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The Ventura region is of interest for its great thick
ness of 'l,ertiary sediments, and for the nea rly complete record 
it affords of events in the pleistocene. ~his Pleistocene 
history may be divided into four major episodes; depostion 
of 4700 feet of marine sediments, deformation of all the rocks 
in the reg i on, erosion to a surface of lute mu turity, desi gna ted 
as the Rincon Surfuce, and uplift which initiated the present 
erosion cycle. 

The la te-l)leistocene in term.i tten t uplift is recorded 
by terr~ ces in the Ventura River valley, and by ma rine terraces 
along the coast. Both sets of terraces ~ re wa rped, and reach 
their maximum elevation where t he most intense deformation of the 
underlying rocks has occurred. 

Fossils of birds, plants, vertebrates, and marine in
vertebrates f ound on the lowermost of t he marine tArraces at 
Carpinteria are believed to have accumul u ted a pproximately 
30,000 years ago in t he waning phase of the last Pleistocene 
glaciation. ~I'he plant fossils may have been introduced by small 
streams in time of flood; the vertebrates are a tarpit accumula
tion. 

Changes in the appearance of the Ventura shoreline 
during the period of uplift, and at the present time, follow 
a definite seq_uence. The recognition of t h is seq_uence as part 
of an erosion cycle applicable to steeply sloping shorelines 
of emergence is an outgrowth of this study. This new cycle 
differs materially from the one previously described for gently 
sloping emergent shorelines. 

Some evidence is found j_n the Ventura region favoring 
a recent eustatic lowering of sea level. The fluctuations of 
sea level during the last glaciation have also been recorded. 
The development and preserva tion of coastal terraces is deter
mined by the nature of t he bedrock. The best p reserved terraces 
have been cut in the siliceous shales of the l:Todelo for:r.J.a tion. 
The marine terraces have a local, rather than regLmal distribut
ion, and owe their altitude to Loth vertical uplift and warp
ing. ~ttempts to correlate marine terraces on this coast with 
glacial oscillations of sea level a re not successful. 

Deformation, both faulting and war ·l ing , ha s continued in to 
the present in the Ventura region. The Coast Ranges in this sec
tion of Southern California are to be regarded a s a growing 
mountain range. 



Plate I 

Ventura, California (Spence Air Photos) 

August 10, 1935 

The City of Ventura occupies the narrow coostal pla in 
in too foreground. The Ventura County Courthouse is 
visible near the center or the photograph. 

The prograded shoreline in tm fOreground is Pierpont 
Beach. The low bluff marks the shoreline at approx
imately the time that CabrUlo discovered this coast. 

The mouth of the Ventura River is near the left mar
g in, and its valley extends diagonally across the 
picture. The derricks in the Ventmra Avenue oil field 
are near the right margin. The axis of the Ventura 
Avenue Anticline connects these wells with the ones in 
the sea at the upper left margin. 

The dark ridge in the middle distance is Red Mountain. 
Rincon Mountain is visible beyond it a t the coastline. 
The distant mountains are the Santa Ynez Range . 

The promontory nearly touching the left margin is Pitas 
Po i nt, beyond the o~l wells is Punta Gorda, and the third 
he adland of the series is Rincon Point. 





TrlE PHYSIOGRAPHY OF THE VENTURA REGION, CALIFORNI~ 

by 

~fiLLin.M C. PUTN..UVI 

INTRODUCTION 

The Ventura region provides a record of many of 

the events in the history of t.tle Southern California Coast 

Ranges during the Pleistocene epoch. The area is unique in 

t he Coast Ranges for the relative completeness of t h is re

cord, 1:1nd the unequivocal na ture of much of t he e vidence. 

The economic import~nce of t he production of petroleum 

early concentra ted the a ttention.of Ca lifornia geolog -

ists on t he district. 4lthough a grea t dea l of field 

work ha s been done, little of t he work is published, 

and none is united in a single comprehensive report. 

Most effort has been devoted to problems of stra ti-

gr aphy and oil accumula tion. No investigation of the 

physiogr a phic development of t his coa sta l section of 

California ha s so f a r been undertaken. 

The purpose of t his study is threefold: 1} 

to determine t he na ture of t he changes a ffecting t he 
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Ventura region during t he latter part of t he Pleisto

cene, with special emphasis on t he development of the 

shoreline, 2) the introduction of a general scheme 

for tne cycle of erosion of steeply sloping shorelines 

of emergence, and 3 ) the placing of events in the 

geologic history of the area in an orderly sequen ce 

which may be correla ted with the standard Pleistocene 

chronology. 

The writer's interest in these problems was 

first a roused in 1928 as t he result of field work with 

t he Stanford Geological Survey . A return was made to 

the area in the summer of 1929 and spring of 1930. 

During t he winter of 1931 field work for t he Associa ted 

Oil Company of California was restricted to problems of 

stra tigraphy and structure, but some physiographic work 

a lso was a ccomplished. Study of the area wa s continued 

during t he summers of 1932 , 19 3~ 1935 , and 1936 and 

during the winters of 1935 and 1936. 
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Previous Work 

Little a ttention ha s been pa id to the 

physiography of the Ventura Region. Most of the work 

done in the area has been devoted to problems of struc

ture, stratigraphy and oil accumulation . This circum

stance is not restricted to the Ventura region, for it 

is a curious fact that more a ttention was paid to Coast 

Range physiography a generation ago than in the past 

decade. 

The first important paper on the physiography 
( 1) 

of the Coas ·t Ranges was by Lawson , who recognized the 

( 1). Lawson, A . C., "The post-Pliocene deformation of 
the Coast Range of Southern California," Bull . 
Dept. of Geol •• Univ. of Calif., Vol . 1, no. 4 , 
pp. 115-160, 1893. 

nature and l a te geologic date of their deformation. 

(2} 
The earlier works of \l . S. T. Smith are 

( 2 ) Smith , W. s. T., "A topographic study of the isla nds 
of Southern California," Bull. Dept. of Geol ., 
Univ. of Calif. Publ ., Vol. 2, no . 7, pp. 179-230, 
1900. 

among the firs t studies devoted to the characteristics 
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of a steeply sloping and recently emerged shoreline. 

( 3 ) 
Harold I . Fairbanks visited this area, 

(3) Fairbanks , H . ~ · ., "Geology of northern Ventura, 
Santa Barbara, San Luis Obispo, Monterey, and 
San Benito Counties," California State Mining 
Bureau, Report 12, pp. 493-526, 1894. 

and became particularly interested in shoreline prob-

lems in the San Luis Obispo region. He advoca ted a 

coa stal elevation of 2000 feet, followed by a depres
( 4 ) 

sion of an equa l amount. 

(4) Fairbanks , H. i ., "Oscillations of the coast of 
California during the Pliocene and Pleistocene." 
America Geologist, Vol. 20, pp. 213-245, 189?. 

, "Description of t he San Luis 
Quadrangle, California, " U. S. Geol. survey, · 
Geologic Atla s, San Luis Folio 101, 14 pp., 1904. 

Some of t he cha racteristics of the Ventura 
( 5 ) 

region were described by Eldridge and Arnold in 

(5 ) Eldridge, G. H. and a rnold, Ralph , "The Santa Cla ra 
Valley, Puente Hills, and Los Angeles oil districts, 
Southern California," U. S. Geol. Survey, Bull . 
309, 266 pp., 190?. 

Eldridge, G. H., "Origin and distribution of asphalt 
and bituminous rock deposits in the United States ," 
U. S. Geol. Survey , Bull . 213 , pp. 306-321 , 1903. 
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their investigation of the north side of the Santa Clara 

Valley. 

Among the more recent publications, one of 

the most valuable is the joint monograph by Grant and 
(6) 

Gale. This ·paper was especially helpful in coiL.piling 

(6) Grant , U. s. and Gale, H. Rl, "Catalogue of the 
marine Pliocene and Pleistocene Mollusca of 
California," Memoirs of the San Diego Society 
of Natural History , Vol. 1, 1036 pp., San Diego , 
California , Nov. 3, 1931 . 

the Pleistocene chronological table in this thesis. The 

monograpb also contains a lucid account of the more important 

events in the Pleistocene history of Southern california. 

Other publications which deserve particular 

notice are: 

?) Reed , R. D. , "Geology of California , " Amer. Assoc. 
Petrol . Geol., 355 pp. , 1933 . a good statement 
of the problems of Coast Range structure , strat
igraphy, and physiography, with some emphasis 
on the Ventura region. 

8 ) Bailey, T. 1., "Lateral change in fauna in the 
lower Pleistocene , " Bull . Geol. Soc. of AI!lerica, 
Vol. 46 , no. 3, pp. 489-502 , Mar. 31 , 1935. 
~ill excellen t account of some of the problems 
encountered in establishing the contact between 
Pliocene and Pleistocene forma tions. 
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9) Kerr , P. F. a nd Schenck, H. G., "The significance 
of the Matilija overturn ," Bull. Geol. Soc. of 
America , Vol . 39, pp. 1102, Dec. 30, 1928. 
Includes a brief discussion of some of trw more 
important features of the structural historyo 

10) Kew , W. S. l ., "Geology and oil resources of a 
part of Los angeles and Ventura Counties, Cal
ifornia," U. s. Geol . Survey, Bull . 783, 202 pp. 

11) , "Los Angeles to Santa Barbara )" 
XVI International Congress, Guidebook 15, pp . 
48-68, 1932. These two publications are the 
most detailed in their treatment of the str·uc
tures and stratigraphy of t he Ventura region and 
adjoining- areas . 

The following bibliography includes titles 

which are not cited elsewhere in the text. 

Bibliography 

12) Antevs , Earnest, "Q.uaternary narine terraces in 
non-glaciated regions and changes of level of 
sea and land,., Amer . Jour. of Science, Vol. 17, 
pp. 35-49, Jan. 1929. 

13} Arnold , Ralph, "Paleontology and Stratigraphy 
of the marine Pliocene and Pleistocene of San 
Pedro, California," Mem . _Calif. Acad . of Science, 
Vol. 3, 420 pp. 1903. 
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of the Pacific Coast of the United States", Jour 
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GEOGRAPHY 

L®cation and Transportation 

The area covered by this study is included within the 

limits of the Ventura and Santa Paula Quadrangles 0f the UoS 

GeGl~gical Survey. The principal city is Ventura , a seacoast 

town, near the eastern end of the Santa Barbara Channel. Ven

tura is 69 miles northwest of J.os Angeles and 27 miles east of 

Santa Barbara. 

Two other town s of · importance, Ojai and Santa Paula, 

a re inland. Santa Paula, 13 miles east of Ventura, is on 

the north bank of the Santa Clara River. Ojai, 11 miles north 

of Ventura, is the marke t center for the Ojai Valley. These 

towns are connected with each other and with Los Angeles and 

Santa Barbara by excellent paved highways. The dirt secondary 

roads are adequate, although often impassable in the winter. 

all the area may be reached by road, except the 

Santa Ynez Mountains. One difficulty encountered in field 

work in the Ven tura Region is tha t the land is privately owned. 

All the area south of the Ojai Valley is fenced, and many l and

owners do not tolerate geologi cal trespassers. In fact, some 

ranches are inaccessible. This difficulty has increased as a 

result of a n u.mber of severe forest· fires in the past years, 
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and particularly so af te r t he Sul phur Mounta i n fire in 1930. 

Regiona l Geogr aphy and Physiographic Subdivisions 

The Ventura region, with a surf a ce area of 450 

s quare miles, covers most of the Santa Paul a and Ventura 

Quadrangles (Scale 1:62500). The southern part of t he Ven

tura ~uadrangle is divided in half by t he diagonal, northwe st

trending shoreline of t he Pacific Ocean . Most of t he l tind is 

hilly or mountainous\ '.('he only i mportant flat a reas are the 

ea st-tr ending Santa Cla ra Valley, the valley of the Ventura 

River, t he Ojai intermont basin , and a small strip of the 

Santa Barbara coa stal pla in near t he western border of t he 

area. 

The Santa Ynez Mountains traverse t he regi on from 

ea st to west a cross t he nor t hern border . They a re t he highest 

range, and rise to 6351 feet a t t he summit of To:pato_pa Bl uff . 

The only break t hrough their barrier i s t he wa ter gap of the 

Ventura River. 



Plate II 
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4 .) The Coastal Hills: 'rhe low , hilly area adjoin

ing the coast and extending inl~nd behind Santa 

Paula . 

5 .) The santa Clara Valley: 'rhe broad flood plain 

of the Santa Clara River which parallels the 

southern boundary of the region . 

These province names were suggested by Paul F. 

Kerr , and are useful in describing the structural and 

physi ographic development of the distr:l..ct . Their character-
.,~ 

,~ 

istics and history will be described in detail i n the sec-

tion on Regional Physiography. 

The largest stream is the Santa Clara River, wi th 

its source nearly 100 miles east of its mouth at Montalvo. 

The principle tributaries are Piru, Sespe, and Santa Paula 

Creeks . Santa Paula Creek is the only one of the three in 

t he Ventura region . 

The Ventura River·is important in this study 

for the well preserved terraces in its valley . The ri ver 

flows nearly due so~ for 12 miles from the ba se of the 3anta 

Ynex Mountains until it enters the sea at the we stern city 

limit of Ventura . The maximum width of the valley is 1.2 miles. 
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The flow of t he st r eams is va riable . Rlost of t he 

year t hei r gr a vel filled channels a re dry . 1/ u ter flows all 

yea r only in p l uces where bedrock rises ne~ r t he s urfa ce . 

The winter rains may temporarily fill some of t he streams 

wi t h wa ter , but this f low dwi ndl es u W<1y i n t he s pring , a nd 

t he stream LJ ed i s dry t hroughout t l1 e summer . The r e is a 

correla tion between r a i nf a ll and run- off to be expected where 

t he sea sonal r a infall is V<:i riable and no perman en t storage 

ba s i ns of surfa ce wuter e xist. Bun- off in a cre fe e t for 

Santa Paula Creek and t he Ventura and Santa Cla ra rivers , a s 
{ 83 ) 

recorded by t he Ventura County I nvestiga tion is: 

(83) "Ventura Count y Investi ga tion , " St a te of Californ~~ 
Department of Public :,iorks, Di v . of ,;a ter .tie sources , 
p . 6 , Dec . 1, 1931 . 
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Run-off in Acre Feet 

station 1927-28 1 928-29 1929-30 1 930-31 

Ventura Drainage 
Va tilija cr. 5,38 0 3,650 3 , 630 1 , 950 
~:;an ;'"n tonio c r. 840 33'7 330 25 '7 
Coyote Cr . 8 08 1, 430 1,720 5 63 
North Fork 1,2? 0 1,160 698 
Co.sita s 2 , 8 30 271 

s anta Cla ra R. at 1 5 ,'700 29,400 15 , 500 1 5 , 8 50 
JVionta lvo 

Santa Paula Creek 3 , 500 3, 680 3, 1 5 0 3 , 540 

This t ~=t ble illustro. tes t he va ria tion in tota l dis -

char ge pf one yeur compa red with unother. I'he l oss t hrough 

pe rcola ti6n a nd e xaporation of t he wa te r which enters t he Ventura 

River dra inage is a lso indica ted. I n stea d of tot a ling 6,840 

a cre feet in 1930, the run-off a t c~ oita s is only 2,830. In 

1931 , it is 271 , r a ther t han 3 ,468 a cre fee t a s it would have 

been had no loss oc curred o 

Clima te an d Vegeta tion 

The Ventura region ha s a s emi-a rid me oot l1ermal 

cl imate . The tempera ture r ange, both d i urnul <.1 nd sec.1 sona l, is 

moderat e a nd t he r a i nfal l is var i a ble. ~s is churacteristic 

in Mediterranean Climat~, most of t he r ain f alls in t he win ter 

be t ween October and ~;ay . Showers may occur during t he sunraer, 
o.:r.J.-

but rare an d us ually unimportant. 
. . .eJ 8 4} 

·rhree distinct cl ima tic t ypes o. re r e cogn ized by Russel . 
" 
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The lowl and a reas , l ike t he Santa Cl<< r a and Santa P ::~ula va lleys 

( 84 ) Russell, R • • T., " Clima tes of California, " Univ. of 
Calif. Pu bli cu t i on in Geog ., Vol . 2, no . 4 19 26 . 

have a Hot S teppe (Bsh) t ype, t he mountains an d t lle Ojai Valley 

a Hot Summer i·"edi tera nean ( Csa) t ype, and t he coa stal belt between 

Ventura and Ca r pinteria , a Fog Belt (Csn) t ype . The p r inc ipal 

clima tic di f f erence of t h e coust from t he inland areas is t he 

summer fo g . 'rhe surrnner coolness is dis ti nctive, and t he fog s 

c~ause t he maximum tempera tu re to be de l ayed unti l ~l..ugust . ~rune 

is often warme r t h8.n ,July, and no month has a mean tempera ture 

gre ,~ter t .han 62 .4 degree s f . 

The r a infa ll record for t he past nine yea rs a t 

Ventura and O;jai , and t he tempe r ature re cord a t Oj c.d , where a 

~l ea ther Bureau station is ma i n t a ined , follows: 
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Ventura O,jai 

Rainfall Rainf!:i.ll - Temper&ture 

1927 18.98 26 . 59 60 .7 

1928 8 . 89 13.90 62.3 

1929 6 . 02 7.69 62.5 

1930 12.11 16.49 62.3 

1931 20.65 E8 . 96 63.8 

1932 9 . 76 12.66 61.1 

1933 13. 79 18.38 60 . 8 

1934 11.75 17.16 62 . 0 

1935 14.18 16 . 43 0~ .2 

The average terupera ture &. t Ventura is 58 . 2 

degree s, and a t O.jui 59 .2 degrees . The t ab1 e indi cates t tw t 

Ojai, a t an altitude of ~ 00 feet, consistently r ece ived a 

greu. : er r a infall tha n Ventura on t he coas t t:..t s ea level . For 

t he yeo. r 1935 t he clima te a t Ojai 1wd t he followi ng che: r <:.t cter-

i sties: 

Hi ghest temp . 104 ..n.ugust 9 

Lo w-est t emp . 26 January 30 

Greatest rain 4.79" J &nuary 

Least rain 0.00 June - July 

More rain t han 38 days 
.01 inch 
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Clear 

Partly cloudy 

Cloudy 

187 day s 

1 25 days 

5:3 days 

The first table emphas i ze s t he v~ ri ability of t he 

r ainfall in t hi s semi-a rid region. I n t ll e ni ne y ea r p eriod 

covered , t ll e r c. infoll held a va ria tion of 14 . 63 inc hes be t ween 

maximum and minimum at Ventura and 21.2? inches a t Ojai . 

Droughts have freq_ue ntly a lterna ted with destructive floods . 

In 1863-64 wc:..s recorded t he worst drought in tlle history of the 

cou.n t y . 2~lmos "t a ll t he ca ttle :peri shed , t he l are;e l a ndholders 

were impoverishe d, a nd many of t he l hnd gr ant s vi e r e hroken up . 

The a l mos t equally severe drought of 18 76-77 ended grazing a s 

t he p rincipal industry, and from t ha t time to t he pre sen t the 

most important a griculture carri e d on is in t l1 e irrigc.. t ed 

bottom l ands . 

One of t he severest floods wi t hin t he pas t two 

cen turies c a111e i n the wi. n te r of 1861-63 . The \.' en tura Hi ver 

occup ied t he full width of its f lood p l a in , 8.!1 \. undercut t he 

steep slope on the e us t side of Ventura ... ve nue a.nd behind t he 

Se rra Cross. The a l most e qually severe flood of 1 884 shifted the 

course of t he \l e n turs iU ver to t he east channel . I n t he storm 

and flood of 1 914 t lle \Jest b r anch of the Ventura River cut 

through t he Southern Pa c ifi c tra c ks and a new b ridge had to be 

built . I'he amount o f sedime n t Ci:irrle:i hy t he river i nto t he sea , 
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and shifted elis twhrd by t he littora l current, is said to have 

built t he shore o ut 400 feet opposite Sea s ide Park. This beach 

rema ined until destroyed by t :ie storm of 1926 . 

The vegetation is sparse, even a t com:pare.tively high 

altit udes . Due to t he li ,;ht , sec. .. sonal riiinfall, most of t he 

p lants are xerophytic . Only in a rea s where t he ground wuter 

level is close to the surface do trees grow in :profusion. . ... l most 

a ll t he native s hrubs a re evergreens, and are t ypi cal of a 

Mediterranean climate . r he trees include live-ouks , willow, 

bl a ck walnuts, s ycanores, cottonwoods, and at higher eleva tions 

in t ile Santu Ynez Mounta ins, a f ew scut tered pines. The lower 

hill slopes a re Lltl!l tled by olive green s uge , <:m d by c happa ral 

at a slightly greater he ight~ 

Mos t of t he ridges have an east-west trend . ~s a 

consequence, t here i. s a r.1arlced di f f erence 5.n the o.ppeuran ce of 

t he northern and s outhe rn slopes . The south side receive s the 

full streng t h of a r e , ... r ly vertical sun, and is usually bare. 

The north side of the same ri dge often prese nts a s trong con trast 

with dense groves of trees an d a bushy undercover . 

The nature of the bedrock e xer t s a ma r ked control 

over the distribution of p lants. Sandstone r idges support a 
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thicker cover of l arger plants tllan corresponding a reus of 

s hale. The Eogene and Oligocene s andstones a re covered with 

impassable t hickets of chapparal. The siliceous Miocene shales 

support a scanty growth of low, silvery-gray saBe ; and in favored 

s pots, l i ve-ocll<:, and bl a ck w~dnut treeso The charac teristic 

vegetation of t he t awny hills underlain by t he i mpervious 

Pliocene clay shales is a scanty covering of grass, wild mustard, 

and sage . The ecologic di fferences i moosed by some of these rock 

unit s are grea t enough t ha t contacts may be roughl y outlined in t he 

fiel d of differences in vegetationo 

History and Place Names 

One of t he outgrowths of field work in tlle Ventura 

region is an appreciation of the manner in which t he na tural 

environment controls human activities. Physiography determined 

t he loca tion of t l1e _principal towns, the distribution of the 

r anchos, and t he corrmunica tions pattern of t he en tire area . This 

control operated in -pre-Columbian times, as well us t he p r e sent, 

and determined t he location of most of t he Indian rancherias. The 

hi storic background of Ventura County is worth record in6 for its 

own sake, a s well ,. s for t he illustration it affords of t he . 

physiographic control of the region. 

Probably the first white man to see the Ventura 
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coa st was Jua n Rodrlzuez Ca brillo. He stopped a t Ventura 

between Tuesday, October 10, and Fr i day , October 13, 1542, fifty 

yea r s to a da y a fter Columbus' landfall at San Sa lvador. Cabrillo 

left Santa Monica Ra y on the 9th on his northward passage, stopped 

a t Point Mugu south of Hueneme, and coa sted north by t he mouth of 

t he Santa Clara Hi ver , until he u.nchored of f t he presen t site of 

Ventura. .\.t t ha t time j_ t wa s occup ied by t hree i mportant Chumash 

villages; one known a s Xucu, near the present site of Pierpont 

Inn ; t he s e con~ or ~itz-khan-a-khan, in t he l ower pa rt of t he city; 

t he t hird near t he mou th of t ~; e Ventura Hi ver. rrhe grea t number 

of l ur ge s eaworthy c ~moes engaged i n trade with t he Channel Islands 

exc i ted Cabrillo's a ruui ra tion , and he named t he village of Xucu, 

Punta de los Canoas. 

Cabrillo is sa id to have l anded at ·the present end 

of Palm and l!, i gueroa stree ts. I'he site of l'.li tz-khan-a-khan wa s 

marked by a kitchen midden as l ~te a s 1875, a nd traces of it 

s urvive in the shell-filled bla ck soil surrounding t he ~~ssociated 

Oil Company's foam.ite t anks. 

Six ty yea rs l a ter, the next visitor, Sebastian 

' Vizcaino , arrived in December 1602. Hi s three ships stood off and 

on for a day, and the point named by Cab rillo was r ecognized. One 

hundred sixty seven yea rs pa ssed before the a rrival of another 

party of Spania rds. This" wa s the expedition of Gaspar De Portola 
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in 1169 , t he f i rs t -:.io come overland. The p· , rty lw d mur ched from 

san Ferna ndo , and r ea cried t ~·l. e coei s t b y way of the Banta Cla ra 

River~ Fr ay Juan Crespi, a keen and acc ur a t e ob se rver, left an 

a c count of t he v i s i t i n his di ar y , th~ t rec or ds t he i mpr es s i ons of 

an i ntelligent man in t he s trunge a nd bar ba rous country t but 

Ventur a Count y wa s one hundred six t y yeurs c-~go. A curious coin• 

cidence, and a worth wh i le mea sure of ma teria l p r ogress, is t ha t 

t he i n terva l between t he vi sits of Vi zc a ino a nd Crespi, and the 

l atte r 's vis it from t he presen t duy is precisel y t he s a."'le, 167 

ye&rs . 

.. 
The account of the visit given below is t J ken from 

t he transla tion by Dr. Herbert E. Bolton (85). 

( 85) Bolton, fterbert E., "Fr ay Jua n Crespi, !~issionary 
explorer of t he Pacific Co&st, 1769-1774," pniversity 
of California Press, pp. 158-164, Berkeley , California, 
1927. 

"Monday , J1.ugust 14 , 1769, --.u. t seven i n t he morning 
we left the camp a ccompanied b y t hree hea t hen who came to show us 
the nex t. wa tering pl a ce. ·,Je followe d t he :p l a in L-sunt a Cla r a 
Valley]' to t he west-·sou thwest, and after traveling t wo hours and 
a hulf we a r r i ved a t t he shor e, where we s&w a regula r town, the 
most populous a nd best laid out of all t ha t we had seen on the 
journey up to t l1 e p resen t time £'Venturil..~ It i s situa ted on a 
tongue or point of land runnings out on the s ame beach L Pier:pont, 
or a s it wa s t hen known, Punta de los Canoe§? which stands so high 
that it seems to domina te t he waters. ··rle counted t hirty l a rge and 
s pa c i ous hou s es of a spher i ca l form, well cons t ructed and roofed 
with grass. .d .. C cording to t he number of peop le ~'i hom we sa.y and w-ho 
came down to t he camp , t here we r e not less than f our hundred souls . 
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"They are of good figure and disposition , active, 
industrious and inventive. They huve surprising skill and 
ability in t he construction of their canoes, which are made of 
pine planks, well joined and of a graceful shape, with two prows. 
They handle th~m wi t h e qual skill; t hree or four men go out into 
the open se· in them to fish, and t hey hold ct S r:1any as ten men. 
They use long oars wi t h two blctdes, and row wi th incredible 
li gh tness and speed. ~11 the things which they nake are neat and 
well finished; and the surprising thing is that they ht.tve no other 
tools for workin~ t he wood and stone t han those ~~de of flint, for 
t hey a re i gnorant of t he use of iron and st ~el. Yet we sa~ ~ong 
them some pie ces of knives an d sword bl a des, which t hey use for 
nothing but to cut a eo.t and open the fish t hey take from the sea . 
The soldiers tructed beads with t hem. in exchance for baskets, pebbles , 
and wooden plates wh ich would not be more graceful if t hey were 
turned wi th a wheel. They gave us a lot of fish, expecially very 
s a.vory ·Joni to . Judging from the gre;.~t Cibundunce of it and the 
ease with which it was cuught, this must be t he se~son for it . " 

"A short distance from the town we p i tc11ed camp ne u.r 
t he bank of a river J:Ven tura7, the V'ra ters of ~vhich come in a 
deep bed from the mountains &nd reach the sea . To the north it 
runs through a valley ,Nhi ch has good l a.nds , so t ha t t hey make use 
of t he abundance of wa ter. In the afternoon some chie f s came from 
t he mountains , having come from t heir country _purposely to see us. 
Some islanders from t he Santa Barbara Channel, who happened to be 
in this town , came also, and they told us th~t t welve canoes had 
gone to the islc..nds to bring from t here the people who wished to see 
.us . I called this town La Asuncion de Nuestra ~enora,ralso known 
as La ..i>.Sumpta 7 and I hope t ha t such a fine site , where nothing i s 
l a cking , will become a ~ood mission through the intercession of this 
great l ady . I observed t he l a titude o.nd it came out for me thirty
four degrees and thirty- six minutes and for Senor Constanzo thirty
four degrees and thirteen minutes L-a remarkably ac cura te deter
mina tion as t he a ctual position is 34°15'o0 . 5.:J. " 

"Tuesday, .<i.ugust 15. - - ·'le two priests said Mass , whi ch 
everybody hea rd , and a t t wo in the ufte rnoon we set out, taking 
t he road to the we st ulong the edge of the sea . ll. t the sta rt we 
crossed the river, which g~ve us some trouble on account of the 
stones and the l a rge araount of wa ter which ran ubove them . We 
traveled ab out two leagues over t he smili of t he bea ch. 'I'he space 

between t he sea and the rugged, bare .mountains tha t we have on the 
right is in some ;)arts broad t:ind in others rwrrov1 , so narr0w indeed 
that it gives no room to pass wi thout trouble . 1-1.fter travel ing 
t wo hours we stopped neur a small vil l age whi ch hud a few little 
grass houses. Al l the ·Ja ter they have is u small _pool Lmouth of 
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Padre Juan Creek_!. The r e wa s a canoe, whi ch mi ght be seven varas 
long , in v;h i ch they were fishing; t he :people of t he village i m;'nedio.te
ly ca lled t hem o.nd t l1ey cume to l and, vr i t ll very many l a r ge fish . n 

" The chief, with all hi s village, came to t he camp 
wi t h t he fi s h and mo.ny seeds, which he gave to the governor, who 
returned t he gift wi th his presen t of beads, an d t he y were rell 
plea sed . The y brought more food t han all the people could ea t. 
During t he nigh t t hey disturbed us and ke pt us a wake playing all 
night on some doleful pipes or whistles, which ce;.u sed our sen tinels 
to be more wa tchful. I named this village Santa Conefundis 
(San ta Conefundis wa s nea r Pita s (whis tles) Point. The name has 
persisted ). " 

" Wednesday , .ci.Ugust 16. --About half pa st six we 
started, following t he s c.une road to t he west, which is t he 
direction t he bea ch runs here, and a f ter traveling two leagues 
we cE~me to ano ther town l urger t han .o .. suncion, for we counted 
s ix ty houses , well built, and of t he s ame construction us those 
of t he first town. It ha s a fin~ arroyo of good running water 
which flows into t he sea , a lthough a little above, on account of 
a small eminence, it i s damned up and becomes a sort of estuary 
[""·rhe mouth of Rincon Creek. ~later is prevented from entering 
the sea by a ba rrier beach built by waves a cross the stream 
channey. Ne a r the village t here are no l &nd. s on the seushore 
except enough for building t he town. · rrhe hills in t he neighbor
hood are of good soil and are covered with good grass. I do not 
know whe t her or not t here may be an arroyo or plains a bove in the 
openings bet~rreen t lle hills . It is necesso.ry to explore the reg ion 
for i f i t has t hem i t would be a good pl ace for a mi ssion. ?he 
Indians are ve ry mild and friendly; we observed t ha t they had 
seven canoes in the sea in which t hey were fishing . " 

* * * * * * * * * * • * * * * * * * * * * * * * * * * 
"Thursday, .August 17.--,J e set out from this place 

a t half-past seven and followed t 11e road to the west. de climbed 
some steep hills of good g r ussy l and , whi ch end ~ t t he beach in 
a steep declivity , a l though between t hem and t he beach there is a 
passage along t he sand dunes. We must have traveled about hCJ.lf a 
league when we cume to a poin t of l und, vrh ich with t he othe r at the 
town mentioned make a little bay in t he shore . On this point we 
found another very l a rge town in which we counted thirty-eight 
houses of t he kind a lready described, some of them so l arge t ha t 
t hey housed many f ami lies. .nt the edge of the town all the 
people were awai ting us, the number being no less t han those at 
.c~ sumpta. Ve went on to the village to greet t hem, and the com
m~nder gave t he chief a present of some bea ds. fl e pitched t he 
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camp not very far from t he villa fSe in a plain t ha t must 
measure, from north to south about a league of good, black soil, 
well covered wi th gr a ss ~Carpinteria Plain_7. From ea st to 
west it is four leagues long . The place has many willows, 
cottonwoods, a lders, and some live-oaks.!.. It is well provided 
wi th firewood, and t he high mountains L Santa YnezJ that it 
hCJ. s to t he north seem to have a sup ply of wood in some parts but 
are bare in others. " 

"Just about north an arroyo comes down LCarpinteria 
Creek_7. My companion went to see it , and he says tha t it has 
a good stretch of vva ter at the foot of the mountains. The 
soldiers and explorers said there wa s another good village of 
heathen. Not f ar from the town we sa ; some springs of pitch . The 
Indians have many canoes, and at the time were building one, for 
whic h t he soldiers named this town La Carpinteria, while I 
christened it with t he name of San Roque . It is only one league 
distant from the last camping pl u ce. .u.s soon <..i S we arrived t hey 
brought us so many bonito fish--fresh, dried, and roasted--that 
they exceeded the gifts of the preceding towns. Opposite the 
place wa s seen a11; island , but on account of the fog it was im
possible to make out wi th certainty · wha t orte it was." 

li l though it had been. the hope of Fr. Junipero Serra 

to early establish a mission a t Ventura, tl1e enterprise was 

delayed by Indian uprisings a t san Diego and on tlle Colorado . 

When San Buenaventura Mission was finally dedicaied on March 31 , 

1782 it wa s the ninth, and last to be planted by Fa t her Serra. 

The great California ea rthquake of 1812-13 destroyed t he church 

which has been completed on the presen t site in 1809. This earth-

quake is of expecial interest beca.use it was apparently accompanied 

by a tsunami, as described by Fr. Engelhardt from the account 
{86) 

of Fr. Senan in the Baptismal Register for January 9, 1813 • 

{86) Engelhardt, Zephyrin, "San Buenaventura, the mission 
by the sea," Mission Santa Barbara,p . 30, santa 
Barbara, California , 1930 o 
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"I administered Baptism in the temporary church 
erected of poles and twig s on t he site called San Joaquin and 
San ta Ana distant a little less t han t hree-fourths of a leugue 
from the Mission. To this place we retired on accoun t of the 
terrible earthquakes and be cause t he ocean, owing to t he 
shocks wa s running so high t ha t we f bared its waters would 
flood t he hli ssiono " 

And later in his Biennia l Heport of .n.pril 9 , 1813; 

"These little hardships have been increa sed grea t
ly by the te rrible ea rthquakes tha t have been experi enced by 
t he southern portion of this province, and tha t will be remem
bered as constituting an epoch of grea t disasters. Their 
violence as well a s their continuance have been extraordinary . 
They began on December 8 , 1812, and continued un til last 
February with grea t violence. Since then t hey have been con
siderable, a lthough t hey did not occur with such force and 
frequency." 

The small temporary church known as Santa Gertrudis, 

stood until 1868 at Ca sitas . Ca sitas received its name from 

t he great number of little Indian houses clus tered bene~ th the 

live-oak trees at this oasis on the Ventura River. No trace of 

this once populous settlement survives in wha t today i s Foster 

Park . Santa Gertrudis wa s used again when t he mi ssion walls 

wer e t hrown down in t he a lmost equally severe ea rthquake of 1857. 

The Ca sita s oasis wa s particularly i mportan t to 

t he San Buenaventura mi ssion as a permanent water supply. Be-

t ween Sulphur Mounta in and the coa st the river bed is dry during 

the s ummer. .tl. small spring nea r t he Ortega adobe, and the 

seepage from Hall and Kalorama canyons were the only dependable 

water sources nea r the mi ssion. When an extensive agricultural 

program Wh s started, it pr-oved necessa ry to bring in an outside 
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supply . A five mile a queduct was built from the oasis at t he 

mouth of Canada l dr ga to the pueblo of Ventura. The aqueduct 

skirted t he base of Gosnell Hill, and t he steep slope east of 

t he avenue, turned eust a t Poli Stree t, and ended in a weir and 

settling ba sin from whi ch the wa ter was distributed to t he 

mission and t he principal houses in t he settlement. The f i lter 

stands today in the Valdez alley west of the mission. 

among other interesting relics a re the t wo palm 

trees on Columbo Street, one half block south of Main. They 

a re the only survivors of the once beaut iful mi s sion garden,· 

admi red by Captain George Vancouver and Richard Henry Dana. 

John C. Fremont camped not f a r from t he garden on his way to Los 

Angeles, and his camp-site is reputed to be opposite t he Cabrillo 

Hotel and near Vine Street. Four well preserved adobes survive. 

They are intere sting to visit a nd to observe how carefully they 

were pl a ced with regard to the na tura l slope and t he pre sen ce of 
(8'7) 

running water. ~ccording to Rensch three of t hem are loca ted 

(8'7) Rensch, H. E. and L G., "Historic s pot s in California 
t he Southern Counties," Stanford University Press, 
p.240, St anford Universi t y , Ca lifornia , 1932. 

as follows: 

"La Ca sa de l a Riva still s t ands ucross t he r iver 
beyond Foster Park about eight miles from Venturu . The house 
set on a sloping meadow below wooded hills, is a s ubstantial 
structure graced by broad Spanish balconies. On wha t wa s 
formerly the Lower Ojai Rancho s tands t he Lopez adobe, c ~lled 
t he ' Burracks' because it on ce defended t he lower Ojai Valley 
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from t he Natilija I nd ians . On t he Old Creek Roud to Ojai, ten 
mi les from Ventura, stands t he Santa ~a Rancho house of Don J ose 
de 1:..rnaz." 

The fourth, and best preserved, is t he Oliva s a dobe 

built in 1841 on Rancho San Mi guel, one and one half miles 

south of the highway, t hree miles southea st of Ven tura. 

The mission had its greatest prosperity from 1810 

to 1820, and harvested its largest yield of 13,483 bushels of 

assorted crops from a planting of 523 bushels in 1818. The grea t-

est number of livestock recorded wa s in 1816, a nd numbered 41 , 390 

head . From 1822 t he mission declined rapidly , a nd was secularized 

by the decree of ~ugust 9, 1834. ~fter a turbulent period the 

l unds were sold to Jose Arna z on June 8, 1846 for $12 , 000. 

The mission had an unu sually favorable location. 

The Ventura River, an i mportan t trade route for t he Indians, pro-

vided t he only outlet for a l a rge region to the north. The 

Tulares from the San Joaquin Valley made their way down it to the 

coast, and bargained wi th t he Channel Islanders at the meeting 

g round of Ventura. The Santa Clara Valley provided s imi l ar 

a ccess to the sea for t he Mojave tribes, and I ndians as far ea st 

as t he Colorado often visited Ventura. The Ventura area supported 

a large , and unusually progress i ve Indian popul a t ion at tl:le time 

the mi ssion wa s founded. 
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The mi ssion flourished with an abundant labor 

supply, adequa te wa ter, gr a zing and agr i cultur a l l and that 

extended inland a s far as Piru . For a time it Wd S one of the 

wealthiest of t he chain . It is in teresting to s pecula te on the 

causes which led to its decline, and the greater s uccess of 

santa Bar bara; for Ventura would ut first appear to have been 

t he better endowed of t he t wo . Santa Barbara is f avored by a 

more s heltered position on the coa st, a broader coastal p l a in, 

t he Santa Ynez Mountains p:covide a good lee for t he northwest 

gales of winter , and t her e i s less coastal fog . In t he summer 

t he Santa Cl ara Valley a cts as a wind chute in to the arid 

interior , and a moderate sea is almost a l ways running o{ t he 

Ventura coa st . The Boston ships in t he . da ys of t he hide tra de 

preferr ed to anchor off t he Sant a Barbara coa st, where t here 

wa s less danger of driving on a lee shore, and Mission Santa 

Ba rba r a profited as a consequence. 

Santa Barbara wa s made one of the four presidial 

pueblos in 1?82, and a ttracted more merchants t han Ven tura . 

This f a ct may have ha d a s much to do wi t h the compara tive sue-

cess of the t wo settlements as di fferenpes in t he natural 

environment . I t is an interesting problem why Ventura , wi th its 

excellent connections to t he hinterland , should l ag behind Santa 

Barbara in importance, even into t he present tin eo 
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Economic Geography 

The population of the Ventura region is unusually 

concentrated for an agricultural area. Most of the people live 

in one of the three towns, or in the Santa Clara or Ojai Valleys. 

The mountainous interior is virtually uninhabited, and the only 

~en encountered are range riders or farmers l i ving in isolated 

valleys. The reason for the urban concentration is the second 

industry of the area , the :production of petroleum . I',fost of the 

oil workers for the Ventura Avenue field live in Ventura. The 

developmen t of the field in t he 1920's is re sponsible for the 

r apid growth of the city, a s shown by the u. s. Census of 1930. 

Ventura 

Santa Paula 

Ojai 

1930 

11,603 

7,452 

1,468 

1920 

4,156 

3,967 

1910 

2,910 

2,216 

Agriculture is the dominant i ndustry . During the 

Spani sh period t he most important form wa s grazing . The 

droughts of the n iddle '80's killed most of the cattle, and 

their place was taken by dry farL1ing . For many years the Santa 

Clara and Ojai Valleys were covered with grain , whi ch wa s ship

ped from Hueneme. This unprotected landing place ranked second 

only to Contra Costa as a whea t port. 
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Irrigated tree crops increased in importance 

after t he beginning of the Twentieth Century. The most pro

ductive area is t he Santa Clara Valley between santa Paula and 

Montalvo . Lemons flourish near the coa st where they benefit 

from the fog. Oranges replace them farther inland, and are 

al so grown in the eastern end of the Ojai Valley. They seem to 

require a hot summer for a large production. The valleys in the 

Coas tal Hills, between Ventura and Santa Paula, are occupied by 

a*ricot orchards. Grazing remains important even today in t he 

mountainous interior. Favored hill slopes, and the surfaces 

of the larger coastal terraces are planted to lima beans . 

A serious water shortage is near. Wells have 

lowered t he wat~r t able of t he Santa Cla ra Valley nearly to t he 

economic limit. The drawdown has been great enough near the 

coast tha t sa lt water is now encroaching beneath the Qy~ard 

Plain. Many suggestions have been offered for a new water 

source. Chief among these is a project for driving tunnels 

through the Santa Ynez Mountains ·to tap t he drainage of the 

Santa Ynez ~ iver. This has already been done in the western 

part of t he area , inland from Carpinteria, and a tunnel diverts 

the water of Juncal Creek into the water system of Santa Burbara . 

1\nother al ternative is to buy water from t he Owens Valley 

aqueduct of the City of Los Angeles . 
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The recovery of pe troleum ha s been a n i mportant 

f a ctor in t he growt h of t he Ventura region . The first well 

wa s dr i lled in 1865 by T. R. Bard of La crosse. I t produced 

nothing but sulphur wa ter. Five other wells were drilled i n. 

succession a ro und t he nort hern slope of Sulphur Mounta in. The 

l a st one wa s successful, a nd oil was encountered in the vi cini ty 

of the l a r ge seeps south of Sisa r Canyon. 

a sphaltum ha d been recovered a s early a s 1854; . It 

wa s mined for a time at Ca r pinteria and sent by so.i l ing ship to 

San Fr ancisco to be used in road p aving. Oil wa s also recovered 

i n 18 77 from a seriou s of t unnels, shallo~ wells, and springs on 

t he sout h side of Sulphur Mounta in a t t he head of i heeler and 

Adams Canyon. The t wo most im~ortant fields of t he pioneer 

peri od were t he so-ca lled "Silver Th rea d" field a t Santa Pa ula 

mi nera l springs, and t he " Tip-top" field a t t he west end of 

Sulphur Mounta in ab ove Fresno Canyon. 

The most i mportant fiel ds ~t t he present time a re 

grouped along t he axis of t he -ventura Avenue an ticline , a 

structure developed entirely i n Pliocene stra ta. The l a r gest of 

t he serie s in the Ventura Avenue field; west of i t a re t he San 

Mi guel i t6, J avon, an d Ri ncon · or Seacliff fields. The fir s t well 

dri lled a t i entura Avenue wa s Lloyd no. 1, and w~ s sta rted on 

Januar y 20, 1914. The well wa s wrecked by gas pressure, and 
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t he same fate wa s encmmtered by the next 7 or 8 wells. ..all 

that was proved a fter three yea rs' work w&s t he p resence of a great 

quantity of na tural gas. The Shell Oil Company leased almost 

t he entire productive area in 1916, and after t he expenditure of 

nearly ~1,000,000 quitclaimed most of it . In 191? t he General 

Petroleum Company met v.ri t h equally discouraging results. It 

wa s not until the ..;,..ssociated Oil Company was able to complete 

Lloyd no . 5 at a depth of 4,000 feet, and a production of 2,000 

barrels a day that t he field vm s es tablislled . 

At present t here are 216 produci ng wells in the 

Ventur a Avenue fie ld, wi t h an average monthly production of 

1,000 ,000 barrels of oil; 6 wells at San Miguelito produce 

42 , 000 barrels per month; a nd 32 wells at Seacliff produce 

62,000 barrels. 

STili TIGRAPHY 

The various rock units in t he stratigraphic suc

cession of this area are trea ted s ystema tically for a number of 

r ea sons . The developme nt of t he present landscape is controlled 

pri marily by the rock types in the ve.rious sedimentary forma tions 

exposed in t he area. In order to have a s ystema tic bases for 

description, it is necessary to resort to the use of local 

formational names. 
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The determi nation of the va rious formations ex-

po sed in the area, and t he age significance of the i r fossil con-

tent lies outside t he province of this study and will be dis-

cussed only in sufficient detail to indicate t he typ~ of rock 

involved and its place i n t he section. 

( 88) 
AC cording to Kerr the t hickness of sed-

i mentary rock s exposed near Ventura tota ls 43,600 feet , of whi ch 

(88 ) Kerr, P. F., Schenck, H. G., and Muller, Siemon, 
"Geology of the Ventura ~uadrangle, Calif. " (abstract) 
Bull. Geol. Soc. of 1~1erica., Vol. 42, No. 1, p. 186 
t1arch, 19 31. 

37,400 feet are confined to Tertiary sediments, 14,580 feet are 

Pliocene, and nearly 4, 700 feet are in t he C~ua terna ry. 

In the following descri ptions it is ~ecessary to 

bear in mind tha t t wo great difficulties are encountered in 

separating these Tertiary formations in the f i eld: 1) These 

strata form a gradational sequence, a s there has been nearly 

continuous deposition from the Miocene to the Pleistocene, and 

probably no marked disturbance in t he sedimenta ry record since 

t he Cretaceous. 2) Since the ma jority of these sedi~ents were 

accumul ated in 'a si.mila r environmetl t, the lithologic differences 

are not pronounced. 'Therefore , in Ii1Uny cases t he separation 

must be based on the often qui te meager fossil evidence. 
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In t he systema tic descriptions of the va rious 

formations t he emphasis is :placed, not upon problems of 

stratigraphy , but upon the relbtive erosional resistance of 

t he separa te unit. 



Pla te III 

Generalized Columna r Section for the Ventura 

Reg_ ion 
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CRETACEOUS SYSTEM 

Crecta ceous (?) Undifferentia ted 

Lithology and distributio n 

These rocks outcrop i n t ile sununi t region of the 

Sa nta Ynez Range and a re nowhere ex~osed wi t hi n .the southern 

part of the Ventura or Santa Paula Luadrangl es . There is con

siderable que s tion us t o their age, and t hey have been as

signed a lterna t e ly to the Cretaceous and Eocene. d t pr esent 

t he ba l ance of f avor seems to be in the di r ection of an Eo~ene 

age , a t lea st for t he upper portion, and t hey wer e tent a tively 

assigned to t he Junca l formation by Ke rr i n 1931. 

Although t hese rocks p l ay only a pa ssive role in 

t he physiograpllic hi story of t he a rea , t hey are important in 

t he fo rmation of the l a te Pleistocene terra ces. r.Jluch of the 

material transported downstream by t he Ventura River ha s 

come fror,! North of Ma tili ja Sp r ings . Many of tl1e ro ck t ypes 

c lmr a cteristic of thi s t errane may be recogni zed in the l a ter 

gravel s. · 

I n gener al,. t he oldest rock s e xposed in the northern 

part of t he Ventura ~uadrangle a re bl a ck , l m1inuted shales, 

~i th t hin stringer s of ·nterca l a ted brown sandstone. The 
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regularity of this stratification over a considerable 

range, both vertically o.nd horizontally, is particularly 

noteworthy, and shows such uniformity as to suggest an 

annual ef f ect. 1!-. t both tlle bottom and top of the section , 

sandstome becomes an increasingly i@portant rock. In the 

upper portion? where it often occurs in white, massive l ayers, 

with a reddish surfa ce stain, there is troub le in distinguish

ing it from the overlying Eocene strata. 

At the base of tl!.e formation 150 feet of conglo

merate is the most significant unit for i t urovides t he most 

clee.rly recognized rock type found in the Ventura terrace 

gravels. 'rhese cobbles and boulders of the conglomerate c,.re 

di s tinct from the rocks formed during later epochs. ii'or the 

mos ·t part, they are f ragments of granite, grano-diorite, four 

or five types of quartzite, grey and ble. ck rhyolite with light 

colored phenocrypts, occasional greenstones, and a scattering 

of limestone pebbles. The matrix is blue and grey sand, so 

com~letely indurated as to be a lmost q_uartzitic. Such an 

assemblage of rock type indica tes a Franciscan deriva tion, but 

a different one from. t he source of t he San Onofre Breccia. ~11' 

chert pebbles,a common rock type in t he Sespe conglomerates, 

were f ound. 

Relation to Physiogranhy 

Since t hey are outside of t he area investigated, 
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t he phy siogrliphic importance of t he se rocks ha s been slight. 

Their indirec t influence, a s a so urce of sediment for t he 

terrace gra vels, is of some i mportance, and they do afford 

a vo. luable criteria. for determinging the u.nci ent co urse of 

t he Ventura River. The rock t ypes of the Creta ceous con

glomerate :provide a q_u antita tive measure of the distance the 

Ventura River has been able to transpor·t its sediraen t. 
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TER'Jll.A.HY SYSTEM 

EOCEN~~ SERIES 

Te .jon Formation 

Litholog~ and distribution 

These rocks have an areal distribution similar to 

the Cretaceous (?) formations. .11..cross the northern border of 

t he area where they dip st~eply~ they show an east-west 

paralelism . In the northeast corner, east of Topatopa Bluff , 

this pa rallelism vanishes , as here the strata are flti.t-lying. 

The only available description of these Eocene 
( 89) ( 90) 

deposits are by Kerr and Kew • 

(89) Paul F. Kerr and Hubert G. Schenck, "The Si gnificance 
of the Matilija Overturn." Bull. Geol. Soc of 
America, Vol 39, pp. 1087-1102, December 30, 1928 

(go) i . S. W. Kew, "Geology and Oil Resources of a p- rt of 
Los .. Angeles and Ventura Counties, California, " 
u. s. Geol . Survey, Bull . 753 , pp. 20.30, 1924. 

According to Kerr, these sediments, totaling 7500 

feet, are divisible into three lithologic units: ~rhe Matilija 

Sandstone (2500'), the Cozy Dell Shale {2500'), and the Cold-

water uands t one (2500')o Of the three units, the only 
(91) 

previously described i s the Coldwater, first named by ?lat ts 
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(91) W. Lo ~7atts, "Oil and Gas Yielding For.u1ations of 
California," Calif. State Mining Bureau, Bull'o 11, 
1896, Bull. 19, 1900 

The Matilija Sandstone, t he oldes·t of t he trio, has 

its type locality at Matilija Spr ings on the Ventura River, 

north of Ojai. 
I" Here it rests co.1. fomably upon the Crecaceous 

(?) or upper Eocene deposits mentioned above . 

In the Matilija member of the Tejon, san dstone pre-

domina.tes over s hale. This dominance may be more apparen t 

t han real, a s a ll the sandstone stra ta a re sepa r a ted by inter-

calated shal~ stringers which often rittain an appreciable 

thickness. The s andstone is a white~ or f aintly mo ttled green 

a rkose and t he strata exhibit an unusual unifqrmity in 

th i ckness over long distances. 

The Cozy Dell is altwst exclusively shale, with 

minor amounts of sandstone. Although occasional sandstone 

strata reach the dimensions of those in t he I-.1atilija, t hey 

have been less able to resist deformation due to the incom-

pe tency of t he shale which surrounds them. Most of t he 

shale is arenaceous, cont a ins t hin purting s of sandstone, 

and ha s c.;. characteristic chocola te brown color, with occasional 

greenish lenses. This shale is intr i ca tely fractured, often 
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with a conchoidal surface, and be comes nodula r of\ w· eathering. 

The Cold Water ~ember, the first subdivision of t he 

Te,ion to be named, ho.s its type l ocality in Cold ila ter 

Canyon one of the tributaries of Sespe Creek. It is sharply 

differentiated from the brown shales of the Cozy Dell, for 

it is a white, massive, somew·ha t friable, arkosic sandstone. 

Individual beds reach a thickness in excess of 20 feet; inter-

bedded shales are red and green. The entire .member extends 

in a continuous band for a lateral distance of over 40~ 

miles. 

The upper limit is difficult to determine, for the 

white s andstone of the Cold Nater has been stained red from 

the overlying Sespe. This creates a difficult problem in 

correlation, for the uppermost portion of the Te,jon is a 

distinctive oyster bed and overlies red sandstones. This 

red-stained stratum wa s ori ginally placed in the terrestrial 
(92} 

- ~~spe qy ) adridge and Arnold , but ls now generally con-
~- . ~ . ' ~ .. :. -

sidered an integral part of the Tejon. 

( 92) Eldridge, G. H. and .. ,.rnold, Ralph, "The Sun ta 
Clara Valley~ Pu3nte Hills, and Los -~ngeles oil 
districtsi Southern Califor~lia, nu .s. Geol. 
Surve¥ Bu 1. 309, 190? 

The .l!.:ocene age of the '1\~jon , in this area, is shown 



-47-

(g3) 
by the following fossils, according to Ke rr and Sch&nck 

For the t1atilija member: 

(g3) op. cit. pp. 1090-lOgl. 

• 

----------------------------
Turi tella uvasana (Conrad~ Meretrix hornii ( Gabb), Pi t aria 

uvassna (Conrad), Glycymeris sagi ttata {}abb), Psammobia 

hornii (Gabb), and Spatangus tapinus (Schenck). 

For the Cozy Dell member: 

.Am.aurellina moragai Stewart, B:ctinochilus ( Cowli tzia) 

canalifer {Gabb , and Ficopsis hornii (Gabb). 

For the Cold Water : 

Turitella uvasana Conra d, Venericardia hornii Gabb, and 

Pecten calkinsi arnold. 

Relation to Physiogr aphy 

The Tejon Formation plays a more significant role in 

t he physiographic his tory of the Ventura District than the 

Cra t aceous (?). The ha rd, almost ~uartzitic, sandstones of the 

Matilija member where t hey are nearly horizontal are cliff 

makers. · The sheer escarpmen t of To_pato_pa Bluff and the steep 

cliff .im:~1e dia tely north of t he East Fork of Santa Paula Creek 

are develo Ded in t hese rocks. 
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The Cozy Dell slH:.l. le is readily eroded and occupies 

a less important positd..on. Where i t crops out, t he slopes 

a re more rounded, less ubruptly inclined. \lhere t he stra tS; 

are steeply incl i ned it often produces valleys, or saddles 

between t 11e more resistant Cold \i?'ate:r and Ma ti ),;€LJa . 

The Cold 'tater is a rock unit u s unique Cis t he 

Liatilija and r:> e r lwps even more readily recognized a t a dis

tance. Due to i t s dist.irw·tive white color a na massive nuture, 

it stands out as a wh ite banal trending a cross t he southern 

f a ce of t ile Santa Ynez Mounttiins. Where its eleva tion is 

sufficient above t he valley floor, and where its dip is 

s teep , as at vihite Ledge Peak, it forms narrow, comb-like 

ridges, with lon3 and r atller uniform dip slopes leading to 

t he crest. 

Combine d , the t hree un i ts of t he rrejon a re res_:pol}

sible for t he char a cter of t he southern slope of the Santa 

Ynez,. 'l'hey a re revealed in complete, a lthough inverted order, 

north of the Ojai Valley- in the .Ma tili ja overturn. The 

steep-sloping pinna cle of v1hi te Ledge Peak is developed in the 

Cold Water. The cliff of Topa topa mu.kes the even stratifi

CtiiJion of the Matilija Sandstone vl sible from more t han 30 

miles. 1 .. 11 t hree units are l a id bare on t he upthrust mass 

of SaEto. Paula Ridge a nd San Cayetano Peak it.n no rmal sequence. 
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On ac co 1m t of the homogeneity of the Vct rious 

:members of t his fo r ma tion, simila r l and forms have been 

de i eloped, a lthough sepa rated by a grea t lateral distance. 

Where the mass ive s ands tones are flat-lying , cliffs are cut; 

where t hey are steeply tilted, strike ridges form. 

OLIGOCENE (?) SERIES 

Sespe Formation 

Lithology and. Distri...bution 

No stratigraphic unit in t he a rea occ upies a more 

anttmalous posi tion t han t he Sespe Formation. From a litho-

lo~ic standpoint, it is one of the most distinctive, with 

its va r iegated buff and red sandstones, andda.rk red or 

greenish shales. In contras t to its distinctive physical 

chara cteristics, it ha s proved to be a difficult unit to 

p l a ce in its proper position in the stratigraphic column, 
(94) 

In fact, whene first described by Watts , it was con-

( 94) Vla tts, 'li . • L. "'I•he Oil and (}a s Yielding Formations 
of Ctilifornia ," Ca lif. St a te Mining Bureau, 
Bull. 11, pp . 22-38, 189?. 

s idered to be "underla in, wi t h apparent conformity, by 

white sandstone, and overlain, a lso with apps rent conformity, 

by d~ab s tindstone. It is of Tertiary age, and youcger then 

rocks cont ain ing Eocene fossils and older t han beds containing 
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Miocene fossils." Later work by Kew has shown tha t the 

{95) op. cit. pp . 30-39. 

"white sandstone" of Wa tts corresponds to t he 'r ejon, and the 

"drab sa ndstone " to t he Vaqueros. 

Outside of its intermediate position between known 

Miocene and ~ocene stra t a , little of t he a ge of t hi s for

ma tion is known in t he vicinity of the O,jai Valley. In the 

Ventura area it con t~i n s no m~rine fo s s ils, a lthough rocks 

similar to t hese grade into marine Oligocene deyosits west 

of G&viota Pa ss. 

The best evidence for t he a~e of simila r rocks 

s outh of Ventura is afforded by the work of Chester Stock 

( 96) Stock , Chester, ''Discovery of mammalian remains 

(96). 

in Sespe Beds nea r Santa Paula , Cal ifornia ," (alst.) 
Bul , Geol. Sec. of i~erica, Vol 36, P. 201, 1925. 

, "Creodonts from t he Sespe deposits 
--,,----:-:--=...,.---:-
of South ~.-Ioun tain, Ventura County , C&lifornia ," 
Ca rnegie Institution of "i/ei shing ton, · Pub. 404, 
pp , 27-42, 1930 : 

, "Ail Upper Oligocene Mammal ian 
l!,auna fron Southern California ," Proc. Nat'l Acad. 
of Science, Vol. 18, No. 6, pp . 550. o ) 4, .tm g . 1~32. 

He shows t ha t t he vertebrates occurring in t he Sespe south 
i~ck'~\R. 

of Santa Clara River not only the Oligocene age for the 

majori t y of t hese strata , but a lso t hat t hey grade down into 

t he upper Eocene. Some of t he mo ~e important vertebrates from 
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the Los Posas :portion of South Mountain are: 

Subllyracodon, Miohi:pDus, HyPertragulus, Nirnravus, ?oplophoneus, 

M~socyon, Tenmocyon, Pseudocynodictus, Paleolagus 

The uppermost _portion extends into the Miocene, with a 

gr adationa l contact between the Sespe and Vaqueros formt. tions . 

The l:thologic cha r a cter of the Sespe is perhaps its 

most unique characteristico Wherever it crops out, it 

usually may be recognized by it s reddish or deep brown color, 

most pronounced in the shale part of the formation. rrhe 

sandstones, which a re often red, may occasionally be buff or 

even ye llow-grey. 

'fhe numerous layers of gr avel and thin conglomeratic 

lenses contain pebbles of jus~er, limestone, (Lithothamnium , 

probably derived from the Eocene}, quartzite, gneiss, mica-

s chist, and frag..nent s of chert, expecially in the ()jai Valley o 

The sand grains in the sandstone are angula r to subangular, 

are coated with ferruginous material , and have a quar tz-

f eldspa r ratio of ne · rly 1:1 . 

The mineralogy of t hese de:losits is believed by 
{9?) 

Reed to indica te tha t t hey have derived from an a rea of 

( 9?) Reed, 11 . D. "The Sespe Formation," Bull. iuner o 
Assoc . of Petrolo Geol ., Vol. 13, pp .489-50?, 1929 . 
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gran itic r ock s, an d condi tions of weathering r emoved t he 

ferrouagnesi lm mineruls. The 2inerologica l eviden ce is be-

l i eved by Re ed to be no t incons isten.t 1•li t h a cl ir:J.ate of 

modera te hUI:li dity a t t he time of deposition . 
(98) 

I n t his respec.t 
( ~~ 9} 

he is a t s om.e va r ian ce wi t h Gianella and Reinhart 
' 

( 98 ) Gi anellu , Vincer:t :) • "l.1i neral s of t lle Sespe Forma
tion, California , tlnd t heir bea ring on i ts origin," 
Bull. i:.mer . .. 1.s soc . of Petrol. nea l., Vol 12, 
pp. 747-'1n2, 1q 2..~ . 

( 9 9 ) Reinhart, I>hilip, "Orig i n of the Sespe Formation 
of South Mountain, California," Bull • .tuner • .assoc. 
of Pet r ol. Geol., Vol. 12, pp . ?43-746 , 1928. 

who a dvoca te conditions of a r i d i t y on ra t her mea ~er evidence. 

The most generally held op i n ion a t p r e s ent i s t hat · 

the Sespe forrrwt i on wa s depo s ited i n a s e r i es of somewhat 

isol a ted , interraon t ba sins , and was f orwed by coa le s cing 

a lluvial f an s, intermittent - s tream and f lood pla i n deposits 

in o. cl i ma te with a moder a te r a infall and temper a t ure reg i me. 

Next t o t he Pliocene and Plei stocene s tra t a of t he 

Coas t a l Hills , t he Se spe f ormat i on is t lle mos ·G wi dely occur-

ring cur tograph ic unit i n t he Ventura Area . It t rends in a 

broa d eas t-west hand uoross t he cen t ral part of t he Ventura 

and 3anto. l)aul a ·~.uadrangles. The first i mportant area is the 

top of t he plateau between the nanyons of San t a Paula and 
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Sespe Creeks. ?his inaccessible region is not f ur f rom 

Watts' t :i pe locality and its rocks can be tra ced directly 

into the t ype section. 

The second, and mcst significan t eiposure is t he 

Ojai Intermont Basin. The va lley is underlain by the reddish 

sandstones and shales of t he Sespe. This forruu tion lies not 

only beneath the vulley floor, but a lso is e x-.J! osed a.-t t he ba se 

of t he Santa Ynez Mts. to the north, and in Lion I\:1ountain and 

t he Upper Ojai Valley to the south. 

The t hird, and almost equall y i mportant ti rea, is 
I 

the summit of Hed Mounta i n , and t he mountainous area west of 

the Oj ai Valley, between the. :3an ta Ynez Hange and the sea. 

Rela tion to Physiography 

The degree of physiographi c control exercised by 

t he Sespe forma tion i s a difficult matter to evaluate. Not 

onl y does it underlie a re{3:ion of moder ute relief as the 

Ojai Valley, but a lso it crops out in a reas of us strong relief 

as t he Jtas t Fork of Ganta Paula Greek, und t he summit of rted 

Mountain. In s pite of the fact tha t i t contains aassive 

l ayers of sandstone, t his rock presents little erosional 

resistance. The reasoh for this is the extreme lenticularity 

of the beds. .a sandstone stratur:1 30 feet th.i ck, lenses out in 
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perhaps 50 to 60 f ee t cill d is r e_0 l &ced by arenaceous shale. 

:F urthermore, most of t he co, .. rser grained rocks in the Sespe 

are friable and break drnvn when exposed for some time to a 

mild atmospheric t~.ttack . This is well shown in the J ryce 

Canyon-like gorges of ·.Iilla rd and Morgan Canyons on the 

northern face of South Mountain. 

The Sespe does not possess the degree of erosional 

resist an ce of t he Te jon, or even of the Mod e l e sha les. In 

most cases w.l:w:--e it is exposed , it .:)reduces an open , gently 

rolling l andsc&oe, t yp ified by t he western Ojai Valley and 

t l.1e Santa .L..na Valley . This tendency to form lowl ands and 

broad valleys is difficult to reconcile with t he occurrence 

of t he Sespe on Red Mountain. These s ame rock s f or m a s pro

nounced a r i dge ns J ulphur or Jincon Mts., and with as uni

form an elevc. tion. Not only do they underlie one of the most 

prominent moun t uins i n the Ventura a rea , but trJ.ey ou tcro:9 on 

the western side of t he Ventura wa ter gap , t he most con

stricted part of t he river course so~ th of t he Sunta Ynez Mts. 

This behavior cannot be expla i ned on t he basis of un

e q_ual erosion~ ... l resistance, for t lle Sespe in the Ojai and 

Red Mountain areas is identical in every recogniza ble charac

teristic. 'I'he appE.r en t prominence in one area and insignifi

cance in the other is rel a ted to t he rece~ t deforma tional 
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history of t ~e c. reo. . The ;\ir;.con , i\ed, and Sulphur r~~ t . arc 

iltls recently been upurched, while t )Je Oj ai Valley has been 

depressed. 

rrhe Hed r :ountain Sespe ow·es its he igh t to tlle 

recent uparc hing of t his p u.rt of the Coa s t <:il area , and to the 

s tru~ture of t he mo untain. Tlds is an overturned anticline, 

and ~as p roved more r esistent to erosion t han it would be if 

t he underlying rocl~s 'uere horizontal or homocl inrJ. l. The sume 

o.nalogy holds in t l1e case of Lion!;· whi ch, on a smaller 

scale, closely resembles Red Mo unta in. The anticlinal 

structure ha s prohab l y b een t he s a lva tion of bo th t hese 

mounta ins, couJ! led wi th t he recency of the l as t deformation 

res Donsib le for t heir elevution. 

'rwo other cha r u cteri stics of t he Sespe forma tion 

whi ch set 5t apurt f rom its ne i ghbors are worthy of mention. 

'I'he first is t rw red color wh i ch pe r sists even a fter the entire 

rock ha s been destroyed by weattlering . J.· .. ll the areas , in 

which residual soil still covers the Sespe f o r m<:J. tion have a 

char::.;.ctoristic maroon tinge which ind j. ca tes these rocks in 

the absence of definite outcrops. The second chan1 c·teristic 

is well shown on ned .\Iountain und concerns the une c.1ua l rate of 

destruction of the Sespe sllul es a nd s andstones. The summit 

of t he mountain is p it ted vd th u l ur ge number of undrained 

depressions superficially resembling sag pondso These are 

caused by differential movement of the l a r ge, l enticular 
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masses of sandstone ·wi t hin t he more incompetent shale, a s 

t he result of t he fo l ding of the Red Mountain ~nticline. 

The more closely join ted s hale, be t1~een t l1e sc.tndstone lenses, 

ha s less resistance, and i s the more readily removed. 

This s&me unequa l rate of erosion is responsible 

fo r t he ri bbed effect visible on t he southern Ln d south

e '"' stern face of the mounta in. Here t he sc;ndstone l ayers stand 

out in distinct ridge s ~nd show a pronounced curvature a round 

the 9lunge of t he fold. The mountain, viewed in a proper 

ligh t from a cross t tJ.e Ventura iUver, rese11bles a gigantic 

onion, with t he s &ndstone ri dges fulfill ing the r ol e of con

centr ic skins. 

r ii OC El\LC S E:IU :i~S 

Vaqueros Forma tion 

Li thology atid Distribution 

The Va q_ueros forra.~ tion is i mportant from the 

stratigraphic standpoint, a nd but s l i ghtly from the 

physiogr aphi-C . Stra tig raphically it i s the f irst formation 

di scussed wi t h which u s tate-wide correl~tion can be mude. 

The Vaqueros foim<.< tion crops out in a narrow, ea st-west band 

through the central p :.J. rt of the Ventura and Sante. IJaula (~,uad

rangles. It appea rs on both sides of the Upper Ojai Valley, 
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is ex9osed a loi1{:; t he bcm:-;:s of .3c.n "':.n t onio creek , cros ses 

t he Ven t ur a River, and divides when i t r eaches t he Red 

I'Toun t a in J LYJ. tic line. It cr:Pp s out on both limbs of this 

fold, unites aga in to t he west of Red Mounta in, and f i na lly 

di sappea rs benea t h t he Pleistocene deposits man tling the 

surfa ce of the Ca rpinteria Plain. 

Almost every-;here tha t the Vuq_ueros crops out it i s 

buff , coa rse and medium gr a i ned , r &ther fr :i.o.ble lenses of 

sandstone ~the base, and steel-gr a y, minutely fra utured, 

modular s hales l n the middle and upper :portions. These 

sha les often conta in l a r ge, limonite-sta ined dolomite con -

scretions which f ollow a single stra t um f or distances of 

severa l hundred feet. Nea r t he topf> of t he Vaqueros the 

f ormation i ncludes bla ck , finely-lamina ted ca r bonaceous 

shales . 

The Vaqueros a s exl_)osed in the Ven tura r egion bears 
(100 ) 

h close resemblance to t he t ype locality de scri bed by Hamlin 

(100) Hanlin, tima.er, "VJater Hesources of t he Sa lina s 
Va lley," U. S . Geolo~ical Survey, i;ja ter-SU}Jply 
Paper 89 2__1904 

and its fossils a nd age relationship ha ve been trea ted in 
(101) 

grea t detail by Loel and Corey. 
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( 101) Loel, /Vayne and Corey, ~i . H. ., "The Vaqueros 
Forma tion of California, "Univ . of Calif. Pubs., 
Bull. Dept. of Geol. Sci., Vol. 22 , No. 3, pp .31-
410, Dec. 31, 1932; reference pp. 82-84 

For this dictrict t he authors consider some of the 

more i mportant mega-fossils to be: 

Upper Ojai Valley: Turitella inezana se speensis, Pe cten 

San "'"n~onio Creek: Pecten n~nolia , Rapam_-,_ , Ca rd ium , 

Crassitellites , Dosinia , Ostrea titan 

subtitan. 

Ventura Hiver: Ostrea ve spertina loeli , Scutella fai r-

bankse ~ Scutella andersoni, Ostrea 

venturana. 

Rela tion to Physiogrt~.ph;y 

Of t he s t r a tigr ap l1ic units in t he a reh , t he Vaqueros 

Formation shows the least amo unt of physiogr aphic control. 

The primary reason is its gr adationa l character . It is 

neither dominantly shale or sandstone, but about an e qual 

amount of both rock types. Then too, the outcrop width is 

too slight~ for these rocks to exert any widesprea d influence. 

They a re exp osed on t he surfa ce in a lo;vl and belt a t t he base 

of adjoining ridges, r a t her than in upland or summit areas. 
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These sediments are readily eroded, but not as much a s the 

Pico or San Pedro formations of the Coastal Hills. 

IH OCENE S.SHI ES 

Modelo 1!~orm<:1 tion 

Litholo3y a nd Distribution 

No formation in the Ven ture. region occupies so 

distinctive a position a s t .t1e i\i1 odelo . These rock s occupy 

an intermidinte position in spa ce and tir.1e, since they out

crop a cross t he central area, a nd were deposited in the 

upper and middle IAiocene . 'l'heir most i mportant fe a ture is 

t he dominance of siliceous shale. The second significant 

fea ture i s the erosional resistance of these fi ssile sheles . 

The lVIodelo forma tion is exposed in a band of moderate 

width t hrough the Sulphur, Re d , a nd FH!lcon Mountain a rc . It 

disappea rs east of Santa Paula Cre ek whe r e it ha s been covered 

by Eocene rocks brought up along t he San Cayetano Thrust 

Fault. The maximum breadth a nd the most typical exposures of 

t he t::octelo Forma tion are in Sulphur r.:ountain, where in an 

a rea of 13 m~les wide and t wo miles broad, these rocks crop 

out. X est of the Ventura River, the .t.Jodelo fo rma tion 

occupies a more constri cte d zone where 1 t "las been involved 

in t h.e belt of intensive faulting on. t he s outhern fl c.nk of 
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t he Red Mounta in ant icline. The se rock s rea ppea r i n 

Ri ncon Hount <dn, where t hey r ega i n something of the 

i mpor t ance t he y possessed in Sulphur Mounta in. The Modelo 

f orma tion$ disa9p ea r~ however, on crossing Rincon Creek , 

excep t f or isola ted exposures a long Creek bottorr1s, and the . 

fa ce of t he pr e sen t sea cliff . 

The li t t10logic cha r a cter of t llese r ock s is so 

dj_s t inc tive t hct t i n a l i mited a r ea t hey may be rec ogni zed on 

;j-tt-s-t- thi s ba s is a l o;1e. There is s carcel y CJr..y resemblC~. nce 

be t we en t he s t r a t & exposed a t Ven t u r a a nd t ho s e of t he t ype 

l oca l i t y a t Modele Ci:l.nyon on Piru Cr e ek . I n the area to 

t he nor t h of t he ifentura Re~ion , t he most dis t inctive rock 

t ypes a re coa rse, well-wa s hed and sor ted , snow- whi te a rkosic 

s .. ndstones, buff sa nd stones, and d.:i rk te r r igenous sh&le$. 

In t he Hi dge Route a rea are extensive deposits of dur k 

gr ay , ca r bona ceous sh~.iles. 

I n t he Ventura area , t he r e semble.nce 1D t he 

f.1onterey formation of t he Carmel region, t he Ma ricope shc. les 

on t he west-side of the San J oaquin Valley , and t he Pue nte 

Shales of t he Los _illgeles® Basin, is mor e p r onounced t han 

in t he a reas ea st and north of Ven tura . The rea son i s t ha t 

t r1ese occur r ences repr e sen t cc cumul &t i ons in an envir·on.men t 

s imilar to t he Ventura Basin. The i r f ine- g r aine d s e diments 

suppos~edly wer e l a i d .down in prot ected, sha l low tJct t e r 

embayments, bordered b y l bn d ma sses of low r e lief . The 
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ModeL: Canyon-Piru .. :..rea p res UI!l&bly was nearer t he continental 

edge, c....nd cl eposi tion occurred in a littoral en-.r i:t orl.men t. 

In Sulphur Eountuin, the VIodelo foma tion consists of 

fine-grained , white to tan, p l a ty, siliceous sha les, which 

weather to buff or brown on l ong exposure. Often t hese shales 

a re well indurated, and sepur~te in to brit tle, p l ~ te-like 

leaves . - ~t other tin es they are punky an d disintegra te into 
(102( 

powder . Their charucte r is t ics a re well described by Hoots 

( 10 2 ) II oot s, _j . :! • , t'Geolo; y of t}~ e eas tern P '-~ rt of the 
Santa ~ !onic <l J.:o•_mtail1s , Los 1ill,se les, County , 
C<1li1'ornia , 11 U • .:.> . Geol. Survey, Prof 1 l)aper 165 
~) :p . 83-134, 1931 

for t he Santa Monica Mounta i ns. 

Occasionally l &yers of s a ndstone are intercbl ~ ted. 

These a re usually arkosic, and frequen t l y i nclude course 

gr avel. on e i nch or more i n di ameter . .~lthough some l a yers 

o f t lle s hale h~.:.v e been converted to almo s t pure silica, 

others still reta in the ir org~nic na ture , and mi ght well be 

cl e:.ss ed :19. Dia tomite or f oraminiferite. 

There is le s s orgc<nic .ma t 'o c r in these s h:.les than 

indicco ted by e8.rl ier wr5. te rs ~rho dealt \~ i th t ~ 1e pr o bleb s of 

t he organic sha les of t he ~iocene and other ep ochs of the 
( lO ~'J ) 

Tertia r y . The idea s advan ced by Thl i~ferro and 
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(104) 
.lUlderson tha t the mt.~jor ·; ort ion of t he finel y comminuted 

( 103) 'falia ferro , N. L. , "The relu tion of volcanism to 
de a t arn.aceous and as socia ted s ·Uiceous sediments," 
Univ. of' .9a.lif . Pubs.,. Bull. Dept. Geol. Sci., 
Vol. 23 , No . l, _pp . 1-56, Ha rch· 25 , 1933 . 

( 104) ..:L11de r son, Hobert van Vleck, " The Dia toma ceous 
and f ish bet.. rl ns Beida Stage of ..:~..lgeria ," Journal 
of Geology, Vol. 41 , No. 7, :pp . 673-698 , Oct-Nov. 
193;.3. 

siliceous materi ul in these shales is strut ified, water-laid 

volcanic a sh seem subst antiated. Tha t i t ha s b ee n a ltered 

dnd devitrified i s true~ but t he or i8inu l charac teristics 

3 re still dis0ernible. 

There is included i n t he s e .s lw. les much orcanic 

n~ter ic. l mos t of it microscopic. It consis ts of forminif'era , 

dia toms, a l gae , fi sh s c a le s , p l ant r emai n s , etc •• This 

organic cont·ent has been considered of grec:. t import <:mce in 

the problem of petroleum ac cumulR tion for t he !.~o delo is 

widely bel i eved to rep resent one of t he r:1ost i mportant source 

rocks. The role of pr incipal contributor has been assigned 
( 105 ) 

to t he dia to•rJ. s, but a ccor ding to "'nderson . , t he e n tire 

( 10 r • ) . d u~ k II 0 • 0 f " 1• !""\ • ..- , 
~) An erson, .[' r an , r1g 1n o. va 1.1 orn1a Pe t r oleUln" , 

Dull. Geol. ?oc . of .Jnerica , Vol . 3 7, .t\ o. 4, 
pp . b8 5-614 , Dec . 30 , 1~26 . 

pl bnkton ls respdnsible . 

The paucity of t he f ossil rec -:, rd ha s lead to trouble 
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in determlnine; t :le s tru t i c;r c:.:._phic ~':>o si ·t ion of t lle Liodelo .. 
(106) 

This f o:rna t ion ">Va s firBt estab l ished b y G. ~l . Eldridge 

-
(106) El<li·idge , G .. H., "The Santa Cla ra Valley , .Puente 

Eills , and Los An e;e les, oil districts, 3outhern 
California ," U. s . Geological Survey Bull. 
309 , 1907 ~ 

c.:.nd :,:ocle lo canyon chosen as the t:•pe l oca l i ty. Later v:iOrk 
(107) 

by Kew established t he f a ct tha t Eldri dge had included 

( 107) Kew, lN . ,:3. '.! . , "Geology und Oil Resources of a 
Purt of Los _ ... ngeles ,_,n d Ventura Cou.n ties, Culif. ," 
U. s~ Geol. Survey Bull . 7b3, 1924. 

within t he IJ.;odelo f ur-ma tion strata t he n t l1.e true Vaq_ueros. 

These s tra ta we r e l ate r s eparated f rom t he Vu queros and 

_p l a ced i;~ the i!1odelo. The cu re ful fiel d work of Eudson and 
(108) 

Cra i g &nd their asso cia t es ha s i ndica ted (1) t hat the 

( 108) ·audson, Fr a nk und Cr ui g , E . K., Geologic i~ge of 
the Mo delo Formation, California , '' l3ull. _.,ruerican 
Assoc. of Petrol .~ol., Vol. 1 3 , No. 5, _p_p . 509-
518, lia y 1929 . 

~o cle lo Forma tion is properly separated into t hree divisions , 

ef:.:. ch with t he r ank of' e. fo r rn.e t ton; ar.d ( 2) tha t tilere l1a s been 

c ontinuous deposition froa the Ve.cueros to tile end of the 
' 

.r~: iocene . The tl reefo ld. d .i v is i on p ropose d to supp l a nt the 

o l der t erm Modelo is : 
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Hudson and Craig 

Santa Margarita 

Modelo 

Topanga 

) 
) 
) 
) Modelo 
) 
) 

The term "Rincon Shale" was introduced, as a 

result of a study of the microfauna of the Lower Medelo by 

Loring Snedden, to correspond to the Topanga, or more 

properly the ' Temblor of the northern Coast Runges, and was 
(109) 

first described by Kerr • 

(+.09) Kerr, P . F ., "Bentonite from Ventura , California~ 
Economic Geology, Vol. 26, No. 2, pp. 153-168, 
March-April, 1931. 

The Santa Margarita may be represented by the brown 

shale which separates the uppermost portion of the Modele from 

the lower Pico. It grades imperceptibly into both in the 

southern face of Sulphur Mountaino 

For the purposes of this study, these problems of 

Miocene stratigraphy are not particularly germane. On the 

geologi c map )Pla te IV) all the upper and middle Mio cene 

formations have been grouped together, and treated a s a 

unit, since their physiographic expression is much t he same. 

Relation to Physiography 

The reason for the apparent resistance to erosion of 
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these p l a ty, siliceous sha les is obscure. As stated be-

fore, i t probably is dependen t on their i mpermeability , t heir 

high silica content whi ch renders t hem compara tively immune 

to wea t hering , and t he tough, gumbo-like residual soil they 

produce. About all tha t can be s a id is, t hat once a part i cula r 

land form l s developed, it tends to survive for a much longer 

period of t i me when it is underlain by these rocks. 

PLIOCENE S ~RIES 

Pica Formation 

The Pliocene and Pleistocene deposits of the 

Coastal Hi lls are unique ( 1) for t heir grea t thickne-ss of 

a pproxima telj 20,000 feet , {2 ) for their economic i mportance, 

and (3 ) for t he problem of their proper correlation. 

The presence of oil in t hese sediments ha s concen

tra ted a t tention on the distribution, structure, and fossil 

conten t of these strata . The problem of their age relation

s hip has been complica ted by the nature of these sediments, 

and the manner of their accumulatbn. They were deposited 

rapidly, in water of compar a tively shallow depth, and in a 

restricted and subsiding basin of deposition o They show 

marked variations in the type of sediment, both vertically 

and l ateral ly; conglomerates vvi th boulders several feet thick 

grade i n to clay shale. In the upper part of the forma tion 
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are t housands of feet of essentially uniform mudstones and 

clay sha les, monotonously i denti ca l everywhere t hey are 

exposed, and devoid of f ossils. The few fossils contained 

show an ecoligic con trol as great as any age signi ficance 

t hey possess, It is difficult enough to interpret the 

significance of depth, t emperature, and salinity of the water 

in whi ch t hey lived before an a ttempt may be made t o work 

out their stra tigraphic value. 

The Pico Formation wa s first named, and i ts P'iio
( 110) , 

cene age determined by Kew although the first use of 

( 110) Kew W. S. -a ., "Geoligi c Formations of a p<. rt of 
Southern California and their correlation , " Bull • 
.u.Illerican .t.~ .. ssoc. of Petrol. Geol., Vol . ? , No. 4 
PP- • 411-420, J uly-August, 1923. 

"Geology and Oil Resources of a 
part of Los .r1.ngeles and Ventura Counties, Calif." 
U. S. Geol. Survey Bull., 753 , pp . 70•81, 1924 . 

(111) 
the term appeared in a short a rticle by Cla rk in whi ch 

(111) Clark, 13 . L., "The Marine Terti ary of the Nest 
Coa st of t he United States, its sequence, paleo
gr aphy , and t he problems o f correlat ion , " Journal 
of Geologr, Vol. 29, No. 7, pp . 583-614, October, 
November, 1921. 

Kew's terminology wa s employed in advance of his publication. 

The term Pico as originally defined by Kew included all de-

posits of Pliocene age within this area , and in this sense it 
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is employed in this paper . It i s not t he intention of this 

study to enter i nto the controversy surrounding the :proper 

subdivision of the Pliocene-Pleistocene deposits of this 

area. It is of interest, in passing , to point out some of 

the reasons for its existance. The t wo principal difficulties 

are (1) t he paucity of any tra ceable fossil horizons in this 

grea t thickness of sediment, and (2) the gradational contact 

between t he Pliocene and Hiocene deposits below, and Pliocene 

and Pleistocene ones above. 

The Miocene-Pliocene contact is gradational along-

the southern margin of Sulphur Mountain in those areas where 

faulting has not occurred. In most places it is marked by a 

distinctive chocola te brown shale with coa rse, white , arkosic 

sandstone lenses. These s1ira ta contain foraminifera whi ch 

resemble t hose of the Santa Margarita Ranch locality , as well 

as Pecten discus. However, the determination of t he presence 

or absence of the Santa Margarita remains unsettled, a l though 

it appears to be present to the east , where littoral con-

ditions we r e common in t he late Tertiary . 

It is on t he Pliocene-Pleistocene contact that most 

geologi c work in this area has foundered. The most signifi-

can t and decisive paper dealing wi th the proulem is by 
(112) 

T. L. Bailey andt is based on extended and detailed field 



(112} 

-67- -

D~ 
Ba iley, Thomas L., "La t e ral Change Fauna in the 
Lower Pleistocene," Bull. Geol. Soc. of America, 
Vol. 46, No. 3, pp . 489-502, Ma rch 31, 1935 . 

observations. He concludes t ha t the difficulty a rises from 

t he f act t ha t during t he l a te Pliocene-early Pleistocene the 

water became i ncreasingl y shallow, and t herefore wa rmer i n-

l and from t he coa st. Wa rm wa ter species, char ac teristic of 

t he marine Pleistocene, a re f ound i n Pliocene deposits in t he 

eastern por tion of t his a rea . These fo rms were contemporaneous 

with t he t ypical coldwa ter Pliocene apecies whi ch lived in 

deeper wa ter farther westward in t he area about Ventura . 

The ecologic control of the dep th of wate r and tem-

perature on fossil and living organ i sms was l a r gely i gnored 
(113 ) 

until Nti tland showed t ha t among the living species of 

( 113) Na tland, Manley L., "'l'he tempera ture and Depth 
distribution of some Recent and Fossil Forami nifera 
in t he vouthern California Region, " Bull. Scripps 
Institut ion of .Ocea nogr aphy , Univ . of Calif. 
Pub ., Technica l Series, Vol. 3, No. 10, pp .225-
230, 1933 . 

form<~ninifera i n t he Cat alina Channel it wa s possible to 

recognize 5 di stinct f auna l zones. The same phenomeaon 

held true for t he fo s sil micro-fauna of t he Ven t ur a Pliocene 

and Pl ei stocene and ind ica t ed a gr a dua l sha llowi ng of t he 
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basin, a s well as a probable time difference. 

Bailey concludes tha t this migration of f a cies f auna 

across bed ling must be taken into account in any r a tional 

attempt to separate t he uppermost Pliocene from the lowermost 

part of the Pleistocene; especia lly when it can be shown t ha t 

in the central and eas tern purts of this a rea Pleostocene 

fossils occur in Pliocene (?) strata. 

Ba iley places the upper 3000 to 3500 feet of t he 

stra ta in t he San Pedro formation and considers it to be the 
(114} 

equivalen t of Pressler's Las P'osa s. Below the San Pedro 

(114) Pressler, E . D. "The Fe rnando Group in t he La s 
Posas-South Mountain Distri ct, Ventura County, 
California," Univ. of Calif. Pubs., Bull . Dept . 
of Geol. Vol. 18, No. 13, pp . 325-345. M~rch 
30 , 1929. 

may be distinguished the 2900 to 3500 feet of t he Santa Bar-

bara Formation, wnic h is transitional Pliocene-Pleistocene 

wi th t he cont a ct occurring ab out the middle of the forma tiono 
(115} (116) 

The Upper Fico formation of Cartwright , Driver , 

(115} Cartwright, L. D. , nsedimenta tion of the Fico 
Forma tion in t he Ventura ~,uadrangle, California, " 
Bull . Amer. Assoc, of Petrol. Geol. Vol. 12, No. 3 
pp . 239-248, ~arch 1928. 

{116) Driver, Herschel, "Foraminiferal section a long 
Adams Cunyon, Ventura County, Ce l ifornia , " BulL. 
Amer . Assoc. of Petrol. Geol., Vol. 12, No. ?, 
pp . 753-?56, July, 1928. 
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(117) 
and iva terfall i s considered to be synonomous with t he 

(118) 
Santa Barbara fo~ation. Gale has chosen to retain the 

(117) Waterfall, L. N., "A contribution to the 
Paleonotology of t he Fernando Group, Ventura 
County, California , " Univ. of Calif. J)ubs., 
Bull. Dep t. of Geol. Sci., Vol. 18, No. 3, 
pp . 71-92, Aprl.l 6 , 192g. 

(118) Grant, u. S . and Ga le, H. H., Cutalogue of t he 
marine Pliocene and Pleistocene Moll i sca of 
California," Memoirs of the San Diego Soc. of 
Natural History, Vol. 1, pp. 1-1036, Nov. 3, 1931. 

origina l usage of Kew and pla ces the Santa Barbara forma tion 

entirely in t he Pliocene. He a lso trea ts the La s Posas 

fo rma tion a s t he marine equivalent of the terr e strial Saugas 

fo-rma t ion . A somewha t equiva lent usage wi ll be followed in 

this paper, and on t he map t he Pliocene-Pleistocene contact 

is drawn near t he top of t he San ta Barbara forma tion, or the 

old Pice-saugus contac t of mo st workers in t his area. For 

t he sake of s implicity, if not a c cur a cy , onl y t wo formations 

will be considered a s embrac i ng the Pliocene and lower 

Pleistocene. The Pico i s t o include t he t r ue Fico and the 

lower half Gf t he Sunta Barbara ; and t he San Pedro is to 

include t i1e upper Santa Barba r a , as well a s the ~)an Pedro, or 

Las Posa s, depending on which terminology is ut ilized. 

The Pice fo rmat ion ha s t he grea test area l extent of 

any forma tion in. t he di s trict with t he exception of t he 

Sespe. It crops out in a broad band across t he a rea from 
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Rincon Mountain on t he we s t to Ti mb er canyon on the ea st, 

and underlies t he Coa sta l Hills. The outcrop width is 

rather constant, save for t he broadest part north of Ventura, 

where it has been increa sed by f olding on t he Ven tura .n.ve. 

anticline and t he Canada Larga syncline. 

The formation in the field is separable into two 

distinct units. 'l'he lower member appears to be equi valen t 
{ 119) ' 

to the Repetto of t he Los ~illgeles Ba sin according to Kew 

(119) KeVT, iv . s . w., "Los Angeles, to santa Barbara," 
XVI International Geological Congress, Guidebook 
lS, Excursion Cl, pp . 48-68, 1932. 

and is lower Pl i ocene in age. The upper uurt of t he Pico, 

middle and _u _;)per Pl iocene in age, wa s termed the Mud-Pit 

member by Kerr after its excellent exposure in t he large 

rotary mud-pits nea r t he Ce.li fornia ~3 chool for Girls. 

The lower is dis tinctly coa rser t han t he upper part, 

c...nd t he separation between t he t t·o i s nade upon a lithologie 

busis. In t he lower Pice, sandstones and congl omerates are 

the dominant rock t y,?es , while t he u pper .F i(;o is composed of 

several t housand feet of drab, monotonously unifo rm clay 

s hales in which almos t a ll s t rlt t ure and stratifica tion is 

obscured. 

The Pice conglomerates occur principally in the 

a rea between t he Ventura River and the head of n.dams Canyon, 
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with the grestest thickness to t he north of Sexton and 

Har mon Canyons . These conglomerates are a prominent feature 

of the landscape in this portion of the Coa stal Hills, for 

t hey stand up to form par:fallel, rampart-like ridges. 

The conglomera te boulders a re well r ounded, and 

rQnge from 1 fo ot in dictmeter down to a few inches. 

given l ayer they are generally quite well graded. 

In any 

The 

boulders include representatives of all the rocks exposed 

in the area, up to the Pliocene,·and include grano-diorite, 

rhyolite, lithothilllln ium, limestorne, Cold i{ater sandstone, 

chert pebbles, fragments of Hodelo sl1ales, etc.()) Cart wright, 

on the basis of a pebble count of t hevarious rock ty1Je s in 

these conglomerates concludes t ha t t hey have been derived from 

a l l the older forma tions exposed in t h is area, including the 

Modele. 

:B'rom t he len ticulari ty of these deposits it is 

reasonable to believe t !1a t t he co nglomerates originally were 

delta channels near the m~rgin of t he slowly subsiding 

? liocene marine oa sin. This belief is furt ner supported 

by the la~ of marine fossils in t he conglomerate, by t he 

presence of cross-bedding in its sandier facies, dnd by the 

rapid l a teral va riation of these deposits. 
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Figure 1 

Ridge of lo erate 

at head of Jheeler Canyon 

The sandstones of the lo er Pico are arkosic . They 

are buff to gray, friable , poorly sorted , contain any gravel 

lenses, nd are discontinuous over any gre t distance . In 

sca ttered localities thay are comparatively fossiliferous . 

On t he whole, the forma t ion is 1 eking in any great ac cumula

tion of fossils . .·hat few zones occur are idely se Jarated , 

confined lmost exclusively to t he sandstones, are never 

found in the conglomerate, and rarely in t he shales . 
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Figure 2 

Outcrop of lo~er Pico conglomerate at head of 

- heeler Canyon . Sulphur 1 ountain on left IilC:I.rgin 

of photograph 

The upper Pico , or the mud- pit member, is dominantly 

shale, although stringers 0f coarse to gravelly sandstone are 

not infrequent. No trace remains of the coarse lentils of 

eonolo erate of the lo er portion . Fresh exnosures of shale 

are dark, bluish gray . On weathering they soon acquire a 

drab yello ish-bro n color . lmost all tr ce of the rock 

structure is obliterated in areas underlain by the Pico clay 

shales , and field work in this area is difficult. The hills 

are all rounded, their surfaces are covered with wild mustard 
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and sage, and no soli d rock is visible. 

A cha r a cteristic feature of the mudstone member of 

t he Pico is t he great number of small, nodular limonitic 

res i dua l soil o The residual soil is a yellowish, sticky 

clay when wet and a powdery , dusty soil when dry . It is too 

imper vious for any extensive pl an t cover to flourish~ and 

t his same impermeability, provides an ideal environment for 

the forr..na tion of large _acti ve . slumps and l andslides. 

The Pliocene age of these sediments ha s been 

demonstra ted by most of the workers in this area, and perhap s 
(120) 

best by Gr ant and Gale They conclude that the Pliocene 

(120) op. cit.; pp. 29-36. 

may be subdivided into three zones, which are, f rom oldest 

to youngest, t he Ja cali tos, San Diego, and Santa Barbara. 

The Jacalitos is roughl y eQuiva lent to Kew9 s Repetto, and t he 

San Diego-Santa Barba r a to the mud-pit membero The Santa 

Bar bara, furthermor e has been shown by Bai ley to extend into 

the Pleistocene. 

The s andy f acies of the middle Pico contains Pe~ten 

(Pallium. ) swi.ftii, Pecten (Aeguipecten) deserti, Pecten 

(Janiri) bellus, Os trea vesperti.na, Tur i tella vanvlecki, 

Dosinia jacalitosana , Pecten (Aeguipecten) pur puratus, 
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Pecten (Lyropecten) estrellanus, Pecten (Pa tinopecten) 

healeyi, Venus (Chione} securis variety fernandoensis, and 

others as listed by Gale. 

The uppermost Pliocene or Santa Barbara· zone has 

a coldwa ter fauna con t a ining s pecies with their habitat today 

in Puget Sound and Alaskan waters. Some of the more diag

nostic of these are : Pecten (Pl a tinopecten) caminus, Pecten 

islandicus, Pecten beringianus , Natica (Tectonatica') clausa, 

Nen tunea andersoni va riety hawleyi , Neptunea venturaensis, 

Thracia trapezoides, and Pandora glacialiso 

Re l a tion· to Physiography 

The characteristic l and f orms of the Coastal Hills 

are cbn~rolled by the f act tha tfuis pc rtion of t he Ventura 

district is underlain by the clay sha les , s a ndstones and 

conglomerates of the Pi co Forma tionG ~hen . these landforms 

a re recognized, t he occurrence of t he se ro cks may be pre

dicted, even if no surface outcrops ·are visible. 

The accordant s~~its of these hills, t he sharp 

crested divide s , smoothly contoured slopes and f lat-floored 

valleys a re described in the section dealing with the Coa stal 

Hills. The conglomeritic members of the lower Pico form 

district; parallel ridges a cross the northern part of the 
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area where the base of the section is exposed. The greatest 

t hi ckness of conglomerate in t he Pica forma tion outcrops on 

the northern limb of the Canada Larga syncline. 

In areas whe re the middle and lowe r portions of the 

section are exposed and s andstone is a significant element, 

a more variable tOI)Ography is produced t han in the uppermost 

part of the Pico formation. The sandstone layers stand up 

better than the intercb.lated shaleso As a result, a ribbed 

effect is achieved if these rocks stand nearly vertical, a 

cuesta-like prof.ile if they are inclined, and amphitheaters 

if t hey are nearly horizontal. This development of cirque

like valleys is particularly noteworthy along the axis of the 

Ventura_ .d .. ve. iinti cline and is well s hown at Hall canyon in the 

Ventura a ve. Oil Field, and at tne ~mplli theater immedia tely 

east of the San Mi guelito Field. These steep-walled valleys 

a re produced by the sapping effect of incompetent s hale 

layers underlying more resistant sandstone strata . 

In the mud-pit member of the Pico one of the most 

curious landscapes of the entire area is produced. For the 

most part, th~se s hales make a saccession of rounded hills, 

mantled by a thin , sterile soil, but one sufficiently thick 

to obscure all rock exposures. ·rhe most unusual f eature of 

t he shale portion of the section is not the prematurely aged 

appearance of this l andscape, but the landsl i de s , slumps, 
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r.;>. 3 
"'~gure 

. . . ·Re ,luvene. ted area under lain by 

Pico clay shal~s. .est of Hall ,Canyon 

· nd on so th limb of Ventura ~venQe ~nticli e 

und r ' pJed area s .hich diversify its surface. For several 

s qu"-re iles the surface is monoto ous, and fully graded·, 

then it suddenly is gullied and ravined by deep, vertical

rulled arroyos. Large ureas on the steeper slopes glide 

down hill ln broad, semi-circular slumps, r1ounded by steep 

slump-scarps . Some of these are active and have caused the 
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di s loca tion of roads and necessitated the reloca tion of 

oi l wells. 

The reasons for the derangement of a well ba l anced 

area tha t appe a rs to be in l a te youth in its present erosion 

cycle a re ob~cure, and no single explana tion is adequate. 

Among the pr i ncipal f a ctors responsible are: (1) the surface 

vegetation ha s been de s troyed by over-gra zing, (2) its 

scanty natural dis tr i bution even in its native state has 

seriously limited the e quilibrium. , (3) t he i mperv ious nature 

of t he fine sediment in t he Upper Pico allows wa ter to 

penetrate only to a s hallow dep t h . This produces fl owage be

tween the s a t ura tt3d surfa ce l ayers above and t he unsaturated 

below, {4) laRtly , t he downcuting of the l a r ger streams in 

t he area ha s steepened t he grad ient of the a d j oining hill

slopes enough so tha t many of t he i r lesser wa tercourses are 

rejuvenated , ~nd in extreme instances l andslides form. 

:,:·UATERNARY SYSTEM 

PLEISTOCENE SERIES 

San Pe dro Formation 

~ithology and Distribution 

To deal with t he Pliocene Epoch and to s epar a te the 

sediments deposited t hen from those laid down in the 
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Pleist ocene is a probl em of grea t complexity . In t he f i rst 

pl ace, the conta ct between the Pliocene-Pleistocene deposits 

is gr adational. Secondly , supposedly t ypical war m wa ter 

San Pedro f orms have rrw.de a l a tera l mi gra tion down the 

section into stra ta which may be tra ced with no discontinuity 

into beds containing a cold wa ter Santa Barba ra fauna. To 

further confuse t he situation, more names and di vision 

points have been suggested for the Pleistocene depo sits 

in this area t han t here have been workyrs in t he field. 

When the deposi ts in this a rea , now considered 

Pleistocene, were first s tudied, they were lumped with t he 

Pliocene in to t he Fernando Group, named by Eldri dge and 
(121) {122) (1 ?.3} 

Ar nold , and English • Kew divi ded the Fernando 

(121) Eldridge, G. H., and Arnold, Ralph, "The Santa 
Valley, Puenta Hills and Los ~u1geles oil 
dis tr i cts, Southern Ca l ifor n i a ," U. S . Geol. 
Survey , Bull. 309, pp . 22-28, 

( 122 ) English, W. ~'"i- •, "The Fernando group near Newhall, 
California," Univ. ,)f Calif. Pubs., Bull. Dept. 
of Geol. Sci., Vol. 8, pp . 205-218, 1914 

{123) Kew , 1 . s. ~ ., "Geology and o i l resources of a 
part of Los . ~.ngeles and Ventura Counties, Cal if . 
U. s . Geol. Survey , Bull. '7 53, pp . 69-89, 1924. 

into two units, the Pico f orma tion (4000') &nd Saugus formation 

(2000'), both separated by an unconformity, and representing 

the Pliocene and Pleistocene Epoc hs respectively. 
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The major problem encountered in an attempt to 

correlate the strata in the Ventura district with those in 

the vicinity of Newhall and Saugus a rises from the fact tha t 

t he deposits in Ventura are terrestrial , behind Santa Paula 

transitional , and i~~ediately north of Ventura and continuing 

westward, littoral and marine o This difficulty of correlation 

is further increased by the va riation in thickness of these 

deposits, and by the paucity of fossils. Also , the ecologic 

control ove r distribution of these fossils has been shown to 

be greater in some instances t llat their time sign i f icance o 

In the Ventura area t here has been notable diver-

gence of opi nion among most of the paleontologists working 
(124) 

in the ree ion. ?a ton attempted to divide the Pleistocene 

(124) Eaton , J . E. , "Divisions and Duration of the 
Pleistocene in Southern California , n Bull • ..tUiler . 
Assoc . of Petrol . Geol . ~ Vol. 12, No. 2 , pp.lll-
141, February , 1928 . 

125 ) 126 ) 
into three alle~ed formations. ,aterfall and Pressler 

(125) ~iaterfal1, L. N. , nA contribution to the 
Paleontology of the Ferni:indo Gr..)up , " Univ. of 
Calif . Pubs ., Bull . Dept. Geol. Sci., Vol . 18, .No . 3 
.P:P . ? l-92 , ..ti.pril 6 , 1929 . 

(126) Pressler, Edward, "The }fernando Group in the Las 
Posas -South Mountain district , Ventura County , 
California," Univ. of Calif o Pubs ., Bull . Dept. 
of Geol. Sci ., Vol . 18 , No .. 13 , p:p. 325-345 , 
Sept . 30, 192~ 
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recently have studied t he fos s il content of these strata and 

conclude that t hey a re Pleistocene. a a terfall retains the 

tenainology of Kew, but Pressler i ntroduces a new stra ti-

gr aphic nomenclature. L~ost of the stra ta considered as San 

Pedro are termed Las Posa s by him, and the subjoined cor-

relation is made between his three units and the previously 

accepted one. 

.Pressler 
(Long Canyon 
( 

Pleistocene :La s Posas ( 
(Kalorama 

: Santa Barbara 

:Lower Pica 
(1 27) 

1>. rnold 
Upper San Pedro 

Lower San Pedro 

"San Pedro Pliocene" 

Bailey returns to ~1.rnold' s original usl:ige of 

(12'7} Ba-:. ley, T. L., "Lateral change i n Fauna in the 
lowe r Pleistocene," Bull. Geol. Soc. of Jl..tner. 
Vol~ 46, No. 3, pp. 489-502, Ma rch 31, 1935. 

San Ped~o although , &s he states, "the type San Pedro probably 

eomprises only a I:1e c1.ger fragm ent of the Ventura San Pedro. 

'1'h is is not much more inexact thun the use of 'Vaqueros' a nd 
II 

1 Martinez' for these formations fctr from their t ype localities. 

This terminology will be employed in this paper , 

an d t he - San Pedro will be con8idered as the nnrine and 

l ittoral e quivalen t of t he terrestrial Saugus. According to 
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(128} 
Bailey , the total thickness of these early Pleistocene 

(128} op. cito, P• 290. 

sediments is 3000 to 3500 feet, for the most part consist

ing of "poorly con sol ida ted, 1 ight-gray to buff, fine to 

coarse s ands and gravels, buff weathe ring sandy silts, and 

greenish gray , dr ab gray , and locally , gray ish-maroon clays 

and silty clays. Over 75 per cent consists of sands and 

pebble to cobble gravels . '' 

The gradat ional nature of the contact between the 

terrestrial and the marine portions of these Pl eistocene 

sediments is shown by the pinching out of the fossiliferous 

marine portion of tm section eastward . At Hall Canyon, 

behind the eastern edge of Ventura , the lower 1 950 feet 

contain rn.a;rine fossil s; 4 . 5 miles farther east , at Harmon 

Canyon, only the lower 1000 feet are marine; and finally 7 

miles east at Aliso Canyon only the lower oO to 200 fe ot 

contai n marine fossils intact. The uppe i' portion Of the 

San Pedro, a ccording to both Pressler and Bailey, conta ins 

scattered teeth of Eguus cf . occiden t al1s Leidy, which 

establ ishes its Pleistocene age. 
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Rela tion to Physiogra phy: 

Little difference e xists between t he Pliocene and 

Pleistocene deposits of the Coas tal Hills in the degree of 

indura tion. Both a re barely coneolida ted clay s, sandstones , 
. 

an d shales, and bei ng steepl y tilted, a re ex posed to the 

ma~-dmum degree of a t mospb.eric o. t~ack. 

The San Pedro is l ess perfectl) so~ted t han t he 

mud-pit n eober of t he Pica, and a lso is conposed of rnuch 

coa rser s ediments. Even i f t he sa2e we ok deg r e e or i ndura-

·tion He r e po.ssessed by both fo rmt.t tions , the ~:;an Pedr o would 

still tend to wea t her more readil y , as i t i s slightly less 

well cemen ted fin d i s un able to of f er s erious r esistance t o 

erosion. So rea dily does it s u ccumb , tha t behind Ventura it 

is i mpossible t o distinguish between steeply tilted ea rly 

Pleistocene stra t a , and nebr l y hor izontal l ute Pleistocene 

terrace gravel . In t he f i e ld a n ap pr oxi ma te sep~ration of 

t he Pliocene and Pleistocene str&ta is po ssible o~ t he basis 

of vegetation . This le a lithologi c cont rol, and in t he 

eastern part of t he area i s i n&cc urat.. e from u f&unal poin t of 

view . However, it doe s afford a rough check I n t he f i eld 

for t ra cing a n ot.l:lerwise ex tre:.w l y <.l if f icul t conta ct. The 

san Pedro, because of its grea ter po r 0si t y , has a higher 

ground water con tent ·t han L.!"!e i mp ervious clay sha les of t he 

mud-pit member of t he Pico. LS a consequence, t hese 



Pleistocene deposits ur~ man tled by a t hicker gr ow t h of 

wild sage, ca ctus, live oaks, yucc a , an d other semi-a rid 

p l ants. 

On t he coa st to the North and East of Ve n t ura, where 

m~ rine terrace s h~ve been cut in t he stee ply inclined San 

Pedro, it is i mpossible to d~scri~inb te between t 0ese ea rly 

Pleistocene dep0sits ui id t he ho rizon tal ter ra ce gravels. 

Lithologically, the t wo sedime nts are identical, and in some 

i nstances, both 1-L;;. Ve t he same fossil content. 

·r:LEI 3'I'OCIWE 3EH I ES 

Terr a ce Gr>..l. vels 

This section is concerned primarily with t he stra ti-

graphic position of t he terrace gr avels, rat her t han with 

t heir physio .:; ruphi c h istory • .nS a rule, t b.ey D.re compara tively 

non-fossiliferous, and contain only sca ttered, broken shells 

in t he case of the ma r in e, ~nd a few t e2 th und i t olated bones 

for ~ b e river gravels. The one no t aD le exce ption is the 

Car pinteria t ur pits, which are found on t he westwhrd e:&ten-

sion of tl1e I level of i(incon Mt • • 

One of t he most recent discoveries is t hat made by 

r.i.'. L. Balley of Ele phas i m1Je ra tor and ~~ cf. occidenta liL 

in titled up per ? lei t. t-ocene terrace g r tJ. vels nee.r t l'le mouth 
v 
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of Barlow canyon. Elephant remains ulso have been recovered 

in the e xcava tions for some building foundu tions in Ven tura. 

The marine terraces a bove Ventura are f ossiliferous, 

pa rticularly in t he v i c i nity of t he reservoir, and contain 

a gre ,i t nw:aber of comminuted, sca ttered shell f r agments 
(__ ~ 

dissi.'11enu ted t l1rough a blanket of pow-dery, yellmr-br own , silty 

sand. They a re so ba dly broken as to muke identifica tion 

i mpossible; bu t a number of t hem may represent reworked San 

Pedro forms. 

(129) 
A few marine fossils have been collected by Gr ant 

(129) Grant, 1J. 3 ., and Gale , H. R., "Ca talogue of .l'ta r ine 
and Pleistocene Mollusca of C&lif ., " Memoirs San 
Diego Soc. of N~t . Hist., Vol. 1, 1036pp ., Nov. ~, 
1931. Ref erence p . 1 01 ; San Diego Soc. ~a t. Hist. 
Locality No. 78 equals Stanford Un iv . locality No. 536 

from the low terrb. ce at t lle f oot of t he sea clif f a t the 

Rincon Oil F'ield, and seera to be co:mpo.r&ble to t he f auna of 

t he e s sent i a llyHecent Goleta teri':tce de s cr i bed b y Oldl·oyd and 
( 130 ) I 

Gr ant 

(1 30 ) Oldroyd , I , s . and 3r ant, U. S ., "A Pleistocene 
Molluscan f uuna fro11 neur Goleta, Sun t a Bc..rbara , 
California," Nautilus 1 Vol. 44 , No. 3, pp . 91 -94 , 
Jan ., 1931. 



- 86 -

PLEISTOCENK SERIES 

The Ca r pinteria Formation 

The tar pits on t he surface of the Ca r pi nteria 

Pl ain, be t ween t he Sou t hern Pacific R. R. tra ck s ~nd t he 

presen t sea cliff , we r e f irs t ~ined a s a so urce of a sphalt for 

roa d ma terial. The di scovery of f os s il remai n s b y t he l a te 

Ralph lloffnw.n of t lle ~)E.Ln ta Bar bara £.1u s eum of Natural History 

ha s r:.ad.e this area a n e x trernely important l a te ? l e istocene 

hori zon on a ccount of the corr ela tion afforded b y pl ant, 

vertebr a te, bird, an d .molluscan fossils. '.i'his fin rl wa s 
(131) 

firs t des c r ibed in a ser i e s of p r elimina r y ar tic l e s i n Sc i ence. 

(131) Hoffman, Ralph~ " The fi nding of Ple i stocene 
Bu. t e ri~::t l 1n un ll.. s prm l t .t;it c:. t C"..r·pint e r i a , Calif., " 
Sc i ence, n . s. Vol. 66, No. 1702, P . 155, Aug . 
l ~~ ' 192 7 . 

St ock , Chester , "Ple istocene r aun u an d Fl ora, " 
ider:.t , p . 156. 

Hi ller , Loye, "Bi rd Hema l. ns , " ide:m. , :p . 156 . 

Chuney , HG.1ph ;; • and La son , ! :erbert, 
"FossiJ Pl an t s , " i de.cJ ., pp . l ~-> 6-1 :5 7. 

1 -' . ' 

The se prel i r:linary aLstr&cts i1ave r ece nt l y been f o1-

lo' red by c... more cor.1_pl e te serieG de a l ing wi t h the s i gnif icance 
( 1 ~32) 

of e 8. ch fos si l gro up 

(1 3 2) Grant , U. S . t::.nd ~~trong , ~ l. . E., " F o ss i.l Mcill..u sk s 
from the Vertet::-ate bea ring a spha lt deposits a t 
Carpinteri~ , C~lif ornia , " Bull. So . Calif. - cad. 
of Sci., Vol. 23 , Part l, pp . 1-b , J an - .,J.._p r. 1934. 
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IC: i ller , Loye , "Pl ei s tocen e ~3 irds from the 
Carpinteria .As nhalt o f Ca li f ornia," 1.Jniv. 
l-' a l -if --,Ub"' lJ··,l ')ep t "'eol '' 0.; " Ol ~ ..a.. • . I ~ • 2 ' U ...L • 1. • \..7 • _ 0 ..L • , V • 

~(o. 1 0, p:p . 361 - ~374, .aug . 4, 1931. 

of 
20' 

Miller, "'i.lden H., •trrhe Fossil Passerine Birds 
f rom t he Ple istocen e of Carpinteria , California, '' 
U · · f C l"f r b " 11 ~ t " l Q • n l '/ • 0 a l • . ... ~u s • ' l) u • lJe p • u-e 0 • ,.) c l • , 

Vol. 21, No. 7, pp . 169-194, Feb. 26, 1932 . 

Chaney, titdph an d 1~-a son, He rbert L ., " A P:eisto
cene Fl oret f ro11 t he _:.. spha l t Pits a t Car pin terla, 
California , " Carne g ie I nst. of .;asr·~ ·, Pub. No. 
41 5 , pp . 4S-79, ~arch , 1933 . 

1H lson, Robert ~·; ., "Pleistocene r_;, ar.u.!a li o.~\lPauna 

fr om the CarpiJrteria ASrJha l t, " Ca r n e g i e Inst. of 
Wash., Pub. No. 440, pp. 59-76, May , 1 934 . 

The con3ensus of a ll these pape~s is t ha t t he 

majority of t he f or ms re presented are living , but not neces-

s a rily in t he clima te which now preva i ls a t Ca rpinteria . In 

fact, since t !1e:Lr burial t here ha s been a murked inc rease in 

tempera tur e a nd ari d i t y . 

· The ffirl tst of t 11ese fos s il8 a re t he molluscs, found 

i n a 3 to 4 inch l a yer o f sa nd and s undy gr a vel resting 

di rectly upon t he leveled edge of u pturned ~iocene strata. 

This shell hearing l ayer is cover ed by a 1 5 to 20 foot, thick 

il spha l t i :m.p regn a ted deposi t of sund ~:md loara whi c h bl ankets 

the terra ce surf a ce. It i ~ i n t his upper l ayer tha ~ t he 

vertebra te, bird, and p lant Eea a in s are found. 

Altho ugh t t.1e s hell s wej_~e de posited while t h e Pa c i fic 



still cove :'ed t l1is !)ort ion of' t he Ct.. r p in teri& I.> l a in, t hey 

may not antedate the beginn ing of co~stal upl if t, for the 

dis t anc e from n0re to the orig i nal coastline is some 1. 2 

miles. Gran t indic~ tes t hu t most of t hem a re l i ttora l and 

l agoona l forta s , and . so, as t he coas t na s eleva t ed, t l1is 

a ccumulation :Jl&y re pr a sent u t empora r y halt of tt.e receding 
(133 ) 

shoreline. ~s sta ted b y Grant 

(133 ) op. ci t ., ;>p . 4 - S 

"The e cologic reqaire~en ts of t hese molluscan specie s sugge s t 
t hat t he y p robably lived in u s emi- shel tered cove or open 
embayment embracin6 r o cky ti de 900ls and l t:<g oonal condi tions 
in clos e proximi ty . Such a v ur i ed hab itat c a n be found a t 
many pla ces a long t he present California coa s tline where 
s ..... a ll ;;anyons .. 1eet t h e :3e<..: u long rocky co.:.::.>ts . " 

ttOf the b7 fo rL1S re.i:":L.~esente d in t 1w u bov e list,. 46 
ure defini tel:r de termined species, ~-ncluding tbe 5 Amphineura . 
~ll are still livi ng and mo s t o f them include SLnta Barba ra 
County in t hei r kn mm H.ecent r anges . 1.~-t first s i gh t the fauna 
u ;) peo.rs to re.pre sen t (.:4 t yp ica l southern Ca li f orniu a sse4l )l uge 
but tlle Tac lqr hync lm s ( q_ue s tionably i den tified as reticulo. tus) 
might be t he northern SJ ecies an d t he t wo chi ton s. M_opa lia 
sinuata {Cu.rpe:ater) a nd Tonicellu. line a ta {Wood), a re p r imarily 
nort he rn in t he ir r ang e though t he l a tter has been recorded · 
a s far sou th us Sun Diego. r.rhough ~;he fauna i s s aall it 
p recludes the poss::..b ility of war mer mo. rine conditions tha n 
the p resent f or i t does not i nclude t he well kn own living 
southern forma suc h us L~~vi~e. rd iuJa e l a tum so~verby , L .__12roc~ 
Sovmrby , r::ulin i a r'lodestu Dall, Tell ina ru~escens Hanley, 
:;hi one s nidia Broderip a nd s o-.';erby , Cru. ssispira arau thea Dall, 
Eu leura muriciformi~ ( Broderi }? ), :Ma cron a eth iop s kelle ttii 

A . "i.dams , Centrifug& le~ ( Dall), and Purpura monoceros 
(Sowerby ) wh i ch ure ? resent in the wa rm w~ ter late Pleisto
cene Pa los Verdes formation of Los .ttngele s County, Thus, the 
Ca r p interia fos si l mollusks suggest marine conditions p roba bly 
sligh tly cooler t ho.n t he 1)resent . 
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"In regard to the age of the de 9osit, the lack of 
extinct s pecies woul d place it in the l a te Plei s tocene, 1 ·, ter 
than the Palos ·v-erdes fo rmation which ha s some extinct 
s pecies and wh:lch ha s b~ en correla ted wi th t he nan.gmTil{lon 
interglacial stage of the .Ple i stocene. But the small 
nmnber of defin i tely determ1.ned s r ecies makes this conclusion 
s omewhat QUes t ionaole fo.r the re mby be extinct s pecies in the 
de posit which ha ve not been preserved , or a t l eas t lw.Ye not 
be ~n collected. On other e r ounrts, however, a l a te 1leisto
cene age appears to be a s afe conclus ion, for out of 25 s pecies 
of pl ants only one i s e xtinct and t he ve rtebr~tes a re also 
suggestive of t lle l ate Pleistocene . I n view of t he a pparent 
recency of all t he organi sma, and their clima tic s ignificance, 
the ,.J t:. r pinteria aspiHilt de ;>osit may be ten t a tive l y da ted to
ward t lle l a tter part of the l a te \7i sconsin g l a cia l stage of 
t he Pleistocene when t he lowe s t tempera ture had been _p a s s ed 
a nd conditions were becoming somewl1a t runeliora ted ." 

( 1 ::?4) 
Alden r-Uller , in hi s st11d.y of t he par> s e rxine 

( 134) .QQ..• cit. ' p . 188 . 

-----------
birds, concluues t nut, or t he 23 k i nds repre senteJ , 21 ~re 

l i ving spec i e s : CJ. Ld on ly t wo may be e x tj_nct . Furthermore , 

app r oximately one t hi rdot' t hese Passeriformes a re no longer 

to be fo und in this a rea, but e1 t lkr l"tinge f ur t her north, or 

a t hi gher eleva tions. I n f a ct, t il e avifauna uears a marked 

resemblan ce to thu t livi ng in the v j_ cin ~. ty of .konterey. 

( 1 ~?5) 
'l'hus, according to Miller "we m&y picture a 

--------------------
{135 ) op. cit., :p. 187 

a region at Carpinteria whi ch wa s like the lower part of the 
Carmel River Valley , : onterey County, wlle r e withi n a short 
distance p ine forests provide t he hab it 1:l. ts of nutha tches, 
Steller Jays, chickade es, Pi ne Siskins, and a ed Crossbills, 
a nd where a lso a r ea's domina ted by live oaks form sui table 



-90-

places for Califor nia Jays and Yellow-billed Magpies. 
Ch&p&rral-ccvered slopes or LrusL in a river bottom must 
have been present to a ttrac t dren-tits, Spotted Towhees, ~:.md 
Fox Sparros. .b. [:>rr!all grassy opening in the brush or forest 
would have supplied suitable conditions for meadowlarks. 
Thus, o. ll the fos s il pe1.sserine spec ies in so far as their 
probable habits are known, ~ay be fitted into such a p icture 
with the exoo1)tion of t he FortL.west Grow. Since Ple istocene 
time this b5rd has ret r eated to t he north to a grea ter degree 
than t he coniferous fo r ests which have reruc. ine<i a l ong the 
COCJ. st of central :.nd northern California. kobins do not 
breed today near Monter~y but breed under conditions unin
fluenced by the agenc i es of mun in M~rin County one hundred 
mile s to the northwest." 

Chaney and Ma son have made a study of the l&te 

Ple i stocene fossil flora for both t he Carpinteria occurrence 

and for i ts contenporury across the Santa B~rbura Chunnel at 

1l illow Creek on ~unta :ruz Isl and . Both floras a~e cons i dered 

by them to represent a cooler and Ilwre humid env i ronment than 

t hat existing he ~e today . For Santa Cruz I sland son e 30 miles 
(136 ) 

S:Juth of Lere t ~wy 'rl.ave t he fo2_lm..-ir:r; to say 

(1 3 6) Chuney , i.; <'.d:ph 1 ~ . <J.nd l1~u son, Herber t L o, "A 

:t~leistocene Flora from Sunta Cruz I sland, Culif . " 
Carnegi e Innt . of ~ash ., ? ub . Ko. 415, pp. 1-24, 
<i Ctober, 1 9 34. 

"The ':i illcw Creek flora of Suntu Cr :l z I sland if; made 
up of n i ne s :p cc i es, e:.ll of \lhi ch ure still living i n C<ilifornia. 
The modern forest mos t closely ap~roximhted by the fossil 
assemblage is found on the CC!. l ifornia Coast near f ort Br agg , 
440 miles to the ~orth-nort hwent of Santa Cruz Island • . The 
ra i nfall of t he For•t Bragg region is considerab l y higher and 
the ... 1.ean temrJerature i s consider<.lbly l mmr t hc:.n on Santa Cruz 
I slC:tnd today, und t he conclusion i s reached t ht1 t the 'fiillow 
Creek f lora represents '-i southward extens ion of the nortl1ern 
f orest whi ch is probably t o be correl~ted with one of the 
0 l acial epo chs of t~e Plc i.s to<.; enec ~ ... l and ;'iar·d co. nection of: 
tt~e Channel Islan ds to the ".:ainland on the eo. s t is indicc.:.t ed 
by the flora--fossil a~d living, by the associ <~ ted elephant 
renains, and by the general geologic rela tions. The Pleisto
cene age of the dillow Creek flora is established by its close 
r ela tion to other Pleistocene flora s of California , and by 
its a sso~ iation with eleph~nt fossils. The di s crepancies in 
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the rant;es of nos t of t l\e iiillow Cre ek pl an ts as com:1k red 
wi th those of' the species today ure sufficien t i n t hemselves 
t o ~ ndi cate a considerable l apse of t i Re. " 

·rhe :plant ren <.:.ins at Carpinteria wer e recovered 

from two pi ts between the Southern Pacific Railroad trr.<cks 

an d the p resent sea cliff. Pit No. l, as described by 
(136) 

Chane y ~ reveals the following section: 

(136) Chaney, Ra lph and La son, Herbert L., "A Pleisto
cene Fl ora from the Asphalt Deposits at Carpin
teria, California,n Carnegie Inst. of Wa sh. 
Publ . No. 41 ;) , l)P · 4 5 - 80, October, 1934. 

1 . ·Recent 

Section exposed.at Pit No. 1 

Center of' Asphalt f.·; ine 
~-

Dar k gray , fine sbnds containing a 
small amo unt of a s ~ na lt, with s nells 
a nd i nplen ent s represen t ing mi dden 
deposits. • • • • • • • • • • • • 

2. Pleistocen~:-Carui ::: teri a forma tioa 

Light colored sand , well ce~cnted and 
a s phalt stained ; no fos ~ ils obs Hrved. 

Sand hea v ..i.ly i upregna ted ·ui th asgnal t, 
containing abundant fossil pl ~ nto und 
or: i ntu l s . . . . . . . . . .. o • • • • • 

while pi t No. 2 exposes tne following : 

Sec tion exposed a t Pit No. 2 

325 feet west of Pit No. 1 

:B'eet 

5 

7 

10 
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The tar pit fro.:.1 which tnc fos-

sils were rec ~vercd in ~~ur the base of t he trees. 

1. Rece'lt 

ar Jrcy, fine s~nds contuing a 
small umou t of esnhult ..• 

2 . Pleist9ccne -Ccg-pi .terin f~uti£!!_ 

Cross-bedded ~ands, \itn scattered pebbles 
and )OC-cets 01 1 ine ~rt vel ; 1wuvily im
pregnated dth c::!)halt, C0!1tuiniYJ.e 

Feet 

? 

abundant fossil plHnts b~d ani~ ls. • • 14 



.r'l ure 5 

1'he 

Mounta1n is in the dj starce . !he e xc .... v£ tion 

The floru co ttlned .:.n Lhe ttsphul t L pre ·nated 

si:inds cor. prised 2~ 13o.p ec.;.es d i v: de d bet teen 21 ·eneru und 

18 i lies, and i nclLJde !:' .... ['ern, ,· s 1e~ies o f con i fers and 

16 species of d i cc t yl edonn . 

Cn the b· .., i s of h· b.itc:t i. h re u.re 11 s _p ecies ol' trees , 

8 of shrubs, nd 6 of herb s . .hose re subdivided a t' follows : 
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Trees 

Juninerus cal iforn i ca 

Myrica cal. ifornica 

Pinus murica ta 

Pinus r a d.iata 

Pinus r emorate 

Pinus sabiniana 
-----·'---'--'-~-

Pseudot suga t axifolia 

0uercus bgr i fol ia 

Seq uoia sempervirens 

Unbellularia californi ca 

Shrubs 

"''"rctostaphy los glauca 

1~ctostaphylos s pp . 

Ccanothu s t hvri sf lorus 

Eriodi ctyon califo rnicurr1 

Ganya elliDtica 

Pyrus hof fma:ni 

Rhus diversiloba 

Sambu cus c: l uuca 

Herbs 

..,l.rcen t hob ium eamp ylopodum 

Chori zan the pungens 

Co rethro~.!vn e s p . 

Q_ymo pterus li ttor_ulis 

X:anthium cs. l vUITl 

The wood frm1 t ..t"lese plants ho.s been i nve s tiguted by 

Dr. Irma 11 • . ;ebber, in a c ompE~nior. s t ud;y· . 3he consludes that 

t he woods s hows t he effe cts of weLr , &nd attributes this to 

tran s [! ort~.'j tion for coru'> i clerable dis t an ces. Furthe rmore, 

liecause of de cay t he wo od is believed to Lave been depos ited 

in va lley alluv i u"'U., vfhi ch v:c. s l u ter i:'D.I)regna ted by- as ;)tw lt, 

r a t her t han to have bt ~-!n a ccum.ula t ed in an a s phalt pit. A:rui-
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finully~ ln regard t o the clima te of the period of 

accumulat ion, Chaney remarks tha t: 

ni t may be concluded t he. t the clima te of Ca r pin-: 
teria dur i ng t he Plei s t ocene, as Jude ed fron t he na ture of 
i ts vegeta tion , was cooler and slightly more hut1id than it is 
toci &y , and ' wa s r.~ o re l i ke t hut on t ile coc. s t 200 miles to the 
northvmst, w.here t he s urcJJlers are moist and cool. \. simi l a r 
conclusion has been reached rega rding the cl i r;m te on 
Santu Cruz Isla nd . 7he region wa s covered wi th a Dougl as fir 
forest and appears to have had a still lower temperature and a 
much higher r uinfall tl~n a t Ca r pi n teria duri~g the Ple isto
cene; this Wb S probably due to l t s more exposed s i t •1a tion 
ne <:J. r the e nd of' a peninsul li 'Yhich a ;)pee. rs to have formed 
t he seaward s i de of the errJb&y.ment i n which Carp:i.n teria wa s 
lo0ated. The cooler and more humid t ype of cl~1ate a t both 
localities durine t he Pleistocene may be in terpreted as t he 
result of gl a cia l conditious, ~nd the s outhwa rd shift of the 
forests _a long t he coa s t for a di stance of several hundr ed 
miles ma y be cons i9,ered to be a;; di rect a result of t;lacial 
climutes . as t ll e advance of gl a ciers elsewher e in the northern 
hemi~phere . The r e turn of milder con ditions h~ s resul ted in 
the shifting of t he s out hern limits of these forests to t heir 
presen t posi tion on t he Monterey Peni nsul a . 

The topogr aphy of Carpinteria during t he Pleis tocene, 
as indica ted by the fossil f lora , was not unlike t ha t in the 
r egion a t t he r r e sent tL !e . h gradua l seo.wL.rd slope wa s 
occu:p.i ed by t he forest, wi t h Pi nus murica t a and p~~sus 
goveni ana mor e common tow:-l rd the top , and wi t h Pinus radia ta 
mor e ...dominant in the middle and lower portions. The l ocal 
abundanc e of Quercus aerifolia a t low l eve l s i s indica ted · 
by t he a blmda.nce of l eD ve s o th:.s S [) ec ie~> H t t he bottom of 
Pit II. Numerous shallow valleys cros sed the pl aht, j_n wh i ch 
t he Um.11 e ~ l ularia culi f ornica , Sanbu~us f-;lauca, Myrica calif
orp.ica, and other br(Jt~d-le~fed mqc1lfi ed the dom i. nan t coniferous 
a spect of the vege tat i on . '' 'f-'''..t.!> 

The v'e rtebr a t e tos s ils whi ch a re included wi t l:l the 

pl ant rem,ai.ns po's sess a decided clime tic significance, and 

have be ;:m s i ven a somewhu t dif' fe:-en t in ter;)reta t ion from the 

:plant fossils. l) rrhey i ndica te somewlw t less humid condi-



-96-

tions, and 2) they give stonger evidence of being a t a r p it 

accumulo. t ion tha ~ the ol an ts. 'l'hese vertebrates a re well 
(137) 

described by Pilson 

{137) Wilson, Robert ii ., "Pleistocene Mammalian 1'a una 
from the Oa r pinteri a a sphalt,'' Ca rnegie Inst. 
of ~a shingt on, Publ. No. 440, pp . 56-76, May, 1934. 

"Th8 mammalian assemn l age includes onl y four extinct 
t ypes, nm.1.ely , Aeno~_;y on nea r .s!_~tl.§_ , ~' eli~ prob t.:tb l y a t r ox, Came~ 
lops c f . he s ternis, and Eg,uus ne hr g cciden t hlis. Sorex cf. 
t r m'Ib ri d.gii, On:ychomys, ::;; pe,e ie s ancl Bison specie s , do not now 
r tinge in t he urea about t he brea de posits. 'I'b.e r emaining 
mam:::a ls in t he f auna, :;o f a r as co.n be determin t ed, cko not 
differ fro:::> t hos e existing in the reg ion a t the _present time. 
Thus t ne const i t uency of the Ca r pin teria assemblage off ers 
no salien t f a cts mi ti e;a ting o. gain s t a 1 <1 te Pl e istocene age. 

A s urvey of t he fauna reveuls t he presence of 
c e1 to.i n .::na.rr.u;1.al s wh ose inferr e d hab its and habita ts sub
stan ti a t e t he e cologi c cond i tions a t t he Car~interia loca lity 
po s tula ted f rom a s t udy of t he -pl ant s and avafauna found in 
t he asphelt . In addition t o the s e ~-:<re other man' ~tals that 
nonu.a lly i nhab it semi-arid reg i ons. Presen ce of the l a tter 
appea rs to re f lect a n i nfl uenc e wh ich i s not so a]parent 
from t he c onst i t ut i on of t he pl ant or avian a ssembl age. 
Proxi~ity of t he loca l ity of occurre n ce to a f orest border 
with perhaps f l uctuation s in t he am ount and e xten t of t he 
pl un t and tree cover dl<ri n.g t he neriod of acc wnula t ion may 
a c count for t his a ssoc iat ion of ma~nal s . 

The presence of a r ela t j vely l arEe number of indivi
dua ls of t he gen us Di podomys i s· interes tj_ng, s i nce t his f orm 
occurs t ypi cally on ari d and semi-a rid pl a i ns of the Cali
f ornia regi on o. t t he present t i me . .As suming t ha t the 
fun damental ha bits and habita t of t he Kangaroo-rats have under
gone no g rea t change since late Pleistocene t i me, the 
occurren ce of ·t nese creotures a t Ca r p inte r ia fur nishes some of 
t he more striking evidence in supnort of the view tha t the 
forest cover i n t he regi on of :1sphel t a ccur.'lUl ti t,ion wa s 
broken by area s in sparse vegetation." 
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There a re a number of points of disagreement in the 

evidence of t he pl ant and vertebrate fossils: 

1). The plants show signs of transporta tion and 

decay. 

2). The vertebrate reami ns, minute, fragile bones 

and teeth for t he mos t part, s how little a ttri-

tion and seem to be a tar-pit ac cumalation . 

3). The pl a n ·t;s indie s. te a cool-hu.?Uid clim& te, con-

purG.ble to the present clima te of t he Montery 

Pe nni nsula . 

4). 'fhe clima tic s i gn i fic ance of t he vertebrates is 

not so ;~reu t, but t he pre ::;ence of Dipodomys 

indica tes a sparser covering of vegetation and 

a s ru2 i - arid c lim~ te . 

Unfortuna t el y t he ~1 i t s frm:1 wh ·. ch t he fos sils V'lere 

recovered i1ave been de s troyed, but a coHr?l e te enough section 

is revea.led in t he s ea cliff and t rw a spllul t quarr y tha t some 

in terpr e tations nay be m.L de of t he env i ronraent u t the time 

t he fo:s s ils accw:mla t ed. r.rhe s ea cl if f sec tion of the 

Ca r pinteria formation shows: 

1). rfhe vertically dipping i'/odelo f on ::a t ion i n the 

lower part of t he s ea cliff' has o.n i rregular 

upper surface whi ch dec r ea s es in elevation west-

\'lard . 

2) . The grea te s t i r regular i t y i n the bedrock surface 
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is the cross section of a fo Tiner stream valley 

20 feet wide and 8 fe e t deep, 600 feet eas t of 

t he asphalt pit. Boulders and cross-bedded 

gr a velly . s ands are the deposit filling the 

channel. The l argest boul ders are a t t he narrow, 

V- shaped butto.u1 of the str-3am co urse, and reach 

a maximum dian eter of 4 feet. 

<:!, \ 
U I e In general: the Carpinteria formation, or terrace 

coverlne; , whi ch overlies t he Modelo formation is 

coa r ser east of t he u s phalt mine. Enstward the 

forma tion con s:l. s t s of boulder-cobble gravel and 

cro s s- .j edde d s~:md lenses. Westw&rd, the forma-

tion is a l n os t en tirely gr avelly s 3.nd which grades 

i ~t o sil t 0. 5 n ile we s t of Lhe pit. The silty 

n o llus k fossj_ls. :)ou ~~ ri of t he t ownsite the Gar-

:p interia formation :pa s s es below the level of t he 

present be~ ch as ~ result of the tilting of t he 

C e. r p i nter i a , ~ 1 a 1 n • 

4) • No t a ll 9a rts of tl":.e Ch r _D in t er:i. a forma tion a re 

t a r- i n pr egna ted, a nd in some parts of the sea 

cliff section vih i l e t.ae lower p <::. rt of the forma-

tion may be s ii turuted, the upper is free of tar. 

Ot l see~ps lu: ve been inten::1i ttent l y a ctive through 
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the area, and in an individual seep, periods of 

activity have alternated ith tin:es of quiescence • 

.Fi ,ure 6 

cliff in steeply dinpin5 f,odelo 

top is the ean >LLg of the Carointeria 

formation. 

It-nuy no11 be difficult to reconcile the ·pparent 

conf liut ln the fossil evidence if tLe !'• JSicctl con eli tions of 

the area are considered . rhe enviro ·ert of de;Josition for 

t e Gu.rpinteriu for ... ntition ms us follo ·s: 
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F.:..gnre 7 

Cross sectlon of streum c~annel reve uled in ·e~ cliff eust of 

tar oit. The l cr·est boulder is fo r feet long. 

1) . •rhe seu wlt drew fror:1 the tar-Dit c.:. rea sa 

rosult of the elevation of the I terruce level . 

'rhe fo re er re ence of se"" n:. ter is indic~ ted by 

the tr~ t un + • • con ,,c! lll lll8 the fossil .lollusks hich 

overlies the :!odelo and underlies the carpinteria 

fo .. atio1s . 

2) . Conseruent st7eams , followin 7 ruch the sili e 

course · s ;resent ~y var )interia vreek , crossed 

t e surface of t he ex )use<l sea floor . One ell 
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marked c ha r nel was cut across the plain, and 

l a ter filled wi th flood deposits, decreasing in 

coa rsen e s s upwards. 

3). rrhe s u rt'a ce of the pla tform i.s c overed \'lith silt 

and sand deposited outside the stream channel 

by :f'lo od ~va ters. L'his s edL ,tent i s fj_ nest at 

the g reutest d is t e:m ce from. t ·: le stream course. 

4). Tnr 
J a ctive fi' Or.l t he f irst de:)osi tion seeDs w·ere 

of Ple i_ stocene sedir:te n t s to t he ~:resent day. 

The })lant remain s a re ubi quitous, t he vertebrate 

fossils restricted. The pla nts were introduced 

from areas outside the site of their burial. The 

vertebrates ;vere trapped a nd buried w'i thout 

tran s portation. 

These seep s D<·-Y l: ave been re_~;ll cu s of those active 

on the · n :)rth ~;i de of ~;ulflhUr >'o unt.a in and el s evir1ere in the 

Vent LL r a reg ion . The s e pre s e n t- c1ay oil seep s on the banks of 

duplic w. te cond i tiun s <·-t t he Curp ~ n terlb. 1n·eu r :l ts in t he 

Pleisto cene. 

Summa .£X;_ 

· I n t Le l ate ~ · leistocen e t he Ce r nin teria a rea was a 

e ently sloping coasta ~ p l~in with the s horelin e neu rly 2 miles 
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s onth of its posi tion today . The -p l ain was covered with 

numerous small s treams which flowed t llr oueh w·ell-defined 

c hannels. During t he occasional floods the w& ter rose 

until it overf lowed t he low banks and deposited a blanket of 

fi n e sedirr en t ove r t lle s tlrface of the plain. 

The park-like vegetat ion consisted of cop ses of 

trees, concan tra ted nea r s.trec.,m co Ltrses, .. nd sea ttered through 

un open s<::. vanr~ c..h country . rhe slopes of t he hL_;her inlt:tnd 

r Li;;e s covor·ed wi t n l O'N bw:> l'H~ s, we r e compurc. t ivel y barren . 

Near the coa s t, and i n t he fog belt, t ne trees were more 

ressus govenian-3: dominant, a lthou3h Quercus agrifolia and · 

Tar seeps were ac~ ttered t hr ough the woodlcind, and 

trap9ed bird s, roden ts, und j uvenile vertebrate s. Occassional 

f loods introduced pl ant mu tu r i ~ l, und dlso buried t ne e~rlier 

/ 
fossil a ccumul :1 t ion b e ne 11. th c1. bl::mke t of new sedinent. rrlli s 

cover bec :;:.J. e sa t '.D.'t1 ted wi tl t t e. r _;_n t u r n , u n d t rw Qrocess wa s 

repeuted. Su ch a s u cce s s ion o f even ts :-1ay ex:plain tbe non-

transported vert s br at e remi.l ins ocC cLrring i n t lle s;:.Lne ;:J it "Kith 

ubraded a nd trlinspor t ed p l dnt fossi l s . 
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The age of the Carpinteria Fossils 

The age ~ determination of the fossils in t he 

Ca rpinteria formation is a matter of some interest . The 

assemblage is one of the most important horizons of the 

l a ter Pleistocene, and a determination of its age relation

ship to the similar ac cumulations at Ran cho la Brea and 

McKittrick is especially valuable. 

The problem is m:a de difficult from lack of knowledge 

of the rate of change in the p rocesses tha t _operated here~ 

There is no method of mea suring the length of time required 

by the sea to wi thdraw from the position of t he tar pits 

of its former shoreline, or to cut inl&nd to the present coast

line. 

The nature of t he cha~es is readily determinable; it 

is their duration which is difficult to estimate. The sea 

covered the Carpinteria Pl a in at the time ·the mollusk-bea ring 

strata accumula ted. af ter this episode, the s ea wi thdrew to 

a point lOP00-15,000 fe et south of the present coastline on 

a ccount of the uplift of the land& 

This distance was estimated by projecting the 

p resent terrace surface until it intersects t he surface of the 

sea. The estimate will be in error and should be increased if 
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if t he wi thdrawal of the sea was ai ded by the glac ial lowering 

of t he sea level. The return of sea levet to approximately 

its present position in post-glacia l times may have compen-
~' 

sat ed the grea ter seawdrd movement of the strandline. 

The leng t h of time re quired by the sea to cut inl and 

from the l !:i te Pleistocene shoreline to the present position 
{138 ) 

mi ght be calculated~om the f ormula cited by Vaughan 

{138 ) Vaughan, T. W., "Rate of seacliff recession on 
the property of t he Scripps Institution of Ocean
ography at La Jolla, California , " Science, n .s., 
Vol. 75, No. 1939, p . 250, Feb. 26t 1932. 

for a simila r cliff ed coast. According to Vaughan the ex-

pression, 

-.635 

fitted the circumstances at La Jolla. Y is e qual to the 

recession rate in inches per y_ear and x is t he cliff height. 

This expression was integrated by Dr. Samuel E. Urner, of the 

mathematics department of the Los Angeles/,- Junior College, for 

a cliff height of 45 feet and a recession ·distance of 10, 000 

feet. I t wa s fo und that T, or t ime in years was equal to: 

T: 

1.635 
10,000 {45 ) 

45 (1.635 ) (11. 5 ) 
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T· 5,963 years. 

and tha t for a maximum value of 50 feet for t he cliff height 

and 1 5 ,000 feet of recession; 

1.635 
15,000 (50} 

T: -------------------
50 (1.635} (11.5) 

T: 9 544 years 

These val·J.es are high compared to the u.s. Coast and 

Geodetic Survey tracings for this coa st. In the interval of 

64 years between 1869 and 1933 this shoreline shows an 

average recessjon of less than 30 feet, or under 6 inches :per 

year. In this same interval the La Jolla Cliff would have 

receded at an average rate of 1 foot per year, or nearly 60 

feet. 

In short, the present knowledge of this coast is 

not sufficient to warrant submitting it to ma t hemEl.tical 

analysis. The time requ i red for t he recession to t he pre sent 

coastline may be of t he order of magnitude of 20,000 yea rs. 

The age of the Carpinteria fossils is in t he neighborhood of 

30,000 years if a further 10,000 yea rs were required for the 

wi thdrawal of t he sea from t he tar :pits to i t s l a te l)leisto-
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cene position. This places t he fossils in the latter part 

of t he wisconsin gl a ciation. The ame~ioration of t he climate 

in the early Recen t may expla in t he disappea r ance of t he 

colder clima te forms. The reL:l ti ve abundance of Dipodomys 

may be attributed to the increase in aridity . The appearance 

of a dryer climate wa s heralded by a greater frequency of 

the semi-arid elements of t he flora, and a consequent 

dimunition in the i mportance of the Monterey Peninsula t ypes. 
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STRUCTURE 

No discussion of physiography in the Ventura Region 

is complete unless the underlying geologic structure is taken 

into account. Most of the land forms developed in this area 

are surface reflections of the bedrock, and the type of struc

ture formed in any portion of the area is largely condition-

ed by the type of rock. 

The structural development of the area is of great 

interest, in its own right. This is a good re gion in whi ch 

to test the various hy~otheses of Coast Range Structure. The 

structures developed are of large size and often readily 

accessible for study. It is a critical area to determine 

from which direction the stress responsible for the formation 

of the structures in the area was applied. 

An inspection of the structural map (Plate IV), wi 

shows an en echelon arrangement of the major axes in this 

area. Furthermore, these trend linec parallel the trace of 

the San Andreas fault west of Lebec. 

Other significant features pointed out by Kerr 
(139) 

and Schenck for this a rea are summarized as follows: 

(139) Kerr, Paul F. and Schenck, Hubert G., nsigni
ficance of the Matilija Overturn, " Bull. Geol. 
Soc. of America, Vol. 39, pp. 1087-1102, 
Dec. 30, 1928. · 
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" 1) The variation of t he character of the defor

mation is grea tly influenced by differe ~ ces in the 

t ype of material defonned. 

2) The individual structural features of t he 

district are not continuous for grea t distances. 

3) In general, t he structural axes show an 

en echelon parallelism. 

4) The axial planes of most of t he overturned 

folds and many of the faults are not vertical, but 

dip to t he north or northeast. 

5) The najor release of pressure on overthrust 

blocks is probably from inland toward t he coast." 

Several of these conclusions merit consideration 

before a detai led discussion of individual structures. The 

principal ones to be treated will be 1, 4 , and 5. 

1) The influence of the rock type on the t ype of 

deformation is one of the most noteworthy features of Coast 

Range geology , and 1s a problem whi ch meri ts mor e study t han 

it has received. 

In this area of three major structural provinces, 

the relation between rock t ypes and deformation is particu-
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l a rly clear: 1) The Santa Ynez Up l and and t he Ojai Valley, 

2) the Sulphur ?J.;ountain Upland, and 3) the Cou. stal Hills. In 

the Santa Ynez Upland the resistant sandstones of t he Tejon 

fo rma tion have served as bulwarks a gainst the stress. :For 

t he most part, t hey have retained t heir form, unless sub j ected 

to severe pressure, and have served as a support for t he in

competent shale intercalated between them. 

The Santa Ynez type of structure developed in 

resistant sandstones, V&r i ed b y incompetent shale, may be a 

broa d open fold, like Topatopa Bl uf f , when t he stress is 

modera te; an overturn , when it is more intense, l i ke 

Matilija; or a t hrust fault under severe pressure, like t he . 

San Cayetano f <..ult . These strLctures ure impress ive in 

t he i r uniformity when observed from a distan ce. Closer 

inspection r evea ls t hat this l a r ge scale simplic i t : .. was 

accomplished by a conplex pattern of mi.nor fractures wi t hin 

the framework of t he l a r ge r s truct ure. 

The second struct ural t ype i s t he close f olding of 

t he i.-!odelo Shales in the Sulphur Mounta in Upl and. In t he 

areas where Miocene siliceous shales have been sub J ected to 

stress , a ve r y cha r a cteristic t ype of structure is produced. 

Tha t of Sul phur Mountain is ~uite s imple, a sou t h di pp ing 

homocline; but i n detail it is e xtra ordinarily com 1lex--so 



Pl a te IV 

Geologic Map of the Ventura Hegion 



I=
>

A
C

1
F

'"
1

C
 

O
C

E
A

N
 

I 
' 

\.'
 

S
"
"
'N

l'
"

A
 

P
A

U
L

A
 
Q
U
A
~
A
A
N
 

G
E

O
L

O
G

IC
 

M
A

P
 

O
F

 
T

H
E

. 

V
E

N
T

U
R

A
 

R
E

G
IO

N
 

G
E

O
I.

.O
O

V
 
e

'V
 

S
T

A
N

F
O

F
II

O
 

O
E

O
L

.O
G

IC
A

L
. 

5
V

A
 

V
f:

 V
 

L
E

G
E

N
D

 

ll!l
llll

ill 
...

 ~
·•

o
••

•"
 

~
 

~
 

Q
(_

O
Q

O
C

I!
:N

I!
: 
[I

II
] 



-111-

complex , in fact , t hat at first gl ance t he rocks appeo.r as 

if deformed by plastic flow e 

The close-folding , fanfol ds , overturns, _and numerous 

minor structures a r e related to t he t hin, p l a t y , fissile 

character of t he siliceous shales. These shales are brittle, 

and it mi ght a t first appe a r difficult to flex them into 

such involved stru~tures a s t he y form. If t he y a re observed 

clo sely , it will be seen t hat between most of t he res i stant 

shale member s a re t hin partings of clay shale. These thin, 

earthly partings provide flexibilit y , an d allow t he siliceous 

shale l amina e to glide past one anothe r. The siliceous 

shale belt of the Sulphur Mountain Upland is an area of 

C')mplex, strongl y s queezed, local structures. 

Tho third t ype of deformation is the simple structur a l 

t ype developed in t he Coastal Hills. This area is underla in 

by a thick series of poorly i ndurated mudstones, clay shales, 

sands tones, and lenticula r conglomera tes. 'fhese rocks ap _ear 

to be compa r a tively incompetent, so th .. t drag fol ding and 

t he development of minor structures comparable to tho se i n 

the siliceous s hales would be expectable . The broad, com

paratively open folds in t he Pleocene and Pleistocene stra ta 

of t he Coastal Hills ap -, ear , t he r efore, as rathe r unexpected 

fea tures. .n.lthough in many exposures t nese stra t a a re 
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vertica l, practically no local corrugatio~s are developed. 

The Ventura Av enue Anticline, with a length of 25 

miles and a breadth of 5, is a struqture to be expected in an 

a rea of hard s andstones, competent enough t o lift a load of 

10-15 ,000 feet of sediment. Presumably, the r ea son for t he 

appea r a nce of s o regul a r a structur e in t hes·e rocks is re-

l a ced to t heir li thologic uniformity , and t he moderate 

degree of pressure to whi ch t lley 1·n-:;re sub .iec t ed. 

5) T~e northward dip of t he axi a l planes of the 

majority of f aults and overthrusts in t his a rea is parti-

cularly significant. mhe principal excep tions to this north-

ward trend a re t hos e faults and axia l planes which are 
(140) 

vert i cal. This f a ct is interpreted by Kerr a s an 

(140) op. cit., p. 1099 

indica tion t ha t the relea se of pressure responsi ble for the 

forma tion of t hese struct ures ha s been di rected f r om inland 

to t he coast. f his sta tement, supported by field evidence, 

is expecially i mportant, fo r it is i n opposition t o the 
(141) 

generaliza t i ons of ·uillis "'lvhich call for a s ubmarine 

(141} ~1illis, Bailey, "A Study of t he Janta :Barbara 
garthquake of J une 29, 1925," Bull. Seismological 
Soc. of ~~erica, Vol. 15, No. 4, pp. 255-2?8, Dec. 
1925 • 

..,.---=------' "Folding or Shea ring , which? " 
American a ssoc . of Petrol. Geol., Vol. II, No. 1, 
pp. 31- 4?, J an., 192?. 

"Geotectonics of t he Pac i fic," 
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Proc. Third Pan Pacific Sci. ConRress, Tokyo, . 
1926, Vol . 1, ppl 358- 369 , 1928 

~-:.-::"--::::--.--:-----' "Seismicity of California and 
Chile," idem., p-p . 389-394, 1928 . 

thrust from t he Pacific floor directed inland towards the 

coa st. 

6) This iso-.somewha t unteaable hypothesis as 

indica ted by the evidence presented by Kerr. His n ost con-

elus ive points are t he northward dip of t he s t ructural axes, 

and t he weak Pliocene und Ple i stoc ene ro c :~ s Le · re st t he 

coast ·~;hich show t he leas t limoun t of deforma tion. It would be 

diff i cult for a f ,) rce directed !'ron the Pacific inland not 

to cuase a gre ... , t amount of severe deforma tion in t hese un
v 

consol idated sedime nts. Especially i s this true in the 

Ventura a.cea , for t he inco1::1peten t rocks would be forced 

aga inst t he more resistant sandstones of t he Oligocene and 

Eocene deposit s farther inland. 

One of t he most telling f e~ tures in t he structural 

development of this a rea is tha t the ma jority of structures 

were produced wi thin a time interval of extremay short 

duration. As 's hown in t he section on Stratigraphy , the 

maj ority of t he format ions exposed in this a rea a re con-

formable. None of the ca rtographic uni ts are separa ted by 

l arge angular discord~nce; lind t here ha s been nea rly con -

tinuous deposition f r om the Eocene to the middle Pleistocene. 
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All t he formations in t he area are ne <-< rly confo rmable up to 

t he clo se of San Pedro deposition , and t he maj or diastro-

phism wh ich af~cted them da tes from the middle Pleistocene. 

In t he sections to fol low the s ame system wil l be 

followed in discus s ing the individua l structures that~ 

employed in describing t he physiographic provinces. The 

r e2s on for this ap oroa ch is t ha t t he physiographic develop-

ment of t lle a rea is intimo. tely conr~ected wi tb problems of 

rock structure and erosiona l resistan ce. 

The ,;estern Santa Ynez Mts. and the 

Ma tili.i a Overturn 

It was early recognized t hCJ. t t l; e .;ant a ~ nez 

Range had an urc hed or an ticlinal structure . This is an 

import ant factor in any interpreta t i on of t he l a ter structural 

his tory of the sout hern part of t he r ange. The tendency of 

t hi s an ticl ina l structure to persist f or over 40 miles, 

f r om north of Santa Barbara to beyond Sespe Creek , is re-

markable when t he intensity of deformution in this a rea is 

cons idered. 

The fact t ha t overtur ning has occurred was first 
(142 ) 

appreciated by Arnold , who st~ ted, "The grea t - nti-



Plate V 

Struct ure section t~o miles eas t of western 

border of Santa Pa ul a wuadrangle 
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(14 2) Arnold , Ra lph, "Geology and Oil Re sources of the 
summerland Dis trict, Santa I3arbura Coun ty, Ca lif." 
U. s . Geol. Survey , Bull. 321, 190?. 

cline of t he Santa Yne z Range is believed to be t he west ward 

conti "luation of t he overturned anticline which a f f ects t he 

r ocks of the Topatopa .!.1ange north of the u j a i Valley , 15 

miles e ast of the Su...'!!Derland district. " 

In this are a i t is t he overtur ned s outhern limb 

of the anticl ine whi ch i s of primar y i mport ance. Kerr and 
{143) 

Schenck show t ha t this structure produces an inversion 

(143 ) op . c it . 

in t he normal stra tigraphi c succession. Eoc ene beds appar-

ently overly Ol i goc ene and t he re is little ~ue s tion th ~ t it 

is essen tially t he overtur r. ed southern limb of a l arge an t i 
(144 ) 

cl ine . ~ illis , however, wa s led as t ray by t he stra ti-

(144 ) ~illis, B&iley , ~~ Study of t he Santa Bar bara 
Eart hqu ake of <fune 29, 19 25 , " Bull. Seismo
logical Soc. of .AL1eri ca , Vol. 15, No. 4, pp . 255-
2?8 , Dec., 1925. 

g raphic reversal and considered t he southern f a ce of the 

Santa Ynez as a f aul t sca r p . 

The strata exposed on the southern f a ce of Hhite 

Ledge Peak h<J. Ve a s t r ong southern dip of 30-50 de.grees. 
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From Ulhi te Ledge Peak to Divide Peak the stre. t igraphic sue-

cession is normal unti l a point north of Santa ~nu Creek is 

rea ched. a t this cri tica l point is an extensive sheer zone, 

and nere the transition i s a ccomplished from a normal to an 

overturned section. East of santa Ana Creek to the base of 

Topatopa Bluff the Eoc ene and Oligocene strata show an in-

verted relationship and a re t he Matiluju Overturn. This 
ClY\ fold occupie s a to tal length of 15 miles and 11as arcuate 

trend, convex to the north. 

Therever the strata involved in this structure are 

revealed in a deep gorge, their averturned rela tionship is 

clearly apparent. In the section visible ~long the wa]s of 

Gridley Canyon a s ingle stratum of sandstone resembles 

a gi gantic bow with its convex side pointed upstrear:t , ,. r to 

the North. Near the crest of the d i vide t he dip is 

strongl y north, halfway down the cliff, verticbl, and nea r 

the canyon floor, to the South . 

While t he structure of t he overturn is compa ratively 

si'1i.ple, it does contain wi thin its framework a hos t of lesser 

complexit i es. This i s particula rly true of the sha le portions 

or the fonna tions involved, for t he maj ority of theo include 

a gre ;:i t number of isoclinal folds. 

Probab l y one of t he mos t unusual features of the 

Matilija Overturn is its structurJ l swing in the area ~out 
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iv1atilijh , 'tTl1l ch i s s lwvm on the Geologic map (Plate JV } • 

Al l the strata involved in the fold mu.ke an almost right 

angle change in strike, froa eas t-west to almost north-south, 

and then back again to eas t-west. As pointed out by Kerr 
(145) 

and Schenck , this change in strike parallels a s imilar 

(145) op. cit., p . 1095-1096. 

but broader flexure in the San andreas fault, 30 miles north, 

i-s- the t ransi tion between the Ma tili ja Overturn and the 

normal sequence of strata revealed in t he f a ce of' ·ropa topa 

Bluffi~ ~n outstanding structural feature of the a rea. Thi s 

relationship is shown in the block diagram by Paul F. Kerr, 

included in W. s . VI . Ke w' s account of the a re&· in the 
(146) 

International Congress' Guidebook for Sout hern Culifornia • 

(146) Kew, W. S . W. "Los ..ti.ngeles to Santa Barbara'; 
XVI Internati onal Geologica l Congress, Guide
book 15, Excursion C-1, pp. 48-68, Plate 14, 1932. 

The apparently horizon;t u. l strata of Topatopa illuff pos ~:> ess a 

quite pronounced south dip, stee pestr in the ne ighborhood of 

La Broche Canyon. Just befor e the ~anyon is reached, these 

strata in Topatopa Bluff are tel"l..ninated by a fault. This 

f ault sep~rates t £1e normal soP.th dipping sequenee of Topa topa 

Bluff from t he north dipping overturned one to the west. 

l'Lost of t t1e move.r~ent i n the Ma tilija Overturn has 

taken place in t he incompetent lower Eocene shale. ·;lest of 
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Topatopa Bluff t hese rock s succeeded in overturni ng the . 

cover of less flexible Upper Eo cene 9andstones. In Tapa

tapa, and in the a rea to t he e~s t, the stress applied may 

h~ve been no less, but the rigid cover surviving intact moved 

a s a more brittle mass to t he sou t l1ward and made the San 

Cayetano Thrust. 

The Eastern danta Ynez Mts. 

and the 

San Caye tano Thrust 

The area surrounding t he gorges of s an t a ?uula 

Canyon, t he Eas t Fork of Santa Paula Creek, and Santa Paula 

Hidge retains t he same large scale structural development as 

t hat of the western half of the r ange. For the mos t part the 

structures involved a r e si~ ple in t heir l~ rger a s pect, but 

compli ca ted ~ n t heir details. 

1'he principa l s tructur'e of t he a rea eus t of To:pa

topa Bluff i s t he sou t :nern l i.t:J.b .)f t he Topa tapa .u1 ticline , 

f lexed shurp l y down i nto the narrow ·ine Canyon Syncline, and 

then as abruptly ben t·U) to forn Santa Pa1; l a Hidge and the San 

Cayetano Thrust . This large structur e i s diversified by a 

nwnbe r of rather i rnportan t faults und other L1inor complica

tions, but in t he mb in, t he structure indicated above is 
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dominant. 

The Topatopa Gtnticline, the centra l structure of the 

S~nta Ynez Range, plunges eas t ward, and in this urea is 

encircled by progres sively younger stra t a . F'or example, t he 

cliff of Topa topa is made of Matil i j a stra t a ; a short dis t ance 

eas t of its crest, t he Cozy Dell shale member outcrops; behind 

it, t he Coldwa ter; and over l ying this sequence is t he Sespe 

of th~ Bea r Heaven Pl a teau. East of Sespe Creek t he Vaqueros 

and Modelo overly the ent i r e sequence where t he fold fi nally 

dies out. 

The sout r ern limb of the anti cline behind Topatopa 

increa ses in dip from 10 degree s neur t he crest to 25-30 

degrees nea r the ba se of t he exposed section. Along the 

axis the stra t a are essentially ho rizontal, and f arther to 

t he e s. st form the hi 2: h and uninhabited Bea r Heaven Pl a teau 

overlooking the gorge of Sespe Creek . 

The Pine Canyon S~~l ine , mapped by Kew in the 

Piru Quadrangle, extends into thi s area as a nar r ow, steep 

s i ded fold whose axis nearly co incides with the presen t 

positi on of the J£ast i<'ork . There ha s been normal faulting 

a long its axis whi ch increases in intensity a s the disturbed 

area west of Echo Full s Canyon i s ap proa ched . The syriclina~ 
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axis does not extend beyond Santa Paula Cany on . The Cold-

wa ter ant i cline ba rely rea che s t he e ustern border of the 

Santa Paula vua dr angle. 

The :"3an Cayetano Thrust and Rela ted Structures 

The San Cayetano fault, ex posed neur the bct se of 

t he stsep upper slope of Santa Puula ~ idge, is possibly the 

most i mportant single structural fe a ture of the entire area . 
(14'7 ) 

It has been tra ced fa r to t he ea s t of t. ere by Kew , and 

(147} Kew, W. S . w .. , " (}eology and Oil He sources of a 
pa rt of Los i>.ngele s, and Ventura Conn t ies, Calif. tf 
u.s . Geol. Survey Bull. '753, p . 100, 1924. 

t here is s ome rea son to believe t ha t a rela ted f racture extends 

to the west ~vard t hrough t he 0 jai country in to the region 

no rth of Ven t ura . Ke w states f or the ea stwa r d connections 

of thi s f ault, · ·~he Jan Ca ye t ano-San t a 3usana - Sierra Madre 

f ault is one of t ~e wu j or s tructural feat ures of t he region, 

:s..s it fonJ.s a di st inct di vi di ne l i ne be t 'iJeen t wo a reas that 

a re son ewhat d i f fe rent bo t h s tructurally c:.nd stratigr aphically • 

. . • • • • ~iest of ~) espe Creek it i s knmvn c.:. s t he San 

Cayetano Fault. East of the Santa Susana t.io un t e:d ns it 

extends a long t he south side of t he Sa n Gc.b r i el Mountains, 

where it is called t he Sierra Madre Fault. The faulting is 

of the reverse type--that is, t he older beds are eleva ted 
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rela tive to t he yo uneer beds and in s on e pl a ce s & L'e t lirnst 

over t hem. • • • • • • dest of Sespe Creek the Eocene 

stra ta ha ~r e been shoved over t he l .Ywer :t>liocene Pico fo rma

tion. " 

The passage cited a bove p uln ts ou t the t wo salient 

fea tures which deserve emphasis. 1) the great distan ce over 

whi ch this zon e of rever se faulting may be tra ced, and 2) 

the oagnitude of t he di s pl a cenent i nvolved. The second of 

t hes e points is partic ularly \l'lell s hown in t he ca se of t he 

San Cayetano fault betwe en Santa Paul a &nd 3espe Creeks. 

_ere t he qua rtzitic lower Eocene rock s which crop out on the 

upper part of 3an t a Paul a rt i dge overlie s teepl y tilted, 

overturned Pliocene clay shales. r he Tertia r y sec t ion 

present in thi s area hc t ween t he Eocene and Pliocene ha s 

been hidden by displ a cement along this f a ult wlli eh i s r:leasur

able in several tens of thousands of fe et. 

Fur t he r-more, so severe '.las been t he for ce exerted 

to a ccomplish this displ acement thut t he s oft, l oosely con

solidated Pliocene und Ple is tocene • J edi~ent s agains t which 

t he t hrus t wa s directed he;.ve been overtur'·ed in t he area 

be t ween t he Santa Cl a r a Ri ver and t he ba se of t he steeper 

s ection of 3anta Paula Ri dge. 

The surfa ce reflect ~ on of t he s an Cayetano f ault is 
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a good e xample of the corr eJ.a t:i.on between ntructure and 

physiography. The tho rou~~hl y indurated sundstones of the 

M&tilija formation main t a in a steeper slope t han the Pico 

mudstones. The f ault trace, along whicll the t wo formations 

are brough t in contact, is marked by a pronounced and 

readily recognizable break in grade. It is visible for 

miles from the Santa Cl &ra Valley, end i s cle&rly apparent 

fro~ Jouth ~ounta in dir~ctly across t he valley floor. 

Nu:1 r the western end of San ta Paul a Ridge the 

structure is increasingly complex, and becomes more so at 

the extreme western end of the mountain, where it is 

separated from ,;ulphur Mountain by Santa Paula Creek. That 

a great deal of f c:ulti ng has occur r ed i s ap purent, but the 

arno;mt and nu t ure have not been satisfac tori ly determined. 
I 

The thick sect i on of sill ceo us s hales in the 1Jodelo fo rme. -

tion is cut out, j~ocene rocks are carr ied a cross all the 

younger de posit s, and in the midst of t hese older strata 

occurs a little inlier of Pico deposits in t he v i cinity of 

t he Santa Paul a ~ineral Springs. There is good reuson to 

believe t h: .. t a branch of t he San Cayetano fL.tul t continues 

through this area elong the nor.tllern f a ce of .::ulp1mr Jt;ountain 

across t he Upper Ojai Valley , c.:nd eventuc:.lly disappears 

beneuth the Ojai Valley, o. t the base of Dl a ck Lountain. 
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It is dis pl ae e.:.:J.en t a long thi s we s twa rd ex t ension of t he san 

Cayetano f ault zone which Kew believes r e oons ible f or t he 
" ( 148) 

differe nce in eleva tion bet3e en t he two Oj a i Va lley s 

(148) Ke~f , ';1• S. 1; ., "Los .-lngeles e. nd Santa Bar bura, n 
XVI I n terna tiona l Geologica l Congre s s, Guidebo ok 
15, p . 63, 1 932. 

'l'he O,ia i Lowl and 

The s tructura l deta ils of t :1e Oja i Valley a re 

ob scrued by t he venee r of a. l luvia l f an depo s its and vo.lley 
v 

f i ll c overin~ the f l oo r . JillY i n te r pre t a tion of its true 

char&cter must r ema i n l a r gely s pecul a t i ve. The northern 

border of t he valley is t he hla tilija Overtur n , and i t i s 

bounded on i t s sout l1.e rn rim by t he Bl o. clc Moun t ain ant i cline 

and rela ted structur e s . In both t he s e .:.::;.u. r gim.:.l s tructures 

t he onl y rock s visible are t he r ed sandstones of t he Sespe~ 

Except where t hey a re overturned, t he se stra t a di p t owards 

the axis of t he va lley . .Even where over t urn i ng ha s t aken 

pl a ce, t here is ev i dence f or be l ievi ng t hat a t depth this 

sarue conve r gen t dip preva ils. The st r ucture of t he valley 

is l a r gely s yncl i nal. There may or mCJ. y not beo..-significant 

amoun t of f aulting a t dept h , but no evi den0e ls ava ilable 

for it. Doubtless, if a branch of t he San Caye t ano f ault 
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s ystem cont i nues t h r ough t his phys i ogr G.phic province, t here 

ha s been some di spla cement, but no conclusive s urface re-

flection of it is vis i ble be t l(;een Bl a ck Moun t a i n and t he 

J anta Ana Valley. Some evidence fo r f aulting i s found in 

the Santa Ana Valley, and on hi s geologic sketch map Kew 

carries a bra n ch of t he Arroyo Par i da f ault of t he Santa 

Barba r a a rea as f a r ea s t a s t he wes t e r n Ojai Valley . 

The Bl e,ck 11ounta in an ticl ine 4-& developed i n 

Sespe rocks, is cros sed by t he Oj ai-Santa Fs.ul a hi ghwa y , 

und t he axi s is u t t he s UD.::ii t of t he Bl f.;. Ck IV:oun t a in gr a de. 

The fol d is i n terest ing on a c count of i ts phys iogr aphic ex-

pres s ion , both f l ank s a r e a l mos t perf ect dip slopes, and be-

cuuse i t sta nds ~ s a ba rri e r be t ween t he t~o Ojai Va lleys. 

The fold is s hort, wi t h a l engt h of 3 . 5 mile s , and e xtends 

be t we en San An t oni o Cre ek and a s hor t di stance east of t he 

ma i n hi ghway. On i ts e~ s tern end it i s a norma l fol d , but 

i n the we s tern hc l f i t has been overturne d f a r eno ugh for 

Va cq_ue r os s t r a t u t o c r op out u t t h e b ~~ se of t he Lion Mt . 

grade. 

The Sulphur--Rincon Mt. Ar c. 

No st~uctural p rov i n ce within t he regi on pre se0ts 

so great a -degr ee of complexity L'.s t h i s urea. The reason 

for its complexity is t he incompetency of the siliceous 
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shnle s , t he ] rinc i pa l rock t ype involved . The s tructur es in 

t h is a r ea t rend acro s s t he Ven t ura and San t a Paul a ~uad

r angl e s in nn a rc convex to the sout h , be t ween Snnta Paul a 

Ridge, and t he sea a t Ri ncon Poin t• Thes e structures have 

an almost eas t-west strike, bu t (~ t t he Vent ur a River they 

have a s t r uctural sinuousi t y parallel ing t he lar ger one in 

the Mati l ija Overturn . As a result of t hi s f lexure, the 

s tructural axes trend nor th-south a long t he Ven t ur a Hiver 

and do :r~ ot r e s l.L.'Tie t heir ea st-we st t r e nd unti l t hey 2each Red 

Mountain . 

The stra t a. of Hed Mounta i n , on t he we s t side of t he 

Ventura River, hnve been displ uced a grea ter distan ce tD the 

south than have t he stra t a to t he ee s t. Also, i t is t he 

western half of t he t wo segments that t hs evidence for 

t hrust f aulting i s most clear. 

In gene ral, t he s tructures develope d i n t he Ri n

con, Red, and Silphur Mt. a rc a r e rela ted to t t r us t f aulting 

and overt ur ning . There a re a r eas, n6weve r , a l ong t he 

sou t hern fa ce of Sulphur ~t ., in whi ch no evide nce i s a va il

able t o i ndicut e any t h i ng mor e t han a normal, s outh- di pping 

homocline. 
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Sulphur ::'J:oun. tain 

Some a. uthors have considered this mountain a 

wedge squeezed up between f aults which bound it to north and 

south. The evidence is poor, and the hypothesis has ye t to 

be proved. The presen t altitude of the centra l r idge of 

Sulphur Mt. is adequately explained on the basis of the 

extra resistan ce of t he Modele shales over t he Fico, and 

the strong south dip of t he underlying rooks. 

Faulting ha s occurred about t he mu r g! ns of 

Sulphur Mounta in. The evidence is obvious in road-cuts 

along the S<:m ta Paula-:t: ineral Spring s h i ghwa y. However, 

mos t of t lle visibl e faulting is confi ned to either the 

eu.stern or western extremities of the mountain. 

At t he ea stern end a zone of thrusting , overturning 

and close-folding , is yisible a s f ar wes t a s t he head of 

Salt Ma rsh Canyon on t he sou t i; ern side of the mounta in. O.n 

the northern side a f a ult sys tem ap parently extends up Big 

Canyon, and probably is rela ted to t he l ine of t a r seep s a s 

f nr eust 4s the Santa Paula Vineral Springs. 

From the head of i"iheeler Canyon as far west as 

Hammond and Sulphur Canyons the stra t- a ure corr..:po.ratively 

undisturbed. In fa ct, this i s the ~rea of g r a dational con-
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t a cts bet ·vee n t . e r.:odelo un d t he Pico f or rr:wtion s . 1 ~.1 t hcmgh 

t he r e ha s been n good dea l of overt ur ning , t he st ructure i n 

t he cent ral part of :Jnl :phur nountain i ; a s ou t h- di pp i ng 

hom.ocl ine, wi t h t he Modele sha l e s over l ying t he Vaciuero s to 

the north, and underly i ng t he Pico to t he south. 

The l a r ge cliff-like ex posure a bove Rocky Fl a ts 

on t he Ventura River shows t ha t t he we s t er n e nd of the 

moun t a in i s f ul ly a s complex as the ea s tern . Here can be 

seen t he contortions and close-f oldine whi ch a re t yp ica l of 

the Modelo shales when t hey have been subjec t ed to stress. 

The pronounced sout hward sw i ng i n t he strikes of t he rock s 

here exposed points out tha t this has been a n a r ea of s trong 

s tress . Thi s is t he a rea ~ong t he Ventura River in which 

t he sif.'ttlous s tructural trend occurs which i s pr obably re

l at ed to t he ned Mt. an t i cline. 

A f ault ma r k s t he s out hern f a ce of Sulphur Moun

t ain in t hi s ar·ea , und is presumed to be :pur t of t he Red 

Mount ain t hr ust. I t parallels ~eldon Canyon , c ut s t h r ough 

Sulphur l!oun t ain , and a ccordi ng t o Kew, continues a cross t he 

Ventura di ve r: i n t he vic inity of La Cross". I t is a circ l..l.:.Tl

ferenti a l fault bounding the Red Mount a i n uplift. 
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Red Mounta in 

The rock structure of aed Mountain is an over

turned anticline developed in the Sespe formation, and 

bounded to the south by a thrust fault. The anticlinal 

;.;.xis and the sUJ.-:rr::li t o ,_. the mountain do not coincide, and the 

axis of the fold lies a quarter of a mile to the north of the 

divide. The anticline merges on its so ~l thern flank with t l1e 

Red Mountain Thrust. 

This fault is a cont inuation of the zone of 

weakness extending from San Cayetano Mountain to the sea. 

In this pbrticular instance, Oligocene and lower Miocene 

strata have been brought into contact with upper hliocene and 

Pliocene formations. The Red Mountain Thrust strikes WNW 

until it disappears beneath the Pacific nea r Punta Gorda. 

It is accompanied by a related group of branching fractures, 

one of which, the so-called i:1ed-l :ir~ e r aul t, is marked by 

areas of burned Modelo oil-shale. 

Rincon M.ountain 

Of t he t hree mountainous :t reas j n th is province 

tne structure of Rincon Mountain is the most obscure. It 

is underlain - 1 lm.o ~ t entirely by Modelo shale, although a 

broad band of Vaqueros and ldncon shale cro~s out along its 

northern slope. The 500 feet terrace on the southwestern 
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corner of the moun t a in i s cut i n the .:) ico forma tion , CJ. nd a 

s~all pu tc h of Jan t a ~arhara occupie s a synclina l depression 

south of dincon Cre ek and ut ab out t he s /JL.1e l evel us t he 

h i gher t ,.;o o f t he m.ar.ine terra ces. 

Not only 1s t he stra tigraphy of the mounta in complex, 

bu t t he structur e, where it i s dec ipher .<:ble, shows a number 

of conf us:i.ng re l a tionshi_?s . 'fhere is a zone of f ctul ting 

expo s ed i n t he sea cliff be t ween .Punta Gorda and Pi ncon 

Poin t, mar ked by burned oil shale. The J outhern Pacific 

Rail Road ha s h~d some diffi culty in subduing t he fire which 

i s still burni ~lg a t t he spo t k nmm <.~s ~.!::M Azurre . 'I'his 

f ault zone is supposedl y r e l a ted to the Red Mounta in s ystem. 

of t .hrusts. 

Another s hea r zone extend s up t he small canyon . 

shmm on t he Ventura (/uad ran~le i rrD ediately nor t h of t he firS; 

N of El Rincon . Th is is re l a ted tc t he .f 1:1ult whi ch has 

produced t he re cent sca rp t ha t i n terrup ts the surfa ce of t he 

Carpinteria Pltiin . ,:.no t lle r sonewlu .. t r ela ted raul t may 

parallel t hi s larger one in t he nex t c&nyon t o t he south , or 

t owards t he coas t. The se fault s a re i mportan t for havi ng 

dist urbed t :1e surfa ce of t he Cnr pin teria t errac e . 
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The Coas t a l Hills and 

The Ventura 1i.Ve. ~ill ticline. 

In contras t to the Sul phur- aincon Mt. area , the 

Coas 'cal ilill s hctve a s i ritpler structure . over broad a reo.s 

the outcropping s tr&ta show u uniform inel in~tion . The 

fo ld s th~ t a re ~resent a re open, persist f or long disto.nces, 

and show few compl ica tions . There a re exce p tio ns to this 

e eneral simp l i 'ci t y , chiefly in t :1e area to t he wes t of t he 

Ventura River, and to t be eas t of .. >an ta Pau l a Creek . In both 

these arens t he nliocene se ction i s bounded to t he north by 

a zone of in tense t hrusting . ~s a result t he Pico has been 

overturned or closely folded. 

The strata i n t lie ar_,w. ea s t of ~ .Junta Pe.ul a Creek 

ure inverted as a result of t he sou t hvlhrd thrust de live red 

by the force respon s ible for t ne :-)an Cayetc:mo li'aul t. 'rhe y 

present t he a nomalous ap ea rance of di pl) i ng a vi8. .Y from t he 

sync l ini:l. l tro ugh of t !: e .3anta Cl ara Valley , a s well as out

c ropping in a reversed se ~ uence . Pliocene de posits in· this 

case ove r lie Pl eistoc ene . In t lle section reveal ed by the 

undercu tt 1nn of ~unta Paula Creek , i ·, :edictte l y e~ s t of 

Santa Paul a , t he .Pleistocene s trata 0- r e in normal succe s sion 

with a south dip of 70 degrees . North of 3c.nta Paul& ~i1e 
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Pico strat~ are vertical, and in tne vicinity of . ud Grse 

C nyon the~ are overturned to the north . 

f i uure 8 

South dipping section of )leistocene strut& undercut by 

Sant- Faulu Cr ek . 

est of ·anta P·ula CreAk, and bet een lt and 

liso Cu'l.{on, is the most uniforn urea ·n the entire region . 

This p~~t of the Coustul I ills is underlain by a neurly com
(149) 

plete Pliocene socti)n, ~nd t~s been escrired by Driver 
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( 1 4 9 ) Driver , cl . L ., ''Forami n U'eral Secti on along 
Adams Cany on, Ventura Co. , Cal i f ornia, " ~ull • 
.rlllle r • . ..~ .. ssoc . of Petrol Geol. , Vol. 12, Fo-:---7; 
pp . 7o3-756, 1928 

There is n o f olding , ~nd t he faulting t ha t hus 

occur:,' ed i3 of little s ign i fJ.c<..~nce . .d .. 11 t h e st r a. t u ho.ve a 

south d i n t ow :... r ds t he .. --.&n ta Cl a ra '!a lle y . The amoun t of 

_i nclina t ion increu ~>e s to , nrd :..>ulphur ?: o u.n t a i n , until along 

its southern fr ont so~ .le of t il e stra t a L re ove rtur ned. Ne a r 

t he mouth of 11..daras Canyon t h e amount of inclin& tion is 30 

degrees, ::u$d w& y it i ncreases to J ~) degree s ' a n d m the bu s e 

of ~ ulphur Mounta in i s as 2 uch as 80 degree ~ , ~nd occa sionally 

ls overturned to t he nor t h . 

The Ventura _,__venue .h.n ti c line 

·,!est of _. ,__liso Croe }c t he ·!liocene str<:~ ta show un in-

crease in structural com·;lex i ty . Ilere t h e ~- are vm r ped u p-

war ds to j' () r m the Ventur<1 __ ve. _Jl t i cline a nd dowm;c.:. r ds be -

t re en it s c r es t and Culphur Mt . to make t he Cana da Larga 

Sync line . Of t hese t wo f olds t he a n ticlin e is of mu ch grea ter 

i mportan ce b e cause of ~ ts ? r e:.:..ter e x t en t. 

The an ticl ine has a l eng th a long i t s axis of 25 

miles, betwe en t ~e p oint where i t disapp ea rs benea t h t he 
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Pa cific a t Sea Cliff and its eas t ern ten ainus a t Pepper-

tree Canyon. Ove r most of t ne area cros s ed by this fold it 

f orms a readily recognizable fea ture, e specia lly in t he area 

where its axi s is crossed by t he Ventur a River. On either 

side of the oil fiel d , stra t a ma y be seen dipping in op -

positi on, but on t he axis of t he f old i tself t hey l i e fla t. 

The structure is a ssymetrical, with t he more 

gentl~ dip to t he south , t he steepe~ to t he north, especially 

in the area s where t he Canada La rga s yncline i s a bsen t. The 

broades t portion of t he f old is 5 miles wide in t he area 

crossed by t he Ventura River. It nar r ows, and becomes cor-

~espondingly steeper west of t he river. 

As a rul e , strata exposed a long t he fl anks strike 

parallel to t he axis of the s tructur e, and t here is not 

much evidence on the surface of conve r gence. 'rhe east w<:ird 

plunge is cle~rly expres s ed by t he swing of t he Pl~o cene 

stra t a a round the ea st nose. This i s shown , on t he geologi c 

map (Pla te I V}, by t he Pico-San Pedro contact, and is so 

p ronounced t hat it finds expression on the topogr a phi c map 

in t he deflected course of Peppertr ee, Harmon, Lalce, and 

Sexton canyons. In t he field this structura l curv<:i ture is 

made visible by cues t as in which a fe w of t he resistan t 

beds i n the Pico stand up to fo nn crescent-shape d ridges 

which circumscri be t l1e axis a t t he e 8.s t ern end. 
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The fold is narrow and steeply inclinedo The dips 

on its flanks average 35-45 degrees, and loca lly may be a s 

gre · t u s 50-60 degrees. The a ttitudes of the strata a re much 

the s ame a t depth as CJ. t t he surfa ce, and they are no\! known 

to a dep th of nearl~ t wo miles through deep drilling in the 

Ventura Ave. oil field. 

When the incompetent na tur e of the Pico sha les is 

considered, the extraordina r y fea t ure of this structure is 

its unif vrmity. It is all the more remarkable when t he 

v~rying degree of stress to which the se strata havebeen sub

jected is t aken into consideration. These forces have been 

intense in t he area west of the Ventura River, and only 

moderate to the south of Sulphur Mt., and yet the trend of 

t he axis i s scarcely deflected. The devia tion tha t it does 

show i s toward t he area of most i ntense deformation. 

The Canada La r ga Syncline 

This lesser fold parallel to the Ventura .il.Ve . Anti

cline lies between it and Sulphur Mt., and extends from 4liso 

Canyon to the western border of the Canada La r ga o~ Ve rde 

Rancho. The tota l leng t h is 6 .5 miles. It is a rather 

d i stinc tive fe tl ture in the area ea~ t of the Ven tura River 

and south of Sulphur Mt., The eastern end is more apparent 

than the western, as may be se 8n from the geologic map . 
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Since the pl unge is eas tward, a long t ongue of the s an 

Pedro ex tends a conside rable distan ce a long the axis where 

it ha s been p inched in ' t he f old. To the west t he st ructure 

ends abruptly a t the Ven tura iU ver, and no counterpart i s 

visible on the west bank, as in t he cuse of t he an ticline . 

The fold ha s been cut off by the f ault s ystem which extends 

up ·~reldon Canyon . 

In the San Mi gueli t o area , west of the Ventura 

River, the Coas tal Hills structures a re more dif f icul t to 

interpret. The reason i s the close approa ch of t he Red 

Mounta in thrust. Much of the force transmitted a long it 

found an e:scape through the developmen ·~ of a host of minor 

structur es in the Pi co forma tion. This f ault did not re s pect 

str a tigr aphic boundari es in like degree to t hat of the San 

Cayetano system. 

In spite of the surr ounding comple.:l(. structure, 

the Ventura ave. anticline ha s succeeded in ma intaining its 

ident i ty. It is faulted to some degree , as i s apparent in 

the cross-section revea led in t he amphithea ter, aLd there 

ha ve been a nt~ber of lesser domes and saddle s developed 

a long it s axi s • .among the most i mportant dome d a r eas a re 

the Rincon, J avon, and San Il'l i guelito fields. 
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Th e intricate na ture of t he structure i n c r eases 

we s twa rd and reaches its maximum between s ea Cliff and Punta 

Gorda , well revea led i n t he s e ctions i n Ma dr anio and Los 

Sauce s Canyons. This inten se deforma t i on ha s produced some 

surfa ce express ion. in the developmen t of a series of undr a i ne d 

depressio~s, wedge- s haped sliver s, und a number of slump s 

and l an dsli des. 

The Santa Cla ra Valley 

Although there is a l a rge store of information 

concerning the structur e of t he Santa Cl~ ra Valley , little 

of i t i s accessible. For t he mos t part, t he s tructure of 

t he va lley , bounded on its sout hern mar gin by t he Oak Ridge

South Moun t a in f ault, is synclinal. The isolated, mound

like r i dges in the we s tern part, nea r Montulvo, a re indica

tions of recent deformat ion. There is some evidence of a 

fe w structura l highs at depth , a nd a number of ~eep tests 

have been drilled i n the area ad joining t he de lta region of 

the San t a Clara River. 

Conclusion 

Some poin ts, rela ting to t he s tructura l development 

of the Ventura Area , worthy of specia l empha sis a re: 
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1) The extreme recency of t he deforma tion and 

its continuanc e in parts of t he a rea at t he present 

time. 

2) All t he i mportan t structures i n the area were 

developed in a diastrophic episo~e occurring in 

the middle Pleistocene. 

3) The stress respons ible for t he compression 

was applied from inland towards t he coast. 

4) Variations in the d i rection of t he San Andreas 

Fault fi nd here a reflection in t he trend of 

structural axes. 

5) There are t wo zones of reverse f aulting and 

overt.urning , a) the San Cayetano-Ma tilija Over

turn system a long the northern border, and b) the 

Red Mountain t hrust t hrough the centra l portion. 

6) There exists a parallel a lignmen t be t ween 

structural axes and t he surfa ce di stri bution of 

t he various formations. 

7) The character of defo rma tion is controlled to 

a l a rge e xtent by rock types, illustrated by t he 

Ma tilij a ove r turn i n the Te j on , t he close folding 

of the Modele, and the; Ventura Ave. :cnticline in 
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the Pico. 

8) For the most part, folding is more important 

than faulting. 

9) None of the structures con t inue for a length 

of more than 25 miles without either changing in 

character, or disappearing . 

10) The relationship be t ween the structural and 

physiographic his tory is p~rticularly clo se. In 

f a ct, no adeqw::~. te interpretation of the physio

graphy is 00s s ible without an understanding of the 

structural founoation upon which it rests. 
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Hl~GION,4.L PliY~> I OGR.APHY 

Physiographic Types of the Ventura Region 

The diagram, accompanying thi s s e ction, of a 

hypothetica l l andscape was prepared to show the typi ca l 

physiographi6 fea tures of t he coa s tal part of the Ventura 

Region. This area is underlain by deformed sedime ntary 

rock s of modera te resistunce; exposed to the a t mospheric 

a tta. ck of a semi-arid, meso t hermal clima te. 'I'he region had. 

reached the stage of late maturity i n an ea rlier erosion 

cycle, was rejuvenated a s a conse~uence of intermittent reg ional 

uplift, and is now in the stage of l a te youth in the second 

cycle. 

The imaginary area, combining most of the fea tures 

of t he Venturu Region, includes a l a rge stream valley and a 

s hort strip of coastline. Most of t he land surfa ce is hilly, 

and t he shorter tributary s treams have a steep gradi ent and 

an intermittent flow. Bot h the l a r ge r s tream valley and t he 

coa. stline are terra ced as a re sult of a pulsatory upl i ft. 

The typica l chara cteristics of the a rea a :::'e discus sed in the 

order indicated below the diagram. 

A) Upland a r eas, underlain by res i stan t rocks 

ha ve preserved with little mod i fic a tion, the l ate ma ture 



Plate VI 

Phsyiographi c Types of the Ventura Region 
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ridges of t he Coa stal Hills are examples of this category. 

C) A distinct excarpment forms at the conta ct 

between erosional resistant a nd non-resistant formations• 

This steep fa ce sta rts a s t he result of t he more rapid 

downcutting of stream channels through t tle non-resistant 

area. The stream gr adient soon becomes discordan t, and 

the portion of the str eam channel that crosses the re sistant 

area is left hangi ng . 

Subsequent tr i butari es develop at t he : a se of 

the escarpment, and work outwa rd f r om t he master consequent 

in both di r ections. The divide me:..y eventu&lly be consumed 

by t he subsequent tr ibu t a ry strea:ms, &nd l e t:.ve an escarp

ment to murk t he cont a ct between the t wo rock units. Thi s 

cliff may become so pronounced a fe a ture tha t it may be des

cribed a s a fault sca r p . This is true :; f t he south fa ce of 

Sulphur Mountain. 

D) I f t he sapping a ction of the subsequent 

streams has not gone to comp le t ion, a rer.man t o r the initial 

surface may survive acros s t he conta ct between t he re s istan t 

and non-re s i stant ro cks. Then a small i sl and-lilte remnant 

of t he initial surface i s pr eserved temporarily i n the belt 

of weak rock s. n S a rule it is enc irc led b y steep slopes, 
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a nd i ts (1estruct ion is e-m imminen t event. 

Such a residual of the f i rs t cycle surface 

crossing the cont act scarp is one of t he best physiographi c 

arguments a.ga inst t he p r esence of a f ault scarp. n. good 

exam 9l e of this ve:.. ri e t y of ri dge cre s t is f ound be t 1·een 

Hammond and .eli so Canyons , and on both side s of' Canada de 

".l i sa on the south s ide of Sulphur Mountain. 

E ) The side G of the l a rger st r eam va lleys are 

i n terrup ted by a nUlilber of step-like terrac e s . These were 

cut dur ing t he periods of still-stand in t t1e interm~ttent 

uplift of t he e;.rea . Be sides indica ting a regionc:; l uplift, 

t hey of ten , s ince t hey a ~e frequen tly tilted, show a loca l 

warping . 'T'he terracef: of the Ventura Hiver fit in this 

cla s s i f l ca tion . 

F ) l :arine terra ces found on the co<.;.s tline, have 

an orig in similar to the river terra ces. Their elevation 

of more than 1000 feet p robably precludes an eustatic shift 

of sea levet as t he reason for their ex is tence. w~rp ing 

has deformed t hem in a fashion siJJJi l CJ. r to the river terraces. 

They ha ve an e rr& t i c dist ri bution , Btre lacking in rocks of 

grea t or sligh t erosiona l r esi stance, and a re well pre served 

in rocks of modera te strength . These terra ces a 1·e well 
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develop ed on Rincon Mountain. ~t t he mouth of the Ventura 

River they grade into the river series. 

G) Streams cross ing a series of terraces are 

more ma ture in their upper courses than their lower since 

t hey have been exposed a longer time to sub-aerial erosion. 

!I} In the upper section of many of the larger 

coastal streams, flat-floored remnan t s of the broa d valleys 

of the first cycle may still survive, al t hough t he lower 

section of t he old valley ha s been consumed in its re

,i uvena tion. ~-ui excellent example of t his vo. r l e t y of terrace 

is nt t he hea d of Padre Juan c~nyon. 

I) Amphitheater valleys have been out in many 

places in the belt of non-resistant rocks. They are 

. l a rge-scale examples of t he de s truction of a graded surfa ce 

by t he hea dward · erosion of s stream system with a steeper 

gradient. 

J} The larger stream valleys in the semi-arid 

climate of the Ventura Region depart from the traditional 

V-shaped profile. The narrow flood pla in is bordered by 

steep often nea rly vertical, slopes. The fl&t valley floor, 

produced by l a teral pl ana tion, is underlain by L: thick 
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50-60 foot deposit of g rbVel through wh ich mo s t of the 

wuter pe r cola tes. 1~s a result the bra ided, s hifting channel 

is dry throughout most of the ye ~r, a nd is filled only 

during occusional ra i nstorms , or a t oa ses where bedrock rises 

close to the surfa ce. The Ventura Rive r is a stream. of this 

type. 
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The section of t he Santa Ynez Uounta ins des-

cri bed in this paper i ncludes only a s:aall p (irt of the m.)st 

i nportan t of the ·:rransverse Ranges. The S un ta Ynez Moun-

tains were e u. rly recogn i zed to be u grea t, a nd comparatively 

open, anticline. The section in the Ventura Area is the 

southern limb of the fold, but has yie lded to deformation to 

such an extent t ha t it has been overturned in the Ma tilija 

Overturn. 'rhe influence of the underlying geologic structure 

on the physiographic form of this mountain range is i mportant. 

In the western ~)art of the area , from White Ledge 

Peak to the coe.s t, t he succession of stra t a i s normal with 

a steep southerly dip. Froi!l \ihi te Ledge Peak to Sisar 

Canyon the stra ta are over t urn ed i n t he Matilija Overturn, 

and from Topa topa Bluff to Santa Paula Hi dge the succes.sion 

is again normal. The strata are flexed sharply downward in 

a narrow syncline behind santa Paula Ridge. ~anta Ynez 

mountains swing in an arc a cro s s the northern third of the 

area, and are broadest at the eastern and western margins 

(7.5 and 6 miles), and narrowest in the center {2.5 miles). 

The highest elevations are near the areas of 

most intense deformation in the range. The g r eli test height, 
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6351 feet on the sum:n. i t of Topa topa Bl ul&, oc curs at t he 

sharp break between t he overturned r ocks in the central 

purt of the area and t he normal series to the e <.:..s t. Santa 

Paula Peak (4959 feet) is above the ~an Cayetano Fault, 

and J hite Ledge Peak (4615 feet) stands west of the shea r 

zone forming t he western bounda ry of the hia tilij a overturn. 

The even altitude of t l"l e suml!li t ridges of these 

mountains i. s a n :) t <•we>rthy fe a t ure in the range. The uniform 

eleva tion of the divide north of the Ojai Valley extending 

from Nordhoff Peak to To_patopa Bl uff is shown in the 

accompanying _panor ama { ). Many of the higher ridge s 

preserve remnants of an erosion surface on their summits, 

expecially the plateau extending eastwa rd behind Topatopa 

Bluff, around t he canyon of Santa Paula Creek, and cul

mina ting above the Sespe Gorge. 

This surnr:1i t erosi on s urface of t he ~3an ta Ynez 

Mounta ins is unique, when the intensity, as well as recency, 

of deformat ion are considered. In no other a rea in the 

district have the rocks been deformed to a like extent. It 

is difficult toe determine: 1) how erosion produced in a 

short per i od, so un iform a surface over this highly 

disturbed area, 2) wha t became of the quantity of detritus 

supplied by the stripp ing and, 3} is the erosion surface on 
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th.e summit of the Santa Ynez Mountains the same as ·the 

Rincon .Surface of Sulphur, Red , and Hincon Mol.Ulta ins? 

(1) The nestoration of folded structures 

c~.nnot give an estimate of the height of a mounta in :range 

in its first cycle. Eros i on l ags but slightly behind de

formation and it is possible that a mountain range in its 

first cycle may be quite unimpressive. An example or this 

process of simultaneous deformation and degradat ion is the 

series of low anticlines folded ~urine the late Ple istocene 

and early He cent a long the western margin or the s an Joa

quin Valley. As qoodring hao shmm~ the Elk Hills are 

very recent and are still growing. The hil~s now rise only 

1800 feet, and yet the top 900 feet of the underlying strata 

have been removed. 

In the Santa Ynez Mountains ·~he rocks are more 

indurated than the barely consolidated Ple istocene sedi

ments of the Elk Hills. Not only are these rocks harder , 

but the degree of deformation ·they have suffered is great

er. At the close of the mid-Pleistocene period of diastro

phism tho Santa Ynez area may have been a region of pro

nounced relief, even if not so great as a projec·tion of 

the trunca~ed~structures in these mountains would call for . 



-150-

The relat ion of deform&tion in the 3anta .nez 

Mountains to t he structur al development of t he area to the 

south is vital, and not ye~ completely solved . Kerr and 

Schenck show tha t t he force responsible for the formation of 

structures in the Ventura region came from the north. 

Thi s dias t r ophi sm may have been progress ive. It 

decreased in intensity fr om north to south , and hod its 

i nception in t he ~>an t a Ynez Range some time before its eff ect 

was felt in the Coastal Hills. One reason for this belief 

is the sudden increas e in coarseness of the boulders ~nd 

gravels of the ~>an Pedro forma t ion. I'hi s poir1ts to a steepened 

gradient in the streams sup plying sediment to the restricted 

seaway of the early Pl e istocene. 

(2) The second point , is t Le removal of t he large 

amount of debris s upplied by t he rising Santa Ynez :Mounta ins . 

Some of this material may be in the 4000 feet of the San 

Pedro formation. Since t he se rocks stand at angles as great 

a s 45°) and are overturned east of Santa Paula, t he great 

mass of ma terial swept off the Scm ta Ynez Mountains lies 

buried elsewhere. 

The quantity of gravels in the t er races a long 

Santa Paula Creek and t he Ventura River is insignificant. 
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The depth of s e r1i!1'-nl t on t he f l oor of t he Oj a i Valley may 

be slight . Ver y l it tl e gr avel or re ce nt s edi men t exi sts in 

othe r parts o '' t he area; all t he Coas tal Hills, fo r example, 

are erosion surf a ces. The ma t erial wa s r emoved dur ing t he 

period when t he Rincon Surfa ce was forming and mo st of t he 

work wa s a ceompli shed befo r e t he present dr a inage s ystem 

developed. The Ventura River by itself is un u.ble t o dispose 

of more than a f r a ction of thi s detritus. 

(3) The l ast impor t ant problem i n t he phy siographic 

development of the ~;anta Ynez Mount o. ins is the r ela tion be

t ween its erosion s urfa ce a nd t ho. t develo ped on t he summits 

of Rincon, Red, and Sulphur Moun tains. The rela ti Jnship 

between these t wo s urfa ces is indica ted by the three pro f iles 

in the diagram below: ProfiltB is we st of Topo. topa Dluff, a nd 

Profile C crosses t he s Ul!1IIlit or San ta Paula Ridge. 

These profi le s show t he di s tinct break, a long the 

s outhern front of t he San t a Ynez Mountains , t hat sep~ra t es 

t he i r sur;--u'T.l i t U;J l and from the lower Hincon Surfa ce. The 

Rincon Surface s t ands a t an eleva tion of 2500 feet, and the 

s u..'u.mi ts of tlle :Santa Ynez are 20 00 to 2b00 feet a bove i t. 

The bre E.:.k is most pronounced a t t he foot of Santa .Paula Peak 

where di a strophism has been a c t i ve into rec en t tirJeso The 

cunount of separation decrea se s we s t wa rd, after reacLing its 

maximum a t Toptopa Bl uff , but ie. s till di stinct in the 



Plate VII 

Profi les showi ng relationsh i ps of ~ incon hnd 

Santa Ynez s urfaces 
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m.ountainou:::; co \ .. L ; tr~' -.'les t of t :w Ojui '!alley . 

'I'l1 e t wo surfaces o. re independe.:1 t, a l: d will be 

treated sepurately. 'i,lle term "Hincon :3urface" is restrit::: i~ ed 

to the l~te mature s urfLce in the southern p art of t he area, 

and the term .Junta Ynez Surface, is applied to t lle accordant 

summits o f' the upper part of t l1e Santa Ynez Mountains. Its 

chur acteristics a~e described in the section follo~ing. 

The Santa Ynez Surface 

'fhis erosion surface l1 a s been developed on an 

area underlu in ~> y rocks l)f 'Ni dely diverse nLL tur es and degrees 

of defo.rma tion. Over most of the urea th -~ s surface llas 

been destroyed. Only t he sw~1 its of the higher, roughly 

parallel ridges preserve rermants of its forr.ll:er wi de extent. 

The important facts about the Santa Ynez Surface 

are: 

(1) Its present considerable elevu tion, 5000 to 

over 7000 f~et. 

{2) Its wides:pr·ead extent; remnants of it exist 

throughout most of the central pc.rt of the range. 

(3) It was a surface of maturity when its cycle 

of erosion ended, and possessed a moderately strong relief. 
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( 4) _:..1 though develo .. ed i n t he sw:ae gener ul 

in tervul :· f' ti .c , it is (~n ol der surfa ce then the ldncon, 

and exists independen t ly in this ~rea. 

In the follmving sections, the characteristics 

of this surface are desc r ibed i n deta il for three areas: 

1) west of t he Ventura RiV'er, 2) north of the Oja i Valley, 

3) ee.st of Topc.:.tope. Bluff. 

uiest of the Ventura Hi ver 

Li t tle of t lle Santa Ynez Surfa ce in this section 

has been pr .: served. -~·he one i m. portun t surviving ridge extends 

from Noon Peak to the Ventura River with a continuous length 

of 25 miles in t l1e Ventura and .3::mta Ba rbara c~uadrangles. 

This continuous crest naintains an average elevation of 3500 

feet and rea c hes a maximum height of 486? feet. There is no 

,significant br et...k from its elevation of 1500 feet above the 

Ventura Hi ver until La Cumbre Peak north of Santa Barbara 

is rea ched. 'I'hrough most of its length i tJ l s a strike ridge 

developed in Eocene rocks with a nearly vertical, a nd oc

ca sionally. overturned south dip. It is ravined by steep

walled cany nns cut by a nwnber of .Pc. rallel, consequent 
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streams . mw of the~3e intermittent st r eams drop 2000 fe e t 

in t he fir st L"li l e . The fact t hu t t heir c c ... nyons e. re deeper 

on the southe r n side of t he r ange is prob<::.bly due to the 

grea ter amount of r a i nfall on the seaward side of the 

mountains c omb i ne d wi t h a steeper gr ad i ent. 

As a re sult of this vigorous a tta ck, l i ttle trace 

of the Santa Ynez Surfa ce survives. I t is iil_.,d i ca ted by the 

uniform. elevation of mo st of the hi g her peak s a long the 

ridge. The only :portions of t he s urfa ce preserved as recog~ 

nizab le remnants a re the t wo pa tches north of Divide Peak and 

i1hite Ledge Peak . The maximum width is Oo2 mi le s and is 

le s s i n most ca se s. · 

From the crest of the d i vide t he slope down t he 

r idge t o t he prese n t cLnyon of the Ven tura Ri ver is gr udual. 

If ' ' Ne e: r Oj c: i t ile Ventura Hiver Cc:.n yon. is <). two-story valley . 

I ts Ul)l)er slope !:3 are gentle, Li!ld wi den tn to a ma ture V -shEQed 

profile. Below an ~ l ti t ude of 2000 to 5000 feet t he canyon 

slopes steeply into the na rrow gorge of the rej uvena ted 

Venturu Ri ver. This c h~nge i n gradient of t he va lley walls 

occurs 6 t t he s e.rne level a s the Hincon Surfa ce, an cl is 

2000 to 2500 feet below the averuge eleva tion o f the Santa 

Ynez Surface. 
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Figure 9 

{ester n end of Oj&i Valley •nd Canyon of Ven t ura ~iver . 

The sharp ridges on the est side of the river are under

lain by t he steeply dipping strata of the katilija Overturn . 

The relationship bet een the Santa Ynez and the 

Rincon s urfboes in t he area ~e~t of t e .anta ~a Vtlley 

is particularly ·ritlcul . ~o here l se do they ap,rouoh one 

another so closely, and nowhere else is the structura l 

foundation so undis turbed. North of Casitas Pass and south 

of the ma in Santa Ynez Mountains, both the Eocene and 
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Oligocene rocks exposed have a homoclinc:.l ~outh dip, am 

most of t he par a llel ridges a re cues tas. They a re steeper 

on t he northern than on t he sou t hern slope. This is t rue 

of ·;;hi te Ledge Peak , Ch i smahoo Mounta i n , and the 2500 f oot 

ridge ea s t of t he la tter. 

The abrupt declivity sep~ratine the t wo surface~ 

on t he so ut~ern f a ce of t he Janta Ynez Mount~ins is a n odified 

dip slope and follows t he conta ct be t ween t he Sespe and 

Tejon formations. 'l'ha t the break be t (rveen t he t wo erosion 

l evels is no t due ent irely to the rela tive eros ional resis

t ance of t he s e rocks, is shown by t he eq_ua l reduction of both 

to a co.rrL'non a l ti tu1e where they crop out in the Sno wball 

u.nticline. 

North of t he Ojai Valley 

The western border of this part of the Santa Yne z 

·Range i s t h·e ~'S teep canyon of t he 7en t ar a River, und the 

~~ern is the escarpment of Topatopa Bluff. The Ma tilija 

Overturn reaches its maximum develo pment directly north of 

the Ojai Valley. .All the strata are overturned ilnd dip 

back into t he range in inverted or der, wi th Oligocene stra ta 

ex-posed a t the base and Eocene on the summit. 'rhe eleva tions 

of the main divide are remarkably uniform. The ridge con

necting fiordhoff Peak with To )atopa Bluff appears in profile 
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as a horizontal line. 

The temnants of the Santa Ynez Surface are more 

mll!lerous and recognizable east of the Ventura River. The 

summits of mos t of the principa l divide s s tand at accordan t 

elevat i ons a nd preserve t he up:pe .. rance of mctturity in their 

gently slop ing sur:nnits. The south t r ending spurs i n this 

a rea gr a dually decrease in elevation un til nn a ltitude of 

3000 feet is reached. From he re to t he floor of the Ojai 

Va lley the slope is precirJi tous. 

This transition f rom t he sun1.11i t upl d. nd to the 

steep esca rpment overlooking the Ojai Valley is sharp, and 

is clea rly de scernible from an vantage ~ oint to t he south • 

. 11.bove the li ne of demarcation, broa d s urfa ce areas are 

preserved ~ t the hea ds of most of the principal valleys, 

while below, t he slopes increa sa in steepness. 

The brectk s e:para t i ng t ~1e 0- re tJ. of t .e S<in ta Ynez 

Mount.:.:dns north of t l;_e Oja i Va lley from t he portion lying 

east of To:patopa Bluff is one of the most s ignifi cant in the 

Ventura T) • neg1on. On t he physioGr aphic m~p (Pl a te VIII} the 

surfa ce con tours west of this break , .. r e not continued beyond 

t he crest of t he ridge in~1edin tely eus t o:r Sisur Creek. Thi s 

bre uk is related to t he J i sa r Fault, one of the important 

structures in t he region. I t se_purates t he overturned limb 
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of the Sunta Ynez nnticline f rom t he normal southern limb 

visible in the cliff of Topatopa . It may be t uat the dif

ference in elevation of the Santa Ynez 1urface on oppLsite 

· sides of the Sisar ftiult is due to vertical movement a long 

the )isttr fault in hich the eastern side h s been upthrown • 

. • 

Fisure 10 

North side of I!Jai VHl 1 ej"- Sul ph , r .3I>rings fan in middle 

distance. rrordhoff .PetH i n b(...Ckground . 

That there nus been some vertic~l displacement is 

likely, but none of thi s moc.gnitude has occurred uince the 
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santa Ynez erosion cycle was concluded. 

The sharp break in the continuity of the ero

sion .surface is due to differential eroo ion, controlled 

bY, structural differences on opposite sides of the S~sar 

fault . The sharply flexed and incompetent strata of the 

MatUija Over ·turn, since their broken edges are bared, are 

exposed ·to r apid erosional attack. The gently dipping ser

ies ot rras ;:; ive sandstones and sh~:1les east of Topatopa Ridge 

form a broad arch, whose surface is not readily breached . 

East of Topatopa Blur~ 

In no other part of the Ventura Region is the 

control exercised by the geologic structure over the de

vel opment of land forms more clearly apparent than in the 

northeastern area . The plateau along the northern border 

of the Santa Paula ~uadrangle is underla i n by mas s ive 

Eocene and Oligocene strata. These are bent sharply down

ward in the narrow Pine Canyon b'yncline , whose axis almost 

coinctdes with tbe East Fork of Santa Paula Creek and then 

are flexed upward again in Santa Paula Ridge . 

The plateau surface extending into the Piru 

;~uadrangle stands at an altitude of :ne~rly 5000 feet , and 
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(150) 
is well described by W. s . N. Kew • It is a flat and 

(150) W. s . 7 . Kew, "Geology and Oil Resources of a 
part of Los .angeles and Ventura Counties, 
Califor:nia"U. s . Geologica l Survey, Bull. ?53, 
pp. 30-32, 1924. 

desola te region, covered with dense brush. The preservation 

of this pl a teau is due to the nearly flat lying strata of its 

foundation~ 'lihere these have been eha r ply downwarped, as in 

the case of the Pine Canyon Syncline, their erosive resistance 

is largely imparied, and the amphitheater-like valley of the 

East Fork, excavated 2000 feet below the pl a teau surface, now 

forms a broad embayment extending back into the pl a teau. 

The type of stream erosion active here ressembles 

that described for the Kaiparowits Region in Utah by 
(151) 

Gregory and Moore. Large sections of the interstream 

areas are unaffected by erosion. The stream courses are 

widely spaced, l a ck tr ibutaries and cut narrow, ste ep -s i ded 

gorges, deeper than t hey are broad. Where erosion ha s 

operated for some time , t he fla t-lying , sedimenta ry rocks 

exposed in the va lley walls have receded with vertical 

cliffs occas~ionally interru l ted by cirque-l i ke coves 

(151) Herbert Gregory and Raymond C. Moore, "The 
Kaiparowits Region, a Geographi c and Geologic 
Reconna issance of Parts of Utah and i~rizona, '1 

u.s. Geologica l Survey Professional Paper 164, 1931. 
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The na rrow Santa Paula Ridge stands at t he s ume altitude 

as the high plateau shown on Pro f ile B. 

The benches on .both sides of the na r r ow inner 

gorge of the East Fork are aligued with the Rincon Surface 

tbn t he Timber Canyon side 
1
't>t Santa Paule~ Ridge i s 2250 feet 

above the upper limit of the Rincon Surface. The steepness 

of the southern slope of the ri dge as well as its eleva tion 

are due to movement along the San Cayetano f ault. This is 

illustrated by the faulted alluvial fans at the head of the 

canyon east of Timber Canyon. 

Although Santa Paula Ridge is narrow, its uniform 

elevation and the sha rp break in gradient between its summit 

and the lower slopes of the tributary ridges indicate t hat 

it is part of the . Santa Ynez Surface. Its fo rmer m~ turity 

i s shown by the little valley with gently sloping sides 

and slight er adient wh i ch flows southward from Santa Paula 

Ridge. This valley runs along the crest of one of the 

narrowest subs i dary ridges, formed in the latest cycle of 

erosion, and is termina ted abrup tly in apace. The water 

flows through its shortlived course and plunges over the 

brink in a long ca scade to the floor of the newer canyon now 

destroying the old. 
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The existence of the Santa Ynez Surface is 

shown by more than the apparent a ccordance of the higher 
(152) (153) 

ridge summits. As poin ted o~ t by Daly and Buwalda 

{152) R. A. Daly, "The accordance of summit ·· levels 
among alpine mountains," Jour. of Geol. 
Vol. 13 , PP• 105~125, 1905. 

(153) J. P. Buwalda, "Even-crested ridges as evi
dences of peneplanation, " Bull . Geol. 
Soc . of America, Vol. 35, no. 1, p. 167, 
1924. 

even-crested rid ges, taken by themselves, do not prove 

the existence of an uplifted eros ion surfac e .. Such accord-

ance may be achieved by other means; for example, the re -

duction of the higher eleva -. 1ons of a ridge crest at a more 

rapid rate than the lower, or the protection of weaker 

belts of rock by stronger "boundary formations " . 

The evidence f or the presence of a f ormer ero-

si . .~n surface is strengthened if extensive flat areas 

truncating deformed rocks a re found in the summit region.

'rhis is the case with the Santa. Ynez Mo;mta ins. The broa d-

est r .mnant o1' the surface is " the Plateaun, a gently slop-

ing highl and whose surfa~e bevels the edges of stra ta fold-

ed in a l a r ge syn cline a nd the Topa topa anticline. 
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Older stream valleys crossing upland areas 

o,f the San•ta Ynez Mountains have iSl. more mature longi

tudinal and transverse profiles than valleys cut by 

streams in the present cyc:be . "'I'wo-s ·tory" valleys are 

numerous , and many of the older valleys truncated by the 

present drainage are left with discordant profiles . 

The Santa Ynez .Sur fa;; e had reached la:te mat

urity by the close of its erosion cycle . It is approx

imately the same age as the Rincon Surface , developed a.t 

a lower altitude in weaker rocks. The Santa Ynez Surface 

owes its greater height to the more resistant nature of 

the rocks which underly it , and to the greater lll.titude 

to which the Santa Ynez Mount ains were elevated . 
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T F-IE OJ AI LO :L .. J f D 

The Ojai Valley has a central position in the 

mountainous region north of Ventura. The steep wall of the 

Santa Ynez Range to t he north s t ands in contra s t to t he flat 

floor of the valley. The gently rolling surface of the 

lowl a nd is covered with orange groves int erspe r sed with 

pa sture l and. The western port i on is a park-l ike l andscape 

of n ea dows, dotted with liveoaks . 

The valley trends slightly north of eas t wi th a 

total length of 11.5 miles and a maximum breadth of 3 miles, 

The Ventura River cros ses the va lley a t right angl e s to t he 

ma jor axis at one third of t he total length mea sured from t he 

western end. On the map this vertica l i ntersection gives the 

valley t he shape of a l a r ge T. 

The floor of the valley appears level, but is 

diver s i fied by a group of low. hills in t he western portion. 

South of Cja i are alluvial fans and t he drainage systems of 

three south flowing streams cross the valley surflice. The 

province is divided into three lesser units: 1) The Santa 

Ana Valley, west of the Ventura River, . 2) The Ojc:d District, 

including the low. hills on wh i ch the town of Oja i l s situated, 

and 3) The eastern Ojai Valley including the drainage of San 
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Antonio Creek. These areas are de scribed i n detail in the 

sections to follow: 

The Santa Ana Valley 

This triangular a rea, west of the Ventura River, 

is an ex tension of the Ojai Valley. Steep mountains sur

round the area except on the ea st side. 'l'he valley floor is 

interrupted in t he center by a low _range of east-west 

trending hills, whose summits are 750 to 1000 feet high. 

Their crests are part of the Rincon Surface , now largely 

de s troyed in this valley . The gradual decrease in elevation 

of the s ediment of the scattered residual hills at lower 

altitudes than the main Rincon Surface to the south and west 

indicate not only its former presence, but also its 

downwarping to the east. 

Wi th an upstream inclination immediately east of 

the Santa Ana Valley, the Ventura .Hiver Terraces strengthen 

the hypothesis that the Rincon Surface has been downwc:.rped 

to pass beneath the ea stern floor of the Ojai Valley. This 

same upstream inclinut i on is e~pecially pronounced in the 

triangular terrace at the junction 'of Sant a Ana and Coyote 

Creeks. The Santa Ana Valley has been elevated, . tilted and 

uparched recently, at the same time the eastern Ojai Valley 

was depressed. 
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The Santa ,~a Valley, which stands above the 

present tempora ry base · level of the Ventura River, is .. being 

eroded. Coyote and Santa Ana creeks cross the surface 

through deep trenches. Everywhere in this valley the soil 

is thin, and its reddish color indicates the presence of the 

underlying Sespe sandstone slightly below the surface. actual 

rock outcrops are numerous, even in the flat floor of the 

valley. 

All this evidence summarized points out that the 

Santa l'ula Valley portion of the Ojai Lowland has been til ted 

to the north and east. Remnants of the Rincon Surface 

preserved on the crests of the low. hills in this region, 

decrease in altitude to the NE. Finally, this area is under

going active erosion, in contrast 'with the eastern half of 

· the Ojai Valley, whic~ is a site of deposit ion . 

The Ojai District 

This subdivision includes the area between the 

town of Ojai and the Ventura River. It has much the same 

relief as the Santa Ana Valley to the westwa rd. The average 

slope of the valley floor from Long Valley north is to 

the ea st, away from the Ventura River and towa rd the eastern, 

depressed part of the Ojai Valley. Most of the area stands 

100 to 150 feet above the flood plain of the Ventura River. 
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Very little drainage makes it s wa y directly into t he river, 

but follows a more roundabout path thr ough San An tonio Creek. 

The group of tilted terraces in the La Crosse 

sector of the Ventura River Terra ce is the southern part of 

this area. These terrtices a re wa r ped against the gr a dient 

of the Ventura River, and in the case of the lower I level, 

merge with t he present valley f loor north of Long Valley. 

The II level is preserved on the sUiliDli ts. of the low, un

dula ting hills, with fla ttened summits 7 ~'>0 to 800 feet high, 

to the south and wes t of Ojai. Krotona Hill, the long ridge 

immediately north of Long Valley, and t 1:le group of rolling 

hills included i n the grounds of the Oja i Coun try Club 

show an eastw~ rd decrease in eleva tion. 

The hills preserving traces of the II l evel rise 

abov-e the valley floor and grRde into the eroded remnant of 

an old a lluvial fan south of McDonald Canyon. The reddish, 

weathered gr avels underlying the dissected s urface of the 

fan are visible i n road cut~along the Maricopa-Ventura 

Hi ghway. ~1here t he atti t ude of this deposit can be 

measured, it may be seen tha t the f anglomer a te ha s been 

tilted towards the va}ley. These older gr a vels a re being 

swept away and their place usurped by the newer f.l.il.luvial fan* 

building out at the mouth of Stewart Canyon. These older, 
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deformed f an deposits are equivalent to the upper levels of 

the Ventura Terraces and have been tilted southward in 

sympathy wi·th the downwarping of the Ojai Valley. 

The characteristic r esidual soil of this section of 

the Ojai .Lowl and i ~' simila r to that of the Santa Ana Valley. 

Except in stream va lleys where it is transported, . the soil 

t hroughout this area shows t he brick-red color derived from 

the Sespe formation . On bill slopes, bed rock appears 

frequently on the surfa ce. 

The central portion of the Ojai Valley supports 

the evidence presented in the Santa Ana Valley for tbe ea st-

ward tilting of t he valley floor and the downwarping of the 

• entire ~nter.mont basin~ 

Eastern Ojai Valley 

This portion of the Oj.a i Lowland is economically 

more i mportant than the rema i nder of the province. Most 

of the citrus groves are concentrated here and a more inten-

siva type of agriculture is practised. The va lley floor 

has a different appea rance from the western sections. For a 

distan ce of t wo miles east of Ojai, or to t he limits of the 

first orange groves, it is nea rly level. From here the 

elevation of the floor increases rapidle eastward up the 
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alluvial fans built from the mouths of Senor and Horn 

Canyons. These alluvial fans are the most distinctive ob

jects in the l andscape of the Eas tern Oj a i Valley. Their 

outlines are defined by the groves of orange trees on their 

rocky, fertile surfaces. ..tJ..l though the amount of l abor re

quired to clear fields for pl anting is serious, it ha s been 

Justified on account of the suppl y of ground water in the 

f ans, the air draine.ge provided by their sloping surfaces, 

and the comparative freedom from frost. 

Alluvia l fans are found only at the east end of 

t he Ojai Lowl and and at -t he ba s e of the Santa Ynez Mounta ins 

east of Ojai . Their absence elsewhere is not explained by 

t he lack of steep mountain front to supply detritus , for the 

mountains overlooking t he Santa Ana Valley a r e e q_ually high . 

The localiza tion of a great quantity of de bris in one end 

of the lowland is evidence t 1w. t this por tion of the valley 

has been warped below the temporar y base level for the 

province. As a consequence of this downwar ping , the short 
. v 

mountain canyons lNhi ch empty i n to t he va.lley ha ve their 

gradients sharpl y reduced upon reaching the valley floor. 

'fhey are forced to aggrade and have built up an extensive 

bajada. In the ;::)anta Ana Valley , where the ve. lley surface is 

being eroded, the depth to bedrock is slight. Most of · the 
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l arger streams, a s Coyote Creek and Santa .~a , are permanent 

and transport their load of sediment a cro ss t he lowl and. 

The soil of t he Eastern Ojai Valley is unlike t ha t 

of t he Santa Ana Valley of t lle Ojai District. The character

istic red color of the residual soil is ab sent, and is re

placed by b~ff or brown , unwea t hered r ock fragments with lit

tle or no humus. This t ype of sediment is a ssociated with 

ba j ada slopes throughout semi-arid Southern Ct..li f ornia . 

Feita. spa r gr a ins are among the more numerous const i tuen t 

minerals and they are practically unwe a thered. The higher 

slopes of the piedmont a lluvia l plains are boulder fields 

crossed by branching and rebranching distributaries. 

Summary of t he O,j a i Lowl and 

The Ojai Valley is a little,. modified, structur al 

depression. It owes it s exi stence t o strong folding in the 

underlying rocks, and is not a graben. This folding has 

produced a deep synclina l trough at the foot of t he Matilija 

Overturn. 

Where deformation ha s been most pronounced, the 

S~spe stra ta on both the north ahd south sides of the valley 

are ove r turned and dip away from t he center of the depression . 

This indica tes that a considerable downward stress has been 
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exerted nea r the axis of the valley. The dotmthrusting is 

concentrated in the center of the region i mmedia tely east 

of Oja i and south of the Gridley Canyon section of the 

Matilija Overturn. It i s a lso due north of the overturned 

""' axil pl ane of the Lion Mountain anticline. A reasonable 

interpretation for t he contemporaneo~¢s and recent de-

formation of the valley is a f an folded syncline in which 

there is a tendency for the center to be depressed as t he 

ma r gins of t he fold yield to further compression. I t may be 

demonstrated thut there is a close correlti tion between the 

physiographic form of the Ojai Valley and its g~ological 

structure. 

The :physiographic evidence for recency of movement 

in the Ojai Valley and tilting of its floor towards the 

ea stern end may be summarized a s follows: 

1) The .thin residual soil in the western and 

central parts is evidence that these areas are 

now being degraded. 

2) The slope of the main valley fJ:oor is away 

f r om the Ventura Hiver, and the druinage escapes 

by San Antonio Creek. 
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3) The low hills in the western half of the low-

l and preserve remnants of the Rincon Surface on 

their summits. The decrease in elevation of these 

hills towards Ojai indicates tha t this surface 

has been warped downward towards the north-east. 

4) The downwarping of the Rincon Surface is 

substantiated by the upstream tilt of the Ventura 

River terraces in the south extensiom of the Ojai 

Lowland . 

5) 'rhe alluvial fans in the eastern end show that 

this sector has served as an area in whi ch detritus 

accumulates, more rapidly than it i s removed. 

6} The large volume of ground;vater in the eas tern 

end indicates a reservoi r of porous gravels below 

the valley surface. ~rhe scarcity of wa ter in the 

western half is a result of t he shallow depth of 

the soil mantling the bedrock. 

?) 
(j, 

The ephemeral streams in the estern half 

disappear at the foot of the mountuins , to reappea r 

a s cienagas at the head of San .8.lltonio creek where 

it crosses the Lion Mountain anticline. This 

disappea rance of the s •J.rface drainage is further 

evidence of the depth of the valley fill. 



-174-

8) In con tra st, the st r eams of the western half 

flow permanently acr oss t he Santa Ana Valley . 

9) The fanglomerates of the dissected McDona ld 

Canyon f &n northwest of Ojai are tilted towards the 

valley more steeply than the angle of deposition, 

and indica te the:. t t he downwarping ha s proceeded 

from both ma r g ins toward the valley axi s. 

10) The slopes of the marginal hills surrounding 

the eastern end of the valley intersect its sur-

face at a high angle. 'i'hey g ive t he a ppearance 

of being partially submerged benea t h the alluv-:-

:um . There are no l arge foothills i n this a rea. 

The reverse is true in the western half. The 

hills of :::;anta <'1-Ra Valley rise with gradual 

slopes from the plain and appear to be i ntegral 

part of it. The mountains surrounding the low

land decrease gradually in elevation and possess 

many outlying foothills. 

The Oja i Va lley i s a synclinal trough in which 

diastrophism. is still active. At t he presen t tine t he 
. 

eastern valley floor i s being downwar,ed. 'rhe greatest 

movement i's taking place whe re the maximum defor:HJ.a tion has 

occurred. 
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The Cap ture of J anta Paula Creek 

One of the most interesting physiogr uphic changes 

in t he recen t history of t he 'en tura Region was t he capture 

of t he westerR half of Santa Paula Creek by one of the south-

flowing consequent streams of the Coa sta l Hills, Until nea r 

the close of the Rincon Cycle, Santa Paula Creek flowed west 

a long the northern slope of Sulphur Mount a in to j oin even-

tua lly t he Ventura Hiver. This strewn will be called t he 

Santa Paula River to d i stinguish it from the present day 

Santa Paula Creek. 

~dl.en regional uplift sta rted, Santa Paula Creek 

wa s rejuvena ted, and downcut rapidly through the distrubed 

rocks a t the e&st end of Sulphur Mountain. These rocks 

are the most complex structurally i n the entir e region. This 

is the poimt at which the San Cayetano fault trunca tes the 

Sulphur Mountain structures. 

Because of the sha ttered na ture of the bedrock 

a t the east end of Sulphur Mountain, Santa Paula Creek had 

an advantage over simila r conse quent streams f low·ing t hr ough 

the Coa sta l Hills. Ni t h t he f a ctors of a steep gr a dient 

a nd an easily eroded f ounda tion operat ing i n i ts f avor, 

Santa Paula Creek ou t through the low divi de bet ween Sulphur 
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Mountain and the north side of Onlauf Canyon to tap the 

drainage of the Santa Paula River. 

Santa Paul a River was deflected, and now ha s a 

right angle bend in its course at Sulphur Mountain Mineral 

Springs. The abandoned channel i s ma rked by terraces, and 

by tra ces of t he old valley floor i n t he U) per Ojai Valley. 

One of the most d i s tinctive group s of terra ces is 

be tween La Broche and Bear canyons, north of Sisar Creek. 

These terra ces merge \V i th a lluvia l f ans built out from t he 

steep slope of Topatopa Bluff. · The terrace s urfa ces lie 

between 2200 and 1800 feet, they a re 0.7 miles broad a t t he 

maximum, and have a tota l l ength of 1.9 miles. Most of the 

surface is covered wi th large p-10 foot) boulders, usua lly 

sub-rounded, and poorly sorted. These old, high·level terraces 

are part of the va lley of the former Santa Paula River. 

Since their abqndor~ent, they were covered by alluvia l f ans 

built out from the Santa Ynez Mounta ins. a s Santa Pauls... Creek 

lowered its gr adient, after Santa Paula River was cap tured, 

the short streams north of the minera l springs were rejuvenated. 

They have cuty ba ck into the terraced area and a re now dis

secting it. Dee:p ravines ha ve been incised through the former 

valley floor of the Santa Paula River, and the alluvial 

f an ma te ~ ial on its surfa ce. 



-177-

Sisa r Creek ha s had an inter esting hi s tory a s a 

result of the cap ture. This streillll ha d been a tri butary of 

the Santa Puula River. When t he capture took place, Sis~r 

Creek built a n alluvia l f an compl e tely ucross the eastern 

end of t he Upper Ojai Valley. The r e is reuson to believe that 

it still dra i ned westward throueh the upper Oj a i Valley and 

down San i~ :.onio Creek. As San ta Paul ti Creek downcut t hrough 

the old floor of Santa Paula River, a subsequent tributa r y ad

v~nced westw&rd a long t he trace of t he f aul t par alleling t he 

northern ba s e of Sulphur Mount a in. Si s ar Creek wa s added to 

the drainage a rea of Santa Paul a Creek , and now runs down 

t he eas t side of its f an, skirts the southern border of the 

fun built ou t from Bea r Canyon, and joins Santa Paul a Creek 

at the minera l spr ings. Part of i ts wuter still rea ches t he 

drainage b .;.;. sin of the Ventura River . This water escapes from 

a. small cienaga on the western s i de of t he Sis&r f&n and 

joins the small stream crossing the Upper O.) a i V<.:. lley. 

The Upper Oja.i Valley is the most completely 

preserved part of t he fo rmer draine.ge system of Santa Paula 

River. It is a narrow, ellip tica l ba sin, encirc ~ed by low 

hills to t he south, a nd i s open to ea st a nd west. The 

valley is 4o5 miles long , and has a r:J.axi mum wid th of 0.9 

miles. Most -of t he valley floor lies between 1250 and 1500 
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feet a bove sea level, and ha s a gentle wes t ward inclina tion. 

The valley is floored with deep, brownish-red soil in which 

rounded gr avel and cobbles fre Quently occur. 

One i mportant fe&t ure of t he Up per Oj a i Valley is 

it s rela tion to the main Ojai Valley. The t wo ar e separated 

by a low divide, steepest on the north side, and a lmost non-

existent on the south. A gently slope rises from the Upper 

Oj a i Valley to t he crest of t he divide, and would continue 
(154 ) 

into spb.Ce '•Ver t he Ojai Valley were it to persist. Kew 

( 154) Kew, Vi . S ., W. , " Los Angela s to Santa Barbar a ," 
XVI International Geologica l Congress Guidebook , 
Excursion Cl. Gui debook lj, p . 63 , 1934 . 

a s cribe this difference in elevation to f aulting a t the 

northern b&se of the ~ivide. Whatever may be t he ca use for 

' the differen ce in eleva tion, it i s rela ted to the recent 

downwar:ping of the e ustern he:.. l f of the OJai Val ley . 

Evidence for the forme r course of the Santa Paul a 

River is difficult to find west of the Uppe r Ojai Valley. 

Terraces occur on t he north side of Sulphur Mounta in, and 

on the southern slope of Black Mountain. They are narrow 

benches compared to t he La Brocke terraces, or the broad 

floor of t he Upper Ojai Valley. One terra ce is found on the 

narrow shelf i ndicated by s ection No. 18, and another by No. 
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18, and another by No. 13, no r th of Lion Canyon in the Santa 

Pa ula C~uadrangle. Gr avel is f ound on the 1000 fo ot ridge 

ea :-= t of San Antonio Creek, and on some of t he spurs on the 

north side of Sulphur Mountain. 

~i.t San .. i.n tonio Greek t he record dis rlppe <.rs, and 

no f ur t l! er trace of t hese high-level gravels is found on 

Sul phur Mountain. If they were originally present t hey hnve 

been r emoved in t he deep en i ng and widening of San Antonio 

Ganyon. It may be th· t t he :)anta Po.ula JUver terraces a re 

rel a ted to the III level of the Ventura River series. If 

this is true , the t wo dra i nage s ystems were united at the 

1000 fo ot ridge west of San Antonio Creek. 

It is unfortuna te tha t no terrace levels are found 

between Lion Canyon and L~ Crosse on the north side of 

Sulphur Mountain~ Their absence m<.J.kes it diff icult to rel ute 

the 8 50 foot terrace on Fresno Canyon either to t he Santa 

Paula or Ventura River canyon. The Fresno Canyon terra ce is 

believed to be a branch of t he Ventura River during the 

time tha t it wa s joined by Santa Paula River, and had a 

correspondingl y grea t er volume of water. 

Summary: 

Nea r the clos e of the Hincon Cy cle of erosion t he 



-180-

Santa Paul a Ri ver wa s cap t ured by a trlbu t ary of the Santa 

Cla r a River. This C <~p ture WL. s made possible by the 

f a vorable co urse of Sunta Paula Creek through the belt of 

shattered rocks c. t t il e eas tern end of Sulphur Mountain. 

Traces of the farner route of Santa Paula lUver a re found 

in terraces and in t lle old va lley f loor of t he Upper Ojai 

'lalley. 

:eHJI: SULPHUH MO UNTAI N UPL .. -Jm 

This upl a nd is an arcuate belt a cro ss the centra l 

part of t he area , and st~nds well above the lower Ojai Low

l i:!nd to the north e.nd the Coastal Hills to t he s ,mth. Al• 

though no point is higher than 2600 feet, the rela tively 

low altitude is ·belied by the abruptness with which the 

sumr.nits of the three mountains in the upland rise above 

their surr oundings . This is particul a rly true of Sulphur 

Mountain, the eas tern one of the trio. Next in order, and 

the first we s t of the Ventura River, is Red Mountain, followed 

in sequence by i.Uncon Mountain, t he westernmost of t he series. 

The mo st distinctive feature of the upland is the 

erosion surfa ce of l a te rn u. tur i ty pr•;served on the su.milli t. It 

is best shown on Sulphur Mountain by the ma ture profiles of 

the stream courses, the gently rolling divides separating 
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them, a nd the ubrupt t ransition to the youthful cunyons in 

the Co<"stal Hills. 

The erosion surface pre served on t hese mountain 

summits i s t he Rincon Surfa ce. It is an i mportant fea ture 

in the a rea , and owe s i ts pr eserva tion t o the n~ture of the 

underlying bed rock. The rock type re sponsible f or the 

perfection wi.th which th is surface has been preserved is t he 

fissile, di a tomu ceous sha le of the ~ .. Iodelo Forma tion. I'his 

~roperty of JTeserving l and fo rms is s. l :so i llustra ted in the 

marine terraces on the southern slope of Rincon Mountain . 

Two of t he t hree mounta ins in this ~rovince are underlain by 

the Modele Formation. These t vw are Hincon Mountain and 

Sulphur Mountain. They are higher and have shown more 

resistance to t he de s truction of t he old l and on their 

summits t han Hed Mounted n , underlain by t he 3espe :r~ onna tion. 

Rincon Mounta in 

The dome-like summit of Hincon Mounta in, wh i ch is 

the we s tern e nd of t he Sulphur Mounta in Up l and, rises abruptly 
,· 

above the ea3 tern mur gin of the Car pinteria Pl ain . r.rhe 

eleva tion of ~incon Mountain i s not the mos t distinctive 

f ea ture, as i t rises only 2165 feet, but the steepness of 

its slopes, compared to t Le gentle contours of the upper 

surface, and its isolation from its neighbors, a re among its 
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more notab le ch2r a cteris t ics. No fe uture is more prominent 

than the sha rp break be t ween the arched summit, and the 

canyon walls surr ounding it on three s i des. ~his transition 

between the Hincon Surfa ce, and the rejuvena ted canyons of 

t he present cycle, is a t an elevation of 1500-1750 feet. It 

is most prono unced on t he northeus t slope of the mounta i n, 

overlooking the Casitas Valley at the outlet into the gorge 

of Los 3auces Creek. The ma rine terra ces on the south

western face of the mounta in ~ re descr i bed in deta il in t he 

section dealing with Pleistocene shorelines. Their highest 

level stands 400 to 500 feet below the 'd ncon s urfa ce on the 

summit of t he moun t uin, and i s s e j').:.r a ted from it by a 

battered sea cliff . still retaining its origina l declivity . 

No trace r emains of t he l~ } er, more ma ture portions 

of the radia lly conse c1uent stre<..ms encircling the su.mmi t 

ridge at the crest of the mounta in. The s urfa ce is a gently 

rolling U) l und, divers i fied by scattered ba sins , a number of 

which e. re undra ined. They are structural depres s ions, r a ther 

thari erosional features, und &re caused by differentia l 

move.r.J.ents, as gr avity f aults , wa rpi ng , etc. wi thin the 

mounta in. The surface of this summit uol und is ne<.rly flut 

in profile.'\ The mos t notabl-e fe a ture is the fS !'adual increase 

in eleva tion ea '-, twa rd from an ::.1 t i tude of 125 0 feet to the 

domed summit a t 21 1:5 feet. This increH se in eleva tion may be 
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an inherited irregul&rity of t he Rincon Surface, but it is 

sugge s tive thv. t t he sunnit exhibit s a uniform westward 

inclina tion from t he crest. It mGy be a further confirmation 

of the westward tilt of the mounta in indic~ted by the 

vvurping of the 11arine terraces on t he southern slope. 

Rincon Mountain, a s a physiographic unit in the 

Sulphur nounta in Upland, is a west tilted block, underlain 

by con t or ted Miocene and Pl i ocene sh~les, preserving on its 

s ummit a remnant of the ii incon ~:;urf <:;. ce. und terraced on its 

southern slope by eleva ted a nd wur 1ed murine strand lines 

fa m ed b y t he r ecent pu.lsu tory uplift of the mountain. 

Red Mountain 

This mounta in is t he Plo s t conspicuous single 

feature on the we s t bunk of the Ventura River between the 

Ojai Valley and the sea . It is underla in by more porous 

s andstone s , and sup-po r ts ,,~ denser cover of vegetation than 

either Sulphur or Rincon Mounta ins. The eff ect of insola tion 

is pronounced as a r esult of t he east-west tren d. The 

southern s lope is com_;)c.i. ro.ti vely ba r e and o tt tc r ops of red 

sandstone s t und out in r elief. The northern slope is covered 

with a fo r est of Ohk tree s and chapparral, in contrast to 

t he denuded southern elope. 
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This r i dge is the surface reflection of t he Red 

Mountain antic l i ne dev~loped principally i n the Sespe sand

stone. Although the Sespe sandstone ordinarily has a low 

order of erosive resi stance, in Red Mountain it ha s proved aa 

unusua lly competent rock type. This may be a conse~uence 

of its comparatively uniform texture, compared to the 

var iat ion it exhibits on Soutb Mounta in. Exposures nea r the 

s ummi t of Red Mountain are predominantly sandstone with only 

mi nor amounts of intercalated shale. The sandstone i s free 

from j oints, strat ifica tion is rudimentary, and bedding 

planes are widely spaced. The anticlina l structu~e ha s 

p roved f a irly res is tan t to erosive at tack :, nd the center 

ha s not yet been breached. The appearance of the mountain is 

nea rly controlled by t he r ock foundation. The l ayers of sand

stone crop out in con centric l ayers where the y converge a round 

the axis of t he anticline, a s a result of its ea stwa rd 

plunge. A S .t hese l ayers weather tney re semble a partia lly 

peeled onion, or a large sca le example of exfoliation. 

The summit of Red ';oun.t c. in , 2158 feet high , is 

within ? f eet of t he altitude of .Rincon Mountain. The 

summit up l and i s not so r egular, nor doe s it pre serve the 

Rincon Surface as completely , except in t he eas tern half, 

where a pl a teau-like remnant occurs a t the highest point. 
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This re s idua l surface may be due to t he a ttitude of the 

nearly horizontal strata, nea r the axi s of the anticline. 

The western half of Red Mountain, and the country 

lying between itsarrmnit and t hat of Rincon Mountain, is 

more va ried than the s um:' i ts of eit her of the two mountains. 

It is s till part of t he Rincon Surfa ce, but is i nterrupted 

be the rejuvenc. ted floors of a number of forJherly ma ture 

stream valleys. The se were occupied b y antecedent streams 

whi ch have trenched deep gorges a qross the Sulphur Mountai:a 

Upland, subsequent to the recent co .:.:. s t al upllft. Chief among 

t hese is Los Sauces Canyon, whose pre-uplift l imi ts a re 

shown on the contour map of t he .H incon ~3urface. rhe sharp 

break betwe ~n t he bro&d-floored valley and the pr ecipitous 

slopes of t he pr e sent gorge is a conf irma tion of t he recency 

of uplift. 

Madranio Canyon is another rejuvenated conseQuent 

stream but has not succeeded in cutting through the axis 

of U?lift to t he degree a ccomplished by Los Sauces Creek. 

The stream still hea ds in its f ormer muture valley and has 

not excava ted a canyon <~ cross the Sulphur Mountain Upland. 

, Padre Juan Canyon is simi l a r to Madranio. It hEls been 

re juvena ted and has nearly destroyed its mature valley 

f loor f' ormed during t :ie liincon Cy cle. The onl y surviving 
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va lley remnan t of a ny consequenc e is a t t Le head. 1>. rock

defended p ~ rt of i t s old floor is p reserved between s everal 

ma s s ive san dstone l edge s a t t he base of Red Mountain . 

A number of undrained b&s ins resembling those of 

Rincon Mountain occupy t he summit of Red Mountain. On Red 

]f.oun t a i n t he s e s ag p onds s. r. e C<:t u s ed by di fferential move

ment and settling between t he compe tent and incompetent 

s tra t a i n th e Hed Mounta in anticl ine . ¥ any of t he l a r ger 

sands tone l ayers have moved d i fferenti a lly i n the more pl a stic 

sha l es . This slight local s hi fting a nd rea d j us t ment be-

t ween the va rious rock types i s p tob&b l y re sp onsible for 

the restless topography of t he s urfa ce. 

SUl1IIDar y: 

Red Mountain owes its eleva tion to the underlying 

an t iclina l s tructure. It s summit merge s with the genera l 

Rincon er os ion surfa ce and i ts cr est does not coinci de with 

the st r uc tura l axis. The moun t a i n i s a subse q_uent fe a ture, 

and owes it s conf i gur at ion a nd elevation to renewed erosive 

a t tack on t he Red Mountain hnti cline, n ew i n i ts s ecoRd 

cycle. The consequen t stream s of t he f i r s t cycle have been 

rejuvena t ed, a nd in t he p r esen t cycle a r e modified ln 

pa ttern b y the rock s t ruc t ure , a l t houeh t hey s till reta i n a 

r udi ¢a l urran~ement. 
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Sulnhur Mountain 

Few na tural features in t he Ventura Region are 

more remarkable than the eas t-vie s t ridge of Sulphur Mountain. 

The difference between the mature s urfa ce of graded va lley s 

prese r ve d on .~)ulphur Mountain. and the sharp ridges and 

alluvia ted valleys of the co. s ':& l Hills is apparent even 

from a ~ :·. great a dist<:ince as Point Fugu. The line separa t ing 

t he t wo unlike reg i ons follows a linea r course across the 

s (mthern face of Sul phur Mountain :~ n d in n ost c a s es is a 

lo-:~ cliff. li'aceted spurs a re comr~1o n , and n ost of the ridges 

on t he su..rn.ni t of Sulphur M:oun t ain are as abruptly term ina ted 

as though sliced off by faulti ng . 

Little trace of f aultin g of t he nw.gn i tude ca lled 

for by the escarpmen t can be fo und . Through most of the 

l ength of t Le southern s lope, t he f i co and Modele fo rm.tt t ions 

are in disconfonnable con t c.t ct. In the e a stern end of the 

mountain t he s tra t a are overturned, hut t he r e is no evidence 

of a me. j or fracture. In t he cen tral par t, north of ;1heeler 

Canyon, it is di fficult C(j determine t he conta ct between the 

Miocene and Pliocene formatL·ns, as i t i s entirely g r adational. 

\~ here movement has occurred, it is of minor importance 

and i s c <..msed r;y the differences in com·petency of the t wo for

mu tions in resisting deformation. Most of t he n1~erous 
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ST11all f ractures encountered a long the Sul phur ountain 

sc rp a1~e slippa e pl &nes, except at t ile extreoe ec....stern 

and estern ends, here t here is strong evidence of 

f aulting. 

Figure 11 

Sulphur ... !ountaln 3ce.ru . l'he Coastal lillls stand a t a lover 

elev · tion on the ri,,ht mc. r gin. . A hanging valley is visible 

on the crest near the ri~ht margin. 

'rhe Sulphur ,.fountain Scarp , with its h:.nging 

valleys and r::J.ti ture s1rface standin~ &bove a yout hful one a t 

a lo er eleva tion, is t he r esult of differential erosion. 

This difference in the rate of erosion is determined by the 

ne.ture of the Hodelo &nd Fico shales. '!'he Fico mudstones are 
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more rupidly destroyed. Even though vo. lley sides appeti.r 

to be in equilibrium and lwve graded slopes, landslides are 

not infrequent and r:uch.gullying an :l ravining has occurred. 

Over most of the Coo.stal Hills remnants of the Rincon Sur-

face no longer exist. The result is tha t the contact of 

the two rocks has be l~R etched out to form a continuous scarp 

on the southern face of .Sulphur Mountain. 

The subdued land forms produced on the surnmi t up-

l and of Sulphur lvioun t a in are difficult to explain, especially 

whe~ contrasted with the G.lmost vertical cliffs surrounding 

the mountain. The two may be reconciled, however, for both 

' are consequences of the~osion of this type of rock. In 

spite of its fissility a nd degree of fracturing, it still 

remains one Df t l1e most im ervious roc l.;: s in the region. 

The siliceous shale has a l ow percentage of voids. Water is nJ 

able to penetrate for a great d i stance, and t he surface is 

covered 'l'li t h a thin veneer of residub. l soil grading down to 

bed rock. 

In the t r ansition area between the top soil and 

solid bed rock, the darker, organic partings between the 

shale l~lnae succwab to weat hering first. As a result, joint 

blocks of unweathered siliceous shale weather out and survive 

unscathed until they reach the surface. ?hey seem almost 
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completely i mmune to chemi cL. l 111e a t he rin ··, a nd in the dry, 

temp erate climate of thi s district mechanical wea thering, 

and- in the dry, tempera~e- of this distric-t 

mechanical weathering is virtually non-existent. These 

small, flat-surfaced. angular joint blocks are firmly em

bedded in the thin residual soil~ ~s this soil is wa shed 

away, manJ of these unaltered rock fragments are left behind 

and cover t he surface. 

The s oil produced from the wei t hering of the Mo

delo s r1ales is a thin, black-to-.gray residual veneer. Nhen 

wet, it is pl a stic, but in drying out forms a tough, resis

tant adobe. The shale fragments sca ttered through it act 

as an aggregate. The f a ct that the soil eAtends down into 

bed rock with no perceptible se paratibn gives it an unusually 

firm found ation. Its cohesiveness is a no ther element in the 

erosive resistance; for when dbrupened it behaves like pl a ster. 

A combina tion of these is probably responsible for 

t he erosive re s istance of this structurally incompe tent rock. 

The i mpervious nature of these finely s t r ati f ied siliceous 

shales, coupled with the t.tdhes i ve pro .pert ies o r the residual 

soil derived from t hei r decliy, h~s resulted in the preserva

tion of a l &nd surface which is less s~spetible to the 

ordinary p rocess as of denudation. 
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tigure 12 

Sulphur !.lotntnin Scarp at he I'he 

liocene strata in the fore-

ground u ... 1d overturned . iocene rocks in the distant scaro . 

The rejuvenation of all the r adi lly consequent 

streams n · .. y cause t he de struc tion of the s1trface. These 
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These streams lowered their channels more rap idly across the 

Coasta l Hills, By headward erosion t hey sough t to accomplish 

the s ame fe a t on Sulphur fv'I ounta in, but the resistant nature 

of the Modelo Shale checked their progress. a s a consequence, 

m~ ; st of t he south-flowi l'ilg streams in the Coas tal Hills have 

a cquired subsequent tributaries in t1.eir headwaters, which 

have etched out t he Sulphur Mountain Scarp. It i s the down-

cutting of these subsequent streams om their east-west 

courses paralleling the Miocene-Pliocene conta ct zone which 

is r e sponsible for the producti on of t his esca r pmen t. 

-\k 
The erosive res i stance of shales underlying Sul-

phur Mountain is responsible~~~ the 800 to 1000 foot drop in 

the longi t udina l profile of a ll south-flowing streams where 

they cross the sca rp and enter the Coa stal Hills. This 

differential be t ween the profile of the alluvia t ed floors of 

the streams in the Coa stal Hills and t he older hhng i ng 

valleys of Sulphur Mountaia is so great t ha t t he latter a re 

now invariab ly being re juvent a t ed . a ll the older valley 

floors are trenched by deep gorges. These have not as yet 

at t a ined a unif i ed gradient vli th t heir Coastal Hills segment, 

and affect a junction by cas cades and dry f a lls. ~his 

rej uvena tion ha s had lit t le effect oa t he interstre~m areas 

and the principal divides. Streams have concentra ted on 
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downc utt ing in this a r ea , and wi dening of their channels 

rema ins a secc:nda ry process until eq_uili bri um is achieved 

with their course. 

The summit upl and, while less i mpressive than the 

southern scarp, is geologically a s s i gnific <::. n t. It 

present.€d a subdued landscape of gently rolling hills, 
(155) 

broad va lleys, and gr&ded slopes. In Maxson and Anderson's 

(155 ) .Maxson, Jonn H. and Anderson, George H., "Termi
nology of Surface forms of the Erosion Cvcle." 
Journal of Geolog~, Vol. XLIII, No. 1, pp. 88-96 
1935. 

terminology it would be classed us a matur eland. Traces of 

this lands cape still survive over the entire s wmait, but 

perhaps ~ith the best perfection in the ea s tern half of the 

range. .At no point is t lle summit one mile wide, and i ts 

nar r owest pa rt is only 0.3 mile. One of the mos t noticea ble 

char acteristics is tha t t he pre s ent water div i de i s the 

northern edge of the upland on t he side overlooking the 

Upper o ,:ai Valley. -'"nother phenomenon of some i mportance is 

the genera l slope from the northern rim of the upl and to the 

brink of the southe r n scarp. Because of this prevailing 

southern slope, all the ma ture valleys cut in t he Rincon 

Cycle cross t he J ulphur Mounta in Upland from one si de to the 

other, excep t for the l ust few humdred feet o f their upper-
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most courses. The upper courses of some have been destroyed 

by the retrea t of the no r t hern side of Sulphur Mountain a s a 

result of the l a ter development of the U ·1per 0 j ai Valley, 

and in all cases their lower sections have been annihilated 

by the rejuvenated stredffi sys tem of the Coa stal Hills. 

Only one impo r tant section of the medial ridge 

which formed the wuter divide in the Rincon Cycle survives. 

This is a prominent narrow ridge in the western half of 

the upland. It culminates in the high peak i.r:1~-1ediately north 

of ~liso Canyon a t an altitude of 27~0 feet. Its domed 

surn..11i t falling away rapidly on all sides resembles Rincon 

Mounta in mor e than any purt of t lle Sulphur I\!ountain crest. 

The old :;edia l ridge runs from this peak in a nar r ow spur, 

decreasing in elevation westward until it ends nortllof 

Sulphur Canyon at an altitude of 2602 feet. To east and west 

of this central segment, the central divide has been destroyed 

and many of the stream valleys inheri~d from the previous 

cycle cros s the Ell tire upland until they a re beheaded on its 

northern rim. 

From the area north of Hammond Canyon to the eas tern 

end of the mountain the eleva tion of the sunm1it remains about 

the same through its length. Its average height is 2o00 

feet and, although interrupted by st r eam valleys cut across 
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it, has a level profile. This is not true of the western 

end, f or the altitude of t he central divide de creases 1500 

feet in the distance of three miles se parating the peak at 

the head of Sulphur Canyon from the high level terraces of 

Fr e sno Canyon. 

These terraces are remnants of the old valley 

floor of a branch of t he Ventura River. The decrease in 

elevat ion of the Sulphur Mountain slllllrlit is gradual betwee.a 

these terraces and the central part of the ridge, and they 

may be c onsidered part of the Rincon Surface. 

\-\()vY\i-v.'IV\.. 

The cha racteristics of Sulphur are summarized below: · 

1} The structure i s a south dipping homocline, 

underlain by siliceous Uodelo sha les, which have 

be -.: n deformed by close foldi ng , minor faulting, and 

overturning. 

2} Because of the erosiona l re si stance of these 

impervious sha les, Sulphur Mountain is separated 

from the Coastal Hills by a 500 to 800 foot scarp, 

the result of differenti a l erosion ·ra ther than 

diastrophism. 

3) As a further consequence of the erosional 

resistance, the Hincon Surface is preserved on 
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the summit of Sulphur Hounta in. 

4) The cycle of erosion responsible for the 

formation of this surface had progressed to late 

ma turity or early old a ge, and is contemporaneous 

with the formation of the high-level terraces a t 

Fresno Canyon. 

5) The Rincon Surface on Sulphur Mountain is 

being de s troyed by the headwGrd erosion of reju

venated streams on t he southern margin. 

THE COi~3TAL HILLS 

The Coastal Hills ~re a wide belt of foothills , 

underlain by tilted Pliocene and Pleistocene sediments. 

They exten ~ a cros s the central part of the area from the 

e8stern margin of the Santa Paula quadrangle and end a t 

the sea south of iUncon r:ountain. The northern limit is 

t he southern es carpment of Sulphur l'ounta in, and the southern 

border i s the broad synclinal depression of t he Santa 

Clara Valley. These dimensions enclose an area with a 

length of 25 miles and a maximum breadth of 7.5 miles. 

The province i s subdivided into three lesser units 

by t he va lleys of the Verttura River and Santa Paula Creek 
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which cross it normal to the ma jor axis. West of the 

Ventura River a re the San Miguelito Hills, named for the 

Spanish l and grant which i ncluded most of this area. The 

sector betwe en the Ventura River ~nd t he Santa Paula Creek 

is the Buena Ventura 1i . .re c ~ , a fter the Ex-Mission San Buena 

Ventura Grant. The remain ing segment, ea s t of Santa 

Paula Creek is the Ti mber Canyon Area . The broad a lluvial 

fan which occupies Timber Canyon is one of the ill \) St dist inctive 

fea tures of thi s subdivision. 

The entire p rovince is a homogeneotl.s unit in 

spite of its tripartite division. This uniformity exists 

because the di s trict is unde rlain by the clay shales and 

s andstones of t he Pico forma tion , wi th only a thint band of 

closely related San Pedro deposits along t he southern margin. 

These readily eroded sediments form a l andscape of narrow 

ridges, separa ted by steepsided, but compa ratively flat

floored, a lluvia ted valleys with entl~ gradient s . 

Most of the streams in this area have lowered 

their courses to ba se level, and h ctVe started only recently 

t he p rocess of l a teral pl anation in their lower courses 

They have develo ped valleys deep enough for their slopes 

to intersect in narrow r i dge crests, on which no a ctual 

part of t he Rincon Surface s urvives. As a result of the 
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attainmen t of grade by all t he maj or consequent streillll.s in 

t hi s a reu , and the destruction of the initia l surface of 

the present erosion cycle, the entire province in en tering 

eurly mut urity. 

The principal r ea son for t he more rapid a dvance

ment in the present ero s ion cycle tha~ in the case of the 

area to t he north is t he lack of erosiona l re s istance of t he 

Pico clay s, shales, and ~udstones. Thi s l a ck of resistance 

depends U')On two of the pr operties po s sessed by these r o cks. 

The f i rst i s t heir lack of induration, and the second, their 

low porosity . This l ~ st characteri s tic r~sults in the 

sparse covering o ~ vegeta tion on these hills. No other 

province wi t hin the Ven t;.1ra regioh is more barren t han t he 

desolate slopes of the Coc stal Hills. Duritig the rainy 

sea son they a re green for a few weeks , .or months; t hen the 

scanty crop of annua l grass wi thers, and during the bu. l ance 

of the ye 0. r t l1 ey are cloaked with scattered, dus t y s <:.ge, 

dry mus tard stalks, &nd dormant pe r ennial pl ants. Few tree.s 

occur on the hill side s in this a rea . Strewrt~ valleys, 

where t he drainage is better, t h e soil more porous, and a 

higher water t ab le is pr esent, support a moderate stand of 

live oa ks and s yc <->..mores. El sewhere, few pl ants larger t han 

bushes g ow, and practica lly none of t hese on southern 

slopes. 
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Figure 13 

heeler Canyon, a typic · 1 mature valley in the Coastal 

Rills. The alluviated valley floor is occupied by u1ricot 

orchards. No trace of the Rincon surface survives on the 

accordant ridge crests. 

This lack of protection, causes erosion at rapid 

rate in parts of th i s urea, assisted by the non-indurated 

nature of the ~leo clay shales. rlbdland topography is of 

ninor importance in the Co~ ; tal Hills . On ost of the hills, 

exposed surfaces are rounded and smoothed to foro a p~rticu

larly : ubdued landscape. Two of tne principal erosional 

processes in the mudstone a rea of the Coastal Bills ure 

sl~ping and solifluxion. he steeply inclined shale 

strata, parti cularly where massive and poorly indurated 
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s andstone l aye r s .:... re i n terc ~. la t ed i n t he became l ubri

ca ted b y ground wuter seep i ng a long t he bedding pl unes. 

iihen support in removed, t hrough side -cutting by streams 

or waves, a l ar ge a rea of the s e steep-dipping sediments 

mo.y slide outwurds. When this t ype of gliding occurs, 

a semicircula r area , bounded by gravity faults, o oves for

ward in a jumbled, hummocky mass; and produces reverse 

dips and numerous minor s tructures within its lin its. J~ 

nwnber of the se l urge slides occur in the Ventura venue 

Oil Field and neLr the heads of Se on and Harmon Canyons. 

Two other notable l andslips are on the sea coa st we s t of 

the Ventura River, where wave attack ha s undercut the sea

ward dipping Pico shales and a llowed them to glide coa st

ward. 

There are numerou s a r ea s throughou t t l1e Coastal 

Hills in which an excessi ve amount of re :t 1 ~ en a tlon ha s 

occ ured. This i s shown by ripped topogr aphy , gullyine , 

and by na rrow r ;.; vines entrenched t elow t he ~11o re uniformly 

gr aded surface. In some a reas ercsion a tta cks from below, 

and unde rmi nes t he ground a bove. Depressions re sembling 

t he cirque-like amphi t hea tres cut in the flat~ ying 

sed ime~ tary rocks of the Grand Canyon, and funnel-shaped 

va lleys with cliffed walls a re produced. Ver tica l slopes 

c ut in the partially consolida ted Pico shales and sand-



-201-

stone s fre c;uently hold u p c.ui te ;1ell U!lder t he a tt c.. c '{ of 

tl1e we .J. t c: r ~~ nd fo !.':m a ch .;. racteri s tic ~_;2.r t of t he lar, d sc ~.:. pe. 

The smoot h l y flo r; i:ng slones o ~ t he Coa :: t a l ~: ills are :.~ S i l & lly 

interrup ted ~ t s o~e po int with in t he field of view by one 

of t hese a n ormal, rej u venu ted a rea s. 

3urnmary: 

Over n ost of the Coustal Hills the lund surface 

is a pprouching l a te youth or e~rly mu t ur i t y in the current 

cycle. '!'his province ha s been dis ::;ected more ra ;:l idly than 

its nei ghbors on e,ccount of l u ck of resi s tance in the bed

rock found c~ tL)n . ')u e to the i: l~) e rvi ou~mess of the clay 

s ha les in the ' ico for::-:1u tim, <~nd t he general l c•Ck of 

coherence, t here are loc c; l a reas w:;e r e s l unp in :3, s o il creep, 

and ucce:ntudted gullyi ng 1:md cliff f or:.1ut ion ha ve been 

aided by r ecent rejuvena tion. 

This t ri tingula r seg L> e n t o :f the Coas t a l Hills 

extends frau the \fenturu \i 'Jer v .::. ll e ,y ·.1 e s t.. . rd t o t he s e a 

u t Los j auce s ~ reek. rhe s norel ine i ~-, t he southern bo undary 

and the northern l imit is t he s out.,lle rn s lope o :· :·:ed :·.:o L>.ntain. 

The urea i s a ri ~h t ~n 3le tri~n~le with t he seuwurd side 
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f orming t he :hypotenuse. 'I'he nort :1ern boundary is distinct 

and t he Red l1oun tain Thrus t, br ings Miocene and OliGocene 

rocks in conta ct with Pliocene. ?he contact is indica ted by 

t he ubrupt chanc;e in the vegeta tion on oppos ite sides; live 

oaks :.md r el a ted plants on t he north; a.nd s age, wild mu s tard, 

etc. to t he south. 

Hi dge crests in this a rea ~ . re ac cordant. .11 

trend in nea rly the s &me direction and are underlain by 

homogeneous rocks. The average eleV<itlon of most of their 

summits is between 1000 and 1 ~)00 fe et. The slopes are 

fro!Il nbrupt f r on r i dge crest to valley floor. Host of, the 

streams CI'Osf int; ~his area flow GOO to 1000 feet belpw , the 

summit old l and ln narrow steep - walled valle :; s. The ' wa)-11,8 

of these cany .'ns in the coastal part of the area are s1A,eep,e r 

t han the ane le of repose for t he clay shales here e~p0$8'4. 

AS a re sult, soil creep and slumping is e$pecia lly pronounced 

in t he a rea be t ween Pitas Point and the Ventura River. The 

main wa tershed extends parallel to the coast in a narrow 

cuesta between t he shoreline and Canada del Diablo. Because 

of the vigorous wave a ttack and the steep se~ward dip 

of t he Pliocene strata, t he seaward slope of this coastal 

cliff that slopes back from the ba se a t un angle of 45 to 

55 degrees, i s practica lly u di p slope. 
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As a consequence of t he steep declivity, the 

rapid a ttack of t he s ea , and the r ea dily eroded na t ure of 

t he rocks, the str eams flowi ng directly into t he sea hbve 

steep gr a dients and compa r a tively short leng ths. These 

streams are continuously be ing shortened t hrough wave 

e r osion. Nowhere else a re nearly vertical-walled gorges 

developed to t he e x ten t t ha t t he y ~re : n t he area be t ween 

t he amphi t heater and t he Ventura Val ley . The deepest is 

west of t he broad terra ces on t he western s i de of t he r i ver. 

Its nearly ver tica l walls drop 500 feet into a gorge which 

reveals nearly a complete sequence of u pper Pliocene s and

s tone s and s hales in disconf ormable con t a ct with t he . ~an 

Pedro fo rmc-: tion. 

The largest a nd most i mpress i ve of t hese recently 

re j uvenated valleys i s t he funnel-shaped amphithea ter mid.

way between Pitas Point and t he Ven tura River , Al though it 

brea che s t he f aulted axi s of t he Ventura Avenue An t i cline, 

t he maior portion is cut in t he southern limb . The ori g i n 

of thi s steep- wal led gorge in ~n area of i n competen t rock s 

is d i fficult to e xpl a in. The solution may b e t he s t rong 

seaward di p of the stru t a , but it is proha l y a result of 

t he oc curr ence here, in the upper part of t he Pliocene 

section, of a series of compti r a tively resistan t Sti.ndstone 

stra t a . These have been brough t f a rt her up i n t he s~ction 
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than in the areas to the east or est of here by do~ing 

along the anticlinal axis. .lhen these s· ndstones e r e 

penetrated by strean erosion, the softer cldy shales under

lying them were ithdrawn by accelerated erosion from beLow . 

Figure 14 

The Amphitheater . The faulted axis of the '!enturu .~~venue 

anticline is visible near the left urgin. 

In short, the traingular San igueli to ... ~rea of 
u 

the cou s tal rlills is c ossed by the axis of the Ventura 

~venue JU1ticline developed in steeply tilted, Pliocene and 

Pleistocene strata. Because of ne rness to the coas t, the 
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conseQuent increase in t he effectivenes s of stream erosion 

and wave a tta ck ha s produce d the maxi mum amount of slumping 

and canyon cutting of any area in the Coas tal Hills. Thi s 

process rea ches its culmination i n the amph itheater, an 

unroofed section of the anticlinal axis where t he s ofter 

core of the mud-pit member of the Pi co forma tion htiS been 

ba red by the removal of the mor e i ndurapted sandstone cover. 

Ex-Mis s ion San Buena Ventura Area : 

This .rectangula r a rea , the largest unit in the 

Coa s tal Hills province, has a length of fourteen miles and 

a bread th of s even miles. The eastern limi t is the va lley 

of Santa Paul a Creek, and t he we s tern, the Ventura Rive~. 

·rhe southern e~carp .nen t of Sulphur r":oun t a in bounds it to t he 

north, and t he sout r1 e rn mar gin i s t he synclinal de pression 

of the Santa Cla ra Valley. 

This subdivision. is quite homogeneous when viewed 

either close a t hand or from a dis tance. This uniformity 

is expressed in _s tream valleys of a l most e r.ua l length, 

ridges 'of a ccordan t heigh t, and hill slopes of t hesame 

declivit y . This is an area of t awny , narrow crested hills, 

which would form a broad and undula ting pl a in sloping 

away from the face of Sulphur Mounta in, if a ll the valleys 

wh i ch diss~t its surfa ce were to be filled. 
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Figure 15 

Surface of a large slide in Ventura AVenue oil field. The 

scarp p rallels the skyline, und the huuno cky surface of 

the slide covers t he fore 1round. 

\~~~\U.~ ~ 0 

s~aller slide est of the lurger, is particulurly 

interesting for its rapid noven ent &nd destructive effect. 

It is situated belo · the ~ssociu ted Oil Company's g~soline 

plant, and a lo ridge sepurates it from tne larger slide to 

t he east. Fixed points on its s , rface h4Ve shifted oO feet 

bet een 1929 and 1936 , with the movement averaging 6 feet 
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per year. The ca sing in one ell, Lloyd 22, was sheared 

completely thr ough , and the fitti t gs , vulve, etc, were 

carried 25 feet frolil t he '>oint f failure. There ere 5 

strings of pipe in t he hole ut t he ti .e, with the 8 5/8" 

casing the minimum size. The conductor and stove-pipe c~sing 

broke at t he cont<:1ct bet een the "lide bottom and the stution

ary surface of t he ground. fhe three i ~ner strings, includ

i ng t he tubing , broke 4 feet below the s urface with tt s uarp 

fractur e. ...~ nu.rro ro d, for!Zlerly on the n Jrth side of t ... e 

locat!on, is nou on t he south s i de. 

Figure 16 

Lloyd 22 slide. The landslide surface in the foreground 
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was formerly part of t he sround surface beneut h t he tank. 

A new derr ick was recently er ected and Lloyd 22 as 

again p l aced on production. The foot of t he sl ide is en

croa chL.g on the nor th side of t he '9 1 t excavated for the 

well, and in a short tine the well 1ill be endangered. 

Figure 1'7 

'l':be :a. arrow ro~9d beyond tbe de r rj ck for 1.1 o y d 22 for~ ,erl; we s 

to t he left of the loca tion, a nd ha s been sbifted to its 

p~esent posi tion ~y tbe sljde. 
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I n structure the Buena Ventura area is simple when 

contrasted with the hi ghly de f ormed r ocks of the Sulphur 

Mountain Upland. The a rea is di visible i nto t wo parts, 

The eas tern half, between Wheeler Canyon and Santa Paula 

Creek, is underla in by a consistently south dipp i ng homo-

cline. Under an a real extent of thri t y s c1ua re miles all the 
"-" 

strata encount ered di p to t he south between extremes of 90 

to 30 degrees. In gene ral, the dip decrea ses southwa rd 

to~ards the Santa Cl ara Valley. ~long the Sul phur Mountain 

or northern margin of t he Cou ~. tal Hills t he at titude of t he 

rocks is nea rly vertic~l, and nea r t he ea stern edge of the 

mounta in,. the stra t a are overturned. 

West of ITheeler Cartyon t he Buena Ventura a rea is 

underlain by t wo s imple structures, the Ventura Avenue 

Anticline; and i ts a ccompanying homolog , the Canada Larga 

Syncline. Both ·t he se folds plunge east, a nd die out under 

the unifo rmly i nclined stra t a of t he ee. stern holf. The se 

structur es are usually open and symmetrical. The Ventura 

i>.Venue l"..Il ticline, he. s a leng th of over 2 ~) mi les, and a 

maxi mum width of ;) miles. The axis of the fold trends 

nearly eas t-west, with only a sligh t southw~rd deflection 

where it crosses the Ventura River. 

Al though differential erosion is of slight i m-

portance in t he rocks exposed in t he Coastal Hills, they do 
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control to s ome degree s t he topogra phic development of the 

a rea in whi ch they outcrop . At f irst gl an ce the dissected 

surface appea rs to be u t)l.::..in with a gently slope to the 

south~ This apparent unifo rmity is interrupted by t wo 

i mJortan t fea tures. 1) t he erosiona l control exerci sed by 

t he folded rocks of t he western ;>urt of t he Duena Ventura 

..:-1-re o. , and 2) t he occurrence .· f severa l ledges of ex cep

tiona lly re s i s t ant congl omera te in t he l ower i)ico . 

'I'he topograp hic control of t he underlylng structure 

is well s hown in the western part of t he a rea .· The plunge of 

t he Ventura .tiVenue Anticline i s rn.urked by a corre s ponding 

swi ng of the whole s outhern front of the Coa sta l Hills a t 

Ali s o Canyon. ~n a rcuate lobe e xtends beyond the ma in trend 

of t he h i l l s out into t i1e J anta Clara Valley on the anti

cl inal axi s. The eas twa rd de f lection of all t he canyons 

occupied by south flowing streams where they cros s t he 

a nticline is cl e ·.~ rly appare nt. mhese streams are sub

sequent, and parallel t he ou t ward bend of t ~ , e s tra ta conver

ging across the antinlinal nose. This reflecti on of the 

rock structure in the stream pa ttern is be s t shown by the 

courses of Pe pper-tree, Ha rmon, ; .alee, and Se x ton Canyons. 

The surface eviden ce for the p r '' sence of t he Cans.da Larga 

Syncline is no l ess tlpparent in the Buena Ventura Area than 

for t he Ventura Avenue ~nticline. The s yn cl ina l axis i s out-
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lined by the southern half of t he Can~da Largu whi ch has 

an almost eas t-west trend in its lo ·;er course . ~3ome tra ce 

of the ax i a l lowland i s s hown by the ea s t-west direction 

of the tr i 'Qutaries to the m~in sou th-flowing conseq_uent 

streams in t he area south of Leon Canyon and between LUiso 

Canyon and the Canada La rga. 

The curious fact about the Canada Larga Syncline 

is th~ t through most of its length eas t of Canada Larga, 

its axis is marked 'c y a distinct ri dge. Not only does this 

eastwurd trending ridge stand above the country to north and 

s outh, but its northern ex tension, only a slight distance 

from the synclinal axis, rises 1900 feet, the greatest 

ele·vation in the Coastal Hills. This highest ridge i n Section 

8, T3N., R22W. stands well above its neighbors, and owes 

its more complete preservation to t he fact that it is under 

l ain by one of the most resistant rock types of the entire 

Pliocene section. This is the lower Pico conglomerate, 

part of the facies cro ) pi ng out in the area between Leon 

Canyon and Sulphur Mountain . 

These conglomera tes have sufficient l ithologi c 

uniq_ueness to constitute r~appable units. dhen they a re 

plotted on a map, their lenticular na ture in obvious. 

They grade both l aterally and vertica lly i nto sandstones, 
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und a re )robably not articularly ccbn tinuouu with de th. 

he co para tively hi 7h degree of sortin~ , the well-rounded 

ch~racter of t ne cobbles d gravel, t e cross-bedt in · in 

t he s andy nhases, t he unifom texture of t he sandy matrix, 

and t he len t i cul~rity o f t he s trti t a i nd c te that t hese con

glomer· tes are p robably deltuic. 

/Figure 18 

Loner Pliocene co ,lonerate reef est of ~eele : canyone 

The four . rinci, al conglomera te horizons of the 

lower Pico are i ndurated enough to forn distinct ridges 

trending across the - country, until the conglomerate strata 
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e i t her l en s out o r are termi na ted by f a ulting , as north of 

t he cana da Larga in the v i cin i ty o f Canada de ~liso. In n o 

.olace do t he se coni ~ l orr1e ra te l ayer s form a more d i st inctive 

part of the l !Hld s c npe t lwn [~ t t he hea d of :h e e ler Ca nyon. 

;,_ short di s t an ce s ou t h o f .Sul phur ~r: ounta in , one ver t i c o. l 

r eef of c ong l omer a te ma k es i::i n ::• r row, a l mos t cl i ff- sided 

ri dg~ which 3 tands l ike a wa l l extending for tw o mi l es 

a cros s t h e coun try . It has been br ea c hed in t hree p l a ces 

by south flo wing streams which ho.ve cut por t uls through t h e 

ba rricade of c onglomera te. 
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TilE VALLEY or THE SI~NTA CL"",.HA RI VER 

In some re s pects this pc:. rt of the Ventura Region 

is t he mo st inter esting studied, yet t he mos t obsc ure. It 

is a perpl exing province, f or the n ost significun t fe a tures 

l i e buried sever~l thousand feet below the s urface of the 

flood pl a in. In. this section of compar tt tively recent sub

sidence deposition predomina tes over degr a da tion. 

The va lley i s a structura l trough occup ied, but 

not excava ted, by t he Rio Santa Cl a r a del Sur, t he la r gest 

stream in the Ventura Region. It fl ows 70 miles in an east

west cour s e before emp t ying into t he Pacific ocean west of 

Mont a lvo. It is a typica l example of the l a rger wa ter co urses 

in t he semi-arid sections of Southern California. Most of 

the ; yea r its bed i s dry, e xcept for sca ttere rt pools, and 

occa siona l narrow, branching and re-b ran ching channels. In 

1928 its desola te appearance was fu rther increased by the 

destructive fo rce of the water libe rated t hrough the failure 

of t he San Francisqui to Dam . .1-f t er the flood crest sub -

sided t he exposed channel of t he San t a Clara River reappea red 

us a broad white strip half a mile or more wide and devoid of 

vege t a tion. T·he region wa s wilderness of ba rren rocks, 

jagged s t UL1]S, '-lnd sha ttered wreckage of bridges, buildings 

and houses. 
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Eight yea rs after the disaster few traces of the 

damage remained. The majority of the bridges undermined by 

t he floor have been restored, and new veget~tion has re

pla ced the old. The floor of the river i s marked by a dense 

thicket of willows, w ~~ ter mapes, and cottenwo ods. All are of 

the same age. For some years they will grow a t t he same rate 

and in this respect re s emble the tree s planted in the 

devastated a reb of France. 

The significant feature of the Santa :l bra Biver is 

not the braided nature of i t s channel, nor the recent flood, 

but its anomalous position en the s out hern s i de of the valley. 

Instead of occupying the center of the de j).I.'ession, it is 

crowded against the southern and ea s tern ma r gin. The stream 

hugs the base of one of the steepest slopes in the region, 

the northern escarpment of South Mountain. 

This unique behavior may be expla ined by a com

parison with the Owens River as it flows pa rallel to the 

base of the Sierra Nevada, north of the Al abama Hills. The 

Owens River has been pushed from its position in the center 

of the valley by t he super i or force of the streams issuing 

from canyons in the J ierra, and has been crowded against 

the eQually precipitous , but more arid Inyo Range. 
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Fi ~ure 19 

The Santa Clara River 

The eccentric pos ition of the .~anta Clara • iver 
-

is partly due to the fact t ha t the s treams flo i ng fro the 

Coastal Hills have a grc ter depositional strength than the 

shorter ones on t he steep fa ce of South !'tountain. The dominant 

cause for the river's shift is related to the recent geo

logical history of the v~lley . The valley is a structural 

rather t han an e~osional fea ture and in its si. plest terms 

is a synclinal trough, faulted on its southern m~rgin with the 

northern side of t he fault downthrown one. The trace of the 
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fault, in the portion of the valley considered in thi s 

investiga tion, is closely follofed by t he river. The northern 

ma rgin of t he va lley i s · nor mal syncline, somewha t over-

turned ea st of s· nta Paula Creek. Throughou t it s length t he 

Pl i ocene and Pleistocene strata disap )e r beneuth t he sur-

face of t he va lley floor with sou t,h dip and do not re& p ;)ear 

ithin the conf i nes of the va lley. Instea d, they a re nex t 
( 

se en, con s ider ably a ttenuated in t hickness, f a r above the 

va lley on t he sumtlit of the 0 k Hi dge and ..Jouth Mountai n, 

a t hose b~se t he Sespe ! orma tion i s exposed. 

Figure 20 

Santa P ula U dge and the Ti mber Canyon f un f r .Jm t he .,Jc4nta 

Cl · ra Valley 
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There i s good evidence in the a brup tness of the 

northern face of South Mountain, in the linear pa ttern of 

its base and the stratigraphic displacement involved, for the 

pr e sence of t he Oak Ri dge Fault a s a lrea dy described by Kew. 

The si gnificant rela tionship between the f ault and the 

position of t he river is t he fact t ha t the axis of the 

s yncline und the downdropped si de of t he f ault coincide with 

the southern r a ther than the central por~ion of the va lley. 

That thi s has been an urea of subs i dence since the eurly 

Pleistocene is indicated by the gr ea ter thickness of t he 

San Pedro forma tion here than in the Coastal Hills. There i s 

rea son to belie ve that this sinking ha s been operating in 

the Recent and ha s determined the loca tion of the Santa Clara 

Hiver. 

The subsidence of the floor of the Santa Clara 

Valley is shown by the drilling of deep oil wells and by 

geophysica l work ca rr i ed on i n recent years. This evidence 

indicutes t ha t the Plei s tocene deposits, both mur i ne and non

ma rine, a re sever al times thicker beneuth the va lley than 

whe r e they a re exposed in t he Coas tal Hills. 

Si mple subsidence i s not t he entire story , f or the 

surface of t he San ta Cla ra Valley to t he we s t and south is 

interr up ted by a numb er of isola ted, small eleva tions. As a 
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rule, these are low dome-like hills, similar to the 

Dominguez and ~osecrans Hills in the Los 1illgeles Ba sin. On 

account o !' thi s f ancied .re s embl a nce , t he m,, j ori t y of them 

have been tested for oil, but s o f a r has proved to be non

pr oduct ive. They are t he result of r ecent foldin ': , and a 

few exarrrples, a s t he Camc.. rillo Hills and t he t wo slighter 

ones in the vicinity of Monta lvo seem to possess an anti

lin¢al s tructure. Revealed by drilling and geophysica l sur

veys, there a re other subsurface indic~tions tha t defo rma tion 

is now in progress below the surface of the valley. 

The floor of t he santa Clara Va lley shows mo r e 

varia tion than a fir s t view disc l oses. The a rea south of 

Monta l vo joins the Oxnard Plain and is almost enti r ely level. 

It is a delta plain, built up by f lood pl a in depos itioa J f 

t he 5anta Cl a r a River and re s ts upon a subsiding foundation. 

The a ccumula tion of sediment ha s kept pa ce with the sinking, 

and has succeeded in progr ading the sho re line. 

The pl a in to t he north of t he Santa Cl ara Hiver 

has a di f f e r ent appear ance on a ce 'lint of its uniform sou thw c.;. rd 

inclinat ion. From Ventura eastward to Santa Paul a this pa rt 

of the mu in val ley is a pi edmont a lluvia l pl a i n built out 

by detr i t us curried down by the intermittent streams flowing 

from the Coastal Hills. The line of d.emu.rc a tion be t ween the 
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t wo :pl a ins, the Oxnard to t he s outh anc t lle J?i edmon t alluvial 

pl a i n to t he north, is in t he v "i cinity of Monta lvo. The 

lower l imi t of t he alluvial pl a in parallels the 100 fo ot con

tour be tween Montalvo and Ventura. The break in grade be

t tle en t he t wo plains is evident from t he hills behind Ven tura. 

From here the long bajada built out from t he Co i:i s tal Hills 

may be s a en sloping towards t he Santa Clara River until it 

merges with t he surface of the Oxnard floor pl a in. From this 

vant a ge po i n t it is evi dent tha t the a lluvia l pl a in i s the 

younger and ia en croa ching upon the s urf a ce of the lower and 

older pl a i n as it builds outwards. 

The extent to which modern stream channels have 

entrenched themselves in de ep, narrow a rroyos cut through 

t he surface of the pl a in is notew _) r t hy . a number of these 

arroyos are 40 to 50 fe e t deep and ma intain nearly ve r tical 

wall s . Not only are the maj ority of the lesser s treams in 

t he Sunta Clara Valley rejuvena ted, b~t t he main Santa 

Clara Ri ver in its lowe r po rtion, particularly in the vici

nity of the Montalvo Bridge, is flowing be t ween vertical 

banks 30 to 50 feet i n height. Whether this is the result 

of loca l uplift, or eusta tic lowering of s ea level, a cli

ma t i c change, or overgra zing is di fficult to dete rmine. 
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SUillm.ary: 

The Santa Clara Valley is a synclina l trough, bounded 

on its western m~ rgin by the fault responsible for the 

elevation. of South Mountain. The fact tha t the maximum 

depression of its floor has been along it s southern margin is 

responsible f or the eccentric position of the Santa Clara 

River. The valley widens west of South Mounta in to merge 

wi th the surface of the Oxnard Plain, built of marine and 

flood plain deposits a ccumula ted on a sinking founda tion. 

'r his plain has a pi edmo* alluvia l plain, bull t out from the 

Coastal Hills, covering its northern border, and ex tending 

along the northern side of t he Santa Clara Valley. 
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THE RI NCON SURFACE 

The literatur~ dealing with the physiography of 

the Coas t Range s makes fre quent mention of the ma ture surfa ce 

preserved on their suamits. Va rious attempts have been 

made to correla te these ero s ion remnants, but no t wi th a 

notable degree of success. The explana tion is the wi de 

separation of the individual ranges, a s well a s the dif-

ferenti a l movement t hey hove undergone. These erosion 

surfaces were men tioned by Fairbanks, Lawson, Willi s , Br anner, 

Arnold, an '~ others in the eo. rlier pe riod of C&lif ornia 

geology. Lit tle effort wa s ma de to more than point out the 

f a ct that t hey were forwed a fter the principa l Coast Range 

orogeny, and before the elev&tion of t he Coas t Range to 

i t s present height. 

In this urea the t wo most i mportant papers to 

call a ttention to the post-deforma tion surface a re by 
(156) (157) 

Kew and Grant and Gale The mos t importan t section 

(156) Kew, w. s. W., "Geology and Oil Resources of a 
purt of Los Angeles and Ventura Counties, calif." 
U.S. Geol. Survev . Bull 7b3, 1924. 

(157) Grant, U. s. and Gale, H. R., "Catalogue of the 
Mar i ne Plio cene and Plei stocene r:ollusca of 
California," VIemoirs of t he San Diego Society of 
N~tural History, November 3, 1_931. 

dealing with the erosion surfa ce, is the introductory chapter 
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by Gale in which the term Timber Canyon ::.urface is 

introduced: 

" All of these occurrences taken together seem to 
outline in a genera l way an old l Qnd surfa ce thut had been 
sub :ected to cons i derable erosion since the deformation of 
t he r egion and thut wa s l a ter U~)lifted es G en tiall~, undis
turbed and cut into by streams with a lower base level-. 
For this surfa ce t he name Timber Cunyon ~~urfu ce is proposed 
because one of its most clea rly preserved remnants is the 
surface of the Timber Canyon f anglomerate.'·' 

On page 37, preceeding this section, the statement 

is made that, 

" This old surface is marked by hi gh-level ter
races and deposits of older alluvium or fanglomerate that 
were formed a t the b , se of the upthrust L1ounta ins. One of 
the best of these remnants_is a deposit of reddish fanglo
merate occurring on the tops of ridges and bevelling the 
edges of the upturned marine beds west of Timber Canyon on 
the north side of the Santa Clara Valley. This deposit? was 
formed a t the base of Santa Paula Peak, a mountain composed 
of abnormally hard Eocene st rata with a present a l titude 
of almost 5000 feet, that wa s folded and upthrust during 
the mid-Ple is tocene diastrophism. As the f anglomerate 
passes undisturbed a cro ss the tra ce of the f ault, it is 
evident thu t the movement along the fault had ceased before 
the depo s i tion of the fan glomerate." 

The first, and mos t s erious ob .i ection to the term 

Ti mber Canyon Surfa ce is tha t the Ti mber Canyon f an i s not 

a surfa ce o~ erosion, but of de pos i tion. The surfa ce to be 

de~ribed was produced by long c0 ntinued erosion, and if the 

t erl'il suggested by Gale i s utilized, it is described in te rms 

of a de j)Os it on it. 'l'he s e t wo l:l. re not of eq_ui valent c..ge~ 
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nor a re they pr oduced by the same proce s s. 

A minor ob jection is that the surface of the fan 

has been di splaced by recent movement along the San Cayetano 

fault. This is shown on the s pur of s an Ca yetano Peak 

ea st of B8ulder Creek. Here the reddish f anglomerate has 

been displaced between 75 and lOG feet to form a vertical 

scarp deve loped in the bench gravels. This evidence dis

counts the antiquity of the s un Cayet c.tno .Fault, a s is 

i n[)lied by Gale. 

The area adjoining Timber Canyon is not suited 

for the establishment of a physiographic t yp e locality for 

the erosion surface. In the fir s t pla ce, severe deformation 

has continued into the Recent. The r e have been a t least two, 

and po ssibly three, e pochs of deleveling , with the develop

ment of long , glacier-like tongues of f anglomerate, which 

OCCUpy the valleys developed in a preVi · iUS cycle. ri'he 

erosion surface which truncates the Pl i ocene and Pleistocene·• 

strata ex posed here h&s a much steeper gr a dien t the.n it does 

to the west. I t rises 2500 feet i n a horizontal distance of 

2 . 5 miles; to the wes t of Santa ?aul a Creek, 8 n iles are re

qui r ed to r each the sane el evc;. tion. 

Lastly, the Timb er Canyon area is isola ted from 

the rest~e regL~n ct.nd is corr espondingly di f' ficul t to 
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to correlat e with it, on a ccount of its uni que tectonic 

hi s tory , and t he develo pmen t o f the l arge a l luvia l f an s 

bu i lt out from t he ste ep f a ce of 3u n t a f' a ula Peak. They 

occur nowhere el se on the s ame sc c.~ le. 

It is des i r able to apply a new name to the erosion 

surfa ce of t he southern and coa s tal portions of the Ventura 

Region. Sulphur Moun tuin Surface v1 ould a ns 'l'ler, f or no 

other loc~l i ty in the a rea shows the cha r a c te r is tics of 

this surface as well. However, this suggesti on wa s a bandoned 

in t he interest of e uphony and the term Rincon Surface 

selected. 

The su.mmit of Rincon Mountain preserves a remnant 

of the erosion surface in al most as perfect detail as on 

the crest of ~;ulphur Mountain; and i s in direct contact 

with t he mos t completely de veloped series of coas tal ter

races. All\ opportunity is provi ded to corr ela te the close of 

the late Pleistocene period of erosion with the beginning 

of the terrace cycle. 

It is sugges ted t hat t he name Hincon :31;rfa ce be 

used in pr e ference to t he ori gina l term, Ti mber Canyon 

Surface, fi'r-~o po sed by Gale, since t he a rea i n which the 

Tiraber Canyon Fan i s loc -- ted is remote from thi s a rea . Its 

l ater geologic history is complex un d not fu l l y understood, 
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and fi nally, t he surface of the f an is one of deposition, 

not erosion, ~nd hus a l~ter age than the ero s ion surface 

u pon which it has been deposited. 

The even-crusted ridge of Sul vhur Mountain and 

the accordant s~~its of the Coa stal Hills are best seen 

from South .Mounta in on t.tle southern border o :· this a rea . It 

is a simple matter to point out the broader fe a tures of 

this surface, but another story when an effort is ma de to 

describe it in detail. To overcome the difficulty of a lack 

of quantita tive data the construction of a contour map was 

undertaken to show the relief of the ~incon Surface as it 

would appea r had no erosion occurred since its eleva tion. 

This idea , fir s t used by Geor ge Otis Smith and 
(159) 

Bailey Willis in Central ~ashington, wa s carried on in 

( 159) Smith, G. 0 . "Geology c-... nd Physiography of 
Centra l 'ila shington, '' U. S . Geol. Survey Prof. 
Paper 19, pp . 9-39, 1903 

a more complete form by Nallace ~ ~ • .i.i. t wood and K.F. Mather 
160) 

(160) Atwood, Y! . Vl ., and Mo. t her K. F., '' .Physiogr aphy 
and Qua ternary Geology of the San Juan Mounta ins, 
Colora do," u. s. Geol. s urvey Prof. Paper 166 
1932. 

in the San Juan Mountains of Colorado. The same technique 

w~ s employed in the cour se of thi s study, and the i mportant 



Plate VIII 

Phys iogr a phic map of Ventura Region 
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phy siographic fea t ure s were mapped a s accurately a s though 

an a real s urvey were being made. 

Difficulty .ms encountered in the at tempt to re

store the Rincon Surfa ce. The amoun t of deforma tion re

spon s ible for i t s elevution to the present height va ries 

from point to point, a nd in a number ,f p l aces t he Rinc on 

Surface ha s been w~rped. La s tly , t he erosionbl r e s i stance 

of t he underlyi ng bedrock var ies widely , and r esults in a 

mo r e co::lplete de s truction of t he Hincon s urface i n some 

plac e s t han in others. Three factors, the inherited ir

regul arities, t he uneQual amount of deformation, and the 

di ffere ntia l r a te of e rosiGn, nake the a ttemp t to restore 

the ori gi n<..l surfa ce difficult. 

Two important cons i dera tiOns determined the control 

used in drawing the contours, 1) what had been t he or i ginal 

appea rance of the ~ incon Surfa ce and 2) how much ha d the 

pr e sent cycle changed t he orig ina l dra inage pa ttern, relief, 

etc.? An effort wu s made to determine if a point through 

which a contour was drawn represented an a ctua l remnant of 

t he origina l s urfa ce, or one lowered b y eros ion to its 

pr 0sent alt i tude. If erosion h0d occurred, the amount of 

reduction the surfa c.e had undergone ~:u s est 5ma ted and a cor

rection a pplied. 
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In t :1e ;, act i on s to follow the cha racteris ti cs of 

the Hincon ~ 3 urfa ce area s wi ll be di s cussed. The first ... nd 

most westerly of the three areas in which t he .Rincon Surface 

appears i s the tri angula r one west of t he Ven tura River. 

West of t he Ventura River: 

Thi s se c tion includes t r1 e s um~i t of .Hncon r...rountain. 

The surv i ving a r ea l e xtent of t he Rincon 3urfa ce i s indica ted 

by the 500 foo t contours supe rimpo sed over the a ctua l sur-

fa ce. · ... ~ point which needs e xplana tion i s t he fact tha t the 

lower limit of t he Rincon Surfa ce appa rently coi ncides wi th 

the 1000 foot cont·our. Thi s is a n a ttempt to compromise 

rea l ity With t he 1 i ;:J. i t a tion s i :n90Se d by a mup • c~he 1000 foot 

cont our is an a r bitra ry choice of eleva tion for the lower 

l i~it of t he surfa ce. In eome i n stances the s urface is 

a bove , 0 t other times below thi s level. Tha t it does coin-

cide reas onably well with a ctua l i ty is shown on the western 

side of IUncon Mount a in, where t he lowe rmost contour ma tches 

t he eleva tion of the highest of the ma rine terr~ ce series. 

The group of clo sed contours between Ca r pinteria 

an d the Santa Ana Vallev enc irlce t he summit s of r esidual . ~ 

mountains which ro s e ubove the level of t he Rincon Lowldnd 

a t t he close of the ·Rincon Cycle. The y owe thei.r higher 

eleva tion to their st r ucture, whi ch is cue s t a -like, and to 
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t lle re s ~ st tJ.n ce o:" t he lo ,~ er ~; e spe and Coldwater so. Hds tones 

underl ying t hem. The charo. cte :.' of the Hincon .3urface is 

mor e difficult to determine in this area t han in any other. 

I t shows i;ere the lea s t complete development, because of the 

grea ter ero s i ona l re s istance of these well- i ndura ted sand-

s tones. 

The de e:p in den ta tions i n t l1e 1000 f oot contour in 

the vicini t y of Casitas Creek, and Wes t and Ea st Casita s 

Passes i:l. t t he hea d of Los Sauce s Creek are impor·t ant. They 

mtirk a belt of weaker rocks in the .;espe or Lower Vac1ueros 

forma tions. .c:.. s erie s of nodular shales wi t h intercalated 

stringers of lenticula r sandstone hbs proved less re sistant 

than the s iliceous Modelo s hal es to the south, or a rkosic 

3espe and Tejon sand s tones to ·the north. 

The particula r sign i fi cance of t he pattern shown 

by the 1000 foot c on t our i s t he indic o. tion it gives of the 

f ormer drainage of L . s Sauces, Casitas , and the ea st 

flowing tributarie s of Coyote Creek. During the Hincon 

Cycle they exi s ted l ong enough to develop a trellis dra inage 

pe. tte rn s.nd arrived a t a lmost complete c.:. djustment ~tlith the 

rock structure. 

With the coa stal uplift re sponsible for the ini

ti t::.tion of the modern cycle the se strea1:ns were rejuvena ted. 
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Their an tecedent cha ·:"c:. c ter is shown by t he pa rallel course 

of the 1000 foot contour ~ s i t turns inland ulong the 

steep gorg e of Los Sauces Creek, &nd less completely a long 

Hadranio c r eek. The posi tion o f t he contour is a pproxi 

ma te, for a ll direct evi dence of the actual pre s ence of 

the Rincon ::> nrfa ce L a s V<J.nished with t he trenc :1~ne; of these 

stream. s. 

The domed na ture of t he s urnn i t of Hi ncon :t~ountain 

is s hov-rn by t he amos t comp l e te closure of the 1000 fo ot 

con t our, s.nd the completely clo ::;ed. 1500 a nd 2000 foot c Dn-

tours. The assymetric <J.I)pe s. rance of the mountain is 

indica ted by their closer spucing on t he e c.:.. stern end of the 

ridge, where t he slop e betwe en t he sumni t of t he moun t<:iin 

a nd Los Sauces Creek i s es:peci<d.ly ub rupt. 

The antece dent na ture of Ma drani o Creek is not so 

obv iou s ns in the c : , :~ e of Los 3auces. but a s tudv of the be-, ' 

h a vior of' the 1000 a nd 1 ~)00 fo o t con t .:ur s shows the 

existunce of a ma tur e valley which f ormerly ~3 epara ted t he 

1866 foot hill from the L. rger rid r;e of Hed !\founta in. The 

structura l control of the Red Eounta in rmticline ov e r the 

course of Madrani o Creek i o-' s h own by the curva ture of its 

path CJ. round the a nti.cline nose. 

The long coustal ridge of Red Mountain is delimi ted 
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by the 1000 foot con tour . ~hen viewed from either the 

seaward side or from the ~ ianta .An a Valley, it forms a 

c r:>ntinuous, sl i ~htly dome d crest, resembling the strike 

ridges of the ~ ~ppal 9. ch ian :: . Rer:,m a n t s o f the ~an con Surface 

ure fa. irly a b unda.nt on t he s ur'lmi t and s o the accordant 

summit s of the se hills i ndi c u. te the f or r:1er e x i-stence of the 

orig ina l s urface, Hlthough tb ey · - t ~nd ut u lo wer a ltitude. 

~ :>ulnhur Mounta in and the Buenaventura Hills 
. -----------

.Nowhere else in the entire region is the Rincon 

s urface mo 1·e completely preserved than in the sector lying 

between the Ventura Hiver and ~:>anta Puulu Cr·eek. If a ll 

the va lley s e x ca va ted by the present cycle were to be 

filled, u gently undulating surface of low relief in the 

la ~: t phase of mu turi ty would a ppe&r. 

Sulphur Mountain 

'rhe mon. e::. dn :)ck-like surru.ti t of' :)ulphur t~oun tain -~ s 

outlined b y the 1 500, 2000, ctncl ~23 00 f oo t con t ours. 1 ~11 of 

t llese a re com~)letely c l oson .~-ld i ndJ .c <' t e an elonga te, east-

we :3 t rid::e. From o. dis t a n.c f:: it <loe s not pr e t>en t a s 

uniform a s kyline as Hed J\f:ou r_ t. ~ . .!_.rr , but th}s l &ck is com-

;;en s a ted for by the remarkable fidelity ;,ri th which even the 

minor fe u t ures o .L t ll e :an con '·~urfa ce h1-.1 ve been preserved. 



Dro d, glude-like v~l ~ e ' s , a g~ntly rollin;, sub1u~d 

topo ~raphy , elopes m~ntled ith re L_ dual ~oil, ctnd a 

l.nds cupe ith the appe~runce of c nsiderable geologioctl 

unti ~ uit) urvives ~00 or ore fe t above t he ad joining 

lo'il&nds . 

l'~i ~ure 21 

of Sill T)hur ~' o tain 

r..:he ! • , .her S<...n tu. \nez surfu.ce on the sur·mi t 



t he clif f a lone; it s :.>ou t he rn f a c e , ho. ve b e en d i scus s ed in 

t ho 1J ll y s i o ~s r '-tp b. i c sec t i on , bu t the r e c..r e u number of f n,.l t ures 

·;Ior t l1y of no te 11h i cb. u:ce s hown b y t 1e contours. The r:w st 

si gn i f i c : .. n t i s prob ,_·,bly the 1000 fo o t c :m tour$ on t he north

ern ~nd wes tern sides of the mount 0i n. Of e sp e cia l i ntsre s t 

i s t he clo s ed con t our u t t he e x treLte we stern end of t he 

r.w un tuin be t we en h' re sno Ca nyon and t he Venturu Hiver. 'rhe 

t wo III l e vel terra ces, the highe s t ia the river series, 

hold thi s small ~ sl and-contour awa y from the ma in mass of 

.Sulphur I!tount<:1in. Tn is occurrence rela tes the terra ce 

s e quence to t he Rincon 3urfa ce. The b roa d va lley s tage of 

t !le '! en t ur u ~ ti ver r e pr ese nted by t he hi ghest, or I I I sta ge, 

is conte.m.poraneou s wi th t he L 1st pha s e in the form. <:i ti on of 

~he Ri ncon :urfuce, a s the s e terra ce gr evels rest upon it. 

This connection b~ tween the t e rra ce s a nd the er ~ s i on sur

f a ce is f urther SU_{.) IJ O¥"ted b y t l;e peat b o~ wh ich occ urs at 

an altit ud ~ of 1 0 ~ 0 f e et on t he ~ e s tern sid e of the 1000 

f oot i s l u.n d , a nd i:3 r ela ted to t 11.B Vent urci .i ver d r a inc.ge 

in t he ~incon Cycle . 

The deep 1 ndentation of the 1000 foot contour in 

Lion Ca nyon i s p .rt of the drainage system of the former 

;.:;an t n Paula :a ver. I n f uct, the e ntire course of the 1500 

fo o t contour 2long the northe rn fl a nk of Sulphur Mounta in 

marks the course o f t he s~nta Pa ula ~iver. This continua tion 

is due to ·the f a ct the. t the Rincon 3urface ha s been buried 
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tvf 
here by the accumulation nf Hecent gr a vels heaped by the 

by t he alluvial fan built out by .' ;isur and the unnamed 

creek to the wes t of it. In short, the upper Ojai Va lley 

i s <-"m integral p;,rt of the Hincon surfa ce and is to be 

The clos e spa cing of t:ne 2000 and 2500 foot 

contours on the southern f a ce of Sul phur ~ountain reflects 

the pr 0sence of t he southern escarpmen t . To g ive a true 

representa tion of t he origina l gr a dient of t he Rincon Sur-

face, the 2000, as well a s the l bOO, foot contours would 

be shifted s outhvTard. The present surface represented in 

the a ccordant crests of the Coa sta l Hill s is a reflection 

of the origina l Rin con Surfa ce, hut a t a lower eleva tion. 

Theref ore, to more closely ap Jroa ch t he ir true position, 

the 2000 and loOO fo ot contours a re moved sou t h to com-

pensa te for the loss in eleva tion. 

rrhe BuenCJ. vent ur c, _ .. vea 

~ .. 1 though the Cous t ul Hills are some 500 to 800 

feet lo1;er t hem t he to lJ of .Sulphur 1-.:ountain, t!.ley he:iVe 

e:m almost e c,uul uni f ormity of elev£.tion G. nd pre serve the 

original gradient of the dincon Jurfa ce. Its gentle 

slope is rev c~led by the fact thut a dis tunce of o .5 miles 

is reouired to drop 500 feet, a slope of less than 100 
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feet to the ~ile~. This is shown over most of the a rea 

by the wi de s~ucing of the 1000 und 1500 foot contours. 

Figure 22 

ACcordunt summits of the Coas tal Hills, Foint Mugu and the 

delta of the Santa Clara River are visible in the distunce. 

The eastern end of the Ventura Avenue anticline is in the 

middle of the fo r eground 

The pa tternof the 1000 foot contour is signi

fic ant. It s shor t ·distance from the outer margin of the hills 

is worth noting , and indicates t he amount of downwarping of 
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the Santa Clar a Valley . I t l s i nteresting to observe the 

control of the underlying structure on the pos ition of t he 

1000 foot contour. The distinct swing in i ts course a t 

Peppertree Canyon is u reflection of the ea stwa rd plunge of 

the Ventura AVenue nticline. The sharp bend in the 1000 

foot contour a t Santa Paula Creek ma y not b~ completely 

justified, a s quite obviously the nanyon is u part of the 

present erosion cycle. Nevertheless, the initiation of the 

southward dra inage of the Sunta Paula River, following its 

capture, is p· rt of the Rincon Cycle ~nd s hould be recorded. 

Figure 23 

Conglomera te ridge on axis of Canada l arga syncline 



-238-

The deep embayment is the 1000 foot contour at 

Canadc:. La r ga is u re sult uf tl1e pre r:; e nce of t l1 e Cc:.nadl::l. 

Larga syncline. That t his portion of the syncline produced 

a bc:.s ined effect on the topogr aph i c surface i s h~ rd to 

r a tionalize wi th t he fact tha t east of Cc:.na da La r ga, at 

t he he ~ d of Leon Canyon, it has made a topogr aphic high. 

Ttis is indicated by the spe arhead-shaped pa ttern of the 

1500 foot contour, a completely closed one. The rea son for 

this eleva ted area on a synclinal axis is the ex tra resis

tance of the rocks outcropp ing here. A S indica ted in the 

Structure section (Pl a te V), the 1 950 foot peak in the center 

of the eleva ted a rea is underla in by one of the conglomerate 

reefs of the lowe r Pico. It i s simi l a r to the line of ridges 

paralleling the southern f a ce of Sulphur Mountain develo ped 

in the conglomeratic f a cie s of the Pico forma tion. 

The Ventura ~nd Ojai Valleys 

Tha t t :,e Ventura River and Ojai Valleys are in

herited fe a tures in the pr e sent l andscape is s hown by the 

beha~ior of the 1000 foot contour. This swing5 up both 

sides of the Ventura Valley , enci·r cles the Ojai Valley, and 

coincides with the act ~al position of the Ri~con Surfa ce. 

It ma rks the lower limit of the surfa ce a s f a r as Ca sita s, 
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and very nea rly its up ~1 e r limi t in the northern part of 

the Ojai Valley. ~ccording to this interpretation, the 

topography of the Santa ~>.na Valley is derived from the 

Rincon Cycle, and the same holds true for the Ojai Valley 

a s far east as Ojai. The Rincon Surface in the e ~ stern

most pa r t of the Ojai Valley has been downwarped below the 

present level of the Vslley floor, and is obs cured by the 

alluvial f a ns built out from Senor and Horn Canyons. 

The 1500 foot contour in the northern p .. rt of the 

0 j a i Valley is probably part of the :dncon Surface, but 

stands some distance above the upper limit. I t delimits 

the ba se of the Santa Ynez Range, and separates it from the 

upper extent of the Rincon Surface. 

The Timber Canyon Area 

Although the type locality for Gale's 'rimber 

Canyon Surface, it i s the poorest a rea for an example of 

the Rincon Surface. That deforma tion ha s continued into 

the Recent and ha•s not allowed the Rincon Surface to 

develop· uninterrupted is indicated by the building out of 

t ongues of f anglomerate which choke t he stream channels 

cut in the Rincon Surface. The surface climbs to an 

a ltitude of 2500 fe~t in a l Lteral distance of 3 miles. 
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The Timber Canyon sector of the Rincon Surface 

never had a full opportunity to develop, and the advance 

reached in the cycle wa s little more than late youth or 

early ma turity, as contrusted to late maturity elsewl! ere. 

Summary 

An analysis of the various subdivisions of the 

Ventura Region show tha t a late-Plei s tocene erosion sur

f a ce of modera te a ltitude hus a widespread occurrence, with 

the exception of the Santa Ynez Mounta ins and the Santa 

Clar a Valley. The name TUn con Surface is suggested to 

supersede .:the name Timber Canyon Surfa ce proposed by Gale. 

The following characteristics of the Hincon Sur face may be 

emphasized: 

1) It was a surface of l~te maturity over most 

of the area in which it develo ped. 

2) It wa s con tem_por<..o. ry of the I I I and IV terrace 

levels i~ the river and murine series, and also 

a contemporary of the capture of Hanta Paula River. 

3) The surface rea ches its best development on 

the summit s of nincon, Had, e:md Sulphur Mountains 

which swing in a clearly defined a rc ~ cross the 

centr~l portion of the Ventura area. 
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4) The surfac~ while destroyed over the Co&s tal 

Hills, still has it s former presence indi'ca ted by 

the accordant heights of their s ummits. 

5 ) It has sha red in the Recent deformation which 

the a rea h&s undergone, and l lU ~3 been uparched 

a long an axis coinciding with Rincon and Sulphur 

Mounta ins, and downwarped in the eastern end of 

the Oj ai Valley. 

6) Locally , t he stage reached in the erosion 

cycle has been influenced by differences i n rock 

resistance or s tructure. 

?) The degree of preserva tion ha s in l a rge mea 

sure been controlled by the underlying bedrock, 

wi th the best preservation in areas underlain by 

the siliceous shales of t he .Modelo. 

8) The age of the Rincon Surfa ce is considered 

as late Pleistocene. I f f ollows the time of 

regional de forma. ti on and proo eded the period of 

vertical uplifto 



VEN 'rURA H IV El \ T J:;RRAC ES 

The t er races on the slope s of the Ventur a River 

Valley prov i de a r ecord of r ecent change s in l evel i n t he 

int erior of the Ventura Di s t r ict, wher e the da tum plane of 

sea l evel i s not ava ilabl e f'or compa r i son. The di s t r i bu-

tion of t errace s ind ic a ted on t he accompany i ng map show 

that t hey a r e most numerous i n the souther n part of the 

Oj a i Valley . El sewhe re they a r e widel y scatte r ed and ha rd-

er to i dentify . On the map there are three d i s tinct l evels, 

preserved with suff i c i ent comple tene ss to be indic a t ed a s 

sepa ra te unit s . In add ition t o the three ma jor t e rra ce s , 

among a host of minor ones , too small to be represented, 
e 

one, the so-call ed " sub-l evel '' , merits ind ividual notice 

and occurs ne ar the central part of the ar ea . 

The longitud inal profiles of the sepa r ate levels, 

below the map, show a d i s tinct warping a s well a s a r eg ion-

al uplift. This war p ing ha s been an upurching a t right angle 

to the course of the Vent ura River, with t he axis a t the 

weste r n end of Sulphur Mounta i n. 

This defor mat i on, akin to t he slow g rowth o~ a 

br oa d anticline , has proc eeded to s uch an ext ent tha t t e r-

race l evel s i n the lowe r pa r t o f the Oj a i Vall ey ar e now 



Plate IX 

Ventura River Terraces 
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opposite sides of the valley appe a ring to be equivalent, 

may not prove to be so and may not even represent a still

stand or pause in the uplift. Ra ther they may be alluvial 

shoulders built out from the stream abandoned side of the 

valley towards that occupied by the stream. 

In the following sections, the terrace levels 

along the Ventura River a re described in individual sectors. 

These subdivisions a re treated in order, start ing with the 

Ojai Valley and ending a t the coast near Ventura. 

Ojai Valley 

The Ventura River as it issues from the Santa 

Ynez Mounta ins and ent ers the weste~n Ojai Valley flows 

through a narrow gorge in s t eeply inclined Eocene sandstones 

exposed in the Matilija overturn. After leaving the moun

tains its valley widens rapidly until it rea ches a maximum 

width of 0.6 mile west of the r a ilroad sid ing of Matilija. 

At this point the riv e r flows in a series of bra ided chan

nels ucross a boulder strewn flood pla in. 

The r~ood plain is bounded on both sides by near

l y vertica l walls revealing a cross section of poorly sorted 

gravels, boulders and cobbles. This deposit, 30-50 feet 
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thick, is a repre senta tive sample of the t ype of mater

ial underl y ing the f loor of the Ojai Vall ey . 'rhe signi

fic ant points about the debri s exposed in the low cliff 

on both s ides of the river are: tha t it is the ma t erial 

deposited on the I, or lowe r t errace l evel, and that this 

I level gr ades into the floor of the pr esent Oja i Valley. 

The Ventura River now f lows be low the level of the majo r 

portion of the Oja i Valley. The valley, wh ich ha s been 

tilted away from the river, sends its drainage down San 

An tonio Creek. 

This lower terrace, synonomous with t he ma in 

valley floor, stands 50 feet above the river bed and slopes 

up to the Santa Ynez Mounta ins. It gr ad es into the f oot 

of the dissected, a lluvial fan e as t of McDonald Canyon. 

The town of Ojai s t and s on the surface of a similar f an 

one canyon farther east. Both the se f ans a re being eroded. 

With their surfaces channeled and gullied t hey no longe r 

are building outwar ds. They a re contemporaries of the II 

l evel. At leas t, they a re older than the I l e vel, s ince 

they were truncated at thei r base bef ore the depos ition of 

the terrace gr avels wh ic h pa rtiall y bury them on the I level. 

The I l evel continues on both sides of the river 

a s far as La Crosse. No comp arison is possible as to the 
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Figure 24 

rerrace gravels west of Oakview 

revealed by si e cutting of Ventura iver 

the degree of preservation on opposite banks or the Ventura 

River . Terraces are almost lacking on the west side , and 

one or the most rem~rkable terraces in the Ventura Area is 

on the east bank. 

The west side or the Ojai Valley is covered by 

residual soil, and the Sespe bedrock is reveal ed in many 

places . This erosion $Urface slope s ~oward the r i ver i n 
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the direction it has been tilted, ana is fronted by a 

narrow, gravel-covered terrace 30-40 feet above the river. 

On the east bank the terrace commenc ing at Long 

Valley continues for 4 miles to La Crosse. It stands 25 

feet a bove the present river floor at Long Valley, and by 

the time it rea ches La Crosse, the height above the river 

bed has increa sed to 236 feet. This slope when plotted in 

profile is inclined back against the pr esent gradient of 

the river. The amount of inclination average s 3 degrees. 

'rhis inclina tion is the result of t ectonic ac tiv ity in the 

form of upa rching, the axis of which lies south of Long 

Valley. The I level is preserved in almo s t i·ts entirety as 

well a::. the t wo higher ones in this section of the Ventura 

River. A description of the cha r acteri st ics of each for t he 

Ojai Valley district is given belo w. 

I Level 

This level gra des into the va lley f ill of the 

Ojai Valley at Long Valley. Its eleva tion incre a ses sou·th

ward until at La Crosse it stands a bove the junction of the 

Ventura River and San Antonio Cr eek in a wedge-shaped mesa. 

This mesa is an unusual . sight, with its flat, cultiva ted sur-
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face breaking of f abruptly in st eep cliff s on the south, 

west and east ern sides . 

On the Ventura Hiver s ide the terra ce is s t eep-

l y clif fed. In one vertical bluff undercut by the river , 

north of the Devil's Gulch, a section of rive r gr a vels 150 

f eet t h ick is revealed. Indiv i dual gravel l aye rs show a 

l ar ge varia tion in t h ickness , and range from a maximum of 

100 feet down to 3 or 4 fee t. Gravel is exposed at the sum

mit of the grade from La Crosse to the terrace surface, by 

r oad cuts in Oakview, and in numerous other pl tices. In al

mos t every instance the gr avel c ons i s ts of an extremely coarse 

accumul ation of unsor ted boulder s, gravel and sand, showi ng 

11 ttle stratifica tion. Usually the boulders are se a ttered 

t hrough a ~andy matr i x , and sho v al most as compl e t e a l ack 

of gr adat ion i n s ize a s in gl acial till or mudflow deposits. 

The principal d i f f erence between the t errace grav

els, and t he other t yp es of uns orted sediments, i s tha t the 

boulders embedded in these depo sits show a cons iderable degree 

of r ound ing . Many resemble roundshot, f ew are elliptica l and 

angul ar ones are r are . Boulders a foot or more i n diamete r 

ar e encountered and some t wo feet t h rough a r e not uncommon. 

All are sta ined redd i sh brown, and the sandy ma trix ha s the 
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'igure 25 

Terrace of I level at Junction of 

San Antonio Creek and Ventura 1 iver. 

San tonio Creek in foreground , vie 

i s to northwest or upstream. 

has the same color. This staining by iron oxide is the 

most important weathering that seems to have occurred . 

eldspar has survived either in sand grains or in rock 

fragments. 
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• 

Figure 25 

Terrace of I level at junction of 

San Antonio Breek and Ventura River . 

The surface of this horizon, although level for 

the most part, shows some variation in slope . Thi s i s true 

or the area north of Devil's Gulch. Tne highway and rail

road follow the edge of a low bluff bel ow whi ch , on a l ower 

level stands JKirror Lake , The lake is a rush- and s i lt

f illed depression. Enough of its former outline persists 

so that it may be recognized as an abandoned meander, or 
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oxbow l ake . The low cliff followed by the h i ghway is the 

former cut bank. 

II Le~ 

The second level occupies the central portion 

of the island-like area between San Antonio Creek and the 

Ventura River . It st ands between ?50 and 800 feet above 

sea level, 450 feet above the present river floor. The 

II level presents a unique appearance, ~ it preserves in 

its entir~ty a cross section of a former stream valley. 

This cross section is best shown north of Oakview at the 

top of a 250 foot slope. The old valley floor is f lat, cov

ered with rounded gr avels, and f lanked on both sides by low 

eminences, capped by gravels of the III terrace. 

The surface of the II level is almost flat, but 

is divided through the mi ddle by a 50 foot cliff , produced 

by the meandering of the stream which crossed it. The soil 

on the surface is more deeply weathered than on the I level 

and conta ins a higher content of humus. The occasional 

boulders embedded in this sandy soil are wea thered on their 

upper surfaces, and frequently exfoliation spalls may be 

pried orr. 
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III Level 

The highest level, while the poorest prese rved 

of the series is in many ways the most important. Only 

three readily identifia ble remnants survive. There are 

two at 900 and 950 feet on both sides of- the II level at 

its lower end, while the third stands some distance to the 

NE above San Antonio Creek at an elevation of 1000 feet. 

From here it drops off abruptly in a steep cliff which re

veals a cross s ection of terrace capping. The III level is 

floored with the largest boulders. Many exceed 2 feet in 

diameter and there is a scat taring of 3 foot boulders. lUl 

are deeply weathered and sta ined a da rk reddish brown. 

The surface of this III level is aligned with the 

higher series of San Antonio Creek, and the upper Ojai Val

ley. To the south it s tands at the same level as the t wo 

exceptionally high ones on Sulphur vioun t a in at :E're sno Ca n-

yon. A contemporary of the Rincon Surface, it is also 

part of ·the same dra inage system a s the former channel of 

Santa Paula Creek on the north side of Sulphur Mountain. 

La Crosse to Canada Larga 

This is the most critical part of the Ventura 
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River Valley, as the axis of uparching passes through the 

center of the se ction. The various nearly horizontal 

terrace levels atta in the gre atest elevations. 

In this area the valley of the Ventura River is 

na rrowest, and bas a breadth at one point near Foster Park 

of 0.2 mile. The steepwalled canyon through which the 

river flows is due in pa rt to the resistance of the rocks 

it has here encountered , but probably of more importance is 

the f act tha t this point is the focus of the most pronounc. 

ed uplift athwart the river's course. The river has been 

barely abl e to mainta i n it s coui·se against the elevation of 

.Sulphur and Red Mou ntains. Because of this uplift, the 

river's prime conce rn has been to reduce its gradient, and 

little chance has been p rovi ded for a bl anke t of s ediment 

to accumul ate. Bedr ock rises close to the surface of the 

river. There is no l~servoir of gravels to absorb the water 

which even during the s ummer months runs i n an open stream 

thr ough the oasis ex t end i ng from La Cr osse to Canada Larga. 

Because of the narrowne s s of the Ventura River 

canyon south of La Crosse, and the s teepness of the slopes 

of Red Mounta in and Sulphur Mount ain, the ter races are 

1 i ttle mor e than shelf-like remnants perched on the valley 

wall. The majority of them a re confined to the west end 
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of Sulphur Mountain with none of any significance occurr

ing on Red Mountain. 

The first l a rge terraces south of La Crosse a re 

on the west side of the Ventura Valley and extend in a fair

ly well pre se r ved bench along the top of the ridge between 

the Ventura Hiver a nd Coyot;e Creek. In ·this group only the 

I l evel is preserved with any degree o1' completeness, and 

shows a progres sive increa se i n elevation to the south. At 

La Crosse it starts at 500-515 feet (214 feet above the 

river), and by the time a point overlooking Coyote Creek is 

re ache d, it stands a t 550- 600· f eet (300 f eet above the river) 

No trace of ·this I l e vel exists eas ·t of Rocky Flats, a s 

Sulphur Mounta i n ends here in a ver tical clif f. 

South of Rocky Flats no important levels are 

west of the river, and a ll the recognizable horizons are 

confined to the some what gentler slope of Sulphur M~ounta in • 

.iUthough little more than benches, all the levels identified 

in the Ojai Valley are recognizable here and stand about the 

same relative distance apart. 

The I l e vel i s best pr e se rved on the shoulders 

of the two ridges, one of wh i ch stands beh ind Casitas, the 

othe r back of th entrance to Weldon Canyon.. The I level is 
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readily re cognized on the Casita s r idge, where it stands 

as a d i st inct bench 630-650 fee t above sea l evel (300 feet 

above the r iver ). The II l evel stands a t approxima tely 

800-850 feet, and is more difficult to recognize. 

The III level here is the most s i gnificant of 

the ent i re series, and i s a r emnant of the valley floor of 

the Ventura River a t the time t hat t he Rincon Surface was 

nearing the close of it s erosion oycle. It st ands below 

the old valley walls but has the open; al mos t f l a t char

ac t er of the ge ntly rolling l andscape of tha t time. 

At the westernmost point or Sulphur Mounta in, 

overlooking the mod ern canyon of the Ventura R~ver, the 

oldest l evel is at an altitude of 1050-1100 fe et above sea 

level, or 725 fee t above the r iver's floor. The type of 

sediment preserved on the III level has a 1)(3Culiar inte rest, 

since it indicates something or' the middl e Pl e istocene 

l andscape . The r eason is that the debris on the sur face of 

this t errace accumul ated on the floor of a former swamp or 

peat bog. The sed imen t is a f ine grained , well-sor ted silt 

and sandy clay, or loam , darkly st a ined with c a rbonaceou s 

~~ tt er . It is the type of detritus expected in the still 

waters of a ba ck swamp or bayou. The part i cul ar i nteres t 
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1sure ~7 

III level terrace above Fresno 

C nyon at we stern end of Sulphur Hountain 

attached to his accumulation is that the or anic matter 

preserved in this stream deposit consists of plant leaves 

and stems . The majority of these are conifers, and indi

cate a cooler, _ d quite possibly a rainier climate than 

the present one . The Rincon vurface may be the product 

of a more humid climate th~n prev ils in this reg ion today . 

Irume l ately east or the III level or tho Ventura 

Terrace is a lo 1 ridbe sloping ast to ·arus a some ha t 
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lower s~ddle on both sides of Fresno Canyon. It stands at 

an average altitude of 900-950 feet above sea level, a nd 

if the ravine cut across it by the Fresno Canyon is i gnored, 

has a length of 0.5 mile and a bre adth of 0.7 mile . The 

surface of this broad platf orm is floored with black, silty 

loam in which are embedded reddish-brown sandstone boulders 

often several feet in diameter. These boulders are Eocene, 

Coldwater Sandstone. The distance to the nearest outcrop 

of the f ormation from which they are derived, indicates 

that they have been ·transported a t le ast 10, and possibly 

12 miles. 

This double terrace, located below the old Tip 

I'op Oil !field (of more hi storic than economic interest) is 

part of the Ventura River Serie s . It ic;, separa ted from the 

Ventura Hiver Valley by a distinct ridge, and may belong 

to an independent dr·ainage system or a branch of the Ven

tu ra River. The occurrence of thes e sandstone boulders 

make 1 t appe ar a drainage system of more than local origin. 

That it was extensive is indicated by the breadth of the old 

valley floor» by the size of the boulders, and by the dis

t ance which they have travelled. 
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Although the connecting levels are missing, 

there is little doubt that this terrace represents a 

part of the channel of west-flowing Santa Paula Creek 

along the north slope of Sulphur Mountain, before the cap

ture and diversion took place as described in the section 

dealing with Santa Paula Creek. 

Canada Lare~ to the Pacific 

One other series of levels in this area is 

worthy of notice. It consists.of a number of small inde

pendent terr aces, none of any great size, and all standing 

below the I level. They are most distinct in the Sulphur 

Mountain area, and f orm a series of 3, and possibly 4 minor 

levels. It would be appropriate to te rm these the sub .... 

l evel series, since they can not be tra ced for the length 

of the r iver. 

They ar e most numerous in the canyon a rea for 

two reasons; 1) this is the area of maximum uplift, which 

presumably has t aken place here at the most rapid rate; 

2) in the narrow space available the river swung at a cor

respondingl y more rapid pe.ce from side to side than it did 

to north or south, and left a greater number of meander 
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benches. 

'rhese sub-level terraces are well developed 

along the Fos ·ter Park Hoad on the we st side of Rocky Flats. 

At least 3 levels occur, the highest as much as 100 feet 

above the river, the lowest only 25 or 30 feet. They are 

quite numerous at Casitas on the east side of the river. 

A l arge one is apparent in a road cut ne ar the Edison Com

pany substation. 'rhese Bub-levels are best developed in 

the small embayment on the . west slope of Sulphur Mountain 

south o f the june tion of the 0 ja i and .B'os ter Park roads. 

The highest of the sub-levels st u.nas at an eleva ·tion of 

350 feet above sea level (100 feet above ·the river), a 

second slightly above tlw level of the highway and two les

ser ones below. 

These groups of smaller level s ar e reminders of 

the temporary presence of a rapidly downcutting stream, 

forced to exert the principal measur e of its force to over

come the elevation of e. mount~in bs.1:rier across its path. 

Canada Larga to the Coast 

~"Jouth of Sulphur Mountain, the valley of the 

Ventura Hiver broadens rapidly until it has a width of one 



-260-

mile. In thi s f inal stretch, the river cuts through the 

thick section or .Pliocene sands tones and clay shales ex

posed by the folding o f the Ventura Avenue Anticline , whose 

axis strikes normal to the river's cour se. Because of the 

limited erosional resista nce o f the Pica f ormation , many 

of the terrace levels have been destroyed in this region. 

This destruction of te rraces is practically com

ple t e in the a~ ea betwe en Canad a de las Echinas and Canada 

Larga . No tra ces of the h i gher l evels are pre serv-ed, and 

only two f a irly ext ensive benches of the sub-levels are 

found , one a ·~ t he l eve l of t he h i hway 2,nd the other near-

er the r iver. The tops of the :r idges nearest the v alley 

edge st and at ac co r dant el ev :..t i ons a nd a_ppear to be part 

of the s ame surfa ce . .N o gr G.vel covers them and the y are 

not mapped as terr aces . 

South of Canada de las Encina s are a nwnber of 

notable ter rac es. The f i rs t and most distinc ·~ive is wes t 

of ·the r i ve r at the northern limit of the Ventura Avenue 

fi eld. Its flat mesa-like summit is the most ou·tst a nding 

l andmark on the west side. Tlle t erra c e itsel f is a double 

one. The larger pa rt is the h l ghe:r and slopes from 500 to 

600 fee t. Thi s upper po rtion is a remn.aJ."lt of the val l ey 
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floor equival ent to the I level of the Ojai Valley and 

Sulphur Mountain. The lower level stands at 350 feet, 

or 150 feet above the present valley f loor, and i s one 

of the h~gher sub-levels. 

The probl em of correlating this higher level 

with those of the upper river i s made difficult by the 

l ack of any l ar ge terrace s in the 2. 5 miles separating it 

from Sulphur MountB.in . A considera tion of the na·tural slope, 

ele·vat i on , and appearance leaves 1 i ttle doubt t hat this is 

a correla tive of the I l evel. 

On the east sid~ of the river, on the axis of 

the anticline, and in the midd.le of the Ventura Avenue 

field are, a number of well preserved terraces . Their dark 

brown, hor i zontal cappings may be seen i n road cuts made 

for· th ,J m.iill.•1rous well loc a tions. Threo ma jor l e-vels appear 

to te present, t he h i ghest standing a t 900 f ee t, the inter

medi a t e a t 750 f ee t, and the lowest a t 450 to 500 f eet. 

The most in teres ·~ing o f thi s serie s is the sub

l evel projectlng in a d i s tinct promontory, known as Gosnell 

Hill, over which the road climbs immedia tely after le aving 

the Pac ific-West e r-n Company ' s leas e and before dropp ing 

down gr ad e to t he .Shell Oil Company 's fi el d office. The 
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horizontally stratif ied boulders of this level r es t in a 

sharp angular unconfo!·mi ty on bevel led edges of steeply 

tilted ~ ioo sand stone. This sub-level slOJeS f r om 200 

to 250 feet above sea level (100 feet a bove the river) 

and continue s across the School Canyon Road t o form the 

slope upon which the California School for Gi r ls is built. 

No other t erraces are found on the east side of the valley. 

The river has been a ctively undercutting long enough to 

pr oduce a s t eep 675 foot slope, cut i n muterial about the 

cons istency of cl ay . 

On the west side of the river is one of the most 

co mpl e t e series of t e rra ces i n t he ent i re <1r ea . ·r t.ey are 

a s well developed a.s those of Hincon Mounta in or the Oj a i 

Vall ey, and cl rov i<le t he onl ~· connec tion be t ·:~i een river and 

m.1rine tcn·l·, ·~ c o s . Thi s group ext enus i n Ed1 apron 0.7 mile 

broad an d l. f) miles lon(!; at the base of the 1100 foot peak 

on the wes t ba ;,k of the Ven tu x·a ~-aver at it s mo uth. The 

a) paarance o r this se ri es i s shown on t he bl ock d i agr am in 

.Pl a te .&.. . 

The s ·rie s cons i s ts of three distinct levels, of 

which the central i s the most prominent . 111 have a strong 

s eaward incl .in :::_ tion, with a more pronounced slope than the 

pre sent riv er gradient. This appa r ent tilting is a conse-



Plate X 

Block Diagram of river and m.wine terraces 

at mouth of Venturd River 
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quence of the r ecent up arching "\Vi th its axis nea r Sulphur 

Mount a in. The se t e rra ces a r e on the southe rn limb and have 

been tilted seaward. 

Of the three levels visible, the central is pre

sumed to be the e quivalent of the I level of the Ojai Valley, 

and is equal to the isolated remnant opposite Canada de las 

Encinas. The lowest level finally disappearing near the 

coast is the las ·t r emnant of the sub-level. The II is the 

only one of the higher l evels to have endured, and it is 

imperfectly preserved. The I level slopes from 350 down 

to 250 feet i n it s longest d i mension with a fall of about 

100 f ee t to tho mil e . 

The curious thing about these levels, as may be 

seen from the accompanying block diagram, is -~he extent to 

which they are blanketed by a lluvial fan material washed 

over their surfaces. Another difficulty is the fact that 

the s vrearns which cross ·the t erraces have excav e. ted their 

canyons to such unequs.l depth s . The t wo northernmost streams 

have cut deep gorges, while t h e r, outhernmos t, ::tlthouc h it 

broadens out to form a l a r ge vall ey in it f.i upper re a ches, 

ha s produced little more than a sha llow trench across the 

terra ce surfa ce. '£he explanat ion for this u.nequal rate of 

erosion is not known. 
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PLEISTOCENE ELEVATED STRAND LINES 

In the following sections the elevated marine 

terraces, one of the most distinctive physiographic fea

tures of the Ventura Reg ion, are described in detail. The 

series is not to be described as a whole, for the coastal 

district has been subdivided into a number of lesser units. 

These are, in order from ~est to .East; the Carpinteria 

Plain, Rincon Mountain, Los Sauces Creek ·to r a ci re .Juan 

Ca nyon, Pitas Point to the Ventura River, and the area 

e ast of the Ventura Rive r • . 
The ma..:· ine terrae es along the co:.J. st are numbered 

in sequence, with the lowe st, the I level, and the highest, 

the IV l evel. The system is ba sed on the a rrangement that 

the terrace s are numbered in the order in '~hich they are 

encounte red i n climbinb from the base of the se ries to the 

top. 
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Carpinteria ?lain 

This physiographic province is the westernmost 

coastal a rea included in the discussion. It is 9n elong

ate plain of mrine abrasion, covered with a thin veneer 

of alluvial deposits, and tilted westw~rd. The part of 

its s w·fa ce investiga ted has a l ength of five miles, a width 

of three , and an avGrage elevation of 300 f ee t on the land

ward s i dG . 

The plain, cr~ssed thJUugh the center by the 

arroyo of Carpinteri a Creek , is termina ted to the east by 

the va lley of Ri ncon Cr uel{ . On the seaward boundary it is 

ab r uptly ended oy a sea cli;f, which r ise ts ·to a height of 

200 feet a t Hi n con Cr e ek , and de c reases i n e l Dv a t ion to 

sea luvel a L the Estero of Carp inter i a Creek on the wes t. 

It s northe 1:n l imit 1~ the souther·n slope of the Santa Ynez 

Hanc e. i~ t t h i s poi nt the Coas ·ta l Rill s and the Sulphur 

Moun t a in Upla nd , h ave d isa piJ e red a n ci. l e ft only the higher 

mo J.nta ins o f the inte rior . The Santa Ynez .Mo .mtains con-

tinue a r allel to the om st blnt il they end a -c .Points 

Conception a nd Argue lloo 
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The Carpinteria l)lain is the eas ·~ ernmost portion 

of tbe na rro1N piedmont coastal strip on which the City of 

Santa Barbara sta nd s·. The line of demarcation be t we en its 

relatively gently sloping surface, and tha t of the southern 

e s carpment of ·the mounta ins is sharp. As a rule the moun

t a in streams in this area hav·e built no large a lluvial fans. 

Inste u. d o f agg rading at the pre Rent title all a .ce downcut

ting in their effort to reach grade • 

.No recognizable marine terra..:.: es occur along the 

mountain front in this area. Their absence ie, difficult 

to explain, especially as they are ~;o prominent farther 

east on h incon ~ounta in. The explana . ion is probably the 

greater resistance of the rocks in t he ~e.r:;. ta Ynez Mountains. 

Little more th::n a narr ow bench Vi ::..;;_ excavated in one terrace 

e_poch, to be d.Gs troycd in the follo wL16 one . The declivity 

of ~he mounta i n slope has oeen inc r ea sed th.rouch Vfave at

t u.ct and t he ma jority of the spurs nr·e fac eted. The streams 

cro s s the plu i n i n nar .row arroyos, and. t he l a c k o f alluvial 

f :.ms o:r any g :.t·ea t size i s due to the recency of uplift. 

The surfa ae of the plain, instead of present

ing a unif orml~' slopi rJ.G grad. i ent, i s cons ide r· a bly diversi

fied. The r e a r e t wo types of land. f orms i n te r·r uptint; it. 
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The first, is the series of so-called "mesas '' at the foot 

of the mountains, a nd the sacond, are t wo parallel ridges 

near the shore which rise to 250 feet and parallel the 

co as t. 

The "mesas " occur in a belt along the northern 

side of the ar-ea and reach a maximum elevation of 700 feet. 

They are ma rine terraces, cut across the surface of strong

ly tilted , ear ly Pleistocene fanglome.rates. Some of these 

alluvial f an deposits, composed l a r gely of Sespe and Tejon 

boulders, have dips a u high as 30 degrees. In add ition to 

these older deformed gravel s deposited a t the foot of tbe 

rising Santa Ynez Mounta ins, some of the b.rger terraces , 

particularly, the one we st of Shepherd's, bevel Miocene 

strata. 

The surfa ~ es of the older terraces are now cov

ered with reddish, poorly sor ted gravels; some of the 

boulders included a~ e more than one foot in diameter~ 

They appear to have been deposited by torrential streams 

of high gr adient whose veloc ity wa:, checked i n c ros sing 

a fairly gently sloping surface. 

These terra ces, l a r cely confined to the a rea 

between Ca rpinter i a and Ri ncon Creeks, belong to an earl-
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ier per iod than the plain. They s tand in two distinct lev

els, and a r e presumably correlatives of the II and III 

levels on Hinc on Mountain, and a r e also rela ted to the 

series developed on the southe r n side of the valley of 

Casitas Creek. The highest level stands at an eleva tion 

of 600 to 700 feet and the lower ranges from 250 to ~00 

feet. 

The parallel coastal ridges mentioned above, 

standing about 0.1 to 0.2 mile apart, are separated from 

the nearest mesa by about 0. 4 mile. The highest and also 

nearest the mountains, reaches a maximum height of 310 feet, 

the lesser, nearest the coast rises to 290 feet. The high

est is covered with a reddi sh brown sandy soil in which 

cobbles with a diameter of 3 to 4 inches are frequently 

found. ·rhe one nearest the coast is blanketed with a l ayer 

of grayish black sand , occas ionally well saturated with 

bituminous matter. A large number of broken shell fragments 

are concentra ted i n places, but most of these are confined 

to edible varieties of shellf ish and a r e a midden deposit. 

Some rock fragments are scattered thr ough the sand, part

icula rly on the side twards Rincon Creek, a nd are about tle 

size of coarse gravel , 1 to 3 inches in diameter. The sand 

which covers this lower ridge is cross bedded, a.n:d quite 
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likely is a late Pleistocene dune sand. 

The l andward slope of the higher ridge is abrupt 

and stra i gh t throughout its leng th. It is aligned with a 

fault zone on Rincon Mountain, and also exposed on the bank 

of Rincon Creek. Between the t wo ridges is an undrained 

basin which is a sag pond. In the highway excavation, to 

the we st of the causeway ove r the railroad tracks, is an 

exposure which reveals one of the most remarkable f aults 

in the ar ea. Hi gily contorted, Miocene Modelo shale is 

thrust ove r comparatively undisturbed Pleistocene dune 

sand. The sandy veneer covering the rid ge surface extends 

undisturbed over both sides of the fault. 

Records of wells drilled in this area are sig

nificant. In the Scott well, Pliocene ~erial was found 

thrust over Pleistocene deposits. In a Texas Company of 

California well drilled near the coast a fault was encoun

tered whose dip, projected to the surface, intersect ~ the 

base of the sca rp which forms the bounda ry of the northern

most ridge. 

The Carpinteria pla in of mar ine abrasion .bas 

unde rgone a ·marked degr ee of deformation by faulting since 

its uplift. Displacements certa inly occur red in the late 
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Pleistocene, and may have continued i n to the Recent. The 

surfa ce of the Carpint eria Pl a in has recently emerged from 

t he sea, and is covered with only a thin blanket of sand 

and loam. Near the coast where t h i s cover is exposed on 

the sea cliff it i s seldom more than 20 f eet thick, a nd is 

as a rule, underlain by rounded cobbles and boulders. The 

whole sur face deposit rests on ne arly vertic al, truncated 

Miocene stra ta. 

The sea cliff is particula rly signi f icant for 

its pronounced increase in elevation t o the eastward. At 

Rincon Cr eek it is 240 f eet high and slope s westward down 

to sea-le vel at Carpinte r i a Estero, dist ant 3 mile s . There 

is little doubt that th e plain has been tilted we stward. 

In fa~ t, the area about Carpinteria has been depressed below 

sea level, and a t t he Estero converted into an embayed 

sho r eline of submergence. 

The date of the most recent uplift of the Carpin

teria Pl a in and its clo0ely relat ed neighbor, Rincon Moun

t a in, respons i ble f or the I terrac e le vel, occur r ed i n the 

last pa rt of the Pleistocene and may r eadily have continued 

into recent times. 
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Summary 

The sequence of events which occur red in the 

Carpinteria area is somewhat different from that elsewhere 

along the coas t, and is as follows: 

1.) The anticlinal uparching of the Santa Ynez 

Mountains in the middle Pleistocene supplied a 

quantity of detrital mate rial to the streams on 

their southern slope. This was deposited in a 

series of overlapping alluvial f ans. 

2.) Uplift cont i nued and faulting deformed these 

fanglomera tes by tilting them as much as 30 degrees. 

3.) Their surfac e was bevelled by t wo terrace 

levels, produced by the intermittent uplift of 

the Coastal region. 

4.) This uplift continued until the Carpinteria 

Plain was laid bare in the late Pleistocene. 

5.) In sympathy with the rise of the Rincon 

Mountain area , the entire plain was til ted west

wa rd. 'rhe We t; tern portion was depressed below 
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sea level, the ea s t ern pa r t eleva ted to a maximum 

height along the coast of 250 f eet. 

6.) Faulting continuing into the Recent ha s 

elevated some part s of the surface to form 

ridges, depr esseq others :to produce sag ponds . 
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Rincon Mountain 

One of the most distinctive landmarks of the 

entire re g ion is the isolated, bald summit of Rincon 

Mountain which st ands 2165 feet above the sea at its base. 

The crest of the peak is a rounded dome, increasing in ele

va tion to the eastward with a very gentle gradient. The 

slope from the water divide of the mountain to the base is 

abrup t, not ably on the eastern and western ends where it is 

bounded by Los Sauces Canyon a nd the Carpinteria Plain. 

The mounta in pre s;_; nts the most remarkable appear

ance on the ocean, or southern, side. From the summit rem

nant of the Rincon s urface the slope is precip itous for a 

maximum vertical distance of 750 feet. Then the declivity 

becomes le s s abrupt, and the front of the mounta in slopes 

down in a series of broad steps, much like the treads and 

risers of a stairway. This more g r adual profile is abrupt

ly terminated at the coast line by a sea cliff, which rises 

to an elevation of 550 feet a nd is one of the highest in 

Southern California. 

The step-like benches on Rincon Mo anta in between 

its summit and the coastal sea cliff provide the greatest 



Plate XI 

Block Diagram of marine terraces on Rincon Mo1ntain 
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interest for they are eleva ted marine terraces. They are 

neither so broad, nor so re ad ily re cognizable as the &an 

Pedro Hill series, but the~i significance is fully as gr eat. 

No other pl ace between Santa Barbara and San Pedro pre se rves 

as comple t e a sequence . 

Of the many points in common in the t wo terra ce 

serie s , San Pedro and Rincon, probably the most sign i f icant 

is tha t both we re cut in a practically identical rock type. 

In both instances the foundation is provided by highly con

torted , intensel y defo rmed Miocene shales. In this series 

the main rock t ype is a platy, brittle, white or t an colored 

siliceous shale. 

It would seem t ha t th e eros ional resistanc e of 

the se siliceous shalea is related f irst to their imper

viousness ; and secondly, to the f act tha t when they decom

pose they yield a sticky, coherent, gumbo-like black soil. 

Instead of washing away re adily, the soil plasters it self 

f irmly in place and forms a tight bond over the bedrock ba

neath. ~hen this surface covering i s broken, rills and 

gullies form rapidly a nd a i ded by the grea t number of joints, 

narrow and deep stream cha nnel s a _,_·e soon excava ted. 
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F1sure 2a 

Recent gully cutting sea cliff behind Punta Gorda 

The stream channels hich dissect the surface 

of these elevated strand lines provi e an interestin 

study as they e more mature in their upper courses than 

in their lo~er. The reason is that the upper terraces 

have been subjected to subaerial erosion for a lo er per

iod of 1me t n the lower. Four comparatively deep gorges 



-276-

have been cut in the present s ea cliff of Rincon Mountain, 

and of these four streams only one has ~ucceeded in cutting 

a canyon across the I terrace level. It drops at the rate 

of 900 feet per mile . in its lower course, and bas ~n even 

steeper gr ad ient in the upper portion. The othe rs cross 

the lower terrace in narrow ravines. Many of the lesser 

streams wh ich have formed fa irly open channels through 

the upper levels, make only the faintest impress ion on the 

lowest. Not one of the streams on this southern Slope of 

the mounta in reaches the sea. 1Ul dis appear at the foot 

of th e s ea cliff and the ir water sinks i n to the beach sand. 

The mar ine terrace s of the southe rn slope of the 

mounta in a re the most important feature of this a rea. They 

are cut in the s lop ing portion of the mount a in between the 

summit clif f and the present sea cliff. There a re four 

ma jor leyels, and their most notable characteristic i s the 

eastward increase in elevation. They indicate a pulsatory 

eleva tion of the\and in comparatively recent times, and 

an appreciabel amount of war pi ng i n aduition to the ve rti~ 

cal uplift. 

This eas t ward inc rease in elevation as well as 

the distribution and elevation of the various levels, is 

shown on Pl a te XII. This map i s an ap proximat ion, for one 



Plate XII 

Map of marine terraces on Rincon Mountain 
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of the problems in mapping terraces developed on this type 

ot foundation is the difficulty of identifying levels and 

corr elating them over di s t ances. 

deal of soil wa sh and slumping. 

There ha s been a great 

The outlines of old sea 

cliffs a re blunted and the surfaces of wave cut platforms 

are buried beneath detrital material. The uplift of this 

por ·tion of the shoreline has been compare tively rapid. 

The dis tance separating any t wo st r and lines is slight • and 

a s a result of tilting they merge with one another • 

.Four terra ce l e vels are di s tinct enough to war

rant a place on the map. They are best spoken of a s terrace 

zones; fo r each of these ma jor levels includes some minor 

ones. The se terraces were located on a series of Fairchild 

Aerial Survey's an x 10" contact prints on a scale of 

1:24,000. Elevations on tbe upper surfaces of the various 

levels were obtained by an aneroid barometer. and compared 

with the u .. s. G. s . topographic map of the v·en·tura Q.uad

rangle. Neither of these methods is very accurate but the 

limit of error does not exceed the thickness o f the terrace 

capping. At no point was the abraded rock surface of the 

terra ce accessible. 
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The same nomen~la ture applied to the river ter

races is here utilized. No attempt is made to correlate 

the s e marine terraces with those of the river, other than 

to point out that such a r elationship as indica t ed below 

may hold: 

Rincon Mountain Ojai Valley 

Marine River 

IV III 

III ) 
) II 

II ) 

I I 

First Level 

This i s the youngest a nd most readily recognized 

level of the s ; ries, for it has been least eroded following 

its uplift. It is the broadest level on Rincon Mountain, 

and is fronted by the highest sea cliff. This cliff in-

creases in eleva tion f rom 200 feet at Rincon Creek to 550 

feet at Los sauces Creek on the ea st ern end of the mountain, 

a rise of 350 feet in 3.5 miles or 100 feet per mile. 

The leve l is best preserved behind Rincon Point 

on the western end, a nd from a position midway between Rin-
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con Point and Punta Gorda to Los ~auc~s Creek on the east

een. It is lacking in the central part , and here the sea 

cliff rises to the second level, hich extends across the 

I level in a salient similar to that stUl present at Punta 

Gorda . 

] '1gure 29 

Rincon Point 1i th the Carpinteria Plain in the distance. 

The sea cliff and lo er terrace levels of Rincon ountain 

in the foresr d. 
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The eastern and most .in ·terest ing portion of t h is 

level is broad enough to be represented on the topographic 

map. 'rhis segment has a length of 1.5 mile s a nd a width 

of 0. 5 mile. The nea l' ly vertic a l 500 and 550 feet sea cliff 

of Punta Gorda has been cut into it. This cliff reveals a 

l a ndward dipping section of the Pico formation, surmounted 

by a 40 to 60 foot capping or horizontally stratified terrace 

gravel. The angular unconf ormity separa ting the t wo series is 

vis ible f rom the highway 500 feet below. The terra ce deposits 

are l jght colored , unconsolidated sands, silts, and gravels. 

The l a tter a r e composed of wave rounded fragments of Modelo 

shal e and P ico sandstone often riddled with Pholad borings. 

Incipient stream erosion has commenced the rav

ining of the surface of the terra ce. The ma jority or the 

streams which empty into this l e v el from the upper levels 

are now constructing small alluvial cones. The few g1.1llies 

across it working back by headwa rd erosion from the sea 

cliff appear to have been a ided by the cultiva tion of lima 

beans on the terra ce surfaces. 



~'igure 30 

Horizontal te rr: ce capping of the I level 

ieure 31 

Sea cliff behind Punta Gorda 
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\ 

1: 1gure 2 

Steep ravines on face of ~unta Gorda sea cliff 
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l!'18ure 33 

§urtace of I level behind Punta orda 

II and Ill levels on skxline. 

Figure 34 

Punta Gorda an the I level or the Rincon Terraces. 



''econd and Third Levels 

The connection between these two l evel s i s tle 

closest of the series , and as a consequence the greatest 

difficulty is encountered in separating them. The sea 

cliff dividing these two l evels is 50-100 feet h i gh , and 

has lost its original steep profile . 

Figure 35 

Pitas Point and too I level from the II level . 
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These two level s wi t,b. a number of closely re

lated sub-level s ~.u.-e· best preserved in the central part of 

the Rincon area. Thi s is particularl y true of the II l evel , 

which extends completely out to the sea cliff and repl aces 

tm I l evel in a promontory similar to .Punta Gorda . 

Figure .36 

Battered sea cliff s~paratigg the II and III leve~ 
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· The III level has been modified by soil creep, 

gullying and s·tream dissection. Only scattered remnants 

of this once cont;inuous strand line survive. 'rhese are 

best preserved near the central part of Hincon Mountain 

where their distribution closely parallels that of the II 

level. In both these levels most of the terrace capping 

has been stripped leaving only occasional rounded pebbles 

and boulders , a few of wh ich a r e riudled by Mollusc bor ings. 

]'ourth .Lever 

This elevated strand line is among the more in

teresting of the group. It is the oldest, and now stands 

at t he highest a ltitude o f the entire reries. It has under

gone the greatest amount of denudation and obliteration. 

A fe w remnants survive at the excreme eastern end of the 

mountain, where t wo large patches are vh>ible; i n the cen

ter and in a fev7 isolated levels, or bevelled ridges on 

the western edge of Ri ncon Mounta in. 

'rhe western occurrence of this level i s inter

esting for the surface i s frequently covered with f o ssil 

shells, both complete and fragmented. The s e are princi

pally Pelecypods, with a scattering of Gastropods, and 
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Figure 37 

The III and IV levels at the east

ern end of Rincon Mountain. 

sea urchin spines . ound 1n place they occur in a petro

liferous brmvn san ith some silt and clay. The deposit 

in which they originate 1s unconsolidated and ha.s a syn

clinal structure. 'l'his unconsolidated deposit in whfch 

the terrace levels have been cutt is part of the ranta 

Barbara formation . It is latest Pliocene or earliest leis

tocene and contairn a cold watc r fauna. The organisms pre 

served in this deposit e.ntedate the terracing epoch. They 



-288-

accumulated on the floo r of a small b i ght, which then cov

ered the pre sent area of the Carpinteria Embayment and ex

tended over the flank of Rincon Mountain. They were deposit

ed 1n shallow water at no great d istance from shore. 

The battered s va cliff behind the IV level ex

·tends to the dan.ed summit of the mountain 750 feet above. 

Were this cliff res to red it would be one of ·the higheGt 

and most continuous of the inter-·t e r race cliffs • . Given 

the same rock type, the heigh t of a s e a cliff provides a 

measure for compar ioon o f the distance two shorelines may 

have retreated and the breadth of the wave cut and built 

platform. The IV 1 evel , now the poorest pre served,. at tm 
time of its origin was the broadest of the series, with 

the exception of the submerged pla tfor.m at the base of the 

modern sea cliff. 

Compa risons of the Eleva tio ns of the Rincon Levels 

The s ignific ant poin t for t he dete rmining of 

ter.ca ce el'3vat ions is t he ab raded rock plat form a t the base 

of the sea clif f, a nd not the surface of the detrital matee

ial which bla nkets it. This diagnostic point is nowhere 

visible on the slopes of Rincon Mountain since the majority 
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of the levels are mantled with debris. 

The series of elevations which follow indicate 

in a general way tbe magnitude of the uplift which has 

occurred, but most importantly they demonstrate the fact 

that warping has been an accompanying fe ature of general 

uplift. In the table below two sets of elevations are 

g iven for each level. Those in the top line are altitudes 

along the sea cliff, the lower a re taken on the back slope. 

Both sets are measured in sequence from west to east. 

Terrace Elevations of Rincon Mountain 

-~ 

900 1290 1245 1355 
IV Terrace 

950 990 1285 1380 1410 

620 1080 1085 1150 1155 1180 
III Terrace 

640 1147 1275 1280 

395 490 680 705 720 
II Terrace 

490 500 555 800 785 805 970 

210 380 400 445 500 555 560 
I ·rerrace 

380 530 650 590 675 570 
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Los Sauces Creek to Padre Juan canyon 

This sector presents a different appearance 

from the preceding one of Rincon Mountain. Instead of 

culminating inland in a single domed summit, it is div

ided by sharp ridges between deep valleys, two of which 

are antecedent to the elevation of the coast. Terrace 

levels, instead of forming conspicuous features of the 

landscape are notable for the 1r absence. 

The rocks of this coastal area are unlike the 

deformed Modelo shale or the we stern and central parts 

of Rincon Mountain. In the Los s auces-Padre Juan salient 

the Ventura Avenue anticline reaches the s :a and plunges 

westward beneath its surface. This fold is developed in 

the shales, mudstones, and sandstones of the Pico forma

tion. The axis of the structure intersects the shoreline 

at the railroad sta tL)n of Sea Cliff and passes through 

the oil field of the same name. The seaward extension is 

mat•ked by the oil wells drilled on piers, one of which ex

tends half a mile fron the shore. 

The dominant structure of this segment is a 

large anticline developed in rocks of only slight or 

moderate erosional resistance. The most noticeable 
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:E isure 38 

ells drilled on piers in ~ cliff field. 

features of this a 1ea e.ro the abrupt s award slope or 

the coastal hills, their accordant summits , and the 

deep canyons cut ac 06S the aAis of uplift . These deep 

canyons ure at righ t le to the trend or tho Ventura 

Avenue anticline, and do not neeru. to have been influenced 

by its presence . 

one the antecedent streams the lars est is 

Los bauoes Creek. It flows th~ugh a canyon with a max

imum epth of 1500 feet and a l ength from Cas itas Valley 



·to the sea of 2.5 mil es, in which distance it drops 250 

feet. 'rhe canyon is M. rrow enough in its central part 

to be nearl y i ·:rpassable. It i .s only in the upper reaches, 

after it has crossed the Rincon-Red Mounta in axis, that 

it widens aut and branches a t ri ght angles to the lower 

course to form the Casitas Valley. The walls of the can

yon 3re precdpmtous to a he i g ht of 1100 feet above the 

s ·t raam bed. From this point they wi den to form a broader, 

mature valley, pa rt of the Hincon Sur fac e. 

This topographic unconformity across the axis 

o;f.' upl 1ft in the case of both Los Sauces, Madranio and 

.Padre Jua n Cr-0 eks, coupled with the e n trenched 111eanders 

develo ) ed by Gach o f these s t re am.s i ndic a tes their ante

cedent na t ure. Thei r pre sen ·t courses we r e out lined during 

the Rincon erosion cycle. The y were rejuvena ted by the 

l ate Pleistocene uplift of ·the coast. 

The appearance of this sector is determined by 

the ·type of bed-rock on which st r eam. erosion, wave attack, 

and r a in wanh have pl ayed the ir pa rt in sculpturing the 

surface. In common with other areas underlain by the Pico 

formation, only a scanty growth of g rasses, sage and wild 

mustard is supported. I'he canyons a re deep, and ridge 

crests, though rounded, a:re narrow. iihere the slope is 
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oversteep, landslides, slumping• soil creep are frequent. 

In spite of the rapidity of erosion, the slope from the 

Rincon-Red ~~untain Crest to the sea wou~ be gentle if 

·the valleys were :restored ·~o their orie; inal profile and 

the present sea cliff ignored. 

The I is the only terra ce lvel to be preserved 

in its fUll extent, and only on the ridges between Los 

Sauces-Madranio Canyons and I~dranio-Javon Canyons. Here 

terrace remnants which appear to coincide with the I level 

ot Rincon Mountain and possibly the II level are left as 

flat-topped ridges, covered with patches of rounded pebbles 

and cobbles. These levels, as would be expected, show the 

same increase in elC:; vation eastward as those of Rincon 

Mountain and Carpinteri~ Plain! That is, the I level runs 

from 700 feet t h .rough 75.0-800 u,p to 850 feet on the west 

side of Padre Juan Canyon. .An increase of 850 teet through 

westward tilting in a lateral <liE;tance or 9 miles from 

Carpinteria. 

Higher 1 vels than I and II are faintly indicated 

on ·the seaward slope of ridges in this area. No pa tches 

of gravel remain, nor are any flattened surfaces which are 

undoubtedly te1·ra ces to be seen. The sole evidence of one 

of these high 1 .:: vels is a small deposit of shells occurring 



at an altitude of 1500-J. f140 f eet on the divide between 

Madranio and Javon Canyons. Instead of representing a 

terrace horizon they m~ have weath~red out of an iso

lated occurrence of the Santa Barbara foi~tion, in a 

fashion similar to the exposure at the west end of Rin~ 

con Mo .. mtain. 

One other noteworthy terrace 1s at the head of 

Padre Juan Greek. rrhe surfa:: e of this level ranges from 

1250 to 1500 feet in altitude, a.nd covers an irregular 

area of 0.5 mile in diameter. It is cut in steeply dip

ping rocks of the Sespe formation and is underlain by 

poorly sorted and stratified, redd ish boulders and stream 

laid gravel derived from the Despe f orma t ion. This level 

forms the f loor of a bowl .-lilce va lley on the south flank 

of Red Mountain anticline. 

Although this le vel has been dest1·oyed farther 

dovm Padre Greek, traces are vis ible as narrow benches 

along the canyon sides. . All of these occur at the sharp 

break separ a , ing the Hincon s urface ~f rom the steepened 

walls of the reju-venated canyon. 

The PadrG .Tuilll terrae e L an 

' ' 

unconsumed remnant 

or a valley floor dev eloped in the fl,j.ncon e ros i on cycle. 
"). ~'. 
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Fi£:ure 39 

Isolated to rrac e at he ad of .Padre J"u • 

It has partially survived che rejuvenation of acre J"uan 

Cr ek, hich hao main ta1 o 

ou.t its c. i tenco . 

bou· the sam' cour~ though-



Pitas Po int to the Ventura River 

The coastline between Pitas Point and the 

Ventura River is similar to the preceding section. Tle re 

are t1:vo notable except! .ns. In the first place, none of 

the short coastal streams cut across the divide which stands 

only a short distance inland. Secondly, no trace of marim 

terraces, save for a very few isolated patches, is to be 

seen except on the western margin of the Ventur~ River 

Valley. This area is underlain by the Pico formation, with 

the except ion of a narrow trianguL, r wedge of the San Pedro 

formation west of the Ventura River mouth. Both these for

mations huvc a steep scm1ard dip, and form the south flank 

of t he Ventura , ~venue Ant icline. 

·rhe steep seaward dip in the same direction as 

the inolinaion or the land surface has produced a unique 

type of erosion. The rooks ar ~; compa r atively non-resistant 

to erosive attack. They are silty shales and mudstones off 

great thickness with only compare tivel y thin layers of poor

ly ceme nted sandstones and conglome rc.·tes to provi<le rigidity. 

In the rainy season the mudstones are converted 

to clay, the whole mass becomes lubricated ane slides off 

the sandstone dip slopes. This process produces landslides 
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of cons i d erabl e ma. gnitude, t wo of which in adjoining 

c anyons h ave pushed out jumbled protrubrances of con

torted clay shales a s far as the r a ilroa d tra ck. 

The amphithe atre on the axis of the Ventura 

Avenue Anticline at the midppoint of this sector is one 

of the most unusual of aL 1 the coastal valleys. It wid

ens out i n·to a bov.r l-shaped bas in nea:::'ly 1000 feet dee_p. 

On it s pre cip itou s vu1ll s t he f aul t ed ax i s of tha Ventura 

Av enue Anticline ~. clea r l y r eve aled • 

.Most of t he strea m d iv i des in ~ hi s segment or 

the co as tl ine a re na r·row r i dge s ·tha t desc e nd abr uptly into 

cicep r avines on both s ide s . Erosion has advanc eC:t r·apidly 

e verywhere thr o ughout this a r e a , and all tra ces of ma 1·ine 

te rraces, i f the;y existed , have be en de st r oyed. 'rh e Rincon 

.Sur fa ce lu s been oblit e r a te<.i a s well, al t hough an indication 

of 1 t 1 s pre served in the uniform a1 t !tude of mos t of tm 
pe aks and saddles. 

The sole excep tion to the gene r a l destruction 

i s the b roa d Q.and of t e r :r ace s to the we s t of the Ventura 

Hi ve r a t · it s mouth. The re a r e ·th re e ma jor levels which 

gr ade i mperc ep tibly i nto t h e riv ~;r serie s . .tit iihe coo. st 

the highe s t l e vel a t t a ins a max imum altitude of 425-450 
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feet. 

The significant fact about these coastal ter

races is that they are cut across the surfac e of steeply 

dipping (35-45 degrees) marine Pleistocene conglomerates ; 

good evidence for the recency of the de forma. tion which 

has ~ ffected the Ventura Region. 

Figure 40 

Marine terraces transitional into the 

river series on the west sid.e of the Ventura River, 
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East of the Ventura River 

The area east of the Ventura River is difficult 

to interpret. The principal rea son is tha:t; terrae es have 

been cut in tilted Pleistocene sands and gravels, little 

more consolidated than the terrace deposits. Due to lack 

of coherence, these Pleis~ocene sediments have wa shed over 

the terrace surfaces a nd buried them almost completely. 

It is nearly impossible to distinguish between original 

marine Pleistocene deposits, terra ce ma$erial, and rework

ed sediment derived from either source. 

The best method is to note the attitude of 

the rocks e xposed in the numerous road cuts and excava

tions. 'rhe deposits which preserve a horizontal a ttitude 

a.re terra ce gravel, either orig inal or reworked. Other 

sediments which show a steep inclination are Marine Pleis

tocene--. This method is not compii..G tely satisfactory, for 

in many exposures such poor sorting shows that a determina

tion of attitude is futile. This portion of the coast is 

covered with the buildings a nd streets of Ventura; a fact 

which serves to increase the difficulties of field work. 

There seems to be three distinct terraces be

hind Ventura. The hi ghest reaches an elevat ion of 500 feet 
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and is visible on the hill summit behind the Serra Cross. 

'rhe second shows clearly in the road cut north of the 

reservoir, and, from its silt-like covering indicates for 

the environment of deposition a s hallow lagoon, simila r 

to that at the mouth of the Ventura River . 'rhis sandy de

posit is filled with many broken shell fragments, among 

which occur few comple te specimens. The se shells may not 

be contemporaneous with the terrae ing epoch, but have been 

reworked f nJm the San Pedro. The lowest level stands at 

nearly the same altitude as Poli Street and the Ventura 

County Court House and Ja il. 

Other sub-levels exi s t in the town itself, not

ably along the line of Meta Street and by the old high 

school; and deposits on its surface are vis ible in the Don 

Jon Barranco . The low s ea cliff wh ich runs from Seaside 

Park by the Bathhouse and behind Pierpont Bay is treated' 

more fully under the section on shore changes. 

The principal bus ine ss and r es idential sec~~ns 

of Ventura are built on an abandoned marine pl~tform now 

r ather deeply covered with al luvial material. That this 

piedmont alluvial pla in is of cons iderable age is proved 

by elephant r ema ins found i n excavations f or building 

foundations. Fossils simi l a r to those encountered in 
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Ventura have been described by To E. Bailey for some of 

the Pleistocene alluvial deposits at the mouth of Barlow 

Canyon behind the County Hospital. 
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THE VENTURA SHOREL INE 

The present shoreline of the Ventura Hegion is 

nearly strai ght with a no r thwe s t trend . Three unsymmetri

cal promonto r i e s interrupt the line ar pattern , and are 

nearer the western than the eastern side of the area . The 

coastline, 18 miles long , recentl y emerged. It has pro

gressed to late youth in the present cycle throughout most 

of the l ength. 

In determining the outline of this coas t an i m

portant factor is the direction of the p reva iling wind . 

'rhe afternoon sea-breeze tha t generally blows from west t o 

southwes t is the most persistent wi nd . 'rhe wind s accom

pany i ng the occasional cyclonic storms of wi nter may shift 

to southwest, but more freque ntly come from west and north

we s t. Neither type of wind builds up a l a rge s ea because 

of the short fetch . 'r he Channel Islands make a lee f o r a 

southwest gale, and t he we st-trending co~ st beh ind Santa 

Barbara prevents a nor t h or nor t hwest wind from maki ng more 

than a moderate sea. 

The persistent current throuGh the Santa Barbara 

Channel exerts a strong influence in det ermin ing the shape 

of the coast. Its effect is f elt most strongl y in a rea s 
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where the waves s trike the coast obliquel y , for there the 

littoral drift is alongshore, and the coast is retrograd

ing. 1here the wave front parallels t he coast, the lit

toral current is negligible, and t he coast is prograding . 

Fisure 41 

Punta Gorda , showing t he oblique ap-

proach of the waves on the southeast slue of t he poinu. 

The rela t ionship between wave and current direc

tion and sho r eline development is respons ible for the cus

pate pattern of the three principal points. fhe northwest 

side parallels tho wave front and i s buil di ng sea1ard, the 
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southeast side makes an angle with the wave direction, and 

is being atte cked. Two of the points are at stream mouths, 

and the third is a rock-defended promontory. 

This shoreline has not had an identical history 

throughout its length. 'l'he eastern and western extremities 

have been downwarped, and the central part elevated during 

recent times. The evidence for this slight warping is 

treated in the sections to follow. The various features 

of the coast are discussed in sequence from west to east. 

Carpinteria Shoreline: 

This is a cliffed shoreline, except at the extreme 

weste rn end of the area, The interesting feature of the 

sea-cliff is its progressive decrease in elevation west

ward. The altitude of the cliff edge at Hinoon Creek is 

200 feet, and it is non-existent at the Carpinteria Estero, 

2 miles distant. This decline in height is caused by the 

westward tilting of the Carpinteria Plain, and accentuated 

by the breater back-cutting by t he sea near Rincon Creek. 

Waves are attacking the base of the sea cliff as 

far as 0.9 mile west of rl incon Creek. Westward to 0.5 

mile beyond the Higgins' Asphalt Pit, the waves at high 

tide, or during storms, break at the foot of a 50 foot 
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cliff . £he rocks exposed in the clif f are contorted and 

faulted Vaqueros and Mouelo sandstones and shales. 1hey 

are finely laminated, occasionally brecciated, and the 

seams filled with calcite . ar seeps from fractures in 

these rocks, an has stained much of the cliff face. 

igure 42 

The Carpinteria sea-

cliff, sho ing the westward decrease in elevat o • 
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The cliff is nearly vertical, and makes a r i ght 

angle with the rock bench at the ba se" 'l'he bench trun

cates the nearly vertical stra ta, and reveals the complex

ities of t heir s true t ure at low tide. A thin veneer of 

sand is spread over the rock pla t f orm, but is us ually 

st r ipped of f by sto r m waves. Isolat ed rocks proj ect a bove 

the sand and the wat er sur f ace. These a re r emnants of an 

ol der rock plat f orm, 3-4 f eet above sea l e vel. Whether 

this is a storm cut, or eustatic bench could not be deter

mined. 

The sea no longer attacks the base of the cliff 

between Hincon Cree k and t he point where the railroad 

r eaches the terrace sur face. This section of the cliff is 

front ed by a relatively permanent sandy shel f -beach wi den

ing towards Hincon Point. 

Rincon Creek to Punta Gorda: 

Rincon Creek tails to maintain an open channel to 

the sea. Ordinarily its water is impounded by a low bar

rier beach built by the waves. 'rhe river wa t er bac ks up in 

a shallow lagoon, and escapes only b:; percolating t hrough 

the sand. During the rainy season, the stream breache s 

this barrier, and sweeps a l arge volume of sediment into 
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the sea. he low, rounded projection of 1 incon ?oint has 

been built seaward by t his accretion of flood debris. The 

finer material distributed by the littoral current makes 

Figure 43 

outh of Rincon Creek closed by barrier beach 

the narroJ beaches to lee ard . Tho lar er stroam-transpor

e boulders remaining 1here they 1ero dropped, no o nsti

tute a boul er pavement protecting the point. These boUl

ders are on both sides of the channel, cover the sea floor 

beyond the sand barrier, and may be traced along the lee 

shore for 0.1 mile. rhe wind has built several dunes on the 
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west side or Rincon Creek. I ost or the sand has shifted 

along shore from the west, and is probablJ derived from 

Carpinteria Creek. 

East or 1ncon Creek the coast makes a right 

an e bend, and tronds north ast for 0 . 5 mil aves ap-

proaching from west and sout1 est intersect the coaot at 

an an e . Loss than 100 ~ards separate the base of the 

300 foot sea cliff from t ho shoreline, and both a 4 lane 

highwa and railroad are confined in this narrow space . 

Figu.re 44 

Seacliff bench )unta Gorda . 

Note parallel approach of r~aves. 



- 309-

Because of the concentrated 1ave att ck, a concave-surr· ce 

concrete bul head w s nocessar Lo stop undermining or 

the h i h ay. o protect the concrete barrier steel sheet

piling as driv n parallel to the sea all , and a series 

of short roins at right angles to the all . o >erma-

iguro 45 

lluvial uil t 

at foot of seacliff by a r royo 

nent deposition occurs in this section of the horeline , 

and the material sup lie b.; Rincon Creek is carrie b • 

The groins ero built in an attempL to stop the sediment 

in transit . 
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Deposition commences as soon as the coast re

sumes its southeast trend. A broad f oreshore conunences at 

the southern boundary of Rancho ~1 Rincon, and continues 

1.7 miles to .eunta Gorda. 'I'h is bench ha s a maximum 

width of 0.2 mile behind Punta Gorda, and slopes up to 

50 f eet at the base of t he sea cliff. r he ac tual beach 

is confined to a narrow strip between t he highway and t ~i.e 

shoreline. 'flhe wide r area be t ween the highway and the 

base of the 500 foot sea clif f is cove r ed with dune s and. 

Small alluvial fans are built at t he mouths of the l a r ger 

streams which have cut small canyons through the s ea cliff . 

None of these arroyos cross the bench and enter the sea. 

Their wat er sinks into the sand • 

.Punta Gorda: 

No stream flows into the sea at Punta Go r da, as 

in the case of Rincon and .P itas ?oints. Instead, the 

promontory is defended by Mus sel i\ock. 'rhis rock is a 

ledge of Pico sandstone wh ich s trikes east and dips no :r th. 

This s ·t r atum is on the nor th lim.b of ·the Ventura Avenue 

anticline, whose axis enters the sea 1. 5 miles south of 

.Punta ~orda. fhe rock standing 10 fe et above sea level, 

is riddled with .Pholad borings to t he top. Their presence 

at this height above sea l evel is confirma tion of t he 
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recent el evati on of this section. 

The coastl ine repeats the pattern estab1 1sned 

at incon Po i nt , and turns northeast f or 0. 5 mil o at 

Punta Gorda. he waves attack this shore with enough 

vigor that it , too, must be defended with a cone etc sea 

r 

F i gure 46 

Pun t a Gorda 

Note the change in the direction of wave approach . 
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wall. There is less space at the f oot of the sea cliff 

than at L< incon "--'oint. Befo r e the modern concrete causeway 

was const r ue ted the highway ran on a wooden t r· es tle built 

over the surf. In e ven earlier times it was necessary for 

horse-dr awn stage s to wait for low tide bofor·e the pas sage 

over the rock covdred beao ~ coul d be attemp t ed . 

The first progr aded po r tion of this coastal sec

tion is 0.5 mile west of Los Sauces Creek. From Los Sauces 

J reek to Pitas Point, a shelving bench 0.3 mile wide and 

rising to 100 fee ·t protects the seaward slope of the Coa s

tal Hills. This bench is covered with stationary dunes 

and r esembles the coast between Hincon Point and Punta 

Gorda. fhe Seacliff oil field is between Los Sauces and 

Madranio Canyons on this coastal strip which will be 

be called the beacliff Bench. 

Exposed in roadcuts on the surface of the Sea

cliff Bench are lenses of flattened boulders and cobbles 

embedded in unconsolidated sand. .l'hese gravel concentra

tions underl.i e the dune sand, which, in turn, is overlain 

by alluvium a t ·the mouth o f lvladran io and Javon Canyons. 

East of t he Ventura County Park, hie;hway roadcuts shovJ tha t 

the boulder deposit res ts on the sur face of truncated, 
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steel di~Ji ~ioc;ne strata. - . n oft es bot luers 

re pierced by Jholad borines. rhe con ct bet een boul

ers and beurock is well-defined , is a pr·oxima tel· 15 

feet above sea level . 

.bigure 4? 

east of unta Gorda 

The axis of the Ventura Avenue ant icline is-

a pears under the sea t the mouth of Los ~a~ces 0reek. 

Between ~os oauces reek an it s Point the )revailing 

dip of t he r ico formation is s a ar • orth of Los auces 

reek it is landward. he aiffer nee in the i rec tion of 
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dip is partially responsible f or the steep sea cliff north 

of' Los ~auces Creek, and the mo "e gently sloping cliff 

south of the creek. The sea clif~ on the south limo of 

the anticline is essentially a dip slope, and has been less 

recently a ttacked by the sea than the no r th side of the fold. 

Pitas Point to the Ventura River: 

Although Pitas Point resembles Rincon ?oint 

more than it does Punta Gorda, it differs significantly 

from these two. At first glance it s oems to be rock de

fend ed, as a prominent headland projects almost to the 

point. .i:)adre Juan Canyon is concealed v1i thir1 it, and its 

stream flows through a s t eep walled canyon cut through the 

apex of the promontory. The valle y is hidden from sight 

until viewed directly opposite the headland. 

The behavior of Padre Juan Creelc is especially 

instructive. The stream flows in a ve r tical-sided, narrow 

trench incised in the flat canyon floor. At the canyon 

mouth its course is through a series of e ntrenched meanders 

in former creek deposits which consist in large }art of 

reddish Sespe boulders. 'rhese boulders increase in size 

towards the base of the stream deposit, and at the bottom 

are 1-3 feet in diameter. Ehey are derived from the floor 
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of the isolated, old vall y remnant at the hca of Eadrc 

Juan Canyon. 

Fi gure 48 

Entrenched meanders at m of ~adre Juan Creek 

large group of san dunes cover the surf ce of 

the ~eacliff ench w ot of he m0uth of Padre Juan Creek. 

A crescent-shaped boul er emb'inkment arall ls the curved 

railroad rude oa tward from these dunes and round the 

headlan • 'fhis moraino-llke embankment l'JaS built from 

boulders depo'si t d by Padre Juan Creek 'Then .Pitas .>oint \1as 

15- 20 feet lower than it is today. rhe sand dunes ere 

part of the former barrier beach . •he mean ers e e 
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trenched through the stream ravels when dre Juan Creek 

was 'ejuvenated by the recent sl i5ht coastal u1>lift . 

The Seacliff bench cont i nues eastward around 

P it~s Point . Tho hi hway , instead of being defended by 

artificial structures, oros~ es broad platform in this 

northeast tren in salient. ne Seaol 1ff bench is 1.0 

Fi gure 49 

~ea oli~f bench east oi nt 

mil e long and 0 . 3 mile broad. ar the ea t end are 

several truncated alluvial fans termina ted by a bO foot 
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cliff. This low cliff , paralleling the ba se of t he main 

sea cliff from the Continental Oil Company 's refinery to 

Pitas Po int, is slightly more convex lanaward than is t he 

shoreline. Should the sea once more reach the cliff base, 

t he coastline at ~) itas Point VJould be a replica of Punta 

Gorda and [\ inc on .Points. The s horeline ·;J oul d be separn ted 

from the sea cliff west of tho J O.l n t and close to the 

clif f east of t he poin t. 

The Seaclif f Donch eas t of Pitas Point is the 

r·esul t of rec ent up wa rping which ha s elevated this sec

tion of the sea floor. The elevation wa s not uniform along 

the Ventura Joast, but reached its maximtlm be ·tween Padre 

Juan and Madranio Canyons. The no 1· thern limit is midway 

between 1)unta Gorda and Hincon Point, the southern, two 

miles east of ~itas Point. The uparched area has an ap

proximate length of 8 miles, and probably results from re

newed foldine; on the axis of the Ventu1·a Avenue anticline. 

A summary of the evidence fo :c the r ecent el eva

tion of t he seacliff Bench is: 

1.) Pholad borings on Mussel Roc k , 10 feet above 

sea level. 

2.) The wave cut pl a tfonn expos E~ d ln roadcuts 

east of tlle Seacliff oil field. 
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3.) The old dunes ~nd gravel deposits on the Sea

cliff Beach, especially ne~r Pitas Point. 

4.) The entrenched meanders of Padre Juan Creek. 

5.) The broad platform and abandoned sea cliff 

east of Pitas Point. 

a uniformly broad bench extending from Pitas 

Point to the Ventura River is the most persistent one along 

the coast. Its greatest breadth of 0.2 mile is in the area 

between the Continental oil refinery and the mouth of the 

stream draining the am phi theater. .~.1 though the beach re

tains its full width, the coastal bench nurrows from the 

am~'i theater eastward, and finally disappears 1. !5 miles west 

of the Ventura River. 

Midway between l_)i tas Point and the river 1:1re two 

large landslides in the Pico clay shales. In both cases ~ 

large, htm~ocky mass of shale slid down the steep sea 

cli.ff. Both masses. formerly extended beyond the railroad, 

and were cut through when the grade was established. The 

contorted, j umbled structures in the interior of the slides 

are shown in. the walls of the excavation. -.i.'he western 

slide is the larger, and has moved 0.3 mile from the cirque

like c.}.iff at the head. The slide is 250 feet high, and 

has a base approximately 1200 feet broad. 
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r 

Fi.gure 50 

Non-terraced coast e st of Pitas Point 

The contact between the Sand Pedro and Pico for

mations crosses the beach at the mough of an unnamed can

yon 2 miles est of the Ventura River. The mud-pit mem-

ber of the Pico formation exposed here is a finely lami

nated clay shale. The San Pedro formation has proved more 

resistant to wave attack than ·the Pico for.ma ~ ion. The con

tact is marked on the shoreline by a small, but distinct, 

projection on the San Pedro side. The coastline is almost 
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straight in the section where the San Pedro formation crops 

out, and projects 0.8 mile beyond the apex of the bight 

cut in the Fico clay shales east of Pitas Point. 

One r eason for the superior resistance of t he un

consolidated San Pedro formation is the great ntoober of boul

ders that it contains. These wea ther out and cover the 

beach where the San Pedro formation is exposed. The boul

ders are so abundant that they act a s a pavement and pre

vent the shoreline from receding a s rapidly a s it does 

west of the contact. 

The small point at the San Pedro-Fico contact 

has a strong influence on the littoral current. Jest of 

the promontory the coast trends N 35° II , east of it N 65° H. 

The current paralleling the coa st on the west side is de

flected seaward upon reaching the ~ oint. This flow of 

seawa rd movi ng wa ter sets up a dangerous e ddy. As a re

sult the bea ch is placa rded with signs of warning a gainst 

the "ri p-tide". 
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Recent Shoreline Changes 

The resurvey of the Ventura shoreline by the 

u.s. Coast and Geodetic Survey in 1933 ha s made it possible 

to det ermine the amount of change in its configuration 

since the earlier surveys of 1855 and 1869. Photostatic 

copies on a scale of 1:10,000 of the 1933 and earlier 

surveys were obtained, and a comparison was made of the 

coastline in the vicinity of Carpinteria and the coastal 

section between the Ventura and Santa .Clara rivers. 

Carpinteria Shoreline: 

The earliest detailed survey of the coast between 

Carpinteria Creek and Punta Gorda was made in 1869. When the 

tracing for this period is compared with that for 1933, it 

may be seen that this co astline is essentially in equilibrium. 

In general, those sections which were probably retr·ograding 

in 1869 have continued to recede; the proGraded po r tions have 

been built fa r ther seaward. Two notable exceptions are Rin

con .!oint and Punta Gorda. Both these sandy ~lO ints have re

treated from their 1869 position. 

The shoreline near the Carpinteria tar pit£ has 

retreated slightly, but at an unequal rate. This is a 



Plate XIII 

Shoreline changes in vicinity of Carpinteria 

California, 1869 - 1933 
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cliffed coast, composed of steeply inclined, resistant, 

siliceous shales. Differential erosion hus probably 

played an impor tant role. The rate of recession was most 

rapid f rom Carpinteria ~ree¢k to a point 1700 feet east of 

the t ar pits. This part of t he cliffed coast is lower 

than the section to the east, l e ss bedrock is exposed, and 

the shoreline has a more northwesterly trend. rhe maximum 

retreat was 80 feet, the minimum 0, and the average 20-40 

feet. 

Eastward, to the concrete seawall built by the 

Southern Pacific Railroad at a point 3400 feet west of 

Hincon Point, the shoreline shows no important chang e • . At 

the seawall a rather curious modification has occurred. 

The 1869 shoreline of this clif fed coast is shown f ar ther 

inland than the 1933 mean high tide line. The explanation 

is the construction of the railroad in the interval be t ween 

the surveys. The railroad grade is carried by a large 

fill from near sea l evel a t rt incon Point to the t errace 

sur face at a height of 50 feet. The sea wall to protect 

the fill has built the shoreline seaward. 

Rincon Point has ap parently receded an average 

distance of 125 feet since 1869. This point is built of 

sediment deposited by Hincon Creek at its entrance to the 
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sea. This shoreline sectL:m pr obably shows both a sea

sonal and cyclical va riation. The a ctual position of the 

st r andline is det ermined by the balance between the waves 

and currents of the sea, and the volume of de tritus sup

plied by streams. l'he recent cycle of comparatively dry 

years, with the consequent diminished flow of Hincon Creek, 

may be a partial explanation for the retreat of this 

shoreline. 

The coastline east of Rincon ~oint ha s receded 

210 feet since 1869, and, because of the diminished supply 

of sediment, no beach is maintained. In this section 

where the waves approach at an oblique angle a vigorous 

attaak occurs. The highway is protected by a concrete 

wall which at present faces destruction. In order to pro

tect it a series of sheet-pile groins have been built. 

The 8300 foot str etch of coast trending north

west of Punta Gorda has prograded slightly during the 64 

year period, and the shoreline has advanced a maximum dis

tance of 170 feet north of Punta Gorda. Punta Gorda has 

had a nearly i dentical history with Hincon Point. It has 

receded during this period most rapidly on t he eastern side 

where the oblique approach of the waves concentra t e s the 

st r oncest a ttack. 
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Coastline between the Ventu1•a and .Santa ..Jl a ra Rivers: 

The coastline sough of Ventura is of particular 

interest due to the considerable changes in its appearance 

during the historic period. It is prograding, and if it 

has advanced at its present rate, ha s built forward a 

maximum distance of 2500 feet since 1600 A.D. 1'hree factors 

have operated in determining the appearance of this coast-

al section: 1.) the recent movement it has undergone is 

r esponsible for its general outline, 2.) the amount of 

sediment supplied by the two rivers, and 3.) the inten-

sity of wave attack, have determined the progression or 

retrogression of the shoreline. For the most part this 

coast has been prograding , and th e volume of sediment 

supplied by the Ventura and Santa Clara tivers ha s built 

the shore seaward, even though the foundation on which it 

rests is subsiding. There are indications tha t this 

accretion has temporarily hal ted. The co ast is being attack

ed at Pierpont Beach, and the waterfront of Ventura ha s 

su f fered considerable damage. The removal of l arge quan

tities of water for i r rigation f rom both rivers, combined 

with the aridity of the past few years, may be an explana

tion for the lack of s ediment which ordinarily protects th e 

beach. 
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Figu e 51 

Mouth of the Ventura iver 

The earliest detailed survey of the entura sec

tion was made in 1855, and consi ering its early date is 

quite accurate . comparison with the 1 33 survey (Plate XIV) 

reveals a number of distinct changes . ·rhe Ventura .t\ i:ver, 

now en tering the sea 250 feet west of its 1855 channel, has 

advanced the sand bar across its mouth 270 feet seaward . 
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Fi gure b2 

ProLrad i ng shoreline be t een 

Ventura and the anta Clara River 

The waterfront of Ventura, eastwar from he 

river to the foot of ~alm Stree t, i s in approximate equili

brium. During the 78 year· period bet een surveys this 

section or the coast advanced an average d i s t ance of 42 

feet, and the shore at the foot of •igueroa ' treet re

mained unchanged. This part of the coastline is armored 

with cobbles an boul ers carried down by the Ventura ivor 
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ana heaped up in stee p-faced embankment . Little sand 

occurs, an the obliquely approaching waves carry by most 

of the sediment . 

igure 53 

Boulde Beach at oot of Palm Street , 

Ventura , reputed to be Cabrillo ' s landing place 

View •. est 



-328-

and heaped up 1n steep-faced embankment. Little sand 

occurs , an the obli uely approaching waves carry by most 

of the sediment. 

.E' igure 53 

Boulder Beach at Foo t of Palm &tree t, 

Ventura, reputed to be Cabrillo's landing pl a ce 

View .. est 
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Deposition commences at the foot of Palm Street 

and continues beyond the 0 anta Clara River to Point Mugu . 

The City Engineer 's office of Ventura made a detailed sur

vey of the city waterfront in l 60 and again in 1~31 . A 

comparison of the two surveys shows that the coas t pro

graded 80 feet directly east of the Ventura River in this 

one year period. and retrograded l 0 feet between Califor-

Fisure 54 

Boulder Beach at ¥oot of Palm Street, 

Ventura, reputed to be Cabrillo's l anding place 

View ~ast 
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nia and Chestnut Streets, a short distance west of the 

lumber wharf. This marked recession is probably to be 

correlated with the dry winter of 1930. The past four 

years have been equally dry, and at the present time the 

beach in front of the central part of Ventura ha s been 

almost completely s tripped away. 

Pierpont Bay: 

From the lumber whar f eastward, the beach shows 

a net advance in the 78 year interval of 584 feet at Pier

pont Beach and 416 feet at the mouth of the Santa Clara 

Hiver. In 1855 waves broke at the base of the low alluv-

ial cliff near Pierpont Inn. This low bluff, which contin

ues east behind Pierpont Bay, is probably mentioned by 
(~61) 

Crespi 

(161 ) Bo1 ton, Herbe t i., "li' ray Juan Crespi, Mis
sionary Explor e r of the Pacific Coast, 1669-
1774, " IJniv. of Calif . Press., hlP• l o8-l59 , 
1~ 27. 

"It (the village) is situated on a tongue or 
point of land running out on the same beach which stands 
so high that it seems to dominate the wa t ers." 

The waves of the Pacific very likely reached the 

foot of the bluff behind Pierpont Bay a s recently as 1600 
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A.D.. The cliff is now 2500 teet from the shoreline, and 

if the coast prograded 584 feet in 78 years, it would have 

required 332 years to fill in the ent i re distance. 

Figure 55 

Low bluff behind Pierpont Beach 

At present the coast is being eroded. In the 

winter of 1934- 35 much damage occurred at Pierpont vil

lage. The concrete seawall was demolished for a distance 

of 1100 feet west of the pier, two houses were destroyed , 



Plate XIV 

Shoreline changes in vicinity of Ventura, 

California, 1855-1933 
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nd the l andward section of the pier was unae r mined . 

Sea 

i i gure 56 

linter or 1 each 

he Santa Cl ara River has shifte its cou e 

during the period s ince 1855 , and has built the sho.e out-

ard . Its channel h·\s moveu 1250 feet north a , t he 

lagoon has filled in a maximum dis tance or 1670 feet, ~na 

the shoreline has prograded 420 feet opposite the river 

mouth. 

This entire section of co st is built of sedi

ment brought do' n by the Eanta. ~lara and Ventura ivers 
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and distributed by the waves and currents or the sea.. 'rhe 

shoreline advanced or r etreated according to the strength 

of the two processes. The net result has been a seaward 

advance of the land, and whether this gain will be per

manent is ror the future to tell. The balance appears to 

be disturbed today, and sections which we r e formerly pro

grading are now ret r eating. This is not a new phenomenon 

for this coast. It should be remembered that when the 

alluvial p iedmont plain upon which Ventura stands was 

built, the shoreline stood farther west than·it does today. 

It retreated as far inland as the .P ierpont Bluff, and only 

in the past 330 years built out to its present position. 
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THE CYCLE 01!' .ERO S ION FOR A S 'r BEPLY SLOPU.IG SHO~ .ELIJ.~E 

The Ventura coast is progressing t hrough an 

erosion cycle unlike the one previousl y described for the 

offshore bar type of the Atlantic coast. The Ventura 

coast .is a shoreline of emergence through most of its 

length, but differ·s from the emergent part of the Atlantic 

shoreline in. the following respects: 

1.) The water is deep close to shore; a depth 

of 35 feet is found one fourth mile from the 

coast, and 50 feet at approximately one half 

mile. 

2.) The land has been eleva t ed to a greater 

height; 1,400 feet a s compared to 200-300 for 

the Atlantic. 

This uplif t has been intermittent, and is 

recorded by steeply sloping, shelf-like terraces. 

4.) The uplift occurred within a short period 

of time, and is restricted to the late r leisto-

cene. 

5.) The steep g radient of the sea floor per-

mits dire c t wave attack upon the cliffed shore-

line. 



Plate XV 

Submarine pr ofiles of typical shorelines of emergence 
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These characteristics dis·tinguish this shore 

from the elevated parts of the Atlantic seaboard, and re

late it to other terraced coasts throughout the wor l d . In 

discussing shorelines of emergence it appears neces sary to 

separate those with a stee p sea-floor gradient from those 

with a gentle submarine slope. The cycle of erosion for 

coasts of emergence with a low gradien't has been described 
(162 ) 

by Johnson and is the type in which an of fshore bar 

(162) Johnson, D. w., ''Shore Processes and .Shoreline 
Development," John iiiley and s ons , · Chapter VII, 
New York, 1 91~ . 

forms and is gradually driven shoreward by the waves. 

When the bar is finally driven up on land, the lagoon which 

separated it from the coast disappears, and the shor eline 

has reached the stage of maturity. 

The depth or water is the controlling f actor in 

determining whether or not the off shore bar cycle will 

occur. If the submarine gradient is gentle, waves break 

of fsho r e, and a bar is built. If the gradient is steep, 

waves break near the shoreline, which is attacked dirac tly , 

and no bar is formed. 'f.he cont rol exercised by the depth 

of water over the type of shoreline developed is indicated 
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in Plate XV, in which a series of profiles taken at select

ed points along the California coast are compared with Pro

file D, a typical Atlantic coast example. The depth of 50 

feet is selected as the critical point at which storm waves 

first seriously modify the bottom profile. It may be seen 

on the uiagram, that this depth is Qsually less than one 

half mile f rom shore on the California coast, while in the 

Laguna Madre bar for the Atlantic, it is 9 miles from land. 

Cape Hatteras is a more extreme example, and it is necessary 

to go 36 miles of fshore for a depth of 50 feet. 

The recently elevated Ventura coast, with deep 

water close to shore illustrates the changes undergone by 

a steeply sloping shoreline of emergence. The course of 

development of a shoreline of this type is definite enough 

to be recognized as a cycle of erosion, compa rable to the 

ones already described for coastlines of emergence o f the 

offshore bar type, and of submergence. 

The various stages in this proposed cycle are 

described below, and illustratea in .Plate XVI. 

Initial Stage 

The cycle commences when the steeply sloping sea 



Plate XVI 

Cycle or erosion for steeply sloeins shoreline of 

emergence 
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floor is laid bare, either by an elevation of the land or 

a eusta tic lower ing of sea level. The initial stage begins 

when t he sea is no longer receding , but finally halts at 

its new level. The submarine profile is steep enough tha t 

waves atta ck the shoreline directly , rather than start the 

construction of an o f fshore bar. 

Early Youth 

Early youth is reached when the coast shows an 

appreciable amount of modification from its appearance in 

the initial stage·. The initial shoreline r etrogrades, and 

a low sea cliff is cut. The extended consequent str eams 

which cross t he coastal plain have their length shortened 

as a result of t his retreat . 'Their gradient i s i ncreased 

because of this sho rtened length, and they entrench them

selve-s i n narrow a r royos. The lesser st reams, with steep 

courses down to t he elevated shoreline, have their gr ad i ent 

reduced on reaching the coastal · plain. 'rhey build out small 

alluvial fans upon the terrace surface. 

Late Youth 

Late youth begins when the advancing sea has 
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consumed a significant part of its former floor. It is 

difficult to set an arbitrary limit, but a position for 

the shoreline midway be tween the pr e-upl if t and the initial 

shorelines, might serve to separate early from late youth. 

In late youth a distinct sea cliff stands behind the shore

line. The cliff height is determined by the amount of up

lift, the degree of initial slope of the elevated sea floor, 

and the measure of shoreline retreat. 

'rhe larger stre ams are rejuvenated, and lower 

their courses to sea level. The terrace surface is dissect-

ed by numerous barrancos and arroyos. Few of these streams 

are able to maintain open channels at their mouths, and are 

checked by barrier beaches built by the more powerful waves 

and currents of the sea. Their water is impounded in shallow 

lagoons, and reaches the ocean by percolating through the. 

sand. .:.:;easonal floods break through the barrier and sweep 

sediment into the sea. Stream supplied sediment is the 

p1·inc ipal source of sand for the shelf beaches which from a 
v 

~rrow strip at the base of the sea cliff. 

As the alluvial fans, formed in early youth, are 

tr~~eated, a composite cliff develops, as described by 
(163) 

Da'Wis . l • 
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(163) Davis, ;:. M., "Glacial epochs of the Santa 
Monica Mountains, .,';alifornia, " Bull. Geol. 
Soc. of America, Vol. 44, Fi g. 5, p. 1055, 
October 31, 1 935. 

This clif f will reveal a cros s sect ion of the 

bedrock foundation of the original sea floor, marine de

posits on its surface, and the capping of alluvial fan 

material. 

Maturity 

It is difficult to determine the point at which 

the stage of maturity is reached . In the submergence 

cycle maturity arrives when all trace of the orig inal de

pression has been destroyed. In the cycle for gently 

sloping emergent coasts it is reached when the o f fshore bar 

is driven on land , and the indications .:of emergence are 

obliterated. By analogy, maturity in the cycle f or steeply 

s~oping shorelines should come at the moment the evidence 

of uplift i s destroyed. I'his will occur when t he present 

· sea clif f reache s t he foot of the clif f ma rking the pr e-up

lift shoreline. At this poin t , all trace of the terrace 
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vanishes, and the height of the present sea cli f f i s added 

t o the surviving r emnant of its predece s sor. 

The di f ficulty of the problem becomes even greater, 

if there ha s been more than one period of uplif t, . a s in the 

case of Ven t ura . For exampl e , if there we r·e t wo per iods or 
uplift, and the lower t errace was destroyed , leavi ng onl y the 

upper, at what point would maturity occur? Would it be at 

the time the i ntermedi a te sea cliff disap~ears, or would it 

be del ayed until the upper one is reached? 

The l ast condition seems the most practical solu• 

tion to the cir c umstances at Ventura. 

1. ) The older t errace remnant;s have a narrow 

later al extent. 

2. ) They were produced within a sho r t ·t ime 

limit, and are clearly related to one another. 

3 . ) The sea clif f behind the highest one is a 

definite upper limit to ·the en·tir e se r ies. 

4.) There is no practicable way to determine 

if' any lowe r levels have not been destroyed. 

The terraced part of the Ventura coast will 

reach maturity when all the terraces have been destroyed , 
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and the sea has removed all trace of emergence . Should 

renewed upli f t occur , and the sea floor be aga i n exposed , 

t he shoreline will be re juvenat ed , and will retur n to ear l y 

yout h. As long a.s any terraces are present , or any f ormer 

sea cliffs except the h i ghest one , the coast is in some 

stage of youth . 

Old Age 

The appea rance of the coastline in old age is 

determined by differences in rock hardness, and by the re

lief of the landmass undergoing attack. 11here is no dif

ference between either of the emergent shor eline types, or 

a shoreline of submer gence in this stage. The coastline 

will continue to retreat until t he wave-cut platform be

comes too broad for wave attack to be e f fe ctive. 

The par t of the Ventura coast which is the sea

ward slope of Rincon Y~untain is in l ate youth. When the 

shoreline ha s retreated 1.3 miles far ther inland it will 

have reached .matur ity . As soon as a graded profile is de

veloped throughout its leng th, and a balance is achieved 

between r oc k resistance and wave a ttack it will be in old 

age.; 
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HIS'r OHICAL GEOLOGY OF 'rilE 

TERTIARY .PERIOD 

A brief section dealing with the historical back

ground of the Ventura area during the Tertiary is included 

for a number of reasons: 

1 •. ) It provides a proper perspective against 

which the events of the Pleistocene and Hecent 

may be seen in their true proportions. 

2.} It shows the comparative quiescence of this 

region before the rapid changes of the Pleisto

cene Epoch commenced. 

3.) The landscape of the past controlled the 

environment in which the various sedimentary 

formations in this area accumulated. Since the 

landscape of the present is largely a function 

of rock resistance, it is a matter of some in

terest to interpret the conditions under which 

these sediments were laid down. 

The pre-Tertiary history may be i gnored, as no 

rocks earlier than Eocene crop out in this area. l'he ear 

liest record commences during the deposition of the Tejon 
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formation in the ~ocene. 

TERTIARY PER IOD 

The Eocene EEoch 

During the Eocene the sea occupied nearly all 

of the Ventura and Santa Paula ~uadrangles as judged by the 

sur face outcrops of t he 'rejon. 'I'he coastline lay to the 

north and probably fronted a l and of moderate relief. The 

sea extended southward and was shallow. Although it s f loor 

slowly subsided after the period of deposition commenced , 

this subsidence gradually ceased. The basin filled slowl y , 

untU at the close of the period the sea wi thdrew . That 

the transition from sea to land was gr a dual is shown by the 

imperceptible gradation between the white sandstones of t he 

Coldwa ter and t he buf f and red of the Sespe. A f urther 

proof of the gradual s hallowi ng in the Upper Eocene is the 

littoral habitat of suc h fossils as: Pecten Calkinsi, ~

ricardia hornii , and Ostrea idiraensis. The sorting shown 

in the sand grains of the Matilija and t he Coldwater members 

indicates transportation of sediment for considerable di s t ances. 

The maroon color of the Cozy Dell and the inter

calated shale members in the 'r ejon have been interpreted as 



-344-

an indication of quite complete wea the r ing under conditions 

of greater warmth and humidity than exist today . This in-

terpretation of a .warmer climate than at present is borne out 
(164) 

by the lone Clays of the Sacramento Valley, and by 

(164 ) Allen, Victor T., "The lone li'ormation of 
California," Univ. of Calif . Pubs., Bull. 
Dept. Geol. Sc i., Vol. 18, no. 14, pp. 347-

. 448 , 1 929 . 

the characteristics of Eocene deposits in other parts of the 

state. From the presence of giant Venericardia and similar 

fossils it is believed that the climate of t he Eocene in this 

area was hwmid sub-tropical. 

In the Eo cene Epoch the waters of a broad and 

shallow sea spread inland over the area of the present Santa 

Ynez N~untains. It was tranquil for the most part, although 

occa sional storms disturbed the evenl ' g raded sed iment upon 

the sea floor. To the nor th stretched a low and well watered 

lm1d , whose streams carried a large volume of sediment to t he 

sea. 

The basin of deposition was either filled in as it 

might well be with 12,000 feet of sediment deposited on it, or 
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it was elevated to become dry land. 'rhe water began a 

ling~ring retrea t. Along the slowly r eceding shoreline 

colonies of oysters flourished for a time, but they gave 

way as this area became land. 

The Oligocene {?) Epoch 

'rhe two g reatest problems ot the Oligocene Epoch 

are _: 1.) were the sediments a ssigned to this epoch actu

ally deposited t hen, and 2.) in what environment were they 

laid dow~~ 

The rocks of the Sespe formation, consider ed a s 

Oligocene l ar gely on the basis of their stratigraphic posi

tion, have alterna tely been assigned to the Eocene or Oli

gocene, or divided between the t wo. In this paper the r ed 

beds which lie between the buf f and white sandstones of the 

Tejon and Vaqueros are considered a s Oligocene (?),largely 

as a matter or convenience, but i t i s r ecognized that. por

'~ions of t h e sequence are Miocene and Eocene. 

The problem of origin is interesting. In the 

se~tion on stratigraphy some or t he more notwworthy featur es 

or· the Sespe were pointed out, and t hese might profitably 

be1 reviewed: 
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1.} The extreme lenticulari ty of the strata. 

2.) The coarse nature of the sandstones; many 

of them grade into pebble beds. 

3.) The angularity of grains in the sandstones. 

4.} The reddish color, which is a surficial coat 

on the larger grains, 

5., ) ·rhe cementing material in the sandstones is 

a ferruginous, well oxidized sandy mud. 

6.) Most or the pebbles are granitic types, al

though in the Ojai Valley there are numerous 

chert concentrations, 

7.) The feldspar.quartz ratio is equal~ 

a.) 'rhere are a number of significant minor 

structures: ripple-marks, cross-bedding, mud 

cracks, mud balls, and intraformational con

glomerates. 

9.) The areal distribution of the forna tion is 

significant. It occurs in isolated basin-like 

areas, or in long bands of variable width. To 
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the westward, near Gaviota Pass it grades into 

greenish and buff sandstones containing marine 

fossils. ~lsewhere the only fossils found are 

terrestrial vertebrates. 

There is little doubt that during the Oligocene 

(?) the sea withdrew to the westward leaving as land all 
-

the Ventura area. On this land sur face large streams de-

posited their load, and built up an extensive and gently 

sloping alluvial plain. Although the cl~ate was more hu

mid than at present, the rainfall may have been quite var 

iable. Occasional floods brought down coarse gravels and 

boulders. Streams overflowed their banks to cover broad 

reaches with quiet water f rom which chocolate brown mud 

slowly settled. 

The sea lay to the west; and into it a broad 
p., 

deltic plain slowly built outward as it was supplied by 

sediment derived from the East~ The climate, originally· 

supposed to be arid, is now regarded by Reed as humid, 

warm temperate or sub-tropical. Over the surface of the 

broad, alluvial coastal plain browsed such creatures as 

Subhyracodon, Miohippus, l:iype r t r agulus, and Protylopus. 

In summar y, the ~espe formation in this region 

was formed by coalescing fans building up a piedmont allu-
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vial plain, by flood pla in deposition, by deltas, and by 

shallow, intermittent lakes. All of these f eatures existed 

in a climate comparable to the so-called Savanna climate 

of the extra-tropical parts of the world today. 

The Miocene Epoch 

There is little impor tant break between the con

ditions of deposition during the Oligocene and lower Mio

cene. The land, wh ich had been either stationary or slowly 

rising, reversed i·ts direction and commenced a slow, but 

significant subsidence. The sea spread farther i nland, un

til it nearly regained the ground lost during the Olig

ocene . 

This submergence was no t an overnight occurrence, 

but a slow supplanting of a terrestrial environment by a 

li ttoral one, and eventually by conditions typical of the 

neritic zone. 'rhe nature of the lower Miocene sed iments 

bears out this supposition. The Vaqueros is essentially a 

buf f sandstone, which includes such exotic f orms as Pecten 

Masnolia, Turritella inezana, · and Scutella fairbanksi; 

typical of a warm, shallow water fauna, and supposedly de

rived f rom remote regions. 

With continued subsidence, as the shoreline moved 

further inland, the Ventura area was occupied by deep~, and 
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consequently colder, water. This is shown by t he Foramini

fera which indicate quiet and cold water during the time 

that the black shales overlying the sandy facies of the Va

queros were accumulating . These s trata have been cor rela ted 

with the Temblor, and to them has been .1ssigned the name of 

Hincon Shales. 

Little direct evidence of the mid-Miocene epi

so<l,e of volcanism is present in the Ventura area. Outside 

of the one small Vaqueros sill on South Mountain, no ig

neous rocks crop out. The only indications of volcanic 

activity are the ash beds, now altered to Bentonite, which 

separate the Rincon formation from the Modelo formation. 

They occur at an equivalent horizon with the series of in

terbedded and intruded volcanic rocks of Conejo Mountain 

and the Santa Monica Mountains, 20-30 miles south and east 

of here. 

Overlying the black shales of the Rincon forma

tion are the organic, siliceous, and lighter colored shales 

of the Modelo formation. The gene ral concensus seems to be 

that the water in which t hese sediments wer e laid was shal

low, and while it may no+necessa rily have been protected 

from the open sea it was qu i et. The adjoining lands wer e 

low and the volume of detritus washed into the sea was com-
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para tivel y slight. The refore, t hese sediments represent 

an admixture of well sorted , land derived sedimen ts, organ

ic matter (principally siliceous or ganisms}, and volcanic 

ash - all of which accumulated in shallow water with a 

moderately cool tempe rature. 

The texture of t hese sediments becomes increasing

ly fine to the west, and the or ganic content is of greater 

importance. To the east the grain size of the sediments 

bec omes increasingly coarse, and the proportion of clastic 

mater ial increases. .In the area to the east of Sespe Creek 

the Modelo formation consists of massive, snow white, ar

kosic sandstones. The shales are arenaceous, and of ten have 

a dark brown color. 'rhese sediments indicate a pr ogressive 

shallowing of the Modelo basin of depos:i.tion to the east. 

show: 

A picture of this region during the Miocene would 

1.) The g radual encroaching of a warm, sub-tr o

pical sea over the Oligocene alluvial plain during 

the deposition of the Vaqueros formation. 

2.) Its progressive deepening as the sea spread 

flll't her inland, although 1 t remained shallow 

enough that bottom sediment could be s h i f ted by 
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occasional currents. 

3.) A comparat ively peaceful interlude before 

the Modelo formation was deposited. This f ollowed 

a time of intense volcanic activity in ne i ghbor

ing areas, a s a result of which volcanic a sh was 

sp read widely over the sea. 

4.) On the floor of this belted upper Mioc ene 

sea, surrounded by low land areas , a thick accu

mulation of o rganic mud s, ash, and fi ne grained 

det r itus was laid down. '£he shoreline stood to 

the east of ~anta Paula and from it deposits of 

deltaic muds and sands were built seaward. 

The Pliocene Epoch 

Although the contact between the Modelo and Pico 

formations is gradat ional, there is abundant evidence f'or 

a rather sharp break in s edimentation between these t wo 

units. The upper por tion of the Modelo consists of sil i 

ceous shales, with only a few lenses of quar tzitic sand

stone. The brown shales which occur be t ween the two f or

mations show little di f ference in coarseness of texture over 

the uppermost Modelo fonna tion. 
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The significant break in the sedime nt a r y record 

occurs i n the lowermost Pliocene . The Pico formation in-

eludes a l arge number of lent icul a r beds of conglomerate, 

which grade, both laterally and vert ically , into shales and 

sandstones. lirom their areal distribution, as well a s 

from the com~osition of the pebbles contained, Cartwr i ght 

{165) Cartwright, Lon D., "Sedimen·tation of the 
Pico formation in the Ventura Quadrangle , 
California," Bull. Amer. Assoc. of Petr ol. 
Geol., Vol . 12, no. 3, pp . 23~-248, March , 
1 928. 

infers tha t these lower Pico co nglomera tes are stream de

posited. The most significant feat ur e is the presence of 

a great quantity of sub-rounded fragments of Modelo s hale 

in the conglomerate. These indicate tha t the area no r t h 

of Ventura was being eroded during the early Pliocene. 

In the early Pliocene a period of deposition 

was initiated during which the sea withdrew from the posi-

tion it occup i ed during the [iocene . Not only did t he sea 

withdraw , but the water which r emained became i ncreasingly 

shallow. About the northern border of this r estricted 

Pliocene seaway , ·the land area was elevated, the gradi~'~t 

(165 ) 
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of the rivers increased, and they carried a gr eat volume 

of coarse detritus into the Pliocene embayment . 

The Pliocene embayment probably subsided a t about 

the same rate tha t s ed iment was supplied to it. In the 

course of time t he gradient of the tributary st r eams \Vas 

reduced, and only fine sediment was supplied. It was during 

this epoch that the thick accumulation of mudstones and 

silty shal e s of the middle and upper Pico formation were 

laid down . ., 

In spite of their fine textur e, and uniformity 

of stratification, there i s not much reason to believe tha t 

the water in ~hich these sediment s accumulated was eve r 

deep . During the upper Pliocene the Ventura embayment was 

a constricted tongue of water, extending inland a s far a s 

the area near Saugus. It was bounded by low shores, and 

into its quie t, shallow bas in the well so r ted mud s and 

silts of t he uppe r Pico formation were swept by sluggish 

str eams . 

Conclusion 

From the historical discussion of each of the 

epochs during the Tertiary in Lhe Ventura area, several 

interesting f eatures may be recognizeQ . These may be 
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1.) There has been almost uninterrupted de

position f rom the Eocene t hrough the Pliocene. 

2.) The history of t h e Ventura area dur ing the 

Tertiary has largely been the slow advances and 

withdrawals of the sea. 

3.) There is no evidence of significant dias

trophism du r ing the 'l1ert1ary. No direct trace of 

the post- Topanga disturbance, so prominent in the 

Santa Monica Mountains, is found here. 

4.) There is no indication of volcanic activity 

in the Ventura a r ea, with the exception of. a f ew 

altered a sh beds at the top of the fd ncon Shales. 

5.) All of the formations, with the exception of 

the Sespe, are marine. 

6.) In general the sea showed a r et r eat from its 

greatest extent in the ~ocene to its least in the 

Pl iocene. 

7.) The chief exception to 6.) is during the 

Oligocene when the sea receded completely and 
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only terrestrial deposits were laid down. 

8.) Throughout the ·rertiary the water covering 

the area of accumulation was shallow and com-, 

paratively quiet. 

9.) The surrounding land masses, for the most 

part, were of low relief, although there were 

several times of comparatively greater elevation, 

particularly during the Oligocene, early Miocene, 

and early Pliocene. 

10.) In general. the olimate ohanged, from warm 

sub-t.ropical in the Eocene to cold-tempera te and 

semi-arid in the Pliocene. One of the most sig

nificant breaks in the climatic record occurred 

before the Upper Oligocene when the Eocene for

est was supplanted by an open, Savannah-country. 
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PLEISTOCEN E HISTORY 

The history of later events which affected the 

Ventura region is complex and is compressed within a short 

period. These events are interesting because they occurred 

during the l'leistocene epoch and provide opportunity for 

an effort at correlation with the glacial stages recognized 

in the easteDlUnited States and western Europe. Such an 

attempted correlation is open to several serious objections: 

1.) Glaciation has not occurred in this area, 

and so a direct comparison is impossible. 

2.) The nearest important glaciated area is 

300 miles, and nearly 2000 miles separate Ven

tura from the standard American section. 

3.) The climatic fluctuations of the Pleisto

cene in Ventura may have been quite di f ferent 

from those in the continental interior of the 

United States. 

4.) A correlation does not necessarily exist 

between climatic changes and diastrophism. 

5.) The climatic significance of fossil re~.lns 
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has not been completely established. It ~ be 

that the ecologic factors of depth of water, 

salinity, currents, and distance from shore are 

tully as important as the climatic control, but 

have been overlooked. 

6.) Erosion and deformation often proceed con

currently and not consecutively. This makes it 

difficult to sharply limit the events in the his

tory of an area, and place them in the ordinary -

''pigeon-hole" type of correlation chart. This t ype 

of diagram gives the impression of a sha~ply limit

ed, episodic history. 

Four major events occur red in the Ventura area 

during the Pleistocene epoch. These are: 

l~) The deposition of nearly 4000 feet of marine 

strata. 

2.) The deformation of the rocks of the Ventura 

region in an orogenic episode responsible for the 

formation of most of the structures of the dis

trict. 

3.) Erosion which produced a surface of late 

maturity. 
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4.) Regional uplift, accompanied by warping, 

which was responsible for the formation of the 

marine and river terraces. 

These events are discussed in the order of their 

occurrence and without regard to. their time significance, 

before an effort is made to correlate them with the glacial 

chronology. 

Deposition 

No significant interruption marks the transition 

from the Tertiary to the Quaternary Period in the Ventura 

region. Deposition continued through the Pliocene into 

the earlier part of the Pleistocene. ·rhe embayment in which 

marine d~osit~s accumulated in the Pleistocene was more 

restricted than it had been in the Pliocene, and otherwise 

there was no important change. The early Pleistocene 

strata are composed of coarser sediment than the Pliocene 

deposits, and indicate an increase in the transpo r ting 

ability of the streams supplying detritus to the Ventura 

basin. Not only was coarser material supplied in the Pleis

tocene, but it accumul.a ,t;ed in shallower water. As described 

in the St r atigraphy section, there was a progre ssive with

drawal of the sea from the eastern to the western part of 
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the. Santa Clara Valley. At Aliso Canyon only the lower 5Q 

to 200 feet of the San Pedro formation are marine, at Har

mon Canyon the bottom 1000 feet, and at Hall Canyon the 

lower 1950 feet contain marine fossils. 

The climatic significance of the marine fossils 

contained in the Pleistocene strata is hard to interpret •. 

The fauna of the Santa Barbara for.mation, transitional be

tween the Pliocene and Pleistocene epochs, is conwonly re

garded as indicating cool water. The San Pedro, entirely 

Pleistocene, is characterized by an assemblage of organ

isms inhabit!~~ warm water today. 

(166} 
Bailey has shown that east of Ventura, warm 

(166) Bailey, T.L., "Lateral change in tauna in the 
lower Pleistocene," Bull. Geol. Soc. of 
America," Vol. 46, no. 3, PP• 489-502, March 
31, 1935. 

water San Pedro forms are found in Santa Barbara strata, 

which should contain organisms inhabiting cool water. He 

believes that the shoal water of a possible protected em

bayment some distance from the open sea formed their 

habitat. 
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Summary: 

The Ventura embayment was more constricted in 

the Pleistocene than it had been in the Pliocene. The 

land area to the north and east stood higher, streams were 

rejuvenated, and supplied coarse debris to the shallow 

basin. As the basin filled, the shoreline retreated west

ward, and marine deposits were supplanted by terrestrial, 

The fossil organisms reflect the climatic flue!"" 

tuations of the epoch. The earlier indicate cool water, 

the later warm. These changes have been correlated else

where with glacial and interglacial stages. rrhe ecologic 

"' significance of depth of water and distance from shore has 

largely been ignored, but is is responsible in the eastern 

part of the area, for the mingling of cool and warm water 

forms in the same strata. 

Detorma tion 

' Deposition was brought to a close by one of' the 

most important events in the history of the California 

Ooast Ranges. This is the episode of intense deformation 

responsible for the formation of' the principal structures 

of the Coast and Transverse Ranges. Near Ventura the 



majority of these structures were produced in a short per

iod near the middle of the Pleistocene. The Pleistocene 

age of the deformation was recognized at an early pexoiod 
(167} . 

j,n California geology by A. C. Lawson and by Joseph· 

{167) Lawson, A. c., "The post-Pliocene diastrophism 
of the coast of southern California, n Univ. 
of Calif. Publt, Bull. Dep ·t. of Geol. 1 Vol.l, 
no. 4, pp. 115·160, 1893. 

(168) 
le Conte • 

{168) Le Conte, J., "Critical periods in ~he history 
of the Earth", Univ. of Calif. Publ. Bull. DaRt• 
of Geol., Vol. 1, PP• 313-336, 1895. 

Most of the earlier workers in California geol ... 

ogy placed the time of deformation near the Pliooene.Pleisto
{169) 

cene boundary. Stille believes that the deformation, to 

(169) Stille, Hans 1 "The present tectonic eta te of the 
Earth," Bull. P.me r. Assoc. of Petrol. Geol~ Vol. 
20, no. 7, PP• 849 .. 880 1 JUly 1 1936. 

which he gives the name "Pasadanan" \Vas accomplished within 
I 

a short period, about 300 1000 years ago. 

The rooks of the Ventura region were deformed by 

forces probably directed from inland towards the coast. 

These are sedimentary rocks exclusively, and the chief type 
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of deformation to affect them has been folding. Faulting 

is important in the a reas where stress has been particular

ly acute and overturning of strata has occured. The most 

intense deformation is along the northern margin of the 

area, the slightest at the southern. The close relation

ship between the type of structure developed and the nature 

of the underlying bedrock was pointed out in the section on 

St1·ucture. 

Summary: 

The deposition of marine strata was brought to a 

close in the middle Pleistocene by an orogenic period which 

has been termed the "Pasadenan". All the rocks of the Ven

tura region were affected. F'olding is more widespread than 

faulting, and was more severe near the northern boundary of 

the area than the southern. This deformation was accomplish

ed in a short period. 

Erosion 

The relief of the Ventura region was increased 

as a result of the deformation of its rocks. As a conse

quence of the increase in elevation, the sea receded from 

the Ventura embayment, and marine deposition ceased in the 
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area once occupied by its waters. Consequent streams start-' 

ed the destruction or the more elevated portions or the 

region. 

It is unlikely that any part of the district 

reached a high altitude as the result of deformation. The 

rocks involved are soft and readily eroded. It may be in 

the Coastal Hills, that erosion and deformation were in 

equilibrium, and . the rocks were stripped away as rapidly 

as they were folded. The northern part of the area, where 

the rocks are more resistant, probably acquired a greater 

initial reli ef. 

The region remained comparatively stable for 

some time after the end or the period of deformation. Ero

sion procdded far enough in the cycle that a surface of 

late maturity was d~veloped over most or the area. It 

was a surface with a moderate relief, most of the valleys 

were broad, and the streams were at grade in the lower part 

of their length. 

The higher mountains in the northern part of the 

area preserve on their summits a less well developed sur

face which stands 2000 feet above the lower sur face in the 

· southern section. This higher surface was formed first. 

The disparity in elevation may record a regional uplift 
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before the Rincon surface was cu~ at a lower elevation 

across the weaker rooks in the southern and central parts 

of the district. 

The Rincon Surface had an effective relief of 

1500 feet at the end of its cycle. The surface was one of 

late maturity, ana was not a peneplain. It was interrupted, 

through the middle of the area, by a pronounced ridge which 

separated a broad central valley from the sea. A large 

south-flowing river, the predecessor of the Ventura, crossed 

the medial ridge, and connected the central lowland with 

the Pacific. This stream was joined by an equally large 

west-flowing tributary , Santa Paula rt ive r , which held a 

course along the northern side of the Sulphur Mountain 

ridge. 

The coastline was straigh t, although interrup t ed 

by ~number of blunt salients. For the most part the coun

try inland was low • and the sea cliffs bordering the shore

line were unimpressive. The broad submarine platform was 

floored with sand and silt cbse to shore. The only mo

derately steep coast was in the no r thwestern part of the 

area, where the predecessor of the Santa Ynez Mountains 

reached the sea. 



Plate XVII 

Restoration of Ventura Avenue Anticline 
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The production of the Rincon Surface required a 

long period. Al.though the underlying rocks are relatively 

non-resistant, a great thickness of them has been removed. 

Some indi~tion of the amount stripped off is shown in the 

accompanying diagram of a restoration of t he Ventura. Avenue 

anticline to its full height~ Some 10,000 feet have been 

removed since folding commenced in the middle Pleistocene. 

This statement is not meant to infer that t he Ventura Avenue 

anticline ever fo~med a ridge 10,000 feet high, for erosion 

never lagged tar beh ind deformation. 'rhe diagram does g ive 

a quantitative pictu r e of t he amount of stripping necessary 

to produce one section of the Rincon Surface. 

Summary: 

A surface of moderate relief was produced over 

m.o·st of the Ventura region in the quiet period following 

·t-he mid-Pleistocene orogeny. This surface reached the 

stage of late maturity in its erosion cycle, and possessed 

a maximum relief of 1500 feet.. 'l'he amount of stripping 

necessary to develop this· surfac.e across t he axis of the 

Ventura Avenue anticline totals 10,000 feet. 

Uplift 

The Ventura region was elevated in a r egional 
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uplift near the close of ~~e Pleistocene. This uplift 

was pulsatory , with periods of still-stand al.ternating 

with times during which the land rose. The sea had an 

opportunity to cut a platform and the Ventura River to 

widen its valley during the quiet interludes. In the 

times of elevation the sea was forced to retreat, and the 

river to downcut in order to hold its own against the 

rising l and. 'rhi,s intermittent uplift is responsible for 

the formation of marine and river terraces. 

The terraces indicate one of the more notewor thy 

features of the regional uplift. Some parts of the area 

have risen mo r e than others, and some, instead of sharing 

· in the elevation, have been depressed. The terrace sur

faces are not horizontal, but have been warped. This warp

ing is well shown in the marine terraces on iUncon Mountain 

and the Ventura Hiver t erraces. The lower Hincon terrace 

· disappears below sea l evel at Carpinteria, but rises to a 

maximum of 850 feet at Padre Juan Canyon 9 miles east. 

The Ventur a River terraces ar e inclined against the grad

ient of the river nor th of Casitas, and with the river, 

but at a greater slope, south of Cas~~as. The area of 

maximum elevation coincides with the Sulphur Mountain Up

land. The depressed areas are the Carpinte r ia Plain, the 
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Ojai Lowland, the santa Clara Valley, and Oxnard Plain. 

There may be uplift in progress at the present 

time. This is shown by the seacliff Bench between Punta 

Gorda and Pitas Point, the sub-levels of the Ventura River 

terraces, the numerous rejuvenated streams, and faulted or 

warped t errace gravels and alluvial fans. 

s ummary: 

The intermittent uplift of the Ventura reg ion is 

indicated by river and marine terraces. 1'he warping of 

these levels shows a dif ferential uplift, with some areas 

elevated, others depressed. This diastrophism is apparently 

still in proe ress-

Chronology 

The difficulty of correlating events of the Ven

tura Pleistocene with the glacial chronology was pointed 

out in the introductory part of this section. .';ustatic 

fluctuations of' sea level during the Ice Age are impos

sible to distinguish from crustal movements in this shor t 

length of coast. The only basis for correlation with the 

glacial-interglacial scheme is the supposed temperature 
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significance of fossils found in the ma rine Pleistocene 

strata, and buried in terrace gravels. According to this 

evidence, at the beginning of the epoch, and before the 

diastrophic period, there appears to have been a time of 

cold temperatur e follo wed by warm temperatur e of sea water. 

rrha·t the control of ecologic co nditions ma;y have been 

fully as impol' tant as any temperature significance is 
(170) 

pointed out by Woodring • 

(170} Woodring, W.P., "San Pedro Hills," XVI In
ternational Geological Congress, Guidebook 
15, PP• 34-40, 1932. 

"Fossils from the marine 
Pleistocene terraces of the San Pedro Hills, 
California," Vol. XXI X, no. 171, pp. 292-
305, March, 1935. A .~.s. 

No evidence is available for correlating events 

in the diastrophic and erosional phases of the Ventura 

Pleistocene with the glacial record. It is not until the 

comparat$vely recent Carpinteria assemblage accumulated 

that another common date is established. As shown in the 

section on Stratigraphy the Carpinteria sea cliff required 

approximately 20,000 ye ars for its recession. This length 

ot time would place the period of accumulation in the wan

ing phase of the last glaciation. 
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A further difficulty in correlating Pleistocene 

events is the lack of unanimity among glaciologists on t~e 

number and uuration of the glacial stage s. There is some 

agreement that there has been a bipartition in the record. 

One of the in te r gl acial stages l asted longer than the 

others, and s eparates an older, less well pre served from a 

young well preserved glacial record, 
(171) 

out for the Swiss Alps by Heim 

fhis was pointed 

and Penck and BrUckner 

(171) Heim, A., "Geologie der ~:: chw eiz," Vol. 1, 
p. 344, 1~19. 

(172) Penck, A. and Brttckner, E., "Die Alpen im 
Eiszeitalter , " 3 vols., Le ipzig , 1~01-1~09 . 

(172) 

(173) (174) 
and in the Sierra Nevada by Matthes and Blackwelder 

(173) Matthes, ~ rancois, "Geologic his tory of the 
Yosemite Valley, n u. s. Geoloflical .Survey , 
Professional Pape r 150, 13? PP•, 1 930 . 

(1?4) Blackwelder, Eliot, ;'Pleistocene glaciation 
in the .Sierra Nevada and Bas in Hanges," ~· 
Geol. Soc. of AmericaL Vol. 42, no. 4, 
PP• 855-922, Dec. 31, 1~31. 

Published estimates for the duration of the 

Pleistocene range from 500,000 to more than 5,000,000 

• 

f 



Plate XVIII 

Pleistocene chronology of the Ventura Region 



~
 

E
R

O
S

IO
N

 

U
P

L
IF

T
 

rr
ii

i1
1I

II
li

iT
II

II
~ 

E
R

O
S

IO
N

 
-
R

I
N

C
O

N
 

C
Y

C
L

E
 

~
I
I
I
I
I
I
I
I
I
I
T
f
D
D
r
r
r
r
~
 

D
E

F
O

R
M

A
T

IO
N

 

D
E

P
O

S
IT

IO
N

 
~II

III
HII

III
III

III
III

III
III

III
III

III
III

 

W
I
S

C
O

N
S

I
N

 

1
<

5
 

I
L

L
I
N

O
I
A

N
 

-5
0

 

S
A

N
G

A
M

O
N

 

III
III

IID
 

D
II

II
II

II
ID

l 

~
 

1
0

 
1

5
 

2
0

 
2

5
 

~
0
 

3
5

 

S
.P

. 
T

.P
. 

K
A

N
S

A
N

 8
0

 

Y
A
R
~
O
U
T
H
 

4
0

 
4

5
 

5
0

 
5

5
 

6
0

 
6

5
 

7
0

 
7
~
 

e
o

 

Y
E

A
R

S
 

P
L

E
IS

T
O

C
E

N
E

 
C

H
R

O
N

O
L

O
G

Y
 

L
.P

. 
S

.B
. 

N
E

B
R

A
S

K
A

N
 

rs
 

A
F

T
O

N
I
A

N
 

8
5

 
9

Q
 

9.
5 

1
.o

o
o

.o
o

o
 



-370-

years. Many authori t i e s favo r an epoch of 1,000,000 year s, 

und 25,000 year s or le t- s fOl' post-glacial time in the l a t

itude of the .Alps or the Sierra Nevada. In pr eparing t he 

correlation chart for the Ven tur a regi on (Pl a te XVIII), the 

arbitrary figure of l,Ooo , ooo years was s el ected f or the 

length of time occup i ed by ·t he glacial and interglacial 

stages. The purpose of the chart is to show the relative rather 

than the absolute dura tions of the various ep isodes in the 

·later history of the Ventu r a r egion. tThe t her it will be pos

sible to successf ully co rrel a t e t hem with a gl a cial r e cord 

2000 miles away r emains to be seen. 'l'he pa r ticular me r it of 

the di agratnmat~c method used is tha t it i ndicat es the r elative 

duration of a number of events, and also shows tha t they o id 

not commence 9r end in conformity with a number of arbitrary 

division p~ ints. 

The diagram shows that deposi t ion of t he l?leis t o

cene marine formations o ..: curred in the f i r st t wo glacial and 

first i~t .: rglacial epochs. The Coast Range dias t rophism 

falls in the middl e Pleistocene, o r during the long s econd 

interglacial stage. ..:£rosion oontemvoraneous with deforma

tion, outlas ·ted it, and continued in t o t he t;h iro. gl aciation. 

The post-defoi·mation erosion cycle was ended by reg ional 

uplift which commenced in the l ast inter gl acial stage and 
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has continued into the Recent epoch. 

SUMMARY .A.ND 00NCLUSION 

The Ventura reg ion is of int e rest; 1.) for the 

great thickness of 44,000 feet of .L'e r tia r y and Q.uaternary 

sediments, and 2.) fo r the compl e x se rie s of events whioh 

occur red in the Pl e is~ocene. The Pleistocen e history may 

be divided into f our majo r e p isode s: 

1.) The deposition of 4 ,700 . fee t of marine 

sediments. 

2.) The deformation, by folding and faulting , 

of all the ro cks in the reg ion by a mid-Pleis:.. 

toc ene ~rogeny. 

3.) Erosion which produc ed a sur face of late 

maturity follo~ved ·the def'o r ma t ion, and was in 

part contemporaneous. 'I'en thousand feet of 

sediment were stripped f rom the axis of the Ven

tura Avenue anticline . 

4.) Vertical uplift, averag ing 1,000 feet, ini

tia ted ·the present erosion cy_;t~cle. i'he intermit

tent uplift is recorded by terraces in the Ven-
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tura River valley, and by marine terraces along 

the coast. 

The ·terraces are warped and show that uplift was 

not uniform over the entire ar ea. Some parts of the region 

were eleva ted while others were depressed. 'fhe maximum 

elevation is found where the most intens e deformation oc

curred, and particularly where the rocks have been anticlinally 

folded. The depressed area s roughly coincide with s~yndinal 

axes. 

Three t erraces may be recognized throughout the 

length of the Ventura Hiver. 'rhey attain thei r gr eatest 

height near the center of the area, and slope away from this 

apex in both dire6tions. North of the axis of uplift the t er

races have an i~clination of three degrees against the normal 

stream gradient. bou~h of the a xis they are inclined with 

the stream, but have a grea ter slope. 

1'he marine terraces are best developed in the 

western par t of the coa stal sec tion. Four levels a re suf

ficientl y well pres erv ,J d th a t they may be mapped in de tail. 

These terraces are inclined westward, and have a slope of 

100 feet to the mile. They have been fault ed , in addition 

to their recent warping. 'rhe evidence for these recent 
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displacements is most apparent on the sur face of the low

est marine t errace near the western border of the area where 

t wo low scarps cross ·the Carpinteria Plain. 

The post-def ormation surface of erosion is called 

the Hincon Surface. It had r eached late maturity in its 

cycle, and possessed. an effective relief of' 1,500 feet. 

Differences of rock resistance and structure are cleax·ly 

reflected by di f ferences of elevation. 'rhe Ventura Hiver 

followed nearly its present course across ·the Hincon Sur

face. l t was joined near its mid-point by a la!'ge west

flowing tributary , known a s the Santa Paula .n ive x·. Near 

the close of the dincon Cycle this stre am wa s captured , 

and was diverted to join the ~anta ~lara Hiver. 

The Carpint eria fossils are found on the surface 

of the lowest marine t err a ce. From the rate of recession 

of the :5ea cliff, the y appear to have accumulateu appi·oxi

mately 30, 000 years ago. A nar row coas tal plain, crossed 

by small streams, was the environment of deposition. The 

vertebrate remains show fe w e f fe c ts of transporta ·tion, and 

are a tar pit a ccumul ation. I'he plant fossils show evi

dence of decay and attrition, and may have been in·ti·od.uced 

by the overflow of the small s t r eams during occasional 

floods. The plants indicate a cooler, more humid climate 
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than exists today at this l a titude. 

The modern shoreline is now in approximate 

equilibrium. l'he headlands are r e trogr ading 11 a nd the sand 

beaches are prograd ing on t he l eeward. siue of the principal 

stream mouths. l'he r e. te of growt h is co rrel a ted with the 

seasons, and ·with t he in ·tensi ty of storms and floods. 

Mater ial carried down by streams is the chief sourc e of 

sedi ment in thG beaches. 

Changes in the appearance of the Ventura shoreline 

during the period o f uplif t, and at th e pr esent time, fol

low a definite sequence. The recognition of this sequence 

as part of a cycle of erosion, ap plicable to steeply slop~ 

ing shorelines of eme r gence, developed from this study. 

The coastline of the Ventura region is in late youth in 

terms of the cycle. 

A possible attempt to correlate events in t;he 

Pleistocene history of the Ventura region with the sta.nd.ard 

glacial-interglacial sequence may be as follows: 1~) the 

deposition of the marine sediments occurred <i u.ring the 

first glacial and inte rglacial epochs, 2.) the period of 

deformation and erosion i s i n t he s econd glacial and long, 

second inter glacial stages, 3.) the uplift took ;>lace at 
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the time of the l a st, rela tively short, double glaciation. 

This different i al uplift is in opera tion a t present, es~ 

peoially in the central part of the area, where the axis 

of the Ventura Avenue anticline enters the sea. 

Fundamental Problems 

Many of the problems in this study possess 

more than local interest, and a re questi ons of funda-

mental import~nce in the history of the California 

Coast Ranges. A number of the broader problems to which 

this investiga tion contribute s ar e i nd ic a ted i n the sec

tions to follow. 

1. Eustatic lowering of sea-level 

Numerous pape r s in recent years have directed 

attention to the occurrence of a low bench, about 2 meters 

above the pre sent sea-level, clearly abraded by the waves 

and occurring as a more or less continuous fe a ture on many 

coasts . As a rule, this wave-cut pl a tfoem, be s t seen on 

oceanic islands, is lea st a pparent on continental shore

lines where it has been ob scured by local elevat ion and 

depression of the land. It may, a lso, be hidden by sed-
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iment sup plied by streams and distributed by the littor~ 

al current. 

In the United States the principal advocate 

of the post-glacial lowering of sea-level has been 
(175) 

R. A. Daly, and other writers a re in essential agree-

(175) R. A. Daly, "A general sinking of sea-level 
in Hecent time, " Proc. Nat'l Academy 
of Sciences, Vol. 6, P• 246, 1920. 

---~-' "The Geology of American Samoa" 
Carnegie Institution of Washington, 
Publication No. 340, 1924. 

---~-::-' .Age~ 
1934. 

''The Chang ing World of the Ice 
Yale University Press, New Haven, 

ment with his observations. There is little doubt of the 

world-wide occurrence of a low, wave-cut pla tform slightly 
. . (176) 

above present sea-level. That this platform is not the 

(176) Baulig, Henri, ''The Changing Sea-level," 
Inst. of British Geographers, Pub. 3, 
George Phillips and Son, London, 46 pp., 
1935. Reviewed in The Geogr aphical 
Jo ,unal, Vol, LXXXVI, No. 4, PP• 24-25, 
October, 1935. 

L. J. Chubb, "Geology of the Marquesas Isla nds," 
Bernice P. Bishop Museum, Bull. 68, 7lpp., 
1930. 

J. s . Gardiner, "Coral Reefs and Atolls, " Bull. 
Museum Comp. Zool., Vol. 71, No.1, 30 PP• 
1930. 
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Johnson, '' Supposed two-meter bench of 
the Pacific Shores," Inter. Geog. Consr., 
Comptes Rendus, Tome II, fasc. 1, PP• 
158-163, 1933. 

Pollock, ''The amount of geologically re
cent negative shift or strand line on 
Oahu," Jour. Wash. Acad. of Sci., Vol. 
18, No. 3, PP• 53-59 1 1928. f 

Stearns, "Shore benches on the island of 
Oahu, Hawaii," Bull . Geol . Soc. of Americ 
Vol. 46, PP• 1467-1482, 1935. 

vVentworth and H. s . Palmer, "Eustatic 
bench on islands of the North Pacific," 
Bull. Geol . Soc. of America, Vol. 36, 
PP• 521-544, 1925. 

Ho wel 11illiams, ''Geology of Tahiti, Moorea, and 
Maiao, n Bernice P. Bishop Museum, Bull. 
105, 89 pp., 1933. 

WOI'k of storm waves is sho wn by the fact that it occurs be-

hind coral r ee fs, along the shores of embayments , and in 

other localities protected from strong wave a ttack. 

Evidence fo r the pre sene e or absence of an eu-

static bench along the Ventura coast is not conclusive. 

The main reasons for this are the recency and character of 

deformatbn. Another process that obscures the e\Tidence is 

the f act tha t the co astline is being prograded through much 

of its length, especially in the section east of the Ventura 

R,.ver. In spite of its inconclusive nature, the appearance 

of the Ventura coast f avors the proposition of a recently 
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lowered sea-level. Indications that suggest this nega

tive shift are; 

1.) Traces survive of a .low b~nch, 4~6 feet 
i ~ 

above sea-level, iz¥protected coves along 

the Carpinteria coast near the tar-pits. 

2.) Partially submerged rocks off the coast 

are truncated at approximately the same 

height above sea-level. 

3.) Streams entering the s ea are entrenched near 

their mouths, even where their length is not 

being shortened by wave attack. 

4.) \ aves no longer reach the base of sea cliffs 

which were being vigorously attacked in com

·paratively recent times. 

5.) Although the .Sea Cliff Bench is interpreted 

as the product of losal warping, some of its 

apparent elevation may be due to the lower

ing of sea-level. 

Summary: The problem of an eustatic lowering of sea

level can be answered only by observa vions extended over a 

long distance on a coastline free from local de f orma t ion. 
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It is interesting that in the Ventura Hegion more evidence 

was found favorable to a negative shift of sea-~evel than 

opposed to it. 

2.) Glacial changes of sea-level 

The fact that removal of large quantities of 

sea wa ter during the gl ecial stages of the Pleistocene 

caused a lowering of sea-level, escaped general notice for 

a long time. Proba ~ ly the first mention of this accompani

ment of gl:J.Cia tion wa s in an early review of Agassiz's 
(1??) 

glacial theor,v. It as not until Daly advanced his 

(l??) c. MacLaren, "The Glacial Theory of Px"ofessor 
Agassiz," luner. Jour. of Science, Vol. 42; 
pp. 348-365, 1842. 

Glacial-Control Hypothesis for the origin of coral reefs 

that interest was a roused in the problems associated with 

a shifting sea-level. 

Attempts have been made to correlate coastal ter

races with fluctuations of sea-level during the Pleistocene • 

.E'or the California coast the most significant paper is that 
(1?8) 

by w. M. Davis on the terraces cut on the south side of 

(1?8) W. -M. Davis, "Glacial Epochs of the Santa 
Monica Mount ains, California," Bull. Geol. 
Soc. of ~~erica, Vol. 44, PP• 1041-1133, 
1933. 
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the Santa Monica Mountains. Davis discounted the import

ance of local movements of the land and believed that the 

terraces were produced by alternate transgressions and re

gressions of the sea in harmony with ice advance and retreat 

in the continental interior. 

'rhis h~pothesis fails to account for the great 

number of terraces found on other secti ons of tAe coast, 

and the eleva tiona at which they stand. The complex ser

ies of events in the earlier Pleistocene is i gnored in 

this theory of gl acial control. In the Ventura regi .J n 

the terracing epoc~ occurred in the la ·te PleistOCEine. The 

terraces are too numerous and are too high to have been 

formed by the shifting strand line of an oscillating sea. 

Changes did occur in the ~osition of sea-level 

during the Ice Age; and some evidence shoul.d survive ot its 

fluctuations. No lndica tion of the lowered sea level of 

the first t wo glacinti.o ns can be expected in the landscape; 

for these t wo precede the "Pasadenan" orogeny. Furthermore, 

it is not possible to discriminate between the effects of 

the Ulinoinan low-stand of the sea, and the pulsatory up• . 

lift of the land. 
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Some evidence should exist, on a stable coast, 

of change s as socia ted with the Wisconsin lowe ring of sea

level. In spite of the mobility of the Ventura em st, a 

number of features a re preserved which may 'be the resu.l. t 

of the l o. te Pl e istocene s wing ing s c-: a-level. Among these 

are the gra\tel-filled, former stream channel's which cro ss 

the Carpinteria Pl a in. It i s p ossible tha t they were incis

ed during the lowered -t~ i scons in sea-level a nd f illed in 

during the post-glacia l rise . 

Transverse profiles of the valleys of the 

Ventura and .San t a Clara Rivers ':1 re s i gnificant. rrhe walls 

of both vall ey s intersect the floor a t a high angle, and 

appea r to con tinue bene :i-~h the al luv ial fill . The flat 

floors of these valleys ha ve be en built up by a ggradation. 

The Ventura valley, 4 miles inl ru1d , is filled to a depth 

of 60-80 feet. The depth of fill in the Santa Clara Valley 

is not known to the writer, but it mus t be considerable. 

It would appe a r tha t these streams e xcava ted t heir channels 

below their present elevation during the ·rasconsin low-

stand of the sea . Vilth the r i se of sea-level in the early 

Recent, they filled in the v al.ley f loor to its present level. 

No t enough s ouna.ings have been r ecorded on the 
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Coast Survey chart of this coasta l section to tell whether 

or not a submerged sea-clif f is present. No l a rge subm,ar-.. 

ine canyons are reported here , al ·though one has been <J.e s

cribed at Hueneme, s outh of the Santa Cla ra River. 

Summary: Evidence of the o sc ill a t 1ng Ple 1sto

cene se-level ha s been obscured by deforma tion and upl:ift 

of the l a nd . 'rhe only shift i n sea-leve l which may be pro

visiona l ly i dentif i ed is the one as sociated with the Wiscon

sin glac1a tion. It 1 s unlikely thn t 1 t will be possible to 

correlate ma rine terrace s i n ·the Ventura a r ea with gl a cial 

fluctuations of sea-level. 

3.) Relation of terraces to coastal rocks. 

One of the interesting problems in the study 

of the Ventura terraces is their relation to the underly

ing rocks from the standpoint of development and preser

va tion. A study of the physiographic map (Plate VIII) 

shows that no terraces occur along a considerable stretch 

of coast, but that they reach their fullest development 

in a single part of the area , the western slope of Rincon 

Mounta in. 

a.) Development: The relation of rock resist

ance to terra ce development was pointed out by w.s.T. 
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{179) 
Smith more than thirty years ago. Rooks of high 

{179) w.s.-T. Smith, 11 A topographic study of the 
islands of Southern California,'' ~· 
Dept. Of Geol., Univ. Of Calif. Publ., 
Vol. 2, No. 7, PP• 179-230, 1930. ' 

erosio.nal resistance will be only slightly benched in the 

same time interval that rooks of moderate resistance wUl 

be truncated by a broad wave-out terrace. 

In the Ventura area, under nearly identical 

conditions of marine erosion, insignificant terraces in 

the Eocene sandstones of the Santa Ynez Mountains were 

out during the same time interval as the broad Rincon 

series in the Miocene siliceous shales. The broadest 

platforms should be expected in the non-resistant mud

stones of the Pico formation. Undoubtedly they did de~ 

velop in the Coastal area underlain by Pliocene rooks, 

as is suggested by the broad bench west of the Ventura 

River mouth, but they were destroyed in the present ei·o ... 

sion cycle. 

b.) Preservation: The problem of terrace pre

servation is of somewhat greater interest. The ma:rine and 

river terraces are best preserved where they are underlain 

by siliceous Miocene shales. Examples are; the I level 
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ot the Carpinteria Plain, the west slape of Rino·on MountaiJ:J., 

the west end of Sulphur Mountain, and the Ventura River 

Valley in the vicinity of Oakv.iew and Lacrosse. 

This preservation of landforms out in these 

siliceous shales is not restricted to the Ventura region. 

Two other important terraced regions between Ventura and 

Los Angeles Harbor are underlain by similar rooks. These 

districts are the san Pedro Hi.lls and the Santa Monica 

Mountains near Point Dume. The reasons for this res1s

tance to denudation W6re- discussed in the section des

cribing Sulphur Mountain (pp. 189-190). 

The rock structure appears to exercise little 

oon trol over terrace development or preservation. The 

Miocene rocks which underly the best preserved terraces 

are among the most intensely deformed in the region. 

One exception to the general lack of structural control 

might oe noted. 'rhe Pliocene deposits west of Los sauces 

Creek preserve the lowermost of tbe Rincon terraces as well 

as do the Miocene shales. Here the Pico formation dips 

landward. south of .Seacliff, where the dip is seaward; no 

further terraces are encountered and they are supplanted 

Vy dip slopes and extensive landslides. The single excep-
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tion is the terrace series west of the Ventura River 

which is beyond the reach of wave erosion. 

4.) Local Nature of Coastal Terraces. 

A striking feature ot the terraces of the 

California Coastline is their discontinuity. Long 

stretches of shoreline supper\' a series of brca d terraces 

that often rise to high altitudes. Equally long parts 

of the coast are devoid of any indications of terraces. 

This phenomenon is clearly illustrated within the limits 

ot the Ventura region. No terraces occur south of Ventura 

on the hills surrounding the Oxnard Plain. In fact, the 

lower hill slopes on the northern side of t .he Santa Monica 

Mountains are buried by the alluvdum of the plain• and 

appear to have been depressed below sea-level. Northwest 

of Carpinteria the c<:2 st also gives indications of recent 

submergence. 

The classic example tor the differential move. 

ment of the California coast is the contrast between tm 
terraced slopes of San Clemente Island and the San PedrO 

Hills, and the submerged shoreline of .Santa Catalina island 

at a midpoint between the elevated blocks. south of the 

Ventura region, the western end of the santa Monica Moun-
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tains was depressed below sea-level in late geologic 

t3me, and their seawa rd continuation, the Santa Barbara 

Islands was separa ted from the mainland. 'I'he islands, 

themselves, are girdled with terraces, a nd the northern 

shore of the Santa Barbara Channel is terraced. 

Some understanding of the nature or these un

like movements, 1n contiguous areas, is an outgrowth ot 

this study. The sections describing the Rincon marine 

and the Ventura river terraces show that tb,ese la vels 

have been warped. The river terraces are arched upwards 

in a f a shion similar to a bro ad anticline. The marine 

terraces are til ted, and slope westward from the point of 

maximum elevation down to a re gion where the most recent 

mevemen t is tba t of depression. 

5•) Correla t1on of Marine Terraces. 

It VDuld be a compar at ively simple task to cor

relate terraces along the Cal i fornia coast if it could be 

clearly shown that they were produced by a fluctuating sea .. 

level. Unfortunatel y it i s i mpossible to reconcile thir

teen terraces on the San Pedro Hills with the standard 

glacial-interglacial sequence. Most of the southern Cali~-
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ornia coastal terraces are the result of elevation of the 

land-. This is a local phenomenon, while a change. in sea• 

level is world-wi~e. The preceding section has in~icate~ 

that the ~ount, as well as the nature, ot the movement 

varies from place to place-. 

The correlation of terraces is not likely to . 

be successful because of their loca+ rather than region

al character. The Rincon sequence, for example, differs 

from the descriptions by Davis tor the Santa Monica Moun-

tains, and by Woodring tor the s an Pedro Hills. 

6.) Relative stability of the Coast compared to the 

earlier Pleittocene. 

It is diftirult to determine whether the 

California coast is more stable today than it was 1n the 

earlier stages of the Pleistocene. Deformation is active 

at present, but whether it is proceeding at a less rapid 

rate is a problem which r~quires further study. 

In sp1te of this diffic.: ulty, the iJresent appears 

to be a period of comparative crustal stability. Two epi

sodes of crustal unrest occurred during the Pleistocene; 

first, the 11Pasadenan" orogeny, and second, the uplift re .. 
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corded by the terraces. In the same geologic epoch 

there were also two periods of stability; the depositional 

phase at the beginning of the Pleistocene and the Rincon 

erosion cycle. 

The Ventura Region is, at L: ast 1 as stable now 

as during the two quiet stages of the Pleistocene• but 

less so than during the times of deformation. Stille, 

and other geologists believe that the "Pasadenan." orogeny 

oooup4ed a short interval of geologic time, and was a per

iod of greater instability tban the present. 

The coast is more stable today than during the 

period of regional uplift. The present Rincon sea cliff 

is the highest of the terra ce series, and indtl ates that 

the sea bas been attacking the land at the present level 

tor a long period of time. 

7.) Recency of later det'orma tion. 

One fe a ture of the southern California land

scape is the abundant evidence of the recency of deform

at ion. The Ventura region is no exception, and among the 

indications of recent crustal unr8st may be cited; the 

faulted su rface of the Carpinteria Plail.l~ the faul,ted 

alluvial fans at the base of Santa ?aula Ridge• the low 
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hi~~s elevated above the Oxnard Plain near Montalvo, 

the warped ~erraoe surfaces, and the recent elevation 

of part of the modern shoreline at Seacliff. 

8.) Natqre of the most recent deformation. 

One of the more sp eoula tive of the fundamental 

problems raised by this investigation is the nature of 

the most recent deformation of the Southern Coast Ranges. 

Is the Ventura region now undergoing broad regional uplit1i, 

or are its rocks being folded and faulted? As pointed out 
... 

in the preceding section• most of the visible deformation 

is raul ting or warping. .An important point is that · the 

pre sent crustal unrest is most active whe1·e the most in. 

tense defora mtion occurred in the mid-Pleistocene orogeny. 

In general, sections faulted, then have been revived as 

faults today, a n ticlina~ axes, as the Ventura Avenue anti

cline, have been up arched, and synclines, as the Ojai Valley 

depressed. 

Pasadena, California 

February 1, 1937 




