrenily the ceries
at orne time feormed & cover over the batholithie intrusion of later grane
itic rocks, tmt deep ercsion has left orly s merginal repressentation of
the occrurrance. The age of these rocks ie zot definitély imown, but o few
Trisgeic foesils have been reported limsestone wnses.g It ig generally
bald By previous writers that thip series is a correlative of the vhy-
1lites and elstes of the Banta Homdce Mounisins, and voseidly of the
Fransican of other sress, i of a differant facies., The geries on the
other hand is distinotly different than the wetsmorpiiles of the San Gabe
riel Howntaing which bound the Los Angelec Basin on the merth., Thece
faets point to the confirmation of the ascigned Triascic age. Ths serles
is composed of quartzite beds, snd conglemerate beds, with mmerous phyl-

lites or slates, Inm Upper San Juarn Conyen, these cuarbzites and slabas

3
Mekersont
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nave been exposed very well and are seen %o be dipping very steeply to-
ward the wes$., The quartzites are fine grained, and dus te the presence
of iron, have attained a rich brown celer, The slatez are for the wmost
part gray, and show a poorly developed slaly cleavsge. In Iucas Ganyon,
schists and gneisses are exposed in addition to the gquartzites and
slates. The metsmorphic rocks represent & serissg of old msdimsﬁts which
have been vigorously deformed, welifted and tilted. Their presence indi-
cates a depositional basin previous to the Nevadan Bevolution, at which
time the Jurassic granites generally intruded the Pacific Ooast. The ex-
tent of this basin ig unimown, but as nmontioned, ebove mey have repres-
entations in the Sants Monica Hountaine, and even in Franciscan areas,
asguming of course, a facles differvence,

In close proximity with the metamorphie rocke, and subseguent to
them is a group of lavas and tuffs, intruded by andeaite dikss, l‘ﬁoem‘i
has listed three digstinct flowz of the lava and toff accwmlations. The
volcanics have been considerably metamorphosed snd show rmumercus svidoncesg
of minor faulting #ith gouge and slickensiding. In the vicinity of Hot
Spring Canyon, the tuff is colored a brick red, and shows a very fine,
nomogemecus character., In thin section the material aspears opaque, bub
containsg nuwnerous glass shards. The andesite pertion of the veleanics
appears universally in the ares s a propinsnt bed, some téna of feel
thick, and dipping sbhout 35°-45° to the west., In all sxposures, the rock
imrediately undeglies ths Cretacecus Trabuco conglomerates. The age of the
volcanics i8 evidently later than the metamorvhic series, being sither
late Triassic or esrly Jurassic.

The metamorvhic rocks have besn intruded by granites similar in

Moore, B. M.y wunpublished rsport, Calif. Inst., of Tsch.,, 1930.
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character to thosze of the Santa Monica Mountaine. It is probably vost-
Trizasic in age, apd 4o present ac bowlders in the uneonforseble overlying
upper Crstocepus beds., Thus, it is aleo pre-Uhice. and has been comwonly
supporsd to be wwer Jursssie, like the similar granite of the Sierra
Hovedas. In scme localities, notably, San Juzn Canyon, the graaites are
aloo present at or very nesr the sedirmendary contact. Bitheihesse gocurances
repregsent cupolas of the main batholith, or they have bheen fsultsd into
the metacorphies. In either advent, ther are very much decomvosed amd
show effects of having been subjected to considerable weabthering. Alber-
ations have occurred prolifically and are vresent ss kaolinizationsg of the
Poldnpare and ealeitisation in the vicinitiss of hydrothermal activity.

In addition to the presemes of calcite as sesn snd pore Fillinge, numer-
ous lead deposits of minor extent are present (also sttributable to the

hyrothermsl acticn).



The bassment complex, cozprising the core of the Santa Ana
Hounteineg, is overlailn uncoaformably Yy a section of Cretacecus, sed-
iments, whosge entire thicknees amounbs to some 5000 feet. Following
?mkaz'd'sﬁ classification, the writer has differsntiated this serieg
inte two groupe: a lower section, the Trabuco formation; and an upper
section, the Chico formebtion., In all localities gtudied within the
ares, the Trabuco beds dip off the basemsnt rocks at apgles of sbout
25%, The depositional nature of the beds on the crystalline complex
1es demonstrated by the mediwm dips of the rocks which earry them some
distance up the slopes of ridges in such & way that often a thin veneer
of well rownded boulders is all that remains, The belt of Trabuce cone-
glonerates iz only some three or four hundred feel in width, and, ac-
counting for the dip, smount to sbout two hundrsd feet in thicknsas. The
beds are brick red in color and show in some places a rapid change to the
buff colored conglomerates of the overlying Chico, and in other localitiss,
a grodational changs to the Chico tyre. The conglomerate is composed
of a poorly sorted and unlithified aggregation of rhyolite, andesite,
geniet, and granitic material ranging in size from peas tc large bouldera,
The recks avre sub-rounded, and renresent the types of rocks to be found
within the central cors of the ramge today. Joparently during Cretaceous
time the range wae much more extenside and higher toward ths east than
it ie at the precent time, and furnished a groat amcunt of alluvisl, fan-
glomerate, and oubwsh naterial %o a large basin to the west.

The formation has generally & clay matrix $hrougheut which is in

5
Packard, B. L.t Cret. of Santa Ana Mta., U.C. Pube. in Geol., Vol 9,19156-18.
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contrast with the sandler matrix of the younger fuico conglomerates. The
conglomerstos of the basal Ohice lie with arparsnt conformity upon the
Trabueo hede, though the zbrupt change from red o zray beds in some lo-
culities might enggest an eroeion interval., A salient point to be noted
in conneciion with the presumed fifferent conglomerate fecies, is that

the loosely cemented conglomerates of the Trabuco formadion devslop upon
weathering a rounded ropegrerhy which iz in marked contrast with the abrupt
cliffy formed by the gray conglemerstes of the overlying Chico.

B, H. Emres has referred to the Trabuco and Chico conglousrates
beling of marine origin, He at#ributed the red color of the Trehuce to
excegeive oxidation of iron present with the rocks. The writer of the
oresent maper, howaver, is of the impression that the beds are continental
in origin, and represent large amounts of fanglomerats matericl. MHumercus
chenrals withdn the conglorerates are present which o3xhidbit lensing red-
digh ssndetone beds which gradually grade in texture into the songlomerates.
If the red eclor of the Trabuco is due to exidation of iron (vherein the
writer is in egrecment with Moore), it sesms mere thar 1ikely that it would
be produced under continental conditicns which lende iteolf to the oxidation
by alr far more readily than would bs the case if the materisl were marine.

8ince no fogwxils have been reported from the Trabuco, its age,
based on stratigraphic relations. is slightly older then the Chico sories

and prewumably represents soms vhase of vre-Chico Oratsceocus.

Moore, B. M.t wunpublished report, Calif. Inst. of Pech., 1530.
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The Chico formstion has heve been differfiated into three umits,
all marine in origint & lower Huff cclored corglanerabe of generslly
unsorted and semi-pemented rounded material varying in cize from peas
to large boulders; a middle chale member comprised of finely bedded
black nicacecus shalss with gray liny sandstone lenses; and an upper series
of messive brown micacsous sandstones and shales, the latter containing
mumercus gray limestonse covncr.atiens. The divieion of the Chico in the
ugnner here dlacussed 1o baszed on litholegic features alonse. Since the
paleontological sspects wers not studied, it seemed loglcal to meke the
Givigion in this manner, thougdh the divisions are =lighily different than
thoase nade by W. P, Popsnoe in his otudies farther uortlé.. In general
nature, the lower conglomerate iz a corrslative of his Baker conglomerate.
The dalvision beiwean the lower conglomerate and the middle shale is the
ssze as made by W. ¥, Popenoe, =5 indicated by the presence of Acteonslla
oviformis in the hard beds just beloy ths shsles. ‘\’ﬁiiqmvat, Dr. Popence
hag grouped together into what he calls the Holt Shales, the two units
here described as the Midcle shale, and wpper sandstone.) Wrowg - w P

The conformable relations betwesn unibts peints to the continuoue
gaposition of the eeries, the diffsrences in litbology being atiriduted
%o an oscilletery shore line during the pericd of subnergence. HNotsble
within the series is the sbundance of mica, & fact quite in contrast with
the overlyingvﬁomne beds which are relatively free of ferromagnesiuvm

ninersls.



Besting with gpparent conformity uron the Trabuco formation, iz
a sories of conglomerates which differ from those of the lower formation.
The matrix, instead of the brick red color of the Trabuco, is much lighter,
grading from gray to a buff. In places, the conglomerate iz more firmly
cementod #nd refiects the attitudes of the beds wuch better than the more
loossly cemented Trabuce. The material is well rounded, and is composed
of derivatives of the Bagtern Complex much the came as the underlying
beds, though quartzites and acidie rocks are in greater shundance. M
increase in cize of material is arparent in the Yower portion of the fore
nation, but becomes smaller ag one goes higher in the section.

The lower conglonerate becomes very well lithified as toward the
top of the section. Here it is interbedded with hard santsbones which
have a calcerscusz cement, The size of material in the conglomeratic phases
are much smaller than the conglomerates Below, and appear in plases to be
more angular, Interbedded with these sands snd conglomerates are hard
gray limestone lenses containing an abundance of Acteonella oviformis.

In genersl these resistant facles of the lower conglomerate appesr as

gray bede, but due ¥¢ lateral variastion they mey oeccor as distinetly diff-
erent. In Igcas Canyvon the beds outcror and eoplay & yellow color dus

o oxidation of iron within the nmaterial. Here the calcarsous cement hae
given way to a sandy cement and matrix. The difference in the ty:e of na-
trix indicates that the material was denoaited under different depth con-
ditions in the basin., In general, it mév be safd that the lower conglomer-
ate nember was deposited under shallow water conditions, nemr shors, and
that vardations in the denth conditions have led to & lateral varistion in
litholozy. The maximun thickness of the sectlon awcunts $o about gﬁoe faet

and point te the extengive nature of the source of usterial to the Fast.
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Overlying the lower conglomerate conformably, the Middle Shales
occur as & very soft series varying considerably im thickness slong
strike, Their aereal sxtent is very clearly maxked by s thick growth of
graee which is in contrasit with the demse brush so charseleristic over
areas of conglomerates and sandstones. The shales are generally darker
than those occurring within tha upper sandstone, renglng in color from
dark browns to gray or oven black. They sre of a much finer texture than
the younger shales higher in the section. Interbedded with the shales are
lenges of hard gray limestone and ealearsoue cenented sandsbone varying in
thickness from a few inches to a foot. In the northern exient of ihe facles
in the area ciudied, a comglomerate bed is interbedded with the shales.
The material is of a similar nature to the other conglomerates within the
Chico, Similar occurrances have been reported by L. A, Lewie in his work
along the northern mergin of the Santa Ana Mountains, =and aleo in the re-
port by W, F. Popence.

The shale faciss represent an envircnment gulte in condract with
the nesr shore conglomerate accwmulations. Fresumadly s deepsning of the
seas occurred which tersinated the shallower scoumulatione. The subsidence
wag evidently not wniform throughout the region, since the chales have a
constantly verving thickness and sppear to lense in vlaces, especially to-
ward the northern hound-ry of the area. To the scuth, netsbly bslow Ver-
duge Canyon, the ghales appear to grade inte and bseome Interbedded with
gray end brown miceceous sandstones. In road cuts along Verduge Canyon,
in tha strétigrapbic position of the snales, the shalez are interbedied

with seands and show aldsrnations of beds a few inches to a few feet in
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thickness.

The soft nature ¢f the wmiddle shales hee condributed tovard inm-
wortant riyrniograchic conditicns in the area. Transverse ridges to the
ghrike of the heds show exesllent developwentz of kerncels and kernbutbs,
the recistant conglomerater resulting in vrominent knolls, and the less
recistant chales regulting iv low saddles. In addition, the shales nave
controlled the course of San Jhaé}ﬂreek to the wast. The cresk has main-
tained itr covrse through the realstant lower conglomerates, bud on en-
countering the shales, over which lis the uprer resistznt sonderbonss,
sought a courss along the strile and coincident with the shales. An
sbrunt change in course thus teok plome at the centaet betwaen the shales
gnd uprer sandetones. This change in course has resuvited in the scouring

out ef zrest cuantities of the shales,



The upper sendstone portion of the Chico includes sevaral rock
types. Immedlately overlying the widdle shalss iz a small thickumess of
conglomerate, This ls followed by several hundred faet of tan sandstons,
weieh i in turm overlain by tan chalea. Derocition of the seriss was
evidantly initiated by a shallowing of the seas following deposition of
the shale serisa., Conformable relations exiet, and the suppcsition is
that deposition wes contimpeue, “he conglomerste beds lnwediately overs-
lying the shale wember ig very similsr in corvesidion :nd texture to the
lower conlomerates. A predominanes of acidic and cuorizitic boulders
oecurs over basic and volesmie tyres, In vlasces the conglomerate wesalhe
ars to = brick red, very sizilar in sppesronce to the Trabuce facies,

Cradationally overlying the conglomerate ocours a considerable
thicimess of zessive dan sandstons. Thenss bede nre excellently sxposed on
the west gide of San Juap Creek along 1te southerlyr trend. The beds, dve
to their low dip andé uassive char:eterictics have formed axtensive bluffs
and cusstan., The bluffs are very linear in structure, huaving been subjec~
ted to the gradual westward novement of San Jusn Creel.  Tiis nigration of
the coares of the streas is indicabed more fully by ths cccurince of &X-
bansive terracss on the east alde, and thelr ecntirs sboence on tae west
Bank. The sandstone bluffz adtisin heighte of twe to thres mmdred feet
above the creek.

The sandstiones sre a licht tan in celor throushout and are very
fine grained. They are distinctly micécecus and show deeyp wsaibsring of the
faléspars. Cocagional conglomerste and shade lensee ghlch often exhibit

lecal unconfornities and crogshedding, ‘the consloperate horizons and



)G

lenses are composed alnost entirsly of well roundsd acidic }bcul&nm, and
have a sandy matrix similsr to the sande of the romainder of the section.
Ovarlying the massive sandsiones, occure a serissg of well indurabted ssndy
shales, The series shows well dsfined bedding planes and are interbedded
with thin gray lice gbone beds of a very resistont nature. Throuwghout the
ghales ars an abundance of srherical concrations componesd of hard sand-
stone with a lime cement. These nodules range in sige from an inch to
saveral inches. In addition fe the spherical concretions are muerocus
irreglerly shaped hard gray limestons coneredions. Many of these are
very fossiliferous. Oneg such councrebion yielded an indetersinent amwonite
about 10 inchee in dismeter. It ig the largest of its kind thms far found
in the region.

Hesr the Chico-Martines contact, the buff shales ofter assume s
darlker cclor and become Tiner grained. Thies in wsll shown in Jhristian-
1%08 canyon where they are in conbtact with bassl Jocens conglomerates.

The darker aprenrance of the chales ie thought to be due to considerable
carbonization. Packsrd revoris lignite ssaws interbeddsd with the shales
farther north, and these black chales mey correlate with them, However,
the scope of the present work has shown only lignite of Eocene age inter-
bedded with the Bocene claye. The black shales show & very obsoure and
oscillatory bedding, indicating considerable movement of water during
deposition.

In guenary, the Cretacecus sectlion represente a ssquence of depose—
its whose scurce was ia a high lying land mass to the Bast., The method of
depesition varied from é lower eantinantalkacemﬂulatian ¢of alluvial nater-
ial to successively younger marine deposits varying from near shore to

deeper water fafiee,



The Cretaceous period was not terminated by strong stuctural
novements within the region studied. Attitudes of Tocene and Cretacecus
beds are comparsble and indicate relatively steble conditions during the
interval between the tiue of deposition of their respective beds. %The
presence of s hiatus is, however, cconclusive, In the several exposures
ef the contact, the uppermoesl Cretagecus ghslss show wery irregular suf-
faces, indicating an erosion period following their deposition. %The change
from upper Cretacecus marine shales to Zocene basal beds is an abrupt ome,
the bagal Focene being couposed of a heavy conglonerate.

It wae at first suspected that a fanlt oxieted between the Ore-
taceous and the Zocene because of the higher topograrhic vosition of the
Cretacecus, and the gccurance in oane locality of white Bocene sands bube
ting againet browm Oretaceous shales. Hore detalled work, however,
showed thig conception %¢ be erronecus. Throughout the extent of the con-
tact, basal Bocens conglomerates, sands, gnd clgys were found, s singular
point in a depositional contact. In areas of higher relief tranaverse
ridges showed Zocene bods eastward on ridges, and Cretacecus bdads westward
in canyons., This was in further substantiation of a deppsitional contact.
The occursace of the white sands against the brown Cretacecus sands ngy
be due to lecal faulting or slump conditions., The presence of topogra hic~
ally higher Cmtacocua beds nay be due either to sliding of the soft Fo-
geme claye, or to a high lying cretacecus nass ab Yime of deposition of
the basal Focene, with an Boceme basin at the foot of the mass. This would

guzgest the pouseibility of primar: dips in the deposite, which is borne out

by the presencs of generally greater 4ips neasr the contact.
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BOCENE

MARTINEL FORMATION

The name Martinez hae here bemn applicd to the entire section of
s-dimente renressnting the Eseene. Waadfﬁr&T refere to the section as  eo-
longing to the Tejon; but, after conversatione wit: W, P. Popenne concern~
ing the Focene fartier north, tns writer of the pre-ent vpaper is of the
opinion that the deposits belong to the Marsinet reriod of depossition,
since 4in lit slogy, they are similar to the bede farther north.

A basal conglomsrate of varizble thicknees dieecnformetly owsre-
lies the Cret:ceous. The conglomerate is compossd of well rounded
pedb . les which in freéh expogures are very well gemented bty a sandy ma-
trix. The material, presumahly laid down in very shallow continental
barins, r-presents reworked Cretvacesus material with the zddition of fur-
ther material fram the Hastern complex. Acidic erystslline rocks pre-
dominate and, on the surface of the ground, reszemble more recent terrace
meteriale. Overlying the bagzl conglomerabes, and ogcurring as lenses,

2 2 gre=nieh colored, ¢osarse grained sandsione eontzining abundant very
larze mios flakes. The greeniss tinge of the sands is attributed to alter-
stlon due to chloritization of the ferromagnesium constituentsz. Theze
beds are correlébed with einmilar horizone farther north studied by the
writer in the vicinity of Santiago canyon. Tueir stratigraphic porition
immediately above the basal conglomerate 1&g common in both loeslities.

A wvarisble ssetion aof clays, shales, variezated silistonee, and

7 “‘Qﬁafora. A- 0-3 U. c. Pﬂ.bgn GWlos Val. 150
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lignite beds immediately overlies the bessal conglomerate and chloritie
sandstone. The accummlation represent continental deposition under a
marshy environment. The lignite d:posits indigate a warm, humid climzte.
The most extensive d-posits of clay oecur in Cristiznitos Canyon at the
southern margin of the arca. lere they have been mined extencively by the
Tierra Colo. Clay company. Chemicsl analysis of the clay have shown the
51203 to run as high #s 5%, and toe Fc203 about 2.5%. From information
received from Mclfeese of the company, it hss been found that the Alumin-
um/ iron ratio is nearly a constant. The clay represents a very fine
fireclay anéd is white to blue-gray in eolor, Its ocourrasnee is in beds
a few inches to several feet in thickness, The deposits occur as local-
ized basin-like secumlations, representing aggragation from standing
water in which the fine suspended particles gradually settled out,

Overl.ing the white clays, sre thin beds of black carbonacecus
plastic clays and lignite seams, The carbon ratio is .igh enough to
gupport combustion, but on burning leave: & klianker tyre of residve. Im~
mediately underl ing the fir clay is a mottled plastic clay whieh is quite
similar to the BEoeene deposits at Alber Hill to the north.s

The fireclays and carbonaceous seams grode laterally into hig ly
eolored friable silts whieh contain a grester percentage of iron and
‘silica. The depoeits are finely bedded with =lternating red, buff, yel-
low, and white horizons. Thece deposits weather into local badland
topography and are very striking.

Locally, and in addition to the fire clays, plastic clays and sands,

8 : _
Clay Resources and Ceramic Industries of Calif. Bull 99, Calif. State
Mining Baresu.
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& rather gontinuous bed of red end yellow pisslitie clay occurs nesr the
buge of the series. This bed attains a thickness of several feet just south
of San Juan Cresk, but becomes nregressively thinner towsrd the norti, though
it does remain persistant. In Oristianitos Conyon the bed grades into the
white fire elay.

In the northern portion of the ares, the ¢olored sands and clays
show considersble interbedding of ssnds and conglomerates. The conglomerate
horizons are very frisble, &nd have a soft red sandy matrizx,

The total thickness of the basal member of the Martinez, whioch in-
eludes the bas- )l conglomerates, elay beds, and variegated sands, amounte to
about 200 - 300 feet. The gonglomerate hag a thiciness of about 100 feet,
the elaye and sands comprising the remaining Z00 feet. A detailed seétion of
sands and elays at a loeality north of the San Juan lreek shows the follows.
ing sequence (top to bottom):

White arkosic ssndstonsecescmwee—weeo(great thiciness in upper
portion of formation)

witlte-yellowersd pisplitic clayeew=wi-3 foet

massive yellow sandstone, ¢layww—w---15 feet

red clay, arkosic - 15 feet

red, yellow sandy slays, arkosice~-w=1" feet

buff, soily ssnds, olays, large
biotite flakes— ~eeecewae? fout

red clay - ~meel foot
buff ssunds, biotitic- ——
Cretacesus

The basal member is groduslly overl&i# by 1507 feet of massive ariosie
sandstone. The sandstone outcrops in contimusus b1luffs alens canyomn~ and
is a2 brilliant white compzred with the older Creticeous sands. The sand~
stones are eomnossd entirely of angulaf guartz grains with zn arkosic cement
and matrix, Mica and otier ferromsgnesium minerals are entirely lacking.

Qceasionally, green, gray, or red shale beds occur int-rbedded with the
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sands, The shales show irreguiar contaets with the sands, indicating var-
iable decth conditions during der~siti n. Throughout the sznd: are econglom-
erate lenses and pebble horizons aof very well rounded acidie rocks.

That deposition of the sands oeccnrred very rapidly in o iarge delta
is suggested by the angularity of the greins and interezlsted shele and
eonglomerste horizons, Cross bedding is 2ls0 resdily disecernsble in fresh
BXNOBUre”.

In summary, the Martinez formation represente a formation composed
of beds of contimental 2nd marine origin. The baasl member indicates acoume
lations in marshes or swamms, which , 28 indicated by the upoer member, gave
way to & deltale marine 2ecpmulation of sends with eonglomeratic faelies

fntercalated throughout.



MIOCENE 8/RIES

The Hiosene group within the ares is represented bty & thin section
of Hiddle Miocene Temblor and ite related San Onofre facles, a seetion of
upner Hiocene Monterey shales, and a secetion of questionadle upner ioocene
of Lower Pliocene Cspilastrane vocks, The Miocene rocks copese a series of
marine sedirents, whose deposition is meparated by periods of emergence and
erssion. Shallaw and deep weter tyres of dencssits are present. True contact
relationes »f the Miocene rocks wlith the underiying ZSocens 1s not known with-
in the sres zince the Cristiznitos fenlt forms the cont:cet and culs out the
whole of the Vagveror prsasnt farther north. Prasumsbly the intervsl be~
tween Hoeene and Miocene wis marked by sn extensive period of emergenee whieh
had & duration cowprrsble with Oligocene time. At any extent, the attitudes
and structural reletiong in the Miocene beds ere such un to inéicste discon-

formable relstions and nossible even uneconformable relstiosus,
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TEMBLOR FORMATION

The Temblor formation, middle Miocene in age, 18 reprecented by only
a few hundred feet of friable yellow ezndstones and interbvedded shales. The
sandstone is poorly lithified and shows llttle or no dedding. Oreat guan.
tities‘af firon have produeed limonite seams which 2lso contain poorly pre-
served marine fossil remains. The sandstones are micaceous and ere generally
free of arkosic material, Occasional glamcophene flakes are present indle-
ating its souree as being the 21d land mase of Cataliniz rather than the
Eestern comalex.s in numsrons plaeces are intervalated fine gray shalass.
A prominent fossil reef member is also present just west of the Cristisanitos
fanlt and north of San Juan Canyon., It is comnsed of a very limy sandstone
whieh eontaine mumerous cpeclss of pelecypods and gastorpods. The beds vary
from one to several feet in thickness. Glsvoophase flokes sre present in
instances in the reefe, tut not in sufficient emounts to worrant assignl g

them to the San Onofre facies.

SAN ONOFES FACIES

The San Onofre facies is & facles of the Temblor. It is a unique
horizon in the stratigraphy of Southern Uslifornie. The type loecality is San
Ounofre Hountdin, which lies just inland 2 few miles south of ths town of San
Clemente. It hae bdeen carefull described by Wﬂodfard.lo

‘riefly, the material forming the San Onofre wae derived from a post-
30

ulated #Mocene nigh lying land mage Catelinia to the south-west.” The mass

¥oodford, A. 0.1 'The San Onofre Breccia, U.C.Pub. in Geol. Vsl.1%, 19285,

10
Woodforda, 4. 0.3 U.C.Pub, Geol., wol. 15, 1925.
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was comosed entirely of Franciscan rock tyces of Jursssi¢ sge, znd shed
paterial intermitteatly in great gquantiiites frowm e oresumsbly high and
steep nortia faece into a northera basin of deposition. Arid conditions pro-
bably prevailed. as indicated by the extreme angulerity #nd great size of the
materizl. The presence of such zagulzrity bas led te the use of the term
"breccia™ when referring to the formation.

The roeck tyres imclude old shists and gneisses of scveral varieties,
as well as guartzite fragmenis, slste fregments and & few igneous fragmenis.
The characterlizing metazmorvhic is a gl-ucophane gchist, which makes up 2 good
portion of the formation., Thiz rock appears blue and contoins lominze of
almost pure glaucophane. Other fragmente show god erystallline develooment
of the minexal, Iﬂ adéition, there ar- tuantities of actinolite aehist,
mica sehist amd gneisses, sund pyroxene schists. The brecela has = silie~-
fious cement snd in fresh exposures exhitits a charvcteristic viue-gresn ecolor,
The materisl $e very pooriy sorted snc has a very wide range in si:e. Some
fragments attain diazmeters of three or more feet. These lurge boulders often
show the intensze folding characteristic of the Fransican com:lexes. Inter-
dedded with the brecciz is an occassional sandstone horigzon, alse cant&iniég
abundant gleaucophane. In exposures along San Juan Creek, the breecia shows
excellent eros: bDedding of meterizl somewhat emaller in size than the ordin~
ary fragments. Immedistely overlying these beds are etriking horizoatal
beds which are cross=é by resistant veriic:l beds of the szme composition
(see figare 3). Tiis pecuilar arrengement of reef forming norizons is prob-
ably due &0 joini or fracture fiiling with subsequent cementation. ALurious-
ly ensugh, both sets of beds are fossiliferous, contuining species of pecten,
ostracea, snd various gastrovpods.

From the faune occurring within the San Opofre. a marine origin is
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indicated which bears coarser barren littorzl phsses. The marked angu-
larity of matericl in the formation snggests thet the rocks were carried
only very short distsnees, btnt intermittently in great guantities, since
sorting is very poor. The highly resistant charczeteristies of the forma-
tion ag & whole is shown by the high tovegra-hy it hus retained. In genersl,
the matsrial tends to westher off into huge rectangulisr blocks of trecciated

material, which are subeecuently decomposed into smaller fragments.

MONTEREY SHALES

The shales immediztely sbove the San Onofre are correlated with the
type Honterey in lorthern Californis, snd ths local fucies in the lLos Ang¥ins
Basin which ineclude the Hod lo amnd Tuente Shzles, Rather than assign = lo-
cel name to the depéaits hers mapred, the writer hos chogsen to refer to: the
formation in = general sanse by using the term Monterey Sheles. The shales
are unper Miogene in sge and overiie the San Unofre amd Temblor with uacer«
tain relztions. %ﬂodfordll h2g indieated an interbedding of Szn Unofre with
lgwer Monterey in eliffs along the co=st; bub, due 42 very poor gxpdgures,
the relatione in the are: hers studied are sbseure. Field relztions sugges$
that the Monterey has lacped up ¢n the San (nofre which, at the time of
deposition of wrper Hiccene sediments, may have Tormed a topegra-hic fea-
tnré of greater relief than the surrounding country. This is borae sat by
" the faect thet the Monterey occupiesz hizher tonographie positions in the south~
ern nortion of the area, completely covering the San Cnofre,

The Monterey oomnrises n series of diastomaceous shales and cherts,

The strzte are very well bedded, and show sasy clsxvage into fine lominae,

11
Voodford, A. Q.3 U.C.Pubs. Gesl., Vol. 1%, 1925,
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The cherte are lizht colored =znd oceasionally grsde int§ a sandy or shaly
facies, They wesathe: into rounded blooks which econtazin an abundanes of
siliceous vaina., A group of light colared fristle poorly beddied shales
lies beneath the distomseen s shales. The shxles are fine greined and

tend to we ther into bsdland tovograshy., Bone fragments were found, but not
sufficient enough to be identificd. Ash beds ssuociated with white, hard
gray sendstones were found at one locility. It &s thought thet these beds
asecupy & stratigraphically higher position than the dlatomuceous shales

and eheris, znd represent a vossidle continental or susllow wzter facioes.

The Nonterey represents, in generzl, a depp water type of depog-
ition in whien niliaegua cozes and dlatoms were deposited in great gquan=
titles. “The incampeténay‘of the bede is demonsirated in locel folds ocenrring
throvghout the formatlom., In some cases this folding bDekomes wvery tizht
and rerults in vertic:l, or even overturned beds.

The T-oraation is very ovoorly expos-d, snd attitudes can be ohtsined
only in e¢anyons where, sven then, they may e deformed Ly slumping or gliding
of considerable megni tude,

CAPISTRAN: ?ﬁH§ATZO§

The Cepistrano Formation overlies the Monterey with ayvparent con
formity. 4n hiatus is indicated, however invthe change in lithology from
di=tomecesus shelexz to sendetiones. The age of the formeiisn iz doubtfully
Pliocene, 2né mey be upper Hiocene. In places, the lower p:art of the
formation notably just north of the Ortego highway, is compoeed of white
sandy conglomerates of = véry arkoeic nature. The conglomarates eputain
emallvrounée& pebbles which are very poorly cemented. Tlsewhere, the lower

portion of the formation iz composed of yellow sandstonecs containing cone
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siderable mics and ezxliche. At several loezlities mear the coniaet, material
wag Tound, thovgh not in nlace, which showed a2n angulsar conglomerate composed
of fragmente of Wonteroy chert. These sccuranges suggest a basal bed in

the Capistrano of this nature. & Several hundred feet of fricble sandy-shale
and silts osccur above tine yellow\s&ndatmn&‘ They are buff edlored andé eon-
tain interealated seams of zypsum sometimes two inches thiek., Transverse
veine of gyne@m are slso pr@sent‘ﬁs fraeture fllilings. One loesl sceurrsnee
of very white well-rounded beach saznds was found in the buff shsles. Little
or no arkoee was present, Indicating an osrigin simllsr to that of the sandy
‘bpeaches forming alon. the cosst at the present time, BHumsrous well westhered
foseil remslnc were present. Thece deposites represent shallower conditions
then the adjacent sediments, nossessing near-shore chorzoteristice. Mumersus
littoral focies were noticed in the north-west portlon of the area mspped.
These secumulztions are very limonitic and contaln mamerons horizonsg of

well rovsded pedbbles.

The faunsl record is limited to the fragmente mentionsd sbovr plus
fragmentary skelstal remcine of whale (ribd bvones znd portions of the varta-
bral ecolum.)

In snmmary, the Caplatrenc is reprecented by marine d - rosits of muech

gshallower origin thsn the underlying Monterey. Litdorsl sud near shore dew

posite are present throughout the formatiosn.
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QUATKENARY DEPQSITS

The gusternary is represented im the srea by three mapsable units.
These are, in order of dircossiont 1) alluvial material; 2) lendelides of
consid-ratle magnitude; =nd 3) ertensive stream terrtces.

ALLUYIUM

Strezm and csayon fillings, wesulting from outwash meterizl from the
righer mountains.and ths reworked sediments of asdjecent sedimentary strats
form the alluvial depasits. Thece deposits are comuozed of sende snd grovels
of varisble sompoeitien. In the lower reaches of Arroyo Trabues, a gravel
‘mit i beling overzted by Greham Frps. Gravel CGeo. Here, the maximam depth of
grevels probably amounts to aebout 107 feet.

LANDELIDES

Landelidee are of considerabls size in the srea, especizily in the
Miocene sediments which are of 2z very soft nuture and lend themselves to mud
£lowe when wet. In most places the 3lides have been influenced by the undexr-
cutting action of stresme. Perhaps the mort spectacular slide present in the
srea is the one securring in the Zsn Onofre Breccia just west of the Cris-
tianitos favlt. Thie movement of material has involved an aresa of 20out
25 aeres and heg been extensive enough to develop an intsresting phyeiograph-
f¢ festure on the uvhill side. The rooks in place bccupy 2 high ridge whieh
bound an smphitheatre to the north. 100 feet lower znd to the north of the
south bounding rid. e, 2 subsequeni concentrie arrangement of knslle represen-
ting meterial rotated up bf movenment sn the curved slido-surface hes deval~
oped. The presence of the slide is further indicsted by &«n admixture San

Onafre materisal, Monterev zsh mgterial, and te the east cusntities of Mare



tines sandetone. Further evidence pointing to this femture is in the ocour-
snce of mzny small closed baging in the sltered ares which refleet the rotate
ing movement of material. The slide huspresumebly been inflvenced by the drece-
isted zone slong the Cristisnitos fault and proueble psaoclated loeal
favlts. Sever.l other smaller slides ocecur along the fsvlt zone, but do

not refieet the fe: tures as well as the one ust dlscussed,

Giss

Stream terraces are best developed in San Juan Cenyon and its
tritmiery, the 4rroyo Vrabucs. Hepeated uplifts eof $ne Santz 4ns bloek are

well reflected in the successive s ries »f flet benches. Three levels of tep~

- races, with the strong possibilit; of a fourth zre present. Correlation of

the various levels was oot attswpted, but the prodblem presents interesting as-
rnects and suconraging possiblliities. UCccupying step-like benches on the back-

wxard side of the creek, the terraces maintain consistant helighis and very

- flst surfaces. ‘he material represeated in them includes Pleistocene slluvial

mzterial wzhich was deposlited waen Son Juan Ureew flowed st the respeciive
P

levels of the terraces., Yhe meterial is well rounded shows peor sorting, and

pontoing large smouats of sond snd grovek. An interestiag developmeni of the

.

terrcces is shown on the flat aress betwenn ell Conyom snd Ssn Juan Canyon.
Here the material reprecents a éeriv§tiv: of exposures o the north, wh&;@ the
Trabueo formetion is very well akpoaed. fhe watris of the Trebueo i3 retasined
in the terrice deposits ané forme a hard red cement. ~ecause of the resigtant
n&;ura of the roek, the sbttitudes of the terrazce materisl ars still retained,
The terr.ce dencsit farmsva briek red cap over the underiying Ureticecus sed-
iments.

The terr.ces in general huve a glay or gumbo metriz which serves effeot~
ively to retain great guaktities of weter. ¥or this rezson, the lurger flat

areas havs been enitivated extensively nd bear numerons clirus groves.
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GROLOGIC STRUCTURE

Regionsl: In general, structural features trend W¥.5E snd belong to the
provises of Tenineuiar rsnges. The “anta Ana Yountzains are distinct from
the genersl Cpset Hange in structure by virtue of the fzct that thay are a
fanlt bloeked range on the north-esst face. Tilting has occurred at succes=-
give intervale by uwnlift 2long the Klszinore favlt system which bounds the
north-sast face of the ranse., The lute movements of the fault are Peflect~
ed by the dsvelonment of the San Juan Canyon terraces. The north-east face
of the renge i¢ in sharp contrast ~ith south-west side. It represents a
fault scarn in which the face drove sharnly from the ¢rest of the range at
4000 foet to the base 2t 1700 feet. Stesp nd precipitous esnyons have been
devalupod‘in the scarn, whose strsams carry gusntities of material into the
Elsinore Rasin. The south slope of the bleck is the tilted back surface of the
bleck, The gradient on the back slope i very gradusal, snd has developel
& drainsge into the Santa Ana Plain, or River, which emnties into the sea
near Newport.

in generzl, a gently dinoing homocline is formed by the sedimentary
seriss of rocks oan th- western :looe of the Sunta Ané Range. These depos-
ite are 1océlly fanlted and fplded sad dip into the Conistrane synclins which
trends N¥-8% in the Capistrane drzinage trovgh. The west flanlk of the anti~
eline makes up the Rastern part of the San Josaquin Hills north of Laguns,
whers the same series of sediments are fanlted extensively.

Loeal structural econdigionst Forming a gentle westward dloping homocline,

a thick s ries of sedimentary roecks raprﬁsent the Cretaceous, Escene, and ¥i-
" neene. Angulsy uneonformities in the area are lacking, btnt disconformities
and possible overlsop condifion exist. The beds in general are very flat

lying and so not show atron: structursl activities.



34~

The Cristimnitos fault $¢ the most important fault within the arem, and
shows considerable movements, The fanlt is verticsl and has had meinly 2 dip
slip movement, in which the east side has gone up relative to the wast side.
The fault has brought the Martinez Bocene bede ur into contsel with the San
Onofre, ¥xposures of the fanlt whow & considersble sdmlxture of materizls of
the two Fformetions with quantities of clay snd narrov gouge fones. Hinor
faults in the ares zre the result of adjustment to stress and strazin., One such
fanlt, ‘rending NE-8¥, is lecstbd just north of the interseection of the Ortego
highway with lower San Jusa Ureek., Here, the Temblor znd Fan Onofrs hive been
fanlted up into contrct with Monterey ohales,

Folding in the srez iz limited entirely to {he Yontersy Shales, and
has devaloped = serieé of smell saticlines end synelines in these roeke. They
are pwesitly reflections of movement of the entir: bloeck thet have occurred

in the less competent shwles.
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EISTORICAL GEOLOGY

The eariies)known geocloic event in the Sznta ina Yolntazin region was,
presumabley, the derasition of sande, conglomerztes and some limssiones which
spparently took nl ce during the Trimssic. In the lzce Trisssic or early
Jurzgzie, thece beds were covered by » series of volcanic meterisls ¢f knnwn
origin. A generzl intrusion of the gezion by hatholithe with eonsiderzble
deformation snd metamor-hism of the intruded sediments occurred euiseq -ently
to voleanism. An erosional intorval nrohsbiy exizted during the lower Cre-
tzeeous time, which indluded most of the Horsetown and Knoxville intervsl. The
ares was then subjected to continental deposition of upper Cretseeocus Trabuco
sedinments in the for: of extensive fanglomerztes and slluvizl ontwash aress,
The reglon was then gzraduslly drpressed below sea-level and the nosarde cone
glomerates of the Chico were deposited. OLubmergenes continued, sedinments
beczme finer sand showed thicknesses of sauds, sheles zand silts. Msrins fresils
wars buried.

A periosd of emergsnce then prevalled tow.rd the cloge of Chics tinme,
and deformation resulted in erosion of ths upper portion of the Chies., During
this period of emsrgence, swamp und mersn conditions developed which resuited
in accumulations of organie materials znd fine clay dencsits. These muterisls
represent the basal %seene, Continental deposition of fine materizl was fol-
lowsd br a submergence o7 th region to & very shsllow denth. Deltaie con-
ditions existed in which graat gnantities of zngular Socene ssnds were deposn-
ited. OSea level eﬁidentaliy oscillated gsomewhat,zince mamer u+ shale zpd
conglomsrate beds were laid down. Zmerg-nce ooeurred during the late Zacens
period and lasted thro-ghtout the Uligoeene, in which eresion@l azencies were
setively stripping teward the west grest guantities of materizl. In lower

Miscene time. subzidence again occurred and resulted in the deposition of
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marine and continental deposite represeniing ihe Vagqueros formation found
farther north. 4 new source of materisl sppeared between the lower Kiocene
sné the midéle Mioseene. Heretofore, the Hastern complex suprlisd the sedi-
mentary éebris. A new lsnd mass to the South west begen to shed material in
gr &t abundance into the area. This was the Franciscan Land mass of Cata-~
linia and, foilowing subsidence below sea-level, contributed materizl to the
Tembler =ndé San Onofre. The material of the San Onofre is extremely coarse
and, though marine. probably represents shallow-nearshore and littoral depos-
its. 4 subsidence of several thougand feet occurred ln upper Yiocene time and
resulted in deposition of great guantities of diatomaceoue shales «.d sili-
ceous oozes. Following deposition of the donterey, was = gener:zl shallowing
of sepe in which the Capistrano formaiion was laid down. The ses level had
dronped considerably and the deposite represented shallow waler types, and
littoral facies, including beach deposits of claan sands.

Folliowing the deposition of at least a part of the Capistrans in the
Pliocene (1), & period of emergence took place znd was foilowed by srosion.
During the Pleistocene the Ssnta Ana block was tilted. Yolding and feulting
securred throughout the region. Pleistocene alluvium and terrzoe msterizls
were laid down. Repeated uplifts of thelloeck resulted in the developmesnt of
terrace deposits. Then deformation and erosionsl agencies hsve continued

iate the recent.
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SAN JUAN GANYON AREA
IDEALIZED E-W PROFILE VIEW
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