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fault traces; the 1 ines, instead, represent linear photo features which 

suggest for one or more reasons that they might be faults (see map 

explanations for specific reasons). 

In addition, it is very difficult to prove whether faults extend 

to the surface of unconsolidated or very poorly consolidated alluvial 

materials, and hence displace these materials. Obvious fault breaks 

which displaced the ground surface on top of such materials in the 

epicentral area of the 1971 San Fernando earthquake commonly could 

not be discerned wel 1 inrnediately beneath the grou·nd surface where 

observed in trenches soon after the earthquake. In addition, 

strong vegetational lineaments may occur along ground surface projections 

of faults even though the faults do not necessarily displace ne.ar-sur­

face materials. This is because the control of groundwater at greater 

depths by faults which displace older sediments may be reflected at the 

ground surface because of transoiration alonq the aporoxirn.:.te surface 

projections of the faults. 

Descriptions of Faults 

The general characteristics and relative activity of thirty seven 

individual faults, zones made of more than one fault, and zones made 

up of both faults and aerial-photograph lineaments of the County are 

described in Table 3 (see also figure 9). The desc:riptinns also Jncl1Jde 

for each fault or zone an estimate of (1) the most recent qeologic time 

span of activity, and (2) the "maximum credible er1rthqu~kl'!. 11 
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THREE DESIGNATED AREAS OF 
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I CENTRAL REGION \ 

(adjoining map) \ 

Plru #-

SOUTH REGION 

(plates 5a E:5bl 

il:- Oxnard 

\ 

\ 

\ 

- INDEX MAP FOR TABLE 3 
North Region- Fault descriptions 

34-37; see plate 6 . 

' 

Central Region - Fault descriptions 
24 - 33; see adjoinig mop. 

South Region - Fault descriptions 
1-23; see plates 5a E: 5 b. 

\ .., \ 

\ 
Piru 

FAULTS OF THE CENTRAL AND NORTHERN REGIONS (EXCLUDING THREE DESIGNATED 
AREAS OF THE NORTHERN REGION; WHICH ARE SHOWN ON PLATE 6) 

(after Jennings and Strand , 1969) 

figure 9. On right : Index inap for hble 3, "Descriptions of faults of 
Ventura County . • On left : inap showing faults of the central 
and parts of northern region of the county . 
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Table 3 
\ 

De1crtptton1 ,t t1ult1, 1vtd1nc:1 ter r1c1nq ef actlv1t¥, and uxt- crtdlbl1 upecttd 11rthqu1k11, 

IIU>IUII (I J .. . ro1111011 191 or 
htnt 110vment . . ., (2h plus Ngn1tucii 

IWE DESCRIPTION £VIDENC( fDA AECOICY Df ACTIVITl of NxlllUIII cr141b11 
expected earth• 
IUlkt Ill 

SOUTH (1) 
• 

I. Unn111ed-north of D1spl1c1s contact between Coldwater and S1sp1 ForNtlons Und1t1ralntd, In Coyote Cratk area, older alluvial µndettralntd', not 
Chtsuhoo Mtn. left laterally for about 5,000 faet, as upped by deposits 11• to south of possible faulti thl1 1ug- atte11pted. 

Dibblee (1930-451• To 11st along trend, In vicinity of guts pou1b11 r1lat1v1 uplift to north. 
Coyote Creek, Ca lfornl• Stat, Water Resources 1011'11 
(1953, plat, 1-11) also shows• f1ult1 and a strong air 
photo lln11111nt occurs 1n s ... •r••• about on contact 
bet~een Coldwater and S1sp1 Fol'llltlons. farther to 11st, 
llnHr Clll)'ons (Rice Call)'on, for exuiple) suggest 
r.ss1b1• sites for concealed faults, which could be 

nks to additional faults In northern OJ1I Valley 1r11 
to east. The faults described herein probably are 
ortncto11lv h•..tdlna ol1n• fault• whkh din d,i,,oolv """th 

2. Bear Call)'on Reverse fault north of OJ11 Valley (Balley, 1951; fine, Undttlral ned. µnd1t1ralntd1 not 
1954; and others).aho In area are strong ltneuientJ 1tteapted. 
suggesting north-dipping bedding plane fault and a 
!)0Ss1ble north-dipping fault at b1s1 of hills. If f1ult1, - fh•l .. , 1 le Info tht begd1::a yf the i-•r Ind ·l1dl• . er l1r orut on• o t • 1 , or t •Y uy con nue 
1ubtly to the we1t 11 bedding plane f1ult1 , 

Youthfulnen of f1ult1n9 11199Hted by1 -•riH : 
3, San Cayetano Strong, gently to 110der1t1ly north-dipping thrust faults 1c1rp1 ind linear fault faature11 •carp alone ~locene; 7.5 

Zone (20" - 50') eitend 17 •1111 froa east tdge of OJ•1 north • Ide of Upper Ojai V1ll1y, elone lllhlch (or 8,0l) 
Valley 11st to Sespe Creek; r1lat1d faults continue late Queternery erav1l1 ere feulted upward to .. 
east along b1s1 of hills to Plru. In Sespe Creek area, north at l111t 200 to )00 fe1t1 abund1nt oll 
est1uted 30,000 feet of stratigraphic throw of post end tar •••P•I apparent feultlne of older and 
Cr1tac1ous rocks 111s calculated by fin• (1954). po11lbly yount•r 1lluvlu• In 1outht11t corner .. 

of OJ•I Vall•YI end st••~ south front of Sant• I Pauli Ridge (upper pl1te . L1nd1llde1 
1 1r1 c-n In conjunction with fault , F1ult1 
, of Sulphur 111M1nt1ln 1nd other 1one1 ••• to 

I 

1 di• lnlu •1.h ••-ft lndlr•llnu lh d001lnence I 

4, Arroyo Parlda• [astwrd continuation of Mission Ridge fault of Santa Strong, well developed geD110rphlc features of fault• ~loc1n1i 7.1 
Santi Ana Zone ltrbara area, 1xt1ncls to point at southeast end of Ing suggest youthful activity: north-facing scarp 

OJal Valley whir• San Cayetano zone apparently begins, In older alluvial gravels along Villanova Road 
Dips are 110d1r1tely st11ply south, and contact · laplles at least 200 feet of dtsplaceaent of gr1v1ll1 
between Coldw1ter and Sespe fon11t1on ts · also deflection of Poplin 1nd Coyote Creeks; very 
displaced left laterally 2,500 to 4,000 feet along 1111 youthful scarpsL!ccur along the south side of OJal 
Arroyo P1rlda fault (Chauvel, 1958) . Adjacent faults Yall•f• Wat~r- arlng, older and younger alluvlal 
and llne1111nts also are considered to be ~•rt of the graves In Ventura River are 200 feet thick north of 
ion,. See also L11111r and Merrlfled (1974. f1ult and 65 'feet thick to the south (Turner, 1971), 

1aply1ng relatively recent dlspl1c111ent . A second 
fault, affecting ground w1ter-be1rlng alluvl11111 of the 
Ventura River, was aapped by MontxOllery Rese1rch , Inc 

· (1972) to the north of the S1nt1 n1 . S01111 epicenter 
of a1qn1tud1 J - 4 are crudelY allcined along this ion, 

5, Cllhulna Creek West edge of county, 4 • 5 •1111 long; extends Into Undetera1ned '-1nd1t11111ned, not 
lineament · Arrovo P1 r td1 f1ult attet11Dted . -. 
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REGION (I) 

6, Lion Cal\)'on Zon1 
(herenuied) 

7. Ilg Cal\)'on Ind 
Shir faults 

e. Red Mountain 
Zone (Including 
Rincon Creek 
and Padre Ju1n 
faults) 

9. Sulphur ·Mountaln 
Zone 

10. V1ntur1 River 
area fau1 ts 
(• ldwa, between 
sea-cout ind 
Red "tn Zone 

11. Ventur• and 
Country Club 
faults 

Descrtptton 

Zone of faults whtch extends west fro. Santa P1ul1 
Creek along south edge of Upper OJ•t Valley, 
through Lion Canyon 1re1, and ~o,stb1y to Oak 
View Ind beyond to Like C1stt1s 1re1. Generally 
the faults dtp south ind have I sens~ of reverse 
dlspl1ce1111nt, L1rg1 11ndsltdes partly obscure 
rehtlon~hlps. 

Ext~nd west fra S1nt1 P1u11 Creek 11ong north stde 
of Sulphur Mountltn (Batley, 1951; Fine, 1954), 
but ire obscured to west by l1nds11dlng. Btg 
C1nvon dlDs steeDh north 1nd Slur. aenth south 

Extends eastward onshore 1nd fr011 Santi 81rblr1 
County tnto county; the 110re northerly, reverse 
hu1ts dip 110der1te1y to steeply north, whereas 
s01111 of the !Mire southerly fau1 ts dip steeply 
south. Severely faulted Ind folded sh•1• of the 
Pico, Rincon ind other fonwttons 1r1 severely 
landslid, Zone Joins Sulphur Mount1tn zone, 
east of Ventur• Rtver. 

Apparent continuation northeast of Red Mountain 
zone; extends 12 • Iles along south f1c1 of 
Sulphur Mount1tn to S1nt1 P1ul1 Creek where tt 
Joins San Cayetano zone. Otp of principal 
reverse fault: 60" - 70' N. at west end; 40' N, 
(Ballev. 1951. cross section). eutem Dart 

Serles of faults ind possible faults 1trtk1 1baut 
east (s1v1r11 were • 1pped by kfley, 1951), 

\ 
Evidence for recency of activity 

We11-deve1oped, youthful scarps along s~uth edge of 
Ueper Ojai V111ey, 1ccapanled by ste191y upttlted 
older 111uvtua (11 reported by T. L. Balley, 
personal c011aUnlc1tlon to a. L. CtlwecK, 1972); 
cong10111tr1ttc gravels of Qu1tern1ry 191 1r1 
1pp1rently displaced In Lton Canyon 1r11; ind 
prob1b1e dtsp11ceaent of gravels ind deve1op11ent 
of scarps occur tn the Oak View area 

Low, 110dlfted scarps tn older 1l1uvt1111 It east edge 
~f Upper OJat Valley suggest youthfulness. 

Faults near Rincon Potnt are Indicated to have 
Holocene dlsp11c111ent by Ztony and others (1974)'. 
Near Punt• 6ord1 terrace deposits at 600-foot 1eve1 
ire dlsp11ced tn excess of 25 - 50 feet vertically, 
ind 1ccoap1nylng apparent, IIOdlfled scarps suggest 
youthfulness. Rincon Creek and nearby faults dis­
place C1slt1s Fonwtlon of earlier Qu1tern1ry 1ge. 
Adjacent to Ventura River on east, terrace gravels 
at 400-foot and 700-foot levels apparently are 
faulted; surveys Indicate th1t betwee~ 1934 and 
1968 the region north of the fault rose as• block 
0.83 feet ,. ·-~ ·--- anA o•"··· 1qnl 

Steepness of upper part of south face of Sulphur 
Mountain ••Y reflect re1attvely recent faulting, 
11though up-faulted Monterey For1111tlor, on north 
h 110re resistant generally than down-faulted 
S1nt1 Margarita and Pico fonwttons to south. 

Apparenl1f up-faulted ridge protrudes Into river 
1re1 ind deflect, river ch1nn11; fault Is 
slightly south of trace of V1ntur1 anticline, 
1crou which Putnu (1!142) calculated 400 feet of 
11011ft of • tddle -late Ouiternarv river terr••--

Fault shown by Ogle (1969) In cross section to Pr011tnent sc1rp and other geOIIIOrphtc ft1tur1s of 
dip 60' N., 11 part of Pitas Point zone: n•• Venturi fault Identified 11 1n 1er1a1 photogr1phfc 
•venturi fault" applied by C11weck (1975). 1nd topographic ltn11•1nt by Weber and others 
Fault extends east 11ong bis• of h111s through (1973); COIIP1•• nature of fault breaks 1t surface 
Ventura City area. Relationships with Country of weathered older 111uvlu• at one Ventura 1oca1-
C1ub fault - discovered by Venturi County Flood tty ire described by C11weck (1975). Landsliding 
Control Otstrfct because of differences tn (plate 21; Ab or Ad) possibly 1111 be related to 
9round water. levels, 1r1 descr\bed by Quick ground water conditions ind faulting. Olsplace• ent 

l'rob1bl• 191 of 
latest 110ve111ent 
(2)1 plus Ngnltude 
of •axl- credible 
expected e1rth­
~uake (3) 

~locene(l); 7 

ate Quaternary; 
6 - 6.5. 

lite Qu1tern1ry 
(Holocene In 
western-most 
portion); 7.5 

Late Quaternary 
(?)16.5-7. 

L1t1 Qu1t,rn1ry; 
6,5 

Holocene; 
(7; 7.5 If c1os,11 
related to Pitas 
Point fau1 t). 

(1974) and 14uk1e. and Turner ( 975), to 6 feet of terrace deposits fn hills to north of 1----------4----------------------• -vUl!,.,n~tu=r,1...Jf~•c!!.u1Ll1 t._.1.;ls~d:!:.:es:::c.:..rl,..b.,,.e::.d.::b:.<...:YB..,1.,_ll,_,le:L.-'vllu1CLL:Ql11..._n...._ ... 1,~.....,.~•,...._. '1-------i • 
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REGION (1) 

Name 

12. South edge of 
hills, Ventura 
to Santa Paula 

ll, Oak Ridge Zone 
(Including 
HcGrAth fault) 
• lso Eureka 
and other faults 
to eut (4) 

14, Area of faults 
and 1tnea11ent1 
between Moor­
park and Mon­
taho 

U, Sf•f Zone 
(Including 
CDLB, 
Sprfngvflle, 
and Caurll lo 
hulls) 

16, "B1tley• •ult 

DescrlpUon 

Topc19raphy and aerlal photo Interpretive feature~ 
1ugge1t that north dipping, relatlvely low angle 
reverie fault• e•tend along 1outh edge of hllla 
froa Ventura to Santa Paule, about 10 • Ilea, 

Moderately steep, south-dipping reverse faults 
extend east froa offshore 1re1, along nortb 
edge of South Mountain and Oak Ridge to 
apparent Junction with Santa Susana fault. 
At east end dips are 75° • eo• N., but for 
inost of lentth faults dip 55° - 70° s. S­
geologfsts eg., Balley, 1951 , continue Oak Rtdge 
zone east I ong b1s1 ·of Oak Rldge, Instead of Jolnlnt 
to S1nt1 Susana. In South Mountain 1re1, Baddley 
(1954) estl•ated •several thousands of feet• of 
reverse dfspl1ce111ent Involving rocks of 
Pliocene and Pleistocene age. McGrath fault, 
which branches away, near Montalvo, Is not 
shown on 111 up sources. Recent studies 
of zone • re by Yeats 119751 and Whaley 119751 

West-southwest trending faults and lineaments 
between Oak Ridge and Sl• I zones, extends Into 
Oak Ridge zone at Montalvo. Dips appear to bt 
steep, with dlspl1cetnents of Quaternary rocks 
relatively s• a11. 

Evidence for recency of activity 

Suggested 1r1 aocllfled low fault scarps In oldar 
1lluvl111, daflected craeks, and facettd ridges 
Indicating ralatlvely recent activity. 

Large Quaternary dfspl•c-nts are Indicated.In 
vicinity of area south of F111110re-Plru area, as 
San Pedro fo,..1tlon ts apparently displaced 
thousands of feet, based on surface e•posuras, 
as well as subsurface data In cross sections of 
81fley (1951), Steepened north slope of Olk Ridge 
end South Mountain, Indirectly caused by relatively 
recent faulting, contain ni.-.erous large landslides. 
Along base of slope, s0111e portions of zone are con­
cealed, but 110dlfled scarps fn older and younger(?) 
1lluvl111 In other areas attest to relative recency 
of faulting. Near S1tfcoY faulting fn • fddle-l •te 
Qu1tem1ry sedf• ents has created I ground water 
barrier (C1lffornl1 State Water Resources Board, 
1953: Turner, 1~751. . 

features are not well defined or exposed, because of 
sublteness of faulting features fn younger sedf•ents 
and gentle topogr1pl\y, Acc011p1nylng faulting are 
folds Involving lite Quaternary older alluvium; 
near Epworth, a fault apparently dies out to the 
east Into a fold which warps the surface of an older 
alluvial fin 

Probable age of 
I ates t IIOVINn t 
(2); plus ugnltude 
of uxl- credible 
expected euth­
~u•ke (3) 

late Quaternary; 
not atteinpted. 

Holocene; eut 
part, 7. 5 -
8(1); west part, 

, 7 • 7.5. 

Lala Quaternary; 
6 • 6,5 

Zone extends fr0111 Los Angeles County west to 
where concealed beneath Oxnard Plain west of 
Ca•artllo, • dtstance of 27 •Iles. Faults 

Youthful g1D110rphfc f••tures • long western part of L1t1 Quaternary, 
Sf• f Valley, and displacement of ground water- 7 

are inostly of reverse dlspl1cet11ent and dip 70 -
BO II., although frontal fault at South edge of 
Ca• artllo dips 20• N., according to a Balley 
11951) cross section; apparent topographic con• 
figuration of Sf•f fault at IIOUth of Sf• f V•llay 
also suggests I dip of 45• or less. Left lateral 
displacement of contact between lower Tertiary 
Santi Sus1n1 and Ll1J1s fon111tfons 1n eastern 
Sf• t Valley ts about 6,000 - 7,000 feet. CDLB 
fault his been studied recently by Canter (1975). 
Haine Santa Rosa, which has been used for fault tn 
S1nt1 Rosa Valley, not used heretn because of 
confusion with Santi Rosa fault of Santi Rosa Jdand 

bearing, late Qu1tern1ry sedf• ents at 'IIOUth 
of YI 1111 and by C1• 1rf llo and Sprfngvf Ile faults 
Indicate rellthely recent • ovement. Relathely 
recent appearing ge0110rphfc features also occur 
1long trice of front1l fault of C1• 1r111o Hills, 
along north side of S1nt1 Rosa V111ey, and north 
side of Tierra R1J1d1 Valley. At Nuth of T1po 
Canyon, older alluvfu• fs apparently tfsplaced, but 
9r1du111y to east, 1specf111y east of Harr Ranch, 
fault •ov-nt seeas to bt less recent. 

Unnamed fault first 1111pped by T, L. 811111 (1951)1 Northeastern portion: late Quaternary ground w1ter-
conce1led 1long east edge of Oxnard Plain, • t bearing sedf• ents ire dfspl•ced. Sout~estern 
base of west edge of Santa Nonie• Nountafns •. Steeply portion: floor of Oxnard Plain depositional basin 

1te Quaternary 
fn part1 6 

dipping. apparently ts dfspl1c,d, but•pparentlJ not • fd-l1te 
________________________________ ....,0uo,;,:;;1_te"'r-"nc:.1r._•y~s:ced:..:fc;:;• e""n~t"'s_..,1T_u_rn_e_r_,_1...,.9 ... 1_!>J ..... ______________ --t _ 
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latest aov-nt 
NIM Dlscrtptton Evtd1nc1 for recency of acttvtty 

(2)1 plus .. gnttud1 
of .. xta111 credtbl1 
expected urth-
quake (3) - ·-·- .. . ----· . - .... . .... . - ... -- . . - . 

17. Syca11111re Ca111on- Extend1 onshore to the northeast tn vtctntty of Potnt Apparently dots not dtsp11c1 offshore "Ho1ocen1 ·. ltl (l) Qua-
Boney Mountain Mugu. At least 25 • 1111 long, Steeply dipping, Nrtne• and •upper P11tstocen1 deposits• of Gr11ne ternary; 6,5 
Zone, hft hteral. and others (tn press), Strong linear features • 

onshore extend to south Thousand Oaks •rea: 
11ne111ent In La Jolla Valley, If fault•NY displace 
older •11uvh•. Zone continues northeastward Into 
central and northern Thousand Oaks area In fora of 
apparently shorter fault segaents, rartly concealed: 
hte ... lddle to late Miocene Modelo Ol'tlltfon ts f1111t 
td, one very sul1 fault seeas to dtsplact older 
a1luvt111, as shown In cut along Rancho Road, about 
500 feet south of Ventura Freeway, Late Quaternary 
erosion surface and ov1r1ytng sedlaents Ny be dis-

' • 
placed s1tght1y along Boney Mountain 
fault I Weber. In Dress). 

Ex tens Ion 

18. South of Port North-northeast trending fault along east edge of Apparently cuts late Quaternary sedtaents, ~uaternary; not 
Hutn1111 Huen- suli!urtn• c1111on (Greene and others, tn atttllljlhd. 

press) 

"· Ma 11bu Coast Extends west offshore, just east of Ventura County West of Haltbu Canyon, and south of Pepperdtne at• iuaternary; 
1tne; .. Jor, bounding fault between Transverse and untversfty, In Los Angeles County, artlftcla1 cut 7.5 or 8.01). 
Peninsular Ranges provinces. Dtps 30 - 1o•t,; NY at about 200-foot elevation dtsc1oses low angle 
hava very substantial reverse and left 11ter11 fault dtsp11cln1 terrace deposits. 
dtsp11ce11ent (Yerkes and C111J1bel1 (1971 h and · . Other uaaples of late Quaternarf sedt-
other references), . · •nts being faulted noted by Btrkelan~ (1972, 

Epicenter for possible future earthquake at depth 
of .1971 San fern~n4o or 1173 Point Mugu, could be 
tn vlct~lty of southern Thousand Oaks area , 
·- ·~--

lll. Del Ya11e and Htgh angle faults tn northeastern corner of south re- Not deteralned. Not detenatned; 
Ho1str faults glon wlltch displace Pltocene rocks at surface . not atttllflted. 

Partta11y concealed by abundant 1ands11dts , In a s1ns1, 
an eastward continuation of San Cayetano ion,, although 
sense of dtsp1act11ent ts up re1atlve1y to the south 
Instead of north. 

-
21. Santa Susana Gently north-dipping (20 - 45°) thrust faults extend Geollorphtc features suggesting recent tcthlty are Late Quaternary; 

Zone south-southeast as an apparent, 110re gently dipping ·- weak, but late Quaternary terrace defostts and 1 • 1.5 
continuation of the Oak Ridge zone to tha west. The over1ytng erosional surface ara dtsp aced tn upper 
zone ulttaately Joins the Sierra Madre zone about Tapo Canyon area , Springs or seeps and aspha1ttc 
10 •ties to the east, tn Los Angeles County. Nterla1 occur t~ faults. 'iu11 'round dtsp1ace-

aent along fault tn San Fernando ass area, east of 
~ftufttv durtnn 1971 San Fernando earthnuakt. 

12 . ltg Kountatn Apparent conttnuatton east ~y Canter (19751 of short · Apparently San P1dro/St111us For111tlon of Quaternary Quaternary; not 
fault ftrst(l) .. pped by Yan Cup (1959) n western . age 11 d1sp1aced. atlUlflhd , 
portion of upper llapp{ Cainp Canyon area. (Shown fully 
by Zlony and others , 974; only short fault of Van 
C1110 shown herein on Phle 5bl . ~, 

-
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23, Burro fhts 

nu111n nuuun llJ 

24. San Andreu 

25. Glrlock 

lli . San Gabriel 
(including 
Pin, fault) 

dthrefthl O • t Ct$ 

Description 

East part of fault zone which extends southwest froa 
Northrldgt Hllh fault through Chatsworth R111rvolr 
area. Left lateral dl1place111nt of Upper Cretaceous­
Lower Tertlar1 rocks . 

Cuts northeast corner of county1 right 11t1ral. 
(Cr-11, 1962; H111 and 0lbbltt, 1953, tnd Mn, 
other reports). 

Major east-trending, left lateral fault extends 
b1r1ly Into northeast cor119r of County, and abuts 
San Andreu fault, u •apped b1 Crowell (1956); 
~rt likely, principal fault extends west, con­
c11led by alluvlu• '1n Cuddy Canyon north of count, 
line 1nd lotns San Andreu beneath a11uv1u• . 

Extends north-northwest Into Northeast • 1p area . 

--···· , •=• : e c :n • oct on att 15 D 

Evidence for recency of ectlvlv 

In Los Angeles Count,, near Northrldge Hilla fault, 
ground watar-bearlng late Quaternary stdlaents 
apparently are ·dlsplaced (California State Water 
Rights Board, 1962J , Soae subtle geOllOrphtc 
features In Chastworth Reservoir area suggestive 
of late Quaternary activity. Aftershocks of 1971 
San Fernando earthquake , were partly aligned In a 
southwesterly direction In the vicinity of a 
portion of this fault In the western San Fernando 
Valley (plate 1); this allg,-nt was Involved In 
the reasoning by WhltcOllb and others :1973) that a 
zone of sels• lclty extends fro• P1lllld1le southwest 

··-· n 
Prob1blt 1g1 of 
t•Jest 110v111ent 2 1 plus ~•gnttudp 
of 111x1- credi ble 
expected earth-
quake (3) . . 
Late Quaternary, 
at least east of 
Ventura Count,; 
6 -6 . 5 

to Pol(lt Du.e. 
1
see also Wentworth and ·others(\969land J' 

Weber (In press for I discussion of the sefsniidfv. 

Part of so-called "locked-In" portion of San Andrea, Holocene ; 8.5 
fault which •oved violently In this vicinity during 
1857 Fort Tejon e1rthqu1ke, ind • ,y hive 1110ved 
slightly In Gonn1n 1rea during 1916 earthquake. In 
county area, fault ts 1t south edge of area of Mn, 
historic epicenters lpl1te 1) . Fault In County 
area • ,y partly consist of zone 400 to 1,000 feet 
wide of disturbed and displaced terrain and alluvlu•, 
and 1everely fractured ind brecclate~ 11ndsllde(1) 
rock 1nd bedrock . Adjacent , subsidiary f1ults also 
• ,v have 1110ved dur1n!I 1857 earthquake. 

Chrk (1973) shows younger fault seg,nents on north 
side of CuddJ Canyon. Strong geOIIIOrphlc evldenc·• 
northeast of County line Indicates youthfulness . ' 

Strong 11ne1r feature . Crowell (1954) Indicates that 
Pllocen1-e1rly Pl1tstocen1 Hungry Valley fort11atlon 
overlies north end of fault; but photo llnea111ents 
and ge0110rphlc evidence Indicate that portions of 

Late Quaternary; 
7. 5 - 8.0 

Late Quaternary 
(1); 7 - 7. 5 

fault zone uy cut Hungry Valley fonutton and 
possibly late Quaternary older alluvtu• . To south­
east In Newhall -Sauyus region , R. 8. Saul (Calif­
ornia Division of Mines and Geology, personal 
c011111Untc1tltn• 1975) suggests on the basis of h1s 
•applng tha late Quaternary terraces are displaced . 
along the fault. C1stle and others (1974) suggest 
that the San G1brlel fault was activated slightly 

---------------------------------11--=d~!.!..nlJ the 1971 San Fernando earthquake . 

.. 
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REGION ll) - Prob1ble 1ge of 
htest IIOVHlent 
(2); plus Mgnltude 

NUii Oescriptton Evidence for recency of activity pf MXI- credible 
expected urth-
l9u1ke (3) 

. ·· -- .. . ... -· .. 
27. Fr1zier Mountain C_,.ly very low 111911 north dipping f1ult1, These faults, at lent in part, ray .-~present "dee~• Quaternary; 1 

ind rtl•t•d thrust mostly south of Sen Andreas and west of San thrusts-pertly of gravity origin 11 ,r, If "altv•~• 
and ICC011p1nylng 
higher angle 

Gabriel zone, which bring basement rocks over · 
younger sedtaentary rocks - Including Hungry 

thl)' should N Judged potentially acttv,. 

f1ults (Includes Yalll)' Fora1tlon, which ts 11 young 11 earliest 
North and South Qu1tern1r{ aga. High angle faults (North-Central 
fr1zler Hount1ln, 1re1) int udlng Cuddy Call)'on, appear tt branch 
Dry Creek ind 1way fr1111 thrusts. 
Cuddy C1111on 
hultsl 

3L Big Pine Zone HiJor east-trending left l1ter1I f1ult Joins or abuts In North area, Cuaan (1964) stated that youngest Late Quaternary 
(Includ ing Big S1n Andreas fault north of county line . fault ts activity was pre-Qu1tern1ry; however, ~hi• (et least in 
Spring fluH) boundary batween Tranverse R1nges ind Co1st Ranges (1966) suggested thit 4 •1111 of left l1ter1I dis- p1rt); 7.5 -

province. In County, zone consists of aeries of pl1c-nt his occurred sintt late Pliocene tiae; 8.D 
1n1stOA10sing, ,ioderately to steeply dipping nor•1I and a brief 11rl1I photograph and field study for 

----1 
Q) 

and reverse f1ults . left slip since Hloc1n1 t1M this report suggests lite Quatern1ry activity . In -Is estt•1ted 1t 4 to JD • ties by various authors, Northwest area evidence for stallar activity ts 
1s discussed by LU11r and Herrtfted f1974) . HIJor stronger: her, terr1ce deposits apparently are 
references are C•ra•n (1964) and HII ind Dibblee displaced (see also l1rsen, 1957; and l ... r and 
(1953) . Merrtfled, 1974) . Hill and Dibblee (1953) 

suggest that offsets of streaas to 3,000 feet 
occur along fault . S11111 epicenters of ugnttude 
3 to 4 are grouped vaguely along fault zone Just 
west of I ts J unc tt on with the San Andreu flu It . 
Report of ground breaks for 30 •lies In Lockwood . Valley durtnf Novetlber 26, 1852 eartt,quakt ts 
controverst1 (see text under Historical earthquakes ) 
to west, Los Alaaos earthquakes of 1902 and 1915 
H6+1-(Rtchter

1
1958, p. 353) uy have occurred on the 

westward cont nuation of the fault zone , 

29. Lockwood Valley Concealed, east-trending fault upped by Cll"llln (1964) · Apparent displ1ceaent of Pliocene rocks . Pliocene or 
on the basts of apparent dlspl1c1111nt of Qu1tal younger , not 
and Caliente for1111tlon1 •Iona 1tnear trend. lttl!tllPted . 

JO Mount Plnos North of Big Ptn• f1ult1 low anti• thrust 1l•ll1r to Not deteratned. Not deteralned ; 
Frazier Hountlln · dhohces Plush Ranch Foraatt"" not attenioted . 

JI . San Gulllerao Sull portion In southwest corner of North-Central Cuts Qu1t1I For•1tlon of Pltoc,n, age. Pliocene or 
area. High angle reverse fault dips south. younger ; not 

at te11oted . -. 
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IIU1IUl'I ()) rol>IDII 191 Of 
latest IIOYlllllnt 

• · (2); plus Mgnttud1 
Na• · Oescrtptton Evidence for recency of acttvtty of •••1- credtbl• 

expect1d earth-
QUlke Jl ---·-- -·-· . ·- . . ··- . ... ..... ·-- ... .. - .. _ _. ____ 
.. . - ·- · ·-

32. Oiena Southeast end of ••Jor, steeply south-dtpptng r1v1rs1 Youngest rock apparently displaced t, Np art• 11 ~uaternary(1); 
fault zone, apparently abuts Ilg Pin• zone Just south Quatal For•1tton of Pliocene age; Jennings (1974) 

, of southwest corner of Northwest area. Zone NY Itself shows that It has Quaternary dtsphc-nt . 6 - 7. 
be displaced to east along south side of Ilg Pine fault GeOIIIOrphtc features are not d1ftnttlv1. 
(contlnuatton to south, San GutllenMI fault?). Alnount 
of dlsplac1111ent 'radually decreases along zone to south-
east: Schwede ( 954) describes NJor dtsphcetnents to 
northwest, whlre•s .·frakes (1959) describes 3,000 feet of 
• ax1ma dtp-s11p d1splacewient tn Np area. Frakes 
11111>ltes dip ts about 75' southwest 1n h1s area; but 
topographic conf1gurat1on suggests that dip could be 
=~a nPntla at•- 1.,ra1H••• 

31. Apache C1111on Northwest area; youngest rocks displaced 1r1 Pliocene. Not d1t1ratned P1tocen1; not 
fault a tt"""' ted . 

\.tn ilW. lltlllUl'I (I) 

34, Pine Mountain Strong, north-dtpptng reverse fault (Larsen, 1957 ; Shown by Jennings (1974) 11 havtng Quatarnary aov1- Ruaternary; 
Herrtll, 1954; Dtcktnson, 19691, bi Jennings and 11ent; one southeasterly branch apparently ts not attelllj)ted. 
Strand, 1969). Dtps 75•' north; allvutal cover dtsplaced left laterally by Santa Ynez fault; Nin I 
confuses exact conftgurat1on of fault (Dtcktnson, branch apparently ts truncated, offset, or deflected 

I 1969bl. bv San Gabriel fault. 

35. Hunson Creek and East-west faultf between Pine Mounutn and Santa Strong ltnear features, but evidence for possible ~ot detel"III ned; 
Tule Creek faults Ynez faults fisher and Dibblee, 961) recent activity not. studied for this report. not attemoted . I 

36. Agua Blanca and St• tlar to frazter Mountatn thrust. Not ltudted, ~ot deteralned; I 
Al1110 Mounutn not 1ttt11Pted , I thrusts I 

)7, Santa Ynez Zone Very strong linear feature which extends west froa MaJor ge01110rph1c factor ts that terrain to 1outh of ate Quaternary ! 
San Gabriel fault perh•~s to Pacific Ocean In fault Is higher than to north; also left slip of 7.5 - &.O. ' vicinity of Point Argue lo,• distance of slightly Santa Barbara County strea• courses of a few 
inore than 100 • Iles. Dip near surface apparently hundred 11eters to 5 kJI (J • 11es) was suggested by 
ranges frOII steef1Y north to steeply south. Rock1 Dibblee (1966). In Ventura County, older alluvtu• 
fn south are tau led relatively upward - Dibble, MY be displaced along fault tn vicinity of MltlltJa 
1966) calculated 9,500 feet of vertical dis- Creek; l1rge landsltdP.s occur aloni steep slopes In 

placement of base of Eocene sedt•ents; left sltp vtctntty of fault; fault • ay be over-ridden by Agua 
I dtsplace111ent has been estt1111ted at 9 to 37 • ties, Blanca thrust to 11st, near San Gabriel fault. 

and one study has suggested 30 • tits of right sltp Htstortc epicenters (plate 1) are vaguely aligned I 

of Eocene rocks; (see l•llllr and Herrtfleld,1974, along fault 1n Ventura County; and on west end, 1927 
p. 21 -22 for dtscusston of these factor,). Point Arguello earthquake • ay have been Involved with 

I zone. Wtllts (192S1)dtscussed possibility that faijlt 
wu tnvolnd wtth 11125 Santa Bnb1r1 earthau1ke • I .. -· .. -· -·· . .. ·- . . . .. .. . . . - -, . . . . ... - . -.. - . -· 

m 
Fault data for South region, see plues Sa and 5b for North region, plata 6; and for Centrll region, taults ne sh.:>wn on plate 1. 
Ages used: Holocene ( <. 10,000-11,000 yens;); late Quaternary ( < 500,000 years); Quaternlry ( < 2 • tllton years); Pliocene (< 5 • Ill Ion years) 
Hlxt• u• credible expected e1rthqu1k1 • estl• ated, taktng 1nto account all available data known about fault or fault zone, partly based on report 
and ~ap of Greensfelder (1975) , 

....._I 

(4) 

.. 
Oak Ridge zone ts not shown In western. coastal 1re1 as the trace of Its 1urfac1 projection to surface, of alluvial sedl•ents ts shown differently 
by ll)St MP references. f1ult zone Is shown on pl1te land I flqur1 11 . 

I 
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The subjective estimate of the latest span of geologic time during 

which faults have been active is based on the overall evidence available. 

The younger and shorter this time period for each fault, therefore 

the more active the fault is considered. For example, a fault with suf­

ficient evidence to indicate that it has moved during the Holocene 

epoch is considered to be more active than one for which evidence 

suggests only that it has moved during the Quaternary period; but this 

comparative relationship obviously does not mean for certain that 

the latter fault could not have moved during Holocene time. 

/80 



The time boundary between the Pleistocene and the Holocene epochs 

is a subjective one, generally set at about 10,000 to 12,000 years B.P. 

(Before Present); (see Morrison (1969) for a discussion of this subject]. 

Hopkins (1975, p. 10) reviews the latest thought with regard to the 

Pleistocene-Holocene time boundary problem and concludes that expert 

opinion places the boundary within a range of 4,000 to 18,000 years B. P.; 

Hopkins would place the boundary at 10,000 years, a point of arbitrary 

compromise. Therefore, to state that a fault is "active" because it has 

moved during Holocene time is really not precisely meaningful. 

The "maximum credible earthquake" ratings give in Table 3 were 
')$ 

deduced subjectively from the overall data available, somewhat by 

" 
Greensfelder (1974), who prepared a very small scale map of California 

showing "maximum expected earthquake magnitude" for individual faults, 

in addition to "maximum credible bedrock acceleration." In the table 

prepared for the present report, magnitudes for "maximum credible earth­

quakes" suggested for Ventura County faults range from 6 to 8½, with a 

minimum increment of one-half a magnitude. Greensfelder used one-quarter 

of a magnitude. In the present report less emphasis is placed on overall 

length of faults, with regard to estimating potential magnitudes and more 

emphasis is placed on cumulative (especlally Quaternary) displacement 

and surficial features (especially geomorphic) which together suggest 

overall strength of faulting. 

Following, the general characteristics of faulting are discussed for 

the major populated areas of the south part of the County, and for 

the central and north parts of the County. 

Iii 



Ventura-Oxnard-Camarillo region 

The low-lying region of the Oxnard Plain and the adjacent Ventura 

and Camarillo areas is the most populous of the County; yet detailed 

knowledge of faulting in the alluvial sediments of late Quaternary 

age,which underlie most of the regio~ is lacking. In contrast, the 

general characteristics of faulting in pre late Quaternary rocks (San 

Pedro Formation and older rocks) is relatively well known on a broad, regional 

scale, as this knowledge has been important to petroleum companies in 

the exploration for petroleum and the development of oil fields. 

Broad, general knowledge of the important Oak Ridge and McGrath faults 

has been estabilished primarily because of their importance in the entrap­

ment of oil. In this regard, data on faulting within the subsurface, oil­

bearing rocks of the Oxnard region are included in descriptions of oil fields 

of the area by Dosch and Mitchell (1964), Hardoin (1961), and others. 

The "Bailey" fault, at the southeast edge of the Oxnard Plain, was 

first recognized by a well-known petroleum geologist, T. L. Bailey. 

A fault which extends through the City of Ventura was first made known 

publicly by a petroleum geologist, B. A. Ogle, in a cross section 

published in 1969. Subsequently, geologists have determined that this 

fault, named the Ventura fault by Cilweck (1975),has had significant 

Holocene activity and therefore should be considered very seriously 

as the possible future site of a large earthquake. 

Huch of the information available on the subsurface geology of 

late Quaternary sediments of the area has been derived from ground 

water studies by California State Water Resources Board (1953; partially 
I 
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reprinted as Thomas and others, 1954), Turner (1975), Turner and Mukae 

(1975), and Page (1963). These and other studies show that the Oak 

Ridge, Camarillo, Springville,"Bailey," and Country Club faults act as 

ground water barriers, and thus are known to extend into, and displace, 

rocks of early and mid Quaternary age, and comnonly late Quaternary 

(including Holocene) age (figure 11). Greene and others (1975, plate 10) 

show short, west-trending faults cutting the sea floor, just south of 

the southeast edge of the Oxnard Plain. 

When the data available publicly on faulting in the Oxnard­

Ventura area were compiled by the writers onto Plate Sa, they seemed 

too ambiguous to allow straight-forward plotting of the surface traces 

of the Oak Ridge and He Grath fault zones on that 1:48,000 scale map. There­

fore the faults of this zone are not shown west of Saticoy on Plate Sa; they 

are shown only on the smaller scale maps of Plate 1 and Figures 10 

and 11. Data regarding faulting at specific localities in the area 

of these faults, as derived from various references, are notated on 

Plate Sa, however. 

• 
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f1gure 10 . Tecton1c futures of V.ntur• -O•n•rd Phln•C-rlllo oru. H decklced f...,. 
•v1il1ble dit1 . Sol1d l1nu or dulled lines ore hulU 1110wlng dtp, Ind 
dot-duhed l1nes ore photo ltne-nts (both froa phte S•I; O • down, U • up ; 
orrows show rtlllhe hortront•I dhphc-nt . l111t1r trends hbeled "down" 
ire •reu or blocks dropped downward rehthely, ""ereu •up• trends repreunt 
blocks raised upward . Although subtle, thh plltel'II of tectonic 1cthlty 
probably Is occurring •t the present tt• geol091ul ly , and uy hlvt been 
Involved tn the prehistoric ch•nglng of the fl°" of the S.nu Chr1 Rher 1t 
S1tlcoy fNllll so.th to west-,outhw,t . 

Santo Monico 


