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GEOLOGY OF THE TU;\'.I8 - PASTORIA CREBK AHEA 

KE:RN cou:wrY, CALIFORNIA 

by 

Paul B. Harris 

.ABSTRACT 

approximately t!li.rty miles .soutn®aat of 13akersfield, Calif• · 

or.nia, is rathe:e simple i'rom a regional standpoint. It more 

clesltly .r-0semblas the ge¢lo~~l of' th.a e~ste:rn edge o.f' the 

San Joaquin Valley than that o! th~ Coast R&ng~ pro"t1inee 

rocits of the Tehachapi Mounta;ins a:re overlain with a deµos.1• 

tional eon tact by Terti~ry sedim.ent~~1~y and volei~mic roc1r:s ~ 

Th.es~ T11J1rtiary l~ocks range in age f'rom ~i1<i<ll$ l!ioeene to 

Lowen" Pliooe.ne , Extrensive te!'"race deposits and tilted 

histo~y ot this -part of th~ San Joaquin Valley. 

Str•uc.turally the al"ea is cha1~aet~~rized by strata that 

<lip moderately to the northwestt and by t t10 sets of faults , 

one trending roughly parall0l and the other perpem.iieular 

faults is beli~vecl to b~ of the normal type "' Folding is 

faulting. Struettu-es have b®en compllel1t~d by rer:ieat0d 

periods of uplift and subsid0~1ea that have given 1•is0 to 
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fhis report and the accompanying geologic map have 

been prepar~d in partial fulfillment ot tht!l requ!r$n1ents for 

the Degre~ of Master of Seieriee 1n C.h~ology ~t the California 

Inst:t tute ot Technolog)", P$sadena , California. The area 

was selected b~enuse it contains sev~ral moderately compl¢'tx 

st~tatigraphie and str1tcturel problems. ln as much ~s abun• 

dant .subsu:rtaeta it1format.1on from nearby oil. wells was 

availabJ.Et, it was hoped that this information in conjunction 

with detailed ti~ld studies would throl1 some light on these 

problem.s. The only publish0d \'ork on the area mapped 1n 

this investigation is that ot Ii. W.., Hoots ( 30) • wh1eh •1as 

of a reconnaiasanee natu:r~. . I'~o?' a list or reports pe'rta1n• 

ing to geologic investigations of this general "lt!einity, 

thta reader is rete.1,red to the bibliography. 

~pping by Roots was done on an enlarg~d torA>graphic 

b~~se which had an original scale of l t12S',ooo. Th0 field 

t~appin~ in this ,,.ni.restig;ation was done on a se.ale of 

approximately 1&20,000, Complete aer:lal photogra.ph1e 

coverage of the arett r1as av~ilGlble , thus allowing mu.ch 

gr<!ater detail and accu:raey in mapping than that obtained 

by l!oots,. At intes."vals tI<Om Oeto'bs::t•• 1949 to .April, 195'0, 

app.roximateily fifty days w~re spent on this projeet, 

thirty tor field and the rema.indeil for off :tee work. It was 

-· ~: · u ., _,,. . · r 1r ,. _) 
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pos.sihle to 0 walk outn almost all contacts in the ar'1la. 

Whe1~e concealed 'by a thick eow~r of st:>1l or alluvial debris$ 

the contacts were ~asily infe1'".red because of the general 

simt'.'.llieity or the g($.Ologie struett>.:re. In the northern part 

of the ar~a outc.rcps are very senree, and although structural 

relationships a~e some\.fhat obscure, ferma.tional eontaets 

t:7el."e m.appabl~ b~r means ot soil ehi.:tnges and the enar~ete:r of 

residual detri~&l fragments in the surface mantle. 

The geology i11as trarisferred froni aerial photographs 

to a photographic inosaie with a scale ot 2 inches to th.e 

:mile, and f'rorn the mosaic to parts of tho Pastoria. Creek 

and Tejon Mills quadr.angle maps which ?1ere th$ ssm~ scale. 

Tt.te ?ti,storia Creek qtmd~a11gle map• whicb covers most ot the 

tares stu.d:ied 111 this investigation, WtU'i: mapped topogra}?h• 

ioally by means or photogrametl!'!e .methods in 1943 by th(! 

United States corps ot Engineers. BecaJ1se of the favorable 

topographic map and photo1r~lph:te eove.rage, the d~tail and 

accuracy attained by 11m;pping on larg• seal~ ae1 .. ial photo• 

gl:-aphs w~s p:t•eserved in the t.t"an~fer 0£ ge01Q&ie data to 

the bt.1se mari • 

. Data from all oil wells in the :Unmed1ate Vicini tS" of 

the nmpped area that h*lrve core descriptions ~nd/or electric 

well logs were use<l for the determination ot su.bsu~face 

relationships oi" th~ f'ormations. Onl~! ~11ells that have 

heen referred to in the text ot this repo.rt are numbered 

on the geologic map (Plate :n,. an<l a.$ each well 1$ eited 

fOl"' refet .. $nee, the eor:respond1ne number is given in 
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parentheses i n-.mediatelir following th0 name of the ~irell . 

IJ. l1st of these wells is included in ta."le· appendix at the 

end of the report. 

The area mapped is pa.rt or the !ejon Ranch, and it is 

a r;leasure to acknowledge the cooperation given by the 

ranch person~l1 _ espee1ally L. n. Rochford and :tr. Flynn., 

who made aeec~ss to the :rat'leh p~opertw possible. S-p$e:1al 

aeli:oowledg!:1ent also should be giv0n to u. n. Vnn Akin and 

w. D. Shirey or lt0$e.r'l!e Oil and Oas Corepany, wb.o made 

availal:Jle all. subs.urf'aee date. on oil 11ells: in this v!einity. 

Facilit:i.~s ot th~ company field oftice also were put at 

'th@ disposal of the authOf'• Additional dat~ .from the t:irm. 

of Oil Prope.t•ties Consultants wex-e made available tti..rough 

tbe courtesy of r. H. Bailly and H. t~. Kilia11. 

Ji!ess.rs. H. rt:. Artnstrong anQ L •. \'il' i!i Richa!'ds, conault.1ng 

geologists, spent considerable t :tme d.itSouss.L"'!g regional 

~nd suben.u~tace rolat1onsh1;ps or the are.a w1 th the author, 

f;1nd h~~lped imnH~asurably in the preparation of this report. 

fhe wri'ter also is indebted to the geologie(ll depart~ent of 

The Texas Company .for the11~ ~xamination ot the miero ... 

paleoi'.1tological SGtnples aolleeted, and for the r~product!on 

of in~ps and sectiotis ina.ltided in thi.s :report,. The anthot 

wishes to ex.pr-ess his gratitude to Dr. R:tchart~ H. Jahns. 

for his excellent L¥).stru.ction., The wr:l te·r also is ir1debted 

to Dr. Jahns for his helpful criticism or tht! ti:rst draft 

of this manuscript,.. 
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Location and Physical Features 

The area mapped in t his investi gati on is locat ed 

along t he southeast edge o:f the ~~an Joaquin Valley, approlti• 

mately 30 miles in a south- southeast di:reet:lon f':rom 

Bakersfield, California ( Se.e Index Map , Plate IV}. The 

center of t he area is about 2 miles east or the northwest 

eorner of T.lON. , R. 18 w. , San Bernardino baseline and 

meridian. l;.n area or approximately 15' squar$ miles was mapped 

between Pa.storia Creek and the eastern edge or the Tunis 

Creek fan. Ot t his area , approximately 5 square .miles is 

covered wit h terrace gravel and tilted alluvial fan deposits; 

the remainder consists ot Tertiary sedimentary a.nd voleanie 

rocks and pre•Tertiary cx-ystalli°ne :rocks, 
11'.'he relief of roost of the area is moderate, with eleva• 

tions ranging from Boo i"eet to l ,Boo feet; however, the 

Tehachapi ~ountains, which are immediately adjacent to the 

area, rise above the foothills to an elevation of about 

4, 50C feet in a horizontal dist~11c() of 2 or 3 tniles . The 

pbysiograph1c relationships alone this bold scarp and 

in the foothill belt to the no~thw&st are dominantly 

youthful. All canyons to the southeast are steep wnlled 1 

e.nd streams worki ng hea.dward by erosion, a:re tU.ssecting t he 

extensive ter!'aee deposits of' the foothill belt. 

The only pe.t"ennial stream in the area is Tunis Creek. 

Water from this e:reek has been diverted across the Tun.is 

r an to Willow Creek, whieh d.rains into a reservoit> to the north. 

The vegetation of the area eons1sts almost entirely of 



- 6-

grass and se~itte.red oak t rees. The complete lael:-:: of 

unde1~b1"ush ls in mar1ted contrltiDt to most 11.!lly :rogions 

o.f Southern Ct1litorn1a. 
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1.'he oldest rocks exposed in the mapped ~rea consist ot 

pre• Tertin1 .. y igneous and metamoi~phic rocks. r.rhese crystalline 

:rocks !u•e overlain by a section of sed.'.i.mentary a.nd volcanic 

rocks approximately '5'00 teat thick. .Associated \Y!th t he 

volcanic flows are a; f:ew mi.nor sills and dikes ot basic 

composition. !he age or t hese younger rocks ranges from 

lJii ddl e Eocl$ne to Recent. 

Q!'"Y'st~1lline roel~s in the southeast part of the area mapped 

are dominantly banded gneirrno!'J und dax~k-colored ho.rnbl endic 

horizontal d1stc;.nce oi"' 30C to 4-00 .feet. They are coarse 

r:,1~~d.nea , ::mc1 consist ot quartz and microcli.,,~e with scattered 

books of r.lUSco'ifite as l arge as one inch in diameter. Assoeiated 

witb these e1"yst;;;lline rocks er~ local. beds or quartzite and 

:b1t.rurd.on contains euhedral but !'ather imriu:r·& g:::u•:net crystals, 

scme or which nre the size of a rnan•~1 f!et. 

Sierra Mevada batholith,. which is reported to be Upper 
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~1urassie in age ( Nii L., Tcl:tafe:r1~0 42). Althou~h th~~ 

int:rustve rock$ of. the T~b.achittpi '.*~ountains ar~ cor.i.n.eeted 

with those of. the Sierra Ne:nrada b~ tholith , t :bi9 r elntion

$h:!~s have not 'been worlt~d Ol?.t $l1X~f1•::i.Gntly to dr;t r;; the 

intrusions in thi.s v-ieinlty !'.!Or~ preciscl~r than. t:ld·t~esozoic. 

The oldest u11m.etaniorphosed sed:tr".,nts in tho sout. least part 

of the Sun Joaqtd.n .,!A.lley are Midd!~ ::.:o·cena in age. This 

initestigation de:.:lls primarily ivith thE:: Tertiary roeJr.s lll'ld 

their Structural f"eatU1"05 ~ . therefore lO d.ot :-:dled eeologl.e 

wo:rlt has been do re on thes~ olde:!. .. cryst().ll:lue :roclcs. 

SJ:mer~l £~atYt~~ 

'lh.e Tejort f'ormat!on in th'* area mapped lies with de.Pf.)• 

sit1onal contact on the eryGtalline rocks, and is e4posed 

as a narrow \"ledge or fine g~aitlEHl marine sediments that 

eJttends troin Pastor•ia C1,.eek northeaatwattd to t.he Tun.is f'at1lt 

(Plate :t) • It is overlain. unconfoi"mably by the J.tiocene 

~acuya formation in the vicL~ity ot ~astorta Creek. In 

g,u; ... u·al. ·t.ne Tejori sediments form valleys end drainage divides 

.that lie parallel to th~ mountain f?'ont, and many steep ... 

walled gullies f,ive excellent exposure$ ot tbe torm~1tion. 

In contrast, most ot' the gentle slopes and valley tloot"$ are 

covered with soil and alluvial. de b:t)is. 

A 610 t~oot sa-etion of !'ejo.n beds was ineasu:r~d just 

east ot Pasto1~1a Creek. tfar~ the ro.rmation consists of 

several distinct l:ltbologie tm.1ts that ~:tre r'2loogn:tzable 

throughout the entil"'e mnpped ~re~. The eontae:t between the 



Tejon. forn1ation tmd the erystalline rocks is ovet"lain by a 

basal e011glomerat;~ that :r~ing~?s in thickness from 4+ to 12 

feet. this conglomar~ te is poorly indU!'ll tea and consists 

of ~;m.gul~:r to ·subt:iugular rock fra~ents of ~1chist, gneiss , 

and grani tie roeks tlert ~.r~d froln adjacent higl1lands ot cry$t~~ 

line rocks. '?be fragments ranfr;e in s1z~ tr,.lm granules to 

boulders abot1t 3 teet in d:iameter. 'i~h~se eoarse elastic rocks 

ecmt~dn ~'* nlat:ri..x of poorly sort~d g1-.anit.ic sand, which on 

casu~l obsl&1~vution could easily be n1:1st~ken tor deeply 

weathe:r~l gnei$Hd.e rock. This bas~l conglomerate grm:1€11s up• 

\\lard into a thin sandstone unit of v~riable thickness. The 

s~u1dstone is sort, triable, and a:rginaeecrrns, but is non1;~the

les$ gl'!itty, and is C(Jtnr1osed pr•it1srilZ¥" Of qnart~ ~Uld f'eldspa~ 

gr-~in.s . It is tledittm•to eoal"Se•gr~ined, domi11~u1tl1 white, to 

gray in eolo.1"1 and poc)rly sorted; the larger grains ar~ 

fros:ted and well roundf-Jd. fhe n1iu•ine orig:l:n or th(~se beds is 

establ:.l$hed by a f~<t1 sea tt~l"$1/d c~sts and molds of• iilEU"ine 

mollt1sks. 1.1.?o the northeast th.is r.uemher s~®ms to thleken 

somei!\1het and becomes eonglome1•at.1c. 

0\r~rlyin~ this tmi t and sern~r~~ ted fr.or;1 it bil a transi• 

tion zon~ sev~~til teet t:h!ek is the third member of the 

TejrJn form~tion. .14.t Pnstor1a Creek this membe:r is apprcxi• 

mately 270 t~et t h.ic!:t1 ant1 eonsists of tnassive beds ot fine• 

~p:·a1ned to silty sandstones. These a:1;"e diatinct1;t1119ly a 

u.,'1if'Orti"l li~ht ta11 in color at the otitcrop, td.th a r~'' gray 

streaks. 'l'z•ue clay sh~les ~u ... e almost non-©xistent in this 

tnember. Int'iividual bed$ t:"tl"e ebc{t"~t}teristi.eally ma.ssitte* and 

r~;,ige in thiekrM~ss from a tew ineh~lS. to about 8 :feet. Olzt"" 

erops \Ve~ther l:n a blocky to irr~gular msnner. 
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Although quartz i s the ma jor cortstituent of the se 

sHsdim<'~nts, bOth ligh t tand d~ rk colored f'eldspars e r e :)Oll .• "ldaut 

as wellt Magn~ti.te or :i.lmen:U~e, bleached bioti.te, and 

serioite also are present ln variable 'tn-1t minor amou:nts .. 

The eememt1ng mate:rir-il itS s:tl:!ceou~~ end argillaceous_. 

Rust ... eolored elust~frs oi" s$nd grains o.) to l.o millimeters 

in d:tameter are common; with earet11l brealdng severe.l of 

these proved to be .hol101fl and to ht~r~re <le:fin:l te tom. !fost 

or the elust~~:-s undottbtedly a~e the ra-maii"!S o,f foraminifera 

i":t»em whioh the ealcareo~.ul mate~ial h~s h~en le:ech~d and 

partially replac,f~G by iron Ol(ides. ~!'he entire fe!WJat:to:n 

contains aht~ndant easts and molds of' mollusk~ in 'tvhieh thi~~ 

same al terat1on has tak$n plac~ but tt";l a lessel" deg~ee •. 

Subsrurfaee parts of the formtrtio:n eentai:n a:ppitr$i!fiable amounts 

of f.IYr:t ta and glaueo111 t~ some ot whi.~h may have been the 

soi.tree or the 1~on assoe1a:ted with thi.s zteplae~tnent phenomenon. 

AUo"te these maasiv~ sandstones ant:\ siltstones is a 

s~ctior.t of~ seditn.':?nts apr;roxim~tel.~" 330 feet thick which 

ee>n.ti1in.s numerous ealci:u"eous beds. The ealeareous bed.$, 

im:teh range in thiakneern f:re•m 6 to 18 i11eh(~S anc1 a:re 

st:ratig:r~!:lhic1~lly 10 to 15 feet ap&~t, stan<l out as n.arror1 

ridges on the st~epeI- hillsides. th.ell' vary in cornposi tion 

£~om ealcar~Ott$ sand and silt t~ dense sand;r limestone 

f:tnd r~:tl, and are tan tn e~lor. Some nre :rich in :rossils, 

and it ls primarily t~ra such beds that the :most a bi:tndant 

tind bast prt~se:rved $p~cimens lir1 the fauna of th.re !ejon 

torn1e,tion have been obt~lneih The b~at otiterops of tht:~se 
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to those described 
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studies have been made by R. E. Dickerson (15), Anderson and 

Hanna (25), and Clark and Vokes (36) . H. w. Hoots (30) 

described the aerial extent and general lithologic features 

of the formation in his paper on the geology and oil resources 

along the southern border of the San Joaquin Valley. The 

most recent work dealing with the type Tejon beds was done 

by Jci G. Ma:rks (43), who mapped the beds from Pastoria 

Creek to Tecuya Creek and was able to distinguish four litho• 

logically distinct members of the formation. Although most 

inve.stigators consider the entire •rejon fol"mation to be 

Upper Eocene in age, Marks assigns his two lowest members., 

the Uvas conglomerate and Liveoak section, to the upper .. 

most Middle Eocene , and his two upper members, the l!et¢ralla 

sandstone and Reed Canyon siltstone, to the Upper Eocene. 

A t a1ma typical of the part of the formation mapped in 

this investigation has been identified from two fossil 

localities of the California Academy of Science. 

C,A.S~ CollCl,Locci 815. Basal beds of the Tejon 
formation on the west side of Pastoria Creek east 
of Grapevine Canyon 

Glycymeris sagittata ( Gabb) 
Spondylus carlosensis Anderson 
Macrocallista andersoni Dickerson 
Ostrea sp. undt. 
Crassatellites uvasanus (Conrad) 
Mytilus humerus Conrad 
Barbatia sp, of B. morsel Gabb 
Crepidula pilev.m (Gabb) 
Calyptraea excentriea (Gabb) 

C.,AciS"' Coll ... 7 Loe. 816. 600 feet above the base 
of the Tejon group, on east side of Pastoria 
Creek, east of Grapevine Canyon 

Pitaria californiana (Conrad) 
Mytilus humerus Conrad 
B1·aciydontes ornatus (Gabb) 

Yfv 
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Teredo sp. undt. (in fossil wood) 
Turr1tella sargeanti A & H n.sp .• 
Whitneya ficus Gabb 
Spieula bi.soulpturata A & Ii n. sp. 
VeneX'4e-;t?d~ horni1 (Ga hb) 
Crepidula pileu.~ (Gabb) 
Am:auropsis alveata (Conrad) 
Dendrophyllia t~jor1ensis 1·omland 
Ca~dium breweri Gabb 

lU1derson and. HHnna believed that tb.e beds from wb.ieh this 

faunal.assemblage eame :represent earlier horizons or the 

!ejon group at its type locality. Ori the other hand, c. w. 
Merriam (in OlQ:rlt & Vokes 36) , .:tn preprn~:tng his monograph 

on th~1 turr.1,tellas ot western :North America, noted that ~ 

saz.za~;u.u2e Conrad (Sensu St:ricto) is lim.1ted 'to tbe lower part 

of tb.e Tejon tormQtion at tbe t)"PfJ locality and that 1. 
1J!iUi~U iYliUiD•, ifd~S~iD\1 .Anderson ttnd ltanna is eharaetf}ristic 

ot the upper part ot that series.. On the basis or these 

paleontological data and the litbolog1c ebaracteristies 

obsGrved in Li:veoak Canyon, the Te3on forbt1on east of 

Pcu1tor1a Creek is oonaiclered to be equivalent to the upper 

part ot ~ark•s t::tv1£1c.mk member (43), wb1ch he considers to 

be uppermost M1d.dlfl Eocene in age. These beds correspond 

to the Upper Tejon stage in the t;i;r:tts;LJ& UDiiiU. 

S!i£€~Qll zone, aceord.ing to Clark and Vokes (36) • 

,§_lliq§U£t~c~ r£ili~!01.\fi 

Subsurface relationships ot the Tejon .formation in this 

}'.J1art ot the San Joaquin Valley ba.V€~ not b0e11 determlned 

because few oll wells nave oenetrated this unit. To th$ . - . . - . 

writer• s knowledge no surface ev:taenee or pet.roleum has 

been found in the Tejon formation. The 1!1chf1eld 'fejon 
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Ranch #1 well ( 1 ) in Sec., 2: lON•l9W is the onl;y well to 

:-eaeb rriar:tne rocks of Eocene age in this vicinity. The top 

or the Eoc~n.e section was found at 9698 (·86;'4) feet, and 

t.tpproxir.iately 1200 feet lV~s penetrated before abandonment 

ot the well at a depth ot 101940 :t~et. Core descriptions 

ot these beds sho\v that they are almost idl!Jntical litholo• 

gieally to outero.p samples of the fejon fo:r:tta tion. Dips 

found in this formation were between 25° and 30°. Pyrite, 

glauoonita, and c:arbom.Hl~eo·11s material were pr~sent in many 

of the cores exami11ed. Well preserved fos~1ls al$o were 

noted. 

The penetrated Eocene section was exte:nstve.ly ·cored, 

but no sho'f1s of oil or gas were r~po:rted. Although to 

date no oil or gas has.betttn touna in tbis vieinity in the 

Eocene beds, .shows were Peported in tb.e basal Teeuya beds 

ot the v~restern Gult*s fejon f}l v1el.1 (lo)., Tb.is indicates 

th(llt some oil might be e:xp$eted ln the 'fejon formation 

between the ext~nsion of th~ Tunis ta.ult and the Chanac 

Hills. It 1s believed that this formation is t:rune$ted 

by overlying Teeuya beds in the vicinity of these hills. 

In 1947 tbe Western Gulf 0:11 Co11rpany drilled the 'lejon 

Ranch #1 v1ell (10} in Sec. 29 llN•lHVI ,. !int'.1 at a depth of 

4010 teet penetrated ~l serit~s of non ... ma:r1ne beds distinctly 

<liff erent in litholQgf and $lectrio log eharaeteristics 

from the overlying feouya beds. About 220 feet of these 

sediments was p~netrated beto:re the well was abandotu~d. 
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This intervt.:!l eonslsted or altc~rn~ting massive . d~;a•k green 

clay stones, clayey sil tstones ,. and green , gr.i tty sandstones 

with. clayey n'ikitri~es " Mottled•brown. or brick ... red oxid:tted 

streaks and scattered carbon;lceot1s mat,u~:L~l Eilso ~:re present., .. 

The·s~ sedlments co.'t"respond in l1 tholog:r t<'> th~ Walker 

ro.rmatlon ot ;th<?. o:il fiel.ds north ~i1d e~st ot B~J:ti?H'~fi~ld 9 
California. The Walket- beds have been interprete4 by 

variott$ geologists as the probable lm:id ... J..a:b:l eqtti11alent 

of ttM1rine b{;~ds that range in age troni goc~~ne to Middli;~ 

Miocene. The formation has a ~vid~sp:read distribution in 

the Bakersf'i<~ld r~gton, and att~ins a m~urimrun recoi~ded 

thickness of approximately 1400 feat in the Pt0und Mc.nmta111 

oil field . It liGs directly on much older Cl"1'Stalline rocks, 

and is not $Xposed at the suz•tace. fo the east 1t is over• 

lapped by younger formt'.! tions. 

On the basis ot l! thology 'the green silts tones and 

.claY$to·nes in the Wes.tern Gult Te~on ;~tl well ( 10) were 

:t"eported as Walker. These 'becls may be a lantl• laid faeies of 

the Tejo11 formation; howev~u.'"t it i.s telt that they probably 

represent a continental phase of the Teeuya formation. 

§enera;J, te§tlltii 

Overlyj.ng the Te.jon formation with a slight angular 

unconformity is a serles ·of alternating continental and 

marine beds, which is bi turn overlain by and interlayered 

with. volcanic .flows. aml sssociated pyroela.stie rocks. The se 

sed:i.nientary beds hatte been referred to as Tecuya or 
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o:r Vaqueros by pr.-evious l<Yorkers, and the ltleaJ. nax!l'~ Teeuya 

ha.s been ret1:1:lned in the present investigat:l.mi.- !he t b!ck• 

ness or the Tecuya to:rr!'l01rticm varies co11sidera'blw in the 

area mapped, owirig 'to over-l~pping &ntl int~~r.fingering re• 

lationships to the northe&st. The s~l1cti()'.l:l 1s thiek~l;)t just 

east ot PHsto:i: .. ia Cr~ek, where 1090 teet of se(l:b1~:nts is 

present ;bet•r.rec:~n the ?ej~11 .t"Ol'mt:aticm am~ the base or the 

volcanic :flowsv It thir1s to app:r.oxif!lately 450 teet just 

~rest of the ~unis i"ault. As in the Tejon format:t()n, most 

or this thim1ing is due to the p:i.neh:blS ot1t .of' members at 

the bottom or the section., Mortheast of the o:funis. fault the 

Teou.ya fox•mation liss •:liroeetly on crrst~lli:n~ reeks . Her~ 

the relief' of tb_e erosion surface at !~ouya time was alx.H.tt 

25 to 50 re~t. Eastwa~d volc~i:a1ie roeks lie c1i1·Eietly on the 

(~rystalline rocks, and between th.is Point and Tunis Creek 

the volcanic flows are interlayered ?1ith ~edimentary roeks. 

A sho1·t distance eat":Jt of Tunis Creek the enti1'"r.·: volcanic 

sec t:ton pin.eh.es out. 

The Tecuy:~ tol"mation as expo,sed between Pi:isto!'ia &n(i 

Tunis Creeks can be t\1v.1rled :tnto th.r<c.te members. '!?he lowest 

of these 1$ e011glomet·atie, and at its base consists pri:mar:lly 

o:f remarkably well rounded quart~ite eob't'ile'• these are 

about 3 inches in avea.-age cUru:rieter, are vea:>y staooth, ~u1d iu:•e 

eharact0rizecl by abundant creseentie p$reussio11 m~rks. 

They arf:~ domin~uitly pink ol° butt in eolor, and. show mod.er~te 

banni.r:tg11; Small, \r.tell i·otm.ded pel)bles ot black eht!.n•t and 

,,11bi te quartz also ar~ eorn~ion. These pebbl~s and cobbles 

are set in a tr1a:bl~, medium- to coarsa·g~rained qttartzose 
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sand. Undoubtedly they vmre tleri11ed .flJom the ttit'.i j aeent meta .. 

mo1~phic rocks of tho cr:rstallin~ highlands, ~U'H'i the e1ttreme 

v1ea:r t1'1ey show pr,obz:abl y wns caused by extexrn:l'ft~ %lt:f!Je action. 

Owing to the r esistant nature of th:t~S €a cobt)les, they are 

i~resent as seoolidarily deri'l!Jed el~lsts throu,ghout mttch o:r the 

ove:rl.ying sedimentarjr seetio.n. 

tJp1,'ia'.t"d this eonglomerat:ta member baoom~ a varieti in its 

composit.ion~ It COtlt~ins scattered, coarse•grai11~1u:i, e:ranitie 

boulde1•s as large as 4 f'e~~t i11 diameter, a.ngul¢U,. to sub .. 

~ngultH:- fragrnents of gneiss, chlor1t~ ~nd museov:lte schist, 

and volcanic reeks. In g~neral. th!,j matrix is 1meh :nJore 

arltosio a.nd in. places ecntains eonside:i:•able ~mounts of 'biotite., 

The lovter pa~t or this membe.r 1$ distinctly rnari~e and gt*ades 

npw·a:td .Uito ~ed1m.ents suggestiV~$ of a non•~Jarine environ"' 

mer.rt. It may rep!'®sent a loeal regr®ssive oftlap eo~ldi t:Lon 

1.t1 this vicinity. Although irregular in thiek~::i;$SS and 

distributi.oa'l ., this n~ember ~tends a short distance be;rot1d 

the T·11nis rauJJ:., vlher~ it is overlapped by the second member 

ot the f'ornmtion. 

The $&aond tnem'b~:ir is best t.!e•1elot)<tHi just ~Rst of the 

Tunis fault, whe~e it consists ot massiv~ beds of white , 

medium- to fine- grained ma:r.ine sandstone sever2l feet th1elt. 

These beds lie r.lireetly on crystalline: r ocks at tb1s po.int , 

and near the1t> 'base :a.re gritty or congl omerat:te. Associated 

with these marine sandstones are sev~ral thin cobble conglo~~

erett es whieh show particularly good sorting. .Although 

evidence of plant rereait1s wet•e to~1nd tn the t:tne.-gra:ined 

portion of' th.1$ member; no e.U.~gnostie fossil.s were Qbserved .• 



~o tile west this member loses its distinct marine cht.u•eoter• 

i$t:lcs and, although. remaining dominantly :fine•g:rained, it 

becorm.G).S arkosi,e and richer in elaye~r eo11stitue:nts. 

fhe tbb .. d ~id ttPtJe:rmost meruber of tb~) !ecuya formtlt:lo:n 

is eot1glomera:tic, much l:Ut*' the uppel\"' part of tbe lO\,est 

member. It eon$1Sts of 1aPg~ fsi"'f4n1tie bc)11ld~!l"'s togeth~:v td .. th 

eobbles ((}f Vt£4:r:led eompos1ti~-:m. contained in a matt"i.l( of i)e-bblf 

vole~n:tc flows rest directly on cl'yst,alline: rocJs:.s have been 

included in this up~ermost. memb~v. fh~se .sediment~ are eon• 

glomerat:t~, antl in plae~~ tb~ :trsat:rix eonsista ot volcanie 

ash, It ls from an a$h:V ~d in this member that marine t~.i'W'.l.a 

hav~ been 1)0ptn•tt).d;, PaI·t~ of. this meuib~~ a~ta :m.arinei but 

much. or it may ~ continenti1l in origin. 

the 11tholog1c changes; however~ at Pt-u~tor!a Ci"e;ek the 

approximat~e thiekn~se~s of th0 l0tlfe1·, ttl-iddle, an{1 upi1~u ... 

l!'l.<fmb~1~s ~r~ 500, 330t and 260 feet, t•esp~ctively. wn~ 

relationships ot these thieknesse!tf vv.1:-1 considtu.'*ably to 

the northeast. ~h.e dc:un5.11ant strue.tu.ral featur~a of th.is 

foriaation are :tts tnr'1rlif.~d thim1!ng to tbe no;rthe.ast cu1d its 

distin.ct marine ehal"aete:.t-i.st!c-$ east ot the !uni$ fatu.t .. 

Both v~rte\u ... at$ and s~nv~rtebrat& rero.a:tns have bsen 

found in the vicinity of Teeu1a Creek, which i£S approx!• 

n1ately 2 m11~·.s west or Grap®vin~ CM)"On. AccO!'tU.ng to 

Stock (20 & 32); ntamt~alian l't$maina f:rom the lower beds of 

this .formi:.rtion comprise sev~ral generr~, a,nd indicate & 
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Lower ~-~iOCf.m:e age. Clark ( 21) h~s stated ·that the Tecuya 

beds ir1ter.fineer w:ttb martn.e Vaqueros i n t his general 

vicin:ttyo Msr!ts (43}, in his :ln,rnstigation of the Tejon 

fo:rroat i on, round the following .ftauna in the lowel" 100 feet 

ot t he Teouya bE~cls ~ Po·t:-~m_.tt1eii .!J2.,.. ~t C.ta.§ssa t,0lJ.Ja ~and 

r~t:~£t.11Jif~. -~ ~slita (i Clarlt :tndiaa ted that the l attt}l!,r speeies 

which contain the k.riown £.1iu.mal asseuibl"ige of ·that formation 

in its type locality, are not present east ot Pastoria Creelt. 

E;:-tand.nat1on of all outcrops in this seri~s ot sed:tmetrts 

between the base or the 'ttolean1e rocks and the top oi~ tlte 

Te jon formation 111 the area mapped l'aile«l to disclose any 

j.ntormation as to its age. To the northeast the volcanic 

rocks pin.ch c.ntt and :lnterfinger wlth sedimentary deposits 

in a men11er shown diagramatically in Pl ate II. Thea$ beds 

a.pt>ear t o be r elat ed both lithologieally and structurally 

to the Teeuya sed:tm0nts , whl.ch l.1~ belof,v thi:~ V()leani.c rocks 

to the west., Micropaleontol.og1eal sanrple$ we1'e taken t1•om 

the secU:roents interl.ay~n·ed with vol\1anic flows by the 

autho1 .. and geologists from Sta.n<.1.ard Oil Company. ~~o di.agnos

tic organic rema:tns 1:<.rero found; however, u. I< • .Artllstrong 

(verbal ecnmnun:lcation) h~is r epcn,.tf.1d J1.iwi~n,t2..¥i· Gf4lifsr.1is;1. 

from this horizon. Thi s would date the voleanio rocks and · 

assoe1i:i tecl sediments as Middle Miocene, tuts.inn stage 

(Kleinpell, 36) ·• On the basis ot .. foraminif~ra found in 

mar-ine sediments &$SOeiated with the$e volcanic rocks in 
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tb.e Tejon. oil field• o .. c .• l!"erguson ( 4£) has placed th.em in 

the Uvi~fil£'.i.flc(1,J,s;.l 2JJ~ii ~ im~il.~tfi ion~) of' the Sau Joequ111 

V~1lle~1 t Vfhich is in Kleir1pell 1 S Lower ~!iecene , Baueesian sta.ge. 

It is ,not YJ.low:n whe•the!" this ~ge detettmi11atiot1 ivas rnade 

on the bas:i.s of tt faun.al asst'?:tt bla.ge or on the oocurre.r1;cH.~ of 

t he type species. This is impo:rta.nt because Uv.t~Et~ia~J.li 

Q:Jlt~~~\ at... ~m;oJ.i:t~l iri thie r.u;: :t•t or thi:-; valley is round 

scattered throughout the ~iddle ~ioeene sediments and has 

been observed ~s high as the top .of the i.1J~vijl!Jlerii 

Sial.tf'Q;cn:Lqi\ zone . On the basis of stx·atigrei.phic and s·true• 

tural relo.tio1'tships and available paleontological flata , this , 

fo:r."rtiiation as well as the ove.rl.ying volcard.e l'oeks e~n be 

dn.tad onl y as tower or Middle ( ?) :Miocene in age. 

su}a§urtfi'a~ .. t§J..Q:kt2n1 
Very rew oil wells ha:ve penetrated the Tecuya formation, 

so that or1ly 1 ts general subsurface ralat:lonship:s ax·e known. 

lttchfield 's fejcm l\a11ch 'fi'.1 well (l) permt:ratec1 3,2;0 f'eet 

of sediments 'bet11Jeen the base or the. volcanic rocks and the 

top ot the Eocene b~lda 4 These sediments h(lVe a dip of 3cl', 
and hence a true thick.11ess of approxim~itely 2, 810 feet. 

They eotllprise considea•able thicknesses of sanihitone that 

arre separated by shale and siltstone intervals as much as 

200 feet t hick. Very fe\V cores were taken in .thi.s interval, 

and no shows of oil or gas we1•e repot•ted-. 

App!"Ox1mately l,100 feet of T.eeuya beds are present 

in the Western Gt:tlf Tej.on Rtaneh ifl well (10), and almost 

the enti1•e .section was cor$d. 'The ln:tlk of the sediments 

consists of f':.tne-to medimn•grain~'Ht micaeeous sil.ty marine 
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sa11.dston~s with shal es and congl omcr at:.tc beris ._ Although 

Several. thin, (;)11-s t ai n.ed srm.ds were cored n(!ai· the baso of 

t hi s forma tio11 , ~nd grlS odors \!fGl"\? observed higher i n the 

$(~ct:ton. R!chf' L~ld • s ~ra jo.n Ranch 112 ?Jell (9), sec. 19, 

111~-l~W, pen~t.ra.ted a l;i.?ttt 390 f{~:et of Tecuya bed$ bef or a 

th .. .il l ! ng into cryst alline rooks. This t hin section pr esu.-nablY 

i s due to a high e1~osionr:il remna11t i:;z1 the eryst~alline .... 

sed :i.mentar~.t sur.f~ce .• 

Q$.!litiJa.fiQ~Umtij 

A thick series of voleanie flowe tind a ssoc.ia ted pyro• 

elastic rocks overlies the Tetruya to:rmation with a slight 

disconrormity Rnd interfingers. with it to the east. The 

wloanic rocks .are fairly :r.esistant to erosion, forming 

rather steep hills. In outc.rop the rocl-cs are most commonly 

da.t'Jk reddish brown to black 1n color, and weather to a 

dark red•brown soil. These volcanic roeks are p.ritntil"'11y 

oli.vene basalt and :::mdesite with minor dae1te. Tb.ei:r 

'aggregate thickness varies considerablY"t witb a maximum 

in the area mapped or approximately 11 ;'00 feet midway 

between the Tuni~ fault and T\mis, Creek. The youngest series 

oi" flows is truncated by Valvulioeria cal1f¢trnica ( ?) 

s1ltstones and fS~ntn. At-argar.tte. sandstones n~.ftr the western 

edge cf the Tunis ran. The maximum eastern ext~nt of the 

volcanic rocks at the $urtae~ is marked by a sr.nall outcrop 
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e~~ste1".n J.init of thl1 volcta.nic J:>oeks 1lx:tends almost due 

so1~f.rahat by 111.lu·;lum and terrace deposits, but nbout midway 

bet ween those polrr'ts tht~ hotilde:r bed$• of tht~ OVt~rlying 

Temblor tormatior1 lie in di1"\:H~t co:rrt;act upon T11H'Juya beds, 

roarkhtg the low 110.int in an old erosional channel that 

fhe Tecuya sediment$ usually are bakGd '.by the overlying 

.flows. A Z<)ne of flow breccia , as much as 10 .fet~t thf .. cl-:, 

:ts preaent in many pltures a't the base of the volcanic 1~ocks , 

and contains mixed voleantc debris and sedimentary m~t€n:i1al 

incltlf] ine gr anitic boulders Sl~ver;.;l feet in dj.~~meter. Th& 

overlyin.g set,ies of vole&nie rocks consists al.most entirely 

of flows th~lt range :tn thickness from a f.ew feet up to 40 

or ;>o feet. ;.,, very smal.1 proportion ·ot the volcanic tlow.s 

is massive, and th·e trulliz or t hem contain, b.locky to 

ir:regMl~1r structures. Scoriaeeous material is abundant, 

and in most speeimans shows evidenea of flowage. In plae¢$ 

the scoriaceou.s material is amygtfal!odal; w1 th e.nvi ty 

.fillings or q1;w,:rtz, ealei.te, or zeolites. Poorly developed 

el1pso1dal structure and tntercalQ ted w~rine sediments 

suggest that parts of' the section may have \)eem poured out 

under water. A considerable amount of f'low breccia and minor 

p;rreclast1c material is present between individual flows 

:ln many places. 
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eastward f.t·om Vus toz·ia Crock to points & short dist ance 

Th~ docite is 

e1:osion, it st~nd$ out notieeably bot h in .t•eliet alld color 

among the dark•colo:r~d volca11.-.c rocks, as shmm in Plates 

VIII atl:d XI. East1v.ard this mut pu1ches out , and beyond ~"l1s 

t'ault , and it t :!'."ends tor at least hr"llf a mil e in a 11orth• 

south di rectiori. It; r.enges from l to 12 .£.ie~t in thickness, 

and consists of wh.i t$ and amber l ayel'.'s , vnryin~ i n thickness 

trom 6 to 12 inches. .In pl~CEI$ t hese layers a1•e sel;a:rated 

by thin slices or basalt. li!uch of: the t!"mr~rtine is beaut!• 

f'UU)'· banded a11d i s :n~1rked by radiating stru.etures.. !lo 

~pparent di slocation wes observed al ong tl1e line of this 

ve.tn1 and it probabl y represan't~s a fracture t hat \Vas filled 

with travertine during th.$ dying stages of the volcanism. 

A simil ar, 'but much short e.r zone , is preser-tt to t he south,. 

The notabl e la¢k of pyvocl astie debris in the volcanic 

x~ocks suggests that they may ha'V~ originated .i.n l.arge part 

from f iseure•type erupt ions. A short distance west ot the 



tunis fault a sharp gully has been eut th:rough t~he volcanic 

flows, exposing a f eeder dike 10 to 1; feet wide that must 

have contributed lava to on~ or mo1 .. e ot the upper flows 

(SEH~ Plate VII). !b.:ts dike eonsists ot d&nse~ blocky basalt 

that is ver~r- uni.form in ootnpos1tion tmd texture, It contains. 

sor11e granitie ~ock fr&gments, presumably ea1"r1ed up from 

below. !ht!' 1.i'J,~lls ot: the dike are flanlted l>l'" ~on.es ot 

eoarsec" eonglomeratic s.andstone that has been so tllorotigbly 

it~pr!!agneted with volcanic fluids 'that many $peoimens could 

be eusily nd.stnken for gran1 tie .i gneotis. rock. these zones 

range from 18 inches to 3 feet in \f!dth, ~nd are more 

resistant to e~os:lon than ~:tth~r the surl'"otmd1ng sediments 

or the enclosed volcanic roelt. tfhe tr~md ot this dilte :ts 

N. 2!)0 ti., and 1t$ dip :ts approximately so0 to th~ northeast. 

Assooiat~d with thes(ll· volet~nie roeks in this vieird.ty 

is ~ series of sills. The lt.!rges 0£ thes~ s,111s lies i mmed..1· 

a tely seruthetHJt of the f"eedar dike t'lescribed a oove, and forms 

the er-~st ot the ridg~ shown in Plate XII, !h:l.s sill oc~urs 

. 1n the feouya ~ds 3ust above the top of the !ejon formation. 

To the east basaltic raaterial bas b6en intruded a t this 

$f.tttv~ r\01'1zont ~s well as· along tbe contact betv1.een crystal• 

llne rock$ and the overlying Tejon formation. Knoivn !ntrusi,,~ 

bod.ies GSsociated with the volcanic rocks are l1tnited to 

this loeal:tty; hO\'fever, sever-;.tl of th~ uni·ts h1ghe:f in the 

volcanic section ~ar b~ sills rather than su~tnee £lows. 

The ag;e relstionshipa of these vol<u2.inie roeka have 

been discussed in connection with thee Teeuya formation• 
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. ' . i&~~ .. t1,.~ff~.... . ' .. 

Apr1rox,. thick• 
ness {Corrected 
... --.. " · .to,r, ·41JtlJ. · r .. . 

The ava il~bl() data sheriff ~ region~1l dip of ap11r~oximntoly 

20° in a genel"al. west-nort11west d1 . .rect1on, but steeper di ps 

well (10) penetr ated parts ot the ~1olcanie oection 

.QeJltta,i ,,.feit1lf:&.§ 

1"!. se.rte)s or u.lterrmt:tng continentH),l and mar:tne sedimentst 

similar in many re.spec ts to the unrlerlyi11g Teeusni beds, over• 

lie.s tht~ volcan:te rocks with a marked un.eemtorm1ty. Thes~ 

beds were mapped by Hoots (30) as the Vaq~eros formation, 

ho•,"ever, they cont~.i:n a faima s:tmilur to th~t of the 'temblor 
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formation. The Temblor sediments.in this area erop out 

from a point abc>ut one·mile west of the Tunis fault north• 

eastward to the edge of the Tw11s fan, where it is overlapped 

unconfornia'bly by th1~ Valvulin~~rie cali.fcrntea ( ?) silts tones 

and the Santa lia:rgari ta · to.rr.iation, To the \"lest it is 

covered by alluvium and terrace deposits., A maximum thickness 

or l ,100 reet is preserved on. the doimth:rom1 easte.rn side 

of the Tunis f~'Ul.t ,. wl11ch :i>s p:t$• Sunta ia~rga:rita (pre•Upper 

l~iocene) in l!:~ge . 

The Temblor formati·on eons:ists of tllree metnbers, whieh 

show mueh .inter .... gradation and interf.ingermg. The lowest 

member :ts a bould~r conglomerate with associated sandstones, 

and in lithology resembles the upper merubel" of' tb.e Teeuya 

formatior1. The l'.'OCk type$ in this con.glomerate consist of 

large bouldet>s of qua:rt~-mi<.rroclim' pegmatite with small 

amounts of museovi te, t1uart~·r1eh boulders and cobbles ot 

granitic and monzoni.tie compost tion, well rounded quartz 

and qu.artz:!t~ cobbles, boulders cf andE'!site derived from the 

underlylng tlowci, and a few boulders ot dark-colored, banded 

gneiss and schist. One :roek type is p.resent ::tn the Temblor 

fo:rm~:ition that is lacldng ~tn the T~cuya formation. A white 

rhyoli te v1:L th large euh~dral quartz phenocrysts ai'ld sma.ll 

hexagonal books or black biotite set in an aphan1tic ground• 

mass is abund~nt in all eonglomertll.tie phases from the bt;1Se 

or the Temblo1~ t'oms.m tion up into the Santa M~1rga?-1.ta to:rma tion. 

Almost sll spec1mens show the rJarked 0 tatf'y" flow struetu:ra 

so typ:L.cal of many rhyolites. fh:l.s :rock .for111s ~x.traordina~Uy 

l ar ge blocks, and yields the largest boulders round in the 
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conglomerat1~ beds (Plf1te X). !he source or these rhyolite 

clasts 1s not known; hnwever, they must; hnve been ext:ru(led 

nearby, either south or east of the area, during the ve1 .. y 

laet st~ges of the volcanism. The fa.et th~t tlle rocks of 

botri this f(JIJ.•m.at1oia ancl the feeuya fo:rt.~ation ~re dominantly 

light colored ia a gr~at help in d1$t:b'lgnish:i.ng tham trom 

mer~ recent terrace g:rav1els, i:n which the bould$:tl>S are dai-k 

in color'. 

the ~urf.ac~ on wb:teh the lowest memh~l1 lies is erosional, 

end l~eally e."!tbibits eonsiderabl~ :relief. fhe inem'be:r is 

thickest to the west, and reaehes 1t$ maltimitm. d~velopment 

on the west aide of Pastoria C~eek just outside or the area 

mapped. It thins to the northeast, pinching .out about half 

way between the Tun.ls f aul, t and the edge or th~ funis fan. 

The mi<.ldle member of th~; Temblor fo!'rnat1oi1. 1s dominiu1tJ.y 

maril1e , and consists pr1mt:lri11y of white to buff, gtioitty, 

arkosi.c sandstones. It :ts :recogn.11?,able east of the Tunis 

.t•ault onlY't .!lnd to tb.e northeast .it lies directly on th~ 

volcanic rocksa. Here it cont4tins streaks that are extremely 

well ceme11ted 'li1ith eti)le~u~ecms material, and in i>lr~ces ,forn1s 

haystaek-•like bloelts that ase several f~et above the 

surrou.J:1d:ing slopes. The stirfaees of the$e blocks are 

eommonl~r fretted, sxhibitin~ a s:mall•srn1tle cavernous weather

ing (Plate IX). Immediat~ly e~st or the 'run.is rault,·severel 

cobbles t~nd large boulder$ of very coars~llY crystalline 

marble wei)e round 1neo:rporated i.n tbe sediments, and 

prr.:ibably was a eon1~ribttt1ng factor in the local cementat1on 

of these sandsi;ories. Ca.loium also ra,ay have been !:1Upplied 



-28-

by c1reulat1,na; ground ti?ater derived t.rom volcanic springs 

si.'lT.t.ilar to the one that formed the larg,e travertine vein111 

The occu.rrenc~ of tiit10 elastic dikes was o'btlie:rved along 

the contact 'betv,ree~1 the middle member ct the Temblor :formation 

and the unde~l,y~:tng volcanic rooks. The outcrop length ot 

the largt~st dike is about 90 teat, it rftlnges t1'"om 6 to 1) 

feet in Width.t tl'.nd stands 6 to 8 feet above the SVll"'.f'CHtn.ding 

voloa.nic ~cks~ It trends N. 40° w. @ind is ~lmost vertical. 

!he r.t.Qtel"ial of th.e dike 1s typ.ieal or tb~ middle member, 

and is a butt, massivet gritty sandstone composed t1l"imarlly 

of ~ngular qiJa:rtz grrd.ns with feldsp~r, clay tlnd some 

bioti tG present. It is very ,~tt*ll cem~nted with calcareous 

ruatt::t:riti11 tin1d weathers ot1t in large jo.1nt blocks with. 

mod0rately t .retted su:rft:ac~s~ fhia el~stic dike, as well ~ls 

th~ one to the west , are m.ereily fissn..ire.s or e:ttevasses in the 

volcanie rocks whi.eh have been fill~d t11i th the everly:J.ng 

'fhe upper member of the Temblor formation also crops 

ottt ea st of tbe 'fw1is :fault only. It .is ~. boulder conglomer,. 

ate, like the lowest member in composition, and t\·n~ms the 

bouldery elopes shown :in Plate x. The Santa Ma! .. garita 

formation ovez•lies this member with r;ronotmeed angularity, 

and trunea tes it a botit one mile northe~st of' th$ Tunis taul t. 

deposits., 

Only tbe lowest me~1)ber is exposed west or tha !'unis 

fault, ther~fore it is :lmposslble to draw any general 

conclusion as to the envircmment-al trends ot the Temblor 
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t;.nd ai~pears to incret.:lSe in development to the east, parallel• 

ing the conditions that must htlve exj.stad in the underlying 

'leet1ya formation. fbese rell':1tic:nah1ps and the t~br.upt thicken• 

tectonic eorit:rol in this region, and ccH1l<i bll!Y explained 

eithe~ bjr intermittent loea.l down. warping during accm .• 'l'tttla• 

t1on cf the !<~H:~~ya, volcanic, and temblor rocks o:t perhat}S by 

early movem~nt along; tb:e :funis fault. 

A 'f'!i~~~:f.11$1&1,$1 gali,.t;Q.JmJ~ga i'aun~ has been l'tepo;t;•ted .f.t"Om 

the ba$al beds of this se:rie$ , ~vhich veould i~lt.U.eate a 

Ji1iddle Miocene age, Luisian stage. Fragrtlents of mollusk 

shells , 1n<:lu~1ing ~&;t;l.i~:&J;a, tt11qi:n~ , f._~'MJ'!; rand 9.§.t&rea,, 

were found 1n a very hard ealea.reous sandstorie Just west 

of the Tunis ran. A complete section of c:me :fiwritella 

resembles ver:l elosoly the speei0s QSHY~lli t ~ihioh :ts ot 

Middle rstiocene Temblor age. on the basi~ of th~se data, 

the rormm.tion is eo!'lside1'"ed Middle b.ttoeentl' in ame. 

tau~,,~~e~ .. Jt'ilf.t~&n?ls. 
Al though the Temblor formation has be~n penetrated 1.n 

a ntmber of oil wells;, not tnueh is known !i bout 1 ts detnil®d 

subsiu·faee rela'tionsh1.ps. Dif.f:~ieul ty :arises in :reeogni.sing 

the top of tlle .form,1tionco VallJ'~Y¥iard the t"ormation :ts ,'fln 

altern~tin.g series t>f ma1•i,r1e and oon•n:u~:rb1e becls \Vith 

ebaraeteristics that cllange ::.~apidly both l&te:rally and: 

the tornmt:ton also adds to tbe problem~ The top is tun.tally 

placed ei tbe:r at the point where eontin.ental typ~ sediments 
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are ~ncountered in drilling or at the t:tpper limit of the 

eoarse•gra1:r1ed sedim~~nts below the Valvttliner!a ealU.'orn1ea 

shales. In most wells tllis section contains no diagnost1e 

fauna. No oil or gas shows of ~ny consequence have been 

report-ell from the Temblor torm~t.i(>n·; eonsaquentl;r most 

wells ,~.re botto:m~d before reaching :tt. In the vicinity of 

tl1e fejon oil fi~ld the probable equ:ivalent o:t the Temblor 

formation is apprcxim-~tely 720 fe$t thick. 

Ove1~lying the Temblor f'orma tion with a questionable 

unconformity is a seri'1s of silty shales with associated 

lenticular sandsto11es that contains ~n ab1;ndant f'auntll 

assem.blage of lliddle 11iocene age, Luisi~n stage. !his 

formation underlies at least a portion of the nor.ther11 

ptirt of the area , and may not crop out at the $Urf ace "' It 

1s overlapped uneonformably 'by the Santa li~rga1~1ta foi·ma..~ 

tion. It is trottl sartdstones in this interval that the 

newly discovered Tunis Creek oil field is producing and 

around whieh the recent aet.i vi ty 1n t he Tejon oil :field 

has cexrt$red. 

Lithologicall)'" the Valv. zone is almost v1holly a 

monotono-iu;. series of rudely bedded• gray.brown, silty, 

ro1encHr~ous shale. A few firHl•tO eoarse-fsrained ler1ticular 

sandstones ~nd scattered tbin bentonitie str&aks a:re 

eorr1monly present in. this zone. Almost all well cores 

1·_-r_ --·tant•-•-• id; _ Ji' Jn'• ·oiiM•>il' •M11.irt · b•o-• •i M- :l· nJtlU·-_.i ·0•••111••• 1. L j .,,_ .. 11 JI _ ;le .. M.it. ii\, ) 
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examined contained abundant organic materlal consistir;g 

prin1arily of i'oraminif·era with :'). few well preserved mega

fossils, fish scales , t:\nd. carbonized nlant mate1~1a1. A 

thickness of 4.00 to ;oo fe$t; can be considered a ma:i,imum in 

the area mapped. Tb.e absence of Valv. sh!~le in the Slosson 

Reservci1" Hill #1, well (4), Sec. 32,111r .. 1aw, indicates 

1~hat all oz· most of the Valv. zone may be missing southeast 

of this point,, unless repeated by the Willows fault-. 

A thitl section o.f silty se.ndstof1.es and sht-$1.es is present 

at the ba!le of the Santa Jitargf.i1~ita formatiori .near th@ edge 

of the Tunis ran. The exposed interval ;.s not more than 20 

feet thiek , and eonsists pri~arily or fine~gra!ned , silty, 

g!'ay sandstones with beds of purple te: dar·k grny sha.le il 

Several m1aro-paleon'tolog1ce1l samr,iles Y¥e:re taken fl"Olll these 

siltstones , and flll proved to be barren, as \!'Jere samples 

taken by Standard 011 Company. Y&lnll1n~;~·~il1- . CA.Ja!forn1si, 

however• have b~er1 repo~:ted from the horizon (~.K. Arr1strong t 

verbal comr3tmieatioi1) • Near the top ot' this section :ts 

61 ho1"12i<.):0, containing lnrge 0 ca.nnon .... bt:~ll H C011Cl"etions or 

open, but none contained any ev.1dence of organic material. 

Structu1•:illy these silty sandstones and s luiles appear to 

b,~ rnort~ closely i:•ela ted to ·tne overlying Santa M~u"'gar.1 ta 

fornmt1on than to the underlying trv.nea ted farablor f'orma• 

tio:n and volcanic rocks., If this thin seeti<m is correla

tive with the Valv. zone to the north of the Springs fattlt , 

a thick wedge of iralv. shale and sandstones nua.y be p:resent 

southee,i{:;t of the Willows f ault ., 
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The Vtil.lV. zc,ne .'ls u:pper :Micldl(.; Miocene in age , I!u.isian 

s t age , and is equlval0nt to t.he Round Jliountain s11 t ot the 

oil .fields neEll .. Bakers1"1eld, Calitorn:ta. Thf£t most com1,lete 

description of the :f'aunal assemblage was obta:tned from the 

Drilling and P1ro(luction #'33 well ( 5} , Seo. 32,llN•:tSw·. 

Th.e paleontolot;ical U(-lta, as ret1ortec1 by R. Stanley Beck, 

are shov1n on t:.:"le following page. In add i t:lon to the species 

repo:c·ted in this w~ll, Sinh,ogrn'.}.•~.:!.m! ~2ll.Qm\, Jj~nrf; (1,tist~ll&t:iB 

li!!flllt and ui:z:ialtllf!t"iQ z;o;ttuiti have been tou:nd 1n the Valv,. 

Pulvirmli:nella gyroidinarorm1s Zone* 

Overlying the Valv.. zone in this part of th~ Ban Joaquin 

Valley is a section of sbales and sandstones of tJpp~r 

Mioeene. age, tower lli!ohni zan stage. Lit•hologieally this zone 

is identleal to the underlyizig Valv. zon,e, and can be 

separated from it on the basis of paleontological data only. 

In places the Fulv. 2.one eont;ains numerous sandstone beds 

in its upper part, making very uncertain the d,etermination 

or the base of the Santa Margarita .formation by means or 
electric well lo.gs alone. Thia zone has a m.aximum thick• 

ness of about 200 feet b~neath th{~ ~l"Eia rna pped ,. and it is 

ove1 .. l.apped by the Santa Mal."ga:rtta tot-mat1ori in the vicinity 

or the T>tm:ts Creelt oil field. No su:rfaee exposu:r.~<u~ are 

p:t•f.H\H~nt itl the ar!lla m~pped. 

* This zone will be referred to ~mbsequentl~I" as the Pulv. 
zone. 
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Drilling ~1.00 Produetii:)n if 33• )2 well ( ;:)) 
lU.c:ro-r;aleontological data report0d by R. Stanley Beo.k 

Uppe.t• ~Uoeene 
L. ~ifohni~ln st$ge 

Mic1dle }liioeene 
1.iuisian stags 
vaax~ltRil&i@a 
zone Sensu ato 

:Middle Miocene 
I.ui:d.an st~ge 

l 000 
' 

1,100 

Val wliner:i.a eali.t\7'.t•niea 
zon~ Sensn stricto l,300 

l-"11lv ,. gyroidinafo1nr!is·fe.~~ 
Monion eo.ert1.£erum•few · 

\ Bolivina adve,~a stt-iatella•fet1 
trvigerina ef \\<ob~sa 1mpo11ta .. .rew* 

Uvige~ir1a er. ob~sa i:mpoli ta•e 
Valv. mioeenica•e. 

\ AnOmmlitia salinase:ns1s-ab 
Valv,. mioeeniea•tew 

Boliv:tn~i aclv$na striatella•ab 
Pullenia mioee1:iiea•f$W 

.,J/alv. ealifo1"'niea-ab 

Valv, ealif'o.rnica-ab 
------------~.1..lj Siphogenerina nue1tormis•feil1 

Cassidulina cra~sa-c 

i,?oo 

Fish :remains only 

1s1p. hoga11er1.na branneri 
/ fop Temblor formation (?) 

*(Often oeem:'t.~ in assemblage$ 
referred to as the Reserv$ 
or r~seti1lo-saueesian facies) 
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.!Zu.J... vinul;tnelJ.a f.~:i:~St!~tin~ff;u.,rr;l,ff. :toratn.inif er·al zone, and 

is ec1uivalem.t 'W the to~Nsr F'ruit'fJ'f~le shal e 1n the oil fi£:<:ld~ 

Tbe Santa mia:rge.a"ita formation O\rerli€H~:i th~ Pulv., ~one 

with ~u:a angul.ar unc.011torro1ty atM.l tl<'uncates successively 

olde:t• beds to th$ soi1th and east. !he Santa ma~gari ta 

torwation crops out ovo~ a limited t.~rea b~tween th~ glt'avels 

of the !tU'lis fan, to the east ~na terrace grt!ivels or younger 

ag~to the west 11 Owing to its t~.niform lithology, the Santa 

Margarita t~orms smooth, rounded hills of minor relief' (See 

Pl~tes X vl:nd XVIII),. Almost all slop~s have a deep soil 

f:t~ppii1g. Conglorn.a.ratic beds control the localiiation of 

the hills in many pl.aces, and leave a :res5.dual accumulation 

h:tlls. 

Li thologieall;l th~ Santr.t t~a:rg(frri ta !"orri1a.t1on 1s '~ery 

u.nifo:rm in both eomp.osition and texture, an,d ea11 l:H:i· 

dese:t'ibe:~d as a mas$ive, eo&rse-gre>ained, grltt1 S$ndstone 
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feldspar and scattered gralns of epidote.. Most of the 

ft•osted. The sandstc.m.e is fairly well sorted,. but 

eommorJ.y c.Qntains well roun.de(l gra.nu.les ot qn.art~ or 

rock tr.agments 5' to 8 mll:tn:1ete:rs 1n dimn~ter. In outeropt 

the feldspars are kaolan:f.~ed to a co1-1Jsidtn"e/bl.e 0Xtent, 

givine; the roe~s: a white eolo1", and a some,yha't greasy r~:eling 

when crushed between the .fingers . One thill shaly lens is 

pres~n1t n®a.r the bottori! of the :rorr.1$lticn and crops out on 

a hillside Just -wemt of the Valv. ('?') siltstone oeeurrenee. 

It consists primarily of brown silty sandstones and shales 

miero- paleontological samples were ~aken .from these shales, 

but all proved to be ba1•ren. 

As nmntiont:d pre'l.ricusly, S(~veral eon,glomeratie ~on.es 

&re present :ln the f'orl!laticm.. These conta:tn pebblee a.nd 

rhyolite.. fh~ l"hyol.:lte is most abur.idant n~ar the bottom 

of the formation . !tll pebbles and cobbles are very well 

rounded and show considerable weax·, whioh 1s ln tis.:rked 

contraet to the clnsts in the overlylng Chanac formation. 
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Althmtgh neither rormutioti crops out in many pl~~ees, an 

abundance of r esidual rock r1~agments in tho surfacfj mantle 

is h~lpful in d1st :!nguis1:dng 'between the t vm. The r1ell 

rou111ii.~d 1~:.~ugmtmts and complet~J l .nck of pi nk colored f el dspar 

tn~e tht:~ don:tnant eharacteristie,s of the S<.lnt a 1m1•garita 

residual material 

The Sant a .Margarita fo:r•mation is Upper Miocerle in tlge, 

Uppor Mohn:tan ?r Lower l>elmontion stage, and is in the 

~Jiiv:tna WJ:lt:P-:.~lli~l\ foram.ini:feral zorie of the San Joaquin 

Valley. According to G. C, Ferguson (4.'.U t it is equiva• 

lent to the upper Frn1 tv::1le sh.ale 11 which oecurs ln the 

oil fields west of Balt~rsfield, California. Although all 

exposures in t hE: area were examined c~refully , no diagnostic 

:f\?ss ~tl material was obS•!:ttted. 

Sub.sJ1J:1:1e,e . z;el1~ioas, 

The g1e:ner•al s.n;ibsu:r•f tiee r el ationships of the Santa 

Ma:r·gar1 t~ beds a.1·e fairly well lmown b~cause most of the 

oil wells in this vieinity hav~ p~1met.rated at least the 

u~per pa!"t or t!'.le formation. The r.tewly diser;YV$red Glosson 

oil .fiel d , which is i mmediately northeast of the a.res 

mapped , p:roc°h.lJles from t his ir1te rval. In outcro?, the 

Santa Marga1"1 ta sa,ndstone~1 are overlain by a th.1elt green 

cl aystone th:-t t contaillS a few th:i.!1 sandstone members. This 

sb.ax·p li thologie br~ak makes an excellent eleetx·ie well log 

marker and can be easily recognized in the logs of all 

wells drilled :tn the iramedi~te vie . .:tnity a;f' the ar~a m.dlpp$d., 

However, to the w0st these charactettisties ere not as 

clear-cut. The Ss.,nta it!argari ttt itself is characterized by 
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geni:H•alljr wt~ll de.f~.ned ~ihe:re i.t li"~~s on the Pulv. shales, 

.but local sandston$S in t.he upper part of the Pulv. zone 

i;mke el ect:r•ie waill log carrelati<n1s: uncertain. VJestlita:rd th.e 

Th~ struet:1.tr~"J l relationships of the Santa Margarita 

fo:rmation ars portrayed in Pl.ate III, which show41 g$n~n"alized 

contours on top of tbe f'o:rmaticn, asi: well as ! .sopachous lines. 

Only the fattl.t;s tbut have ptH'd.t:l."t~ su:rraaa exp:ressio11 are 

11lot'tad on th~ map, however , :Lt is :recognized that m.~:ny 

more m.inor !at1l ts ~re f;.resent ~lso ., Th~ .formation h~s 

ti $tthsu1":face r$giona1 dip o:t 10° to 13.o to the west•11orthv1est, 

or tO'Jit:rt"d the eentllll\r of the valley. 

Cbanae Formation 

The Cha.n~1c fo:rmntion, narc~Hi by :.r. 1'. Buwal.dt~ (16) from 

its or~currer:.ce near Cha:nain Creek, overlies the Santa 

7;:t,,, .,~ ~· ·'· ""it n s· ... ntli;'!ton~~<!t ···ltl' a~"na~ent ecintormit.v in the artta ;,i/J, (,t~f. ~~J... ' ' .J(~ ~ -..· (:;11 -,\ , .... '! t ' ,.\ .~ '"' ~~ _-- ~ •. ; "' !/~' -' ... ~. ~ i 

The homogen:h1ty and flat structur~ or the Chanaa beds torm 

a topography very sirdli1r to that or , t h(& Santa t'fa.rgarita.1; 

formation, with u eor1"espond.tng thick soil eover and 

scarcity of outcrops., Howevl!7.lr, trends of certairt ho!'iaons , 
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so:r:e ir:d.i.cati on cf the a ttitude of the for·rnaticn. 

of outcrops , wel l cores and 

electric vmll logs hsve 

11thol or;te characte?>lst:tcs in the Chanac formation. Thei 

matel:r 900 .feet of' Ch.~ri..ae beds~ however, t hicker seetions 

arl!l'il present to t he north't;est,. It consists of two distinct 

members , which, although net m~qi,pable , are r ecogrdzed in 
.. 

ell wells dri11ed w.it htn tht':l !nn"n~dia te "l.ieinity. 

The lower roer::ber is dominantly gt>een in eolor, but in 

outcrop several beds are tan. 'rhls mePbe1~ :ls ab:nit 100 

f eet th:1ek in t he ~re!t mepped.. On top of t.he Santa lliargari ta 

fron1 . 2; to 40 f eet. It is remarkably· pure, ~:nd ¢1.ften is 

re.f'erred to locally as a gr een plastet'. Al though the 

followed vfitbout d!.ft i eult y. Ovf.1:rlrin€ this claystone, 

'»hlch eorr.mionly i s s:llty or gr :ttty in.. its upper part , is a 

sert~s or l enticular sr;;ndstones as much tiS 10 feet thick 

arkos:te ., They contain abundant !>in1t .feldspat• and an 

unusually high proncrticn of clay. Most of then are ill 

sorted , and t heir constituent sandgrains and roek :fragments 
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:f.n a ma tr ix of. gritty,. brown clny. Carbonaceotts :mat~rial 

terist:tes of th:ts for:met:lon $!'e iden.t1eal to that of a 

t ~~~i· t·u· ""'""""A.t¥>t::d ~.L~ ·~ . i L 1":'~•Q~Jt.~ .. i. -.-~~~ -

....... .,.tie""'t "-" "'ii i-klll> ""¥1'~""''°" 'l'.rini"' C:•" Vlt·~ " .. ~n<tt .. ~"!>, P. .••• 't'i_; t-2. "'~:l ... ll,•1 d:j.ll !-''-' i • · \.;f ,U w>I."'~' .H d; • " \.t~<.,i 1:;"' .i . .f t:' ,,; .. ;J. , < tJ. J,:, - '" ~ - ·• ~·· LJ - f.J. ~ - - • --

rema.tns n:n '"'-n~1c)lved probl.em. Aecordtng to. Hoots (30) , "the 

l~rtn.e buff str&tt£: through t! transition zone 50 to 100 !eet 

thick that :ts eom~·osecl or beds ot ~}l te:r.nat:t:ng ~ray a:n.d buff 
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grn ph.icn11Y~ Although no definite fteld evidence was obtained, 

the li t holoeic ch::.traeter of th~ sediments a.nd the dist:i . .net 

brealt is believed to occt.P" at the binse o.f the 0 trans1tion 



thickness of coarse sediments ~1'as deposit~H:l and later 

l">0mov0cl by erosion lVithout leaving a .recognizable dis.• 

conformity i n the section,. 

The cn.itstand:lng lithologie ch!lracteristie of the 

Cha:nae femnat:lon is i.ts ttn:lvel:*'$~lly poor sorting, with :a11gular 

roe~t fragments embedded in. ~ mat:t1i:x of <'.flay and f"ine• grained 

el2stie material,. In all outcrops observed i11 this area, 

the fomn&tir.,n shows little or no distlnet beddinfh Th.e 

gr(i1}en clays ~i.t the 1,ase of th$ section, ~s wel.1 as mueh of 

·the cl~y hlt;het• in the seet!m:a, me.y 11>~ .of b~ntonit1e: 01')!gin; 

h.01.,.1ever, 110 extensive nah or bento:nlt·e beds o.r th;t;; a,&e are 

ltnown to oeeur 11&11e)~a:rd., A sli!:ht <env1ron..17f~ntal change 

mu.st have taken plaee after dt<t>posi ton ot the lo\"tetr mernber and 

b~for~ deposition of the upp~r· 1~ember., aa they are distim~tly 

different in. eolor, though otl1<:U.'·w1S$ n$arly it:lelttie~l 

li th.ologia~lly • rnis change presume bly is due to the tU.tt~r .... 

ence in the degree et c:nd.dation ot iron contained 1:.iii th.e two 

uni ts. fhe th tek and \Videspread sect3.on or the Chan~c for-ma• 

tioni ·with 1ts high p:•oportion of elf!lf and eoa.rse angular 

elastic material, may indicate gentl~ uplift of an ex.te.tisive, 

deeply weather$d a1"e~ or low relief• Al thou.gl' local tectorde: 

activity ean aeeount tor th~ bulk. of' the s~dimentary eharaete~ .. 

!sties found below the Char.tac foxrmation, it is felt that with 

the beginning or t1prJel:'n1ost Miocene o:r lowermost Plioc~ne time a 

major w:t,!!esprefjd movement must Mive taken plaa$. This movement, 

which begaat with the Chanee deposition, may have been. the 

beginning of the most. t~eeent sertes of uplifts tbat gave the 

S1~t'ra l~evadtl. ~nd Teb~chapi Mcuntf.lins their present relier. 
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Numerous and wiaespr·ead terrao$ and alluvial deposits 

x•epl"'e.scnt. t:H::ve1,al periods in the rnor~ .recent dia.strophic 

and erosional history ot' the arEM:t. They range in age f'rom 

possibly late J>leistocene to Recent. These deposits have been 

sepax:•a 'Ced into the follo'f.v.irig g:rouµs on the b~.u;1s or their 

relative ages: f'r~·Tun1s, funis, Post-'I~unis, and Alluvium. 

Li thologically these !"'our members tu•e very mueh al.:f.ke, 

eons is ting as theJr do of coarse detrital ma teri1al derived 

pr•imarily from the adjoining crystt1ll.ine :roclts of the 

T~b:achapi Mountains. Th~ do~inant t•ock typ®s are fin~· 

gr~ined, hornblende schist, coarse .... gra.ined hornblende• 

plagioclase rockt, medii1m•grained g:r~anodiori ·te, coat"Se• 

grained py:rox.enite, pegmartitic material, and banded g11e~tssio 

:rock. These ar·e arranged in the approximr~te order oi" de• 

ere:l:sing tltn.tnd~u1ce in the Pr~,·'.l'unis tieposi ts , but g:rano• 

dio.rite and banded gneiss become p:r.edcm1inant !11 the more 

rec:.m11t sed:i.ments , while thli'5 hornblende;oo;plngi<>clase and 

p;{r·oxeni te x~ocka almost disappear. Included in these deposits 

are scattered J:"'rngments der:lved from the underlying s~di• 

menta.t"Y and volcan,ic rocks; most eowntH'llY repl"Gsent9d aA"e 

basaltic, rhyolitic,, mid quartzittc types. :!:he size range 

01"' these materials is very great. Some of the boulders 

~1~e as mueb e:rn H or 9 ff:';et 111 diameter·, but 2 to 4. feet 

is much. more common.. 'fh&ise boulders ~l:"e enclosed in a matrix 

of angu.l~;; z· g1"'anitie :matei-.i~l of smaller dim~:;nsions , which 

is oxidized in the older d;.:~posi ts to thli'.t deep redish bro11i-n . 

typical of meny exposed terrace accumulations. 
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In 
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General $tatement 

?he area mnp~1ed is r~ small purt or the foothill belt, 

~b!eh rorm$ t.he S()Ut:h~rn ed3t9 of' thG t~;:»n Joaquin V~ll.ley. 

anti are $t.ro.ngljr folded in a nor'thw~st•southeast diraetio:n .• 

?her are eut l;y numerous l'titth• Edlgle and tb!'ttGt tat'tl«ts. fhe.se 

t;[\1{) g:rent p:rotirir.tees Zir~ V('l!:r!Y diffe1"~nt st!"uotur~lly 1 ooth 1n 

type ~ind inten~~1tl' ot defo~atlon, antl ~s :td.iht bGi expected, 

the 'f~~blfl.tebnpi ""' Stu:;. E:m1g4io lto1mtaim~ end the at1Joln1:ng 

toothtlls oontuir~ $tttuctt~1~e$ that tJr~ transtt1ona1 b(i;t·~~·~n 

the two ., The San f&t'ldt>ees f'aul t, t~hf.ch transE1:0.ts the OoaGt 

1bu1n;~ 1):rov.lt10:e, cb&"lfil;t'~s 1te strike in this vic1n1ty from 

nortb:t,e!t• southens.t to a mora eust~rly (J:treet1.<;n, and oo~mds 

the ~~ti EmigfJi(l l~o·Mtf,;1.ns on the 'outh., In t.he vic1n1ty 

ot Le'bir~o the ~&an .tu1d!,*erd~ 1,.ault is .joined by the Oa:rlock 

t·t~xilt, e major brea!.;;:. that trGn.ds northi$l!&Stwa.:rd and ootinds 

tha '!\:tb&oha,pt i!ount~.d11s 011 tbe ao1.i.theast. 

In the pr~rt of tbe Te3on tiilla immedifttel:r north ot 

the are~ ~t~i f)P<~t! , T·~rtial"Y b~ds overlap the er;rstalllne roolts 

and. dip g(}ntl~* w the w~~st., Thi~ regton is :tni;x•ieat~·lY 

tr~ult~.:-d nr1d to:tded o:n a. smtlll sc~l.a, but :bl a broad Wf!J'/f 
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·~.ralley {:U1.d moderate northwest dips are encount;ered in the 

area ma r;ped_. Ife:re foldi12r~ is minor, and the .chief structural 

.features are er·oss .i'aults and fraettu.•es parallel to the 

strike of the beds. The dips steepen in the \tiein1 ty ot 

Pastoria Creek1 whore tlle formations swing to the west , and 

at Liveoak C:N.~ek the beds are overturned. Between he1•e 

and Teettya C:reelt relatio.nships are masked by slunip:tng and 

sl1d3.ng, although steep dips, overturning, a.nd cross faults 

are indicat.ed by Hoots (30) . As the San Anf,:b:•eas tanlt is 

app:toached, the region becomes one or i.ntense deformation, 

and is <~haracterized by such features as the Pl1eto thrust 

fault, the assymetrical Wheeler fU.dge antieline, and the 

overt11rned fol ds between San Emigdio ann Santiago Creeks, 

!hua, from t-l regional st.:an<lpoint , the striie'tta~e of the 

area ma pped is :rather simple w:ttb deforrttatior.t c!iaraoterized 

by uplift -and submergenea. Tb.is ty~1s of deto:t"!natioa1 has 

gt ven rise to numerous unconforn1i ties and oveI-la.ps, which 

have 'been complicated by faulting and minor warping., 

Fat1lting 

Two dominant sets of faults are present in the area 

mapped , one trendir1g roughly xn~rallel and the other 

}'.lerpend1eu.lar to the gener~~l strike of the beds. The strike 

set is developed only in the northern part ot the area , and 

is represented by the Sp1'"ings and Wi l loi.1 i'at11 ts; wnerea-s 

the dip set is rep1"'esented by the Tunis fault to the south, 

as well as by- a serie~1 or cross .f:racturos assoc1ate(l with 

the Spr:l.ngs fault . 
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iw s f' a ult, 

The major fault that shows surface expression in the 

area is the Tunis fault which offsets the c:rystall:tne - sedi• 

mentary contact a horizontal distance of more tl1an one mile . 

Although somewhat sinuous :tn detail, it trends N. 60° w. 
and dips 70° to 88° northeast. Its trace to the north is 

covered by Post-Tunis terrace deposits; however, from this 

point southeast for a distance of over two miles the fault 

ean be mapped without difficulty. To the north it is 

marked by the juxtaposition of Temblor sediments with 

volcanic rocks._ Southward the volcanic rocks are faulted 

against crystalline rocks with a thin slice or conglomera

tic sediments between. The position of the fault in the 

crystalline 1"ocks is marked by a low saddle developed in 

shattered material, and by springs in the next canyon to 

the east. 

Hoots (30) shotvs a horizontal displacement for the 

fault on his structural map ot this region; however field 

evidence noted. by the writer indicates a vertical rather 

than horizontal displacement . This evidence is as follows: 

l . The Tejon .formation; whieh is estimated to be 

100 feet thick on the west side or the fault , i .s 

absent f:rom its east side . This formation is known 

to thi n in .. a northeast direct:: ~ VJ. and subsurface 

information :indicates that it also thins to the 

southeast . Thus, if horizontal movement were 

entj.rely responsible for the displacement, Tejon 

beds should be present east of the fault . 
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2. The thickness of the volcanic rocks is vastly 

different on the two sides of the fault . This is not 

a positive indication of vertical mo.vement , but 

suggests the possibility o.f minor vertical displace• 

ment on opposite sides of the fault , either by 

warping or f:ractttring during the extru.sion of' the 

upper part of the volca11.ie '.'i."Oclts • 

3. Drag phenomena are very mar1red for about a half a 

mile on either side of the fault. It seems likely 

that to produce sueh characteristics along a strike 

slip fault, a conside:rable force vector in the 

lateral direction vV"ould be necessary. The resultant 

force 'leeto1"s should be orie:n't<~d approJtimately 

north- south, and flexuras or secondary· fractures 

with an. east-west trend should be present either 

hel"e or beneath the surface to the north. So far 

as could be determined in the present investigations, 

no such features exist. 

The movement along the Tunis fault is considered to be 

essentially dip slip, with an average skl.ift o:t approximately 

3500 feet . Associated with the Tunis fault are la1"ge~scale 

drag effects that eJctend on both sides of the fault for 

distances of approximately half a mi.le . East o.f' ·the fault, 

the drag takes the form of the f'old shown in Plat:e XI • . 
Here th~1 volcanic rocks strike parallel to the .,t~iUl t and dip 

steeply northeast. Minor .faulting also is present. To 

the west instead ot fold:i.ng , intricate branch faulting is 

present. The dip and direction of displacement of most of 
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may ho due to tbe abrupt thinning of the volcanic rocks as 

the fault is apprOB(:had from the northetist. 

certainty. Th~ Temblor for!nn, tion eu1d all old~~r roelts are 

displaced along th~ •r·un:ts fattltt wller-ees tbe Senta JJ~rga.rita 

f'o:t"mat:i,i'..1n :ls :relatively undi.stii:rbet1 beneath th~ st1r.f'¢1ce to 

when th.e movement oec~J:~retl in th~ :i.nt~rv~l. between T~inbl.o~ 

time and the end of l'ulv. time. However, the maitl l'li.~splaos• 

nient was Pre-Santa ilargar1 ta, and occurred in ei th.er U})per 

~l1ddle Miocene or lcrwer U~:rper l~ioeene time,. 

The most promin~nt st~ue.tural feature in the r1.0rthern 

pf-jrt or the are~a is th'11 Springs f(tult, which. ot.f sets the 

funis grevels and ~~lluvium b1S1tween the ~ejo11 Hills t1nd the 

along the taul t trace form a dist:t:net aligrunent of tre$S 

and th:f.clr vegetation. This alignment is vex-y m:~nsp1euous 

the su.1 .. roundit:tg ~lluvi~l plain. In this area the Springs 

f~ult tren~Js r~. 4r;f> E. t with the ltI'ttu .. own block to the 

$OU.theast. /1 shear zone was encourite.'!"ed at the tlattom ot 

Slosstln fff) well ( 2 ) • If this :1.s :1.lldeed the ~~prlngs ff.lult, 
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;1 tr; dip at thls pl.ace would be $.pproxiina tely 6r/' to the: 

On_ thiti ba~is ot data avi-tilti't1le i1t thls time, it se~~s reason• 

a,blo to· co:-~lude that the Sprin.1.s taul1; is a no:rmt~l ft*ult 

with. dips ot 6f or mo;r.~e . 

Associ~!lted \~ith tht~ Spr1nf~$ fault is * s~l"i!!JS of <lr<>SS 

f'r~eturas th~t i.n at lt1)':ast tt~o pl~ees ot"fset i~ha topogra r-hic 

$C~;l"l' or the major tanlt. ,'he$!S-~ iShow di£t~rf~11t relnt:tve 

displn~r-J:sent$ ,. they hr~ve no topogrr"'pbic expr(-u;sior.t e~icept 

lit th~ SCtilrp, and ~ay be of a st:rtke• el1p tt.atur.e. Olll~r the 

w~stenunost oi: these f~ul'f;.$ has be?en tenatively wr!fi$tl 

by drilling. The closurG in td~ Tun1$ Cr~ek field is- 00.

li~v~d to h~ve boell controll ed p;r~fA.t•iJ.~1 by the Sprlntts 

tault and th~se croes ra~:alts . 'Ho¥1evf$rr, tbe l~nticular nature 

of' the V~l v.. a:andsta.n~,u 1:n 'tb1s v.ie:! .. td:ty ~lso 11&~1 b$ ~n 

t&W:i ~ nort~xiiest tr~~~ltUng cross t~ultt ratntltine; in aeeu.t~iu• 

letion of oil in the upper Se.nta :f.ia!'g~t'li t a tan.datonJ.~$. 

The Spt"'int§:s r~ul t l£r known to ccnttnue no-~theasttw,irtl 

fo.r so~e di~tin1ce , ~be:ri¢~ it, Or' -~ sl~.)1.la:c- t'ault1 ~nd ntunnmtui 

cross f nul ts control accu~l-llation or oil in tllt~ many complex 

st.rootu.r~$. tklat Gre i;r.roduetlv~ i.:i th.-~ 'l~ejon Hills, At the 

Slos~~ou t1eld1 th~ topo~raphie scarp i s onl~" ; f:~et high. 

S11bsuri~tr;ee da·t~ tt> the no~·theflet; :tnC!oet$ tJ s<!isso1~s .. type 



ment, p.laeit'l8 tb..a ui;.ith110c::n~n 'block o:n the no:'t•th~1~$t side ot 

the t~valt., The loea·t1tm ot 'th·a .fault south~t$St o:t th$! tun1 .. s 

!'a11 • Chanae contf;1et i~ still ln:i~~E>l.Y an im~olv~d probltlm• 

A. s~~ddle s~1)~t-at!!;:1 $ Sulphu~ l'U~:tl t~nd a lu"'l'Pll to tho south. 

Alth<»u~b the~ knoll !s t..opog~[ph1e~1J.ly hi.Sh*!tr, a(a:t.01,ding to 

tbe terr~:ao~ ,gravr~l oarpping$ it .ill $'truet11:rt\.llsr l~. If th(!1J 

i'"a<ttlt do~s oonti.nue tht"Liligh this .sttddle ~ntl t?le tstl':t"'~lC~ 

g:r&v~l$ ~u:-e co-rt·~lat1 VE.~ .atriict~r~lly, 1 t rever4!l!!$~ 1 ts tU.a• 

l~l~eement ag(;\1n. ?~ the ~~1~seti1,1t.t t>f' th~ loef1ti<:;,n tor the 

i~lo:ason • s lleGeI'VO:b~ Hill 1¥1 \~ll ( 4 ) b~t H. r;;,. A.t•mstrong, 

the Spring~' taxiJ .. t wa.s ext1e<nd:ed. ee:ro.~1s the southa~n face ot"' 

th~ bill. !h1s wf:S:ll fJas il!'1ll~d to a d41.?pth. of 124~ f~et 

~nd bOttoli:r~d in vol~nle !'QCl~s ~vi thont $rlOO~int~~u~ any 

ri.leogni~ablr:>; Pulv. o~ Vslv., shale. D~.ill1ng; ~·ntt '.Production's 

kf33 well (. ,.. ), wld.ch te onlir 2100 .t~~1; noFth, p~n~trat~d a 

seetion ot Pulv. at1d V~tlv. sedirt1ent~ $bout 660' th1cl~o !hiz 

1.rMlict~t~s tJle. ~Jos~id.l)~.liti.r of tt r.lajor. d'!.eloeation ot sor.:;;<0 

klnd bett!ieien t?l~Se tr;o W$lls. 

!t'hG Spr1~l8$ ffiiult :J.s koo~n to h~~ve mu.eh g!:'e1at~:r ~U.$• 

!J'laeerea~:ate at de~'th thar~ near th3 s.u:t'llface-, and tu:tdoulltedly 

1~ ~t1 o].{l ahe~i1 mo11e in th~. e.ry~t(~ll.;i.n~ wioek~. 'fb() r~lation.

sb1pr> or tht-'J n.1.;sH~r'loir ii1ll ~~l ~1ell ( 4 ) to the Dr1llinis r:tnd. 

P:roduc:t:ton #13 weJ.l ( ; ) se~rll to 1.nd.3.eate that t!J.1t-l m~jor 

b:reait ~:t eonttnu~ bat1a~t'in tbaso ti¥o w~ll$ ift1 thet!'t r~ny 

not:lce(;bl~ to1'0~~1~~ r:bic tlnpression. If' sot on~ ot th~ raajor 

rno.v~ents .~long: tbl1S teult took pl.ace b~tz.r~en ?ulv. and 

t1tu'lta marg*'1ri:ta t~ifilt with corUJiderable upl1tt or the 

~outbeast block ~nd retr.ovel of' all F'u.lv. , V:?klv., !lnd perbtlps 



-51-

SP~e T~ttiblor 6$tU.14~$nts by ~:cosion. Pl!,i;t~ III SllOWS th~t 

iti$pl~c@m;&:nt oi' the ~~nta ~l~:rgtu,"'it~ • Ci:laMe eont~~et 1$ 

p:ro'btibly s111all1 :ti· eltistent at ~ll. ~h~::l postt1ht~tl :relation• 

ahip~l in thi.$ vicinity are shown ~n erel&t"J•seetion A .. 119 . 

Plit~te ll. 

trb~ mo~rt r:~?C$nt ~U.spheerrlf~nt ~ .. 10.n~ t11~ Spring$ t~nlt is 

b~li~f~f'l'~tl to be l..itrti t~f.~d to tbe m.Ha no~the~~t ot th0 i\ini.s 

fan • Cibru11t.c eonttl;Ota fh~U?t.fe a:re :f:'.lo surfa~e S!~!'U~g~ ~nd no 

positive tt:1pog:r¥J rhio e~pr-~s$i,(~r.i ct tbt~ t~~tilt ~outh\tlte$t of 

tb1$ point, ttll,thQl1sJ1 the laok ()f spr!~:igs e~n. oo et4Sil1t 

axpl~iood by t-h~ ab~en@e of g:tl~:~v~l.e to act a$ .fitn tquif~~. 

fhe tan tn~ttibe~ ot tl'l.$ Ctmr.u:ic fo:rmat1~n tont~ins suob ~ high 

par-centt\~0 of el.~y t~t little wate~ could be ()tlCp~ete<i to 

travif:l tbr<mgh it1 ~$p($oi~ll~t in ~ vertioal direction Ol:"' 

up a steep 1~itul t plane. 

·ri~lgu~ .~i~ 

Abot~t oni:~ mil~ ~1outhetl$t ot tba t'l'.e.ti~:rvoi~ alot~i ¥?11l:tow 

Cri$ek if; a 1roup of tre·es ·ttta t l 1ne tbe f3f;,ref;tm tor a ii.ts.,, 

tance ot lOC'O t~et. !h:tlif stl~ntl cut ecn$i*iQ1aou$l:y in tb~ 

~t:e v~lJ.ey. On 'tbe dofu1=stJ>~a.m s.id~ ot tbe t~~.es 1$ a 

wide ~one ot e.lt1mpt:~d at1d v11r.ry boggy grow1d. North of th~ 

tr$~,e tb.t~ U!1'~ek baa cut a tX1(!:~1oh lo or 12 f1c:et dG;et)t and 

th~' ba~n~l ~l::·e~~n eln~"aton~s an<l overl;wi11g &QJl<i1to~10s of 

the Cl~nne to:rr.aQti);)tl- ~~r~ e;'{·p(>~e!l it1 i.t$ bottcrn., :fb:~ pro• 

Ject('1d oontr~et betw<~eia tl10 Ch~tlaC ~nd tb~ Santa Mat•tta:rlt~ 

fa~111at:.tons Ct'*oss~t¥ the c1·~~®k southet1$t of th~ end ot th~ 
tl"e411s. fbg~e stt'ft\etiu~!al and $'tt'ilt$,~r-~:iphie rel~tionsl'11ps 

~ugg~st s tU.spl~cemt.~rtt rJlt ti1e bo8€Y a~ea ot appi"o~b~t1t$lJ" 



12~ t~@t, ·~·d:tll the upthJ:'O"l1t11 block tet th~ tlt:>rthwe$t. ~bt~ 

ls OP'P0$.:1t~ 1~ tU.t"~efs1on to th'$ kttottn lti.$pl4t~~i~it~nt %ll(mg 

th~ Sp~~tngs t.t4ul'tl.11 1th$ loe~l~,~D.ttion clt mt'd~$tt:t.re 1~ tatt'i 

art\~ ~tight bi1! ax.pltl1.n1~tl by the not~b 1tl th~ Chi:ifii2:C • sm:itn 

~at"*ft~n,·3;t~. eon!ttJ,et plan~ t:~ettntt ;}'!S ~ np1ll po1~it r~w tho 

l}~nt.t~ imrgnt'.lta 'lqnit~!'~ hc1re"l'~r tb~· ttiHl.S $r~ lcctit~(., ~to~n· 

st!l'ea~,t ~~tlt1'ittr tbai1 upttt~~fi,1: trora th~ ~-0sti1lit'tt~tl lllp.111 ~Q1t1t1 · 

wh1.eh '·~ :not th~ 11s~tll c~iui~. 

A ~lll~t et1ttinEi tl~~~·tt:£!:h l~t~{ln! 40 t~~t or hni® tttln g ~avels 

e::;pot%e$ ~j$nttt ?$.al"~~f'it~ btlti1, wi:'i!Ch end '1:bruptl;; 'ttl· th.a 

SO'!ltbfl~.st ,~n(l ~~'.r&: :r~pl~~$d b)t ~:~~tin Ch!lMC t?l¢1,ytJto:tt~$._ '.it th!I 

ls another f'l1l!Ult rel~t1(l)t::iebip, :1t i.n~1olv~s th• ~t\m$ r~lat.iw 

a.mount .and ll!~eett('jn ~r di;li#ltte~~.ent ~1 thfi t~ul t i~~~~;t:n·t 

in Will:o~ C!'e~~. At th~ ~~'~t. end or ~ou:th l'tll ~th~r 
nnt::>!n~ilous $tl1"lletur~l ~~1~.t1.on \Vas tount:l. !he CbiUlt!u~. b~d~ 

~t~:ruptllt chtant!f:~ GtrUt~, ~uia to the e:tl~t they dip L'SOl:'e $to~pll' 

than n-0m~.1 terr tl~!r:i a~ea, thus 1ndie~l.t;i~\l~ the p(~s1if.b1l.i.t·~ 

of t tAulting. Th~ diGplf!f.Cet?l~nt.~ >tilt tt"le ~~~st end of South 

U!lJ ., ~loi1g \111ll.QW C~('Jlek, ~ntl ~o:t•tlt\t'ti:St 011 the Tt.u:d.~ .r~n 

$ho~ v~:ry &;tlod ~llgr~~ntt ~nd ~.t;'i0b1".tbly ~:r~ lcnlftt~cl alo11~ a 

$ing1~ l.!n~ of ~b.r.t~~. ~hi~ line of d•tormtlt:10:n h~~$ been 

d.e$f.~lU!lted th~ t~ll.l.OWtJ fS"(,ll;t ., !Jo evi.rlene.•~ is ai111.rilable a,.n 

to the dif} of tbi$ pNba bl~ t~tllt pl~n, ~~ktich .U:" ixr{lHnt 

t'.l'fW 11)~ ~ft.set by fffeeve~~l. etroa® fa.tilts simil.~~ to t~tos~ a.S$001,. 

~rted with ·th~ flp~S.:no«~ f~1illlt. AltooQ~h the mtltdJ1;1t~~1 o·bsew~ 

otf $et er the !~*1llo~ 1"$.~~l~ t 11 ~nll!'$ 125 :f'3$t t t 1!t b1t1i~v~ 

to be simll~~r ti"J the Spr.1n&$ t~.i1lt w:l,tl\1 ~ 
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mm}h l a:,tiger di~pl~cem~nt bt'~lo~l$ th~ Santn :flargerl tr~ sandst{)fles. 

Ii" it bas this :r~a~.ti~lnship, and it" the sllty Sial'id$tone~ 

observ~;d at tb~J bttu~e of the S1u1tu !\f~rga1111ta tcn:-mati<n.1 in 

outorop ~.re equivalent to the Valv. zont:J, t~lum a wedgc'.t ot 
VAlv. {£nd :po~ .s:tbl)~· Pulv. $(1}tltrr~n'ts may be preMrvaeft sou.th 

vietn!ty ~u~.:~ shown on C:N)$$·~~c:t1.on A """ ! 1 rlati9 :tl. 

Many minor water se$!pS and apr1nai;s ar.e p:r~s€!\'11t in the 

par"t of the are~t ne~ft''J:tr t~o t~i~ c1~:~stalline t'Oek.s,. ~1~n;r un• 

i:lol.~bt~dly ara reltrt~d. to t~~ul't1ng e:r tr&ctiar!r1e_u ho~¥~ver, no 

poslti~te ev,ldenee ot ~xt~ensiv:e f~ulting r~lating to therrt& 

could be fotmtl . H~n~ .. ~.l1gt1m~nt$ c~l"'~ ob1s~rvabl.a on ~t:u"i(~l 

photoirnph~ , O$pl~Clally to tb*J 11orth, that mar or ~~1 Q(Jt 

hr:1v~ any $f t.r1ictnr~'l.l si,gni,fj,e~noe. 1,,11 tbos~ t'et~ ttrt"GS which 

from a structural $tanclpoint, ara highly S}M:".Jcula,ti Vi8 b~Vf$ 

been r.n.irposfdjt ~1 tted fr<>~ the 1eologtc •Pt (PliatG I) • 

Folding in the ar$n 1s ~ wry tnino1" featru?~3 t and 

consist~l p:rimnri.ly of drt'~tll: ·pb(ltnOmli,ma. along i";~ults. Tb.~ dra;g: 

folds ~Hi1SQC.1k~ted with the Tun1$ ft;i:ult ril!"ead.y hf;t'Ve been 

t11ecnissad; si,t'.lil.sr f9~tur~zts un.d.oubtelilll' Q.?"(~ PP~!iter.tt !n con

nect.ton \'11th th~ W!llcn~s Gtld Spr'ings fa,dt~ te the north. 

Thirt:t de{i.);lee dips in tht:~ Valv. ~()ne were f<mnd 1n funis 

Ore11Jk ti~;l<l, wbG~f3 ~ di~ of l,0° to i:f nonnalll1 ~>uld be 

e:?tflE?Cted ~ This £'1l:lght stflJecpenL~g m~y be ,flu~:r to ~rag e·ftoet:s 

~long the Springs ta.tilt and £"e1~~ted faults. 
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~h0?:G i:s a grn:du~l 11lerefese tr~ 41p -us the city$t&l:U.ne 

:.~oel'~s ~~tl a~~i>.roached... ,!4 ttl~Kim~lm dil# of 7re_;t::t "'lift$ ob~ef'vsd tn 

tile TeJon l"oel!u·1 i~m~ied!~t~1~ eS1Jst ot ~Ptr~ sto:r1a Ct"rzt\9k, and up• 

wal"'d !n the S-00ticm th:ts deeNas~s to ;SC. The ntti tude of 

the eentral port:h1n of th~~ ov~rl:Jing f selaya fo:r.metion 1.s about 

3~, Qnd sttll t~rthe~ north ths1 '?'!)l.Cattic rocks shO\i a dlp 

ot 28° • fbest/!i su0e general relat1onsh1p$ bolt1 northeast of 

Past\?ri& C:ro~!t , ~?her.a the ~ttitU:d$ of the bas~! b~~ds tiecrE+asee 

to abo,Jt 3efl' ne~u~ tb(~ tun.1 $ tan. 

fber~ is a imggest.io::l' ot s.nt1el1fltll toldi.ng in ~louth nu1, 
whars the stPU-te ot thm ChanilC bti!d'a eti~ng~-s f'rom N. 30° E. to 

mp~:rcnd.matel)~ eaat•1l1ast~ !h1$ el:wnge , bo~evel~ t C(l\tld bo due 

to racent .titult1n~. f"1hether th~ S'trueti:u~e $Xhi'b1te'1 ln 

south H.111 i s due to tol<U,fl,.g or taul ting-, some elostU!'e is . . 

l11tel:r t;o be pre!~i:3n.t eg~hiat the ~·U.llows faul t . 

St1·uetut-nl counto'u .. s dra~~n cm, tha top of the Oanta ~~r

gar1ta torri1ation show t\fo dlst1-not told nxes1 a plun.gin:g 

antiel1nnl nose ,,~bore the stl"ik:~ ot the beds swings frota 

nor tneast-.sout hweat tov:a:t~d the S'outb, iU1ncl ~ eorreai~onoing 

s.ynclin~.tl 6Xis "!~here t.he ~<>nto~irs pr~sidm~bly· $Win~ r..11~~stward 

to follow th~ topographic and structur~l outllne or the 

valley. Although the folding a.pi)-Oars quite sil!)ple on top 

of the ;3E:tt:i.ta M~r-ga .rit~ tormationt tt prob~bly ts only a 

retleot!on or more :f.ntf~rtse dafO:t'*~tion bQl t'fv1. -A eli~t,~itlide:rable 

amount ct d!fillin~ htU'1 been done alo.ng thls t:jl1m~;ing anti• 

elinal tr.end., Most t11ells r eriorted shows or oil tUltl the 

!~serv<-~ 2 • l well ( 2 j evt}n pro<luce-d tor ~ short period ut 
tbie. fbe last atternpt to locat~ pl?ot'hiction along this trend 
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was made in February, 1950. However, no important sho·t';s of 

oil or gas were encounter.-ed and the well was abandoned. 

l'J:nconformities 

porta:nce of these structu,res each wtll he described brie!'ly .. 

lying sediments from . Pastorla to !'Im.is Cr eek iz depositional 

througho1Jt 1 ts length. ~fan:." e; .. zcallent sxpositre·s ax•e p:l"esent, 

atld in no place was shear~tng ot t.1ny li1nd <ibse.:rtred. There 

also is a nota*le lack ot int{~nse i':ractur :lng i2-i the adjoin• 

dips as In most places the contact is over.,. 

angular f ragm.:.nts 1.ieri1u:.?d fro.m th.a. adjacent cr~rstalline roeks. 

In some places well sorted sands were observed to wrap 

~round L:-regularittes nf the old l and surfe:ce. Th~ best 

othe1• plae<:~s, the d.etn:.tled outli.ne of tht~ ec:m.te1ct :Ls ve1•y 

sinuous:. Where the mountain front tli1~s ah1ost as steeply 

as the eontact, isolnt~~d .r;.:1s:tdual boulders from the sedi

mer1ts can still lle tound hlgh cm ·the slopes4' 
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The Tejon sedim1zints arr) tcnow.n to th:tcJ·;e:n to tht':l sot:rth ... 

west , \Vest , and northweet. In th~~ v:tctnit.;;~ of the mapped 

area the bulk of thls thicJ!.:e.ninf : taket'i ;)lace alorir; the hl':~al 

cont&.ct; ho~tJ0Vf.H.", hi~heI"' r10r:'b~P.!"S al.so ~:u"e pri:;:se.nt to the 

west. :I1his in~icates that the m;;~r.inc '11ejon beds accumuleted 

st.?.:ntt~tet1 by tl't(!i f.i:iict tl1ut the 11m:lt of mtarin.ir.~ EoCErne depO• 

sition to the no!'th j_s s.ornewhere :ln the victnity of Df:Kersfield , 

thus 1~i ving a generaliiZt::d ze:t"O isop::H!h l:tne ror these t:H!:idi• 

ments a slightly weat ct nort!; trc~nd . 

Uncon.t'orme.bly overlapping t.he.T$jon. formation are the 

Tecuya beds, which hea.r the sairie t;ene:re.l rel;r1 t.:tt..m.shi ~:i to the 

:u;oeene sedim<:mt.s ~s th.ey themst;~lves do to the crystalline 

rocks. The Teeu.ya formation t,h:tck.ens locally to the sou1;h

west and a;::ipree.iably to th~ north. The gr~1atest thic1:enh'1g 

is in, a northwest d.i.reetion, an.d. although tho· strtictural 

r~latio:nsh:tps are not known. between otitcrop and th/~ Richfield 

Tej<..,.n Rr;tnch 1~41 well ( 1 >~ the ad1!\it;ion or most or this 

sec1~:1.on ~.~1 thm.:tf~ht to oecur at its brwse. Th..-J g1:nleral i~m

pachous lines f'or t.hi.s for-rrr~1tion trend in. B dit•eotton 

sltghtly east ot north i.n the a.rea r:1a r p!~d , swingtn~ north

ward or to the northwest, i~ s the Tejon Hills a.re approached. 

Tb.e def'ormation :orior to and acti'\re dur.:tng the dep(>Dttion 

of th.is f<>:rmatlon ntf!'l:"~r.:s thf~ est~1bl :l $hme.nt of' f'n1•eas th.a·t 

e'rentually were to block out the general cor:J'.':l g'Ln~a t;:ton of 

tlle southf~aster111 pt{rt or th£; San Jo~tqtiin 'lall.ey. 
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Overlying tho Teeuy~l forma ti.on with a mild diseoni'o:rmi ty 

is the t hick seeti.on of volear.dc rocks ot tower - r~iddl-e (?) 

~"'io· ,,.,,.,,...,,.., ""',.,, l~ 
. .• .... ...... ~. >;;:> ...,~.;: •. • 

l ying sediments, the mar1ted thic~ening of the Tecuya formation 

to the northwest suggests that the1•e may be a alight angu.le1r 

:relationship between the two uni.ts. The volcanic rocks 

n1•obably have tht'3 same gene1~a1 structural relationships as 

the Teouya torrrmt.ion. The zer o iso1>ach or the volcani.c 

:rocks is kncw.m. from wells drilled in the eastern part or the 

area; however, its true :r.•elntionship!~ are n1asked in th.is 

vicinity by the inte:rtinger.ing or sedtmenta:ry deposi te . The 

extreme t hickness o.f volemiic rocks Euist or t l:1e Tun:ls fault 

rr1ay be expl~d.nEH'l by either gl>adutll clomtwarp1.ng or minor 

.t'aul ting along the J.ine of the Tunis £aul t dur ing the u:pper 

13a:rt o.f' the voleanie pe:t'"iod, or thf~ loeal accu.rr.R1la.tion of 

an extra thlck series of flows, wbieh to the west v1ere .flani\'.t;d 

by sadim@nts being deposited at a rate .covrparable to 

hu.ilding up of th~~ voleanie pile. Field evidence indicates 

that both of these geologic processes may h~1'l1e been active., 

West of the :J:unis tault the volcanic rocks are over .... 

lain by the Temblo.:r .fo1 .. mation with a very marked erosional 

unconformity. kn angular discordance of 10° to 15° between 

wedging out or the Temblor rormat:ton against the voloanic 

rocks is suggested northeast of the Tunis fault; however, 

it 5.s in this vic:tn:lty 'that the volcanic section thickens 
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basalt. 

If th.e thin belt oi~ siltstones 

If ·they are related to the 



t~\';tt..!!la :f th~ de.fo.r1nt"ttion t'IO'titd :pg set bnelt tdthin th~ T~~l:JlOir.' 

depozitior1.fll pex-iod. In either Cti.1~e, tb(G SG$S in wh1.oh th~ 

Sant~ ~ru'tgartt~ rormatton !lind: ,1'·S~:1bl.r ooth Ptll.v. tu1d Valv. 

zones ftre depo~1 t~d ru?ver f)X't~nd$d mu.eh f a.rtheJ1 south or 

erH~t than th~ :U.wi t$ ot th$ ~)res8.rrt. mt;])!'it'l ~!~4.t., 

A. "'id~sp~~d· but itt!nor ?.tneonfo:r.r.d. t~r l~ p?"~~~t1t 'bet-•en 

the Val~~r it ~nd Pulv. r.on•~• Xn the !Cij()n, oil field Ve!"t1cal 

or sttl!~!J 1;'H,:1:1~tni~ t~ed~ MVfl'l b.iJ~n :replt>:wt~d in th.4) i!JJl.\"., ;®C.Uf.* 

th~t ·.vere av~rl~in by .r&l~t1v(;1J.y tlet ii1:t.t~bi~ Vult.'t ft!J .. tetones. 

A sli.g:ht 1An~1l~:r rel~tionshit'Jc vd. thin th~ ~ii ~~l m~~"i>~<t 1$ 

SUggest~d f%'-Otrt SOa'tt~:rod -paloontolog!e~l ift:fCl1'3St'.lon and 

electr1e log stt1di~~ . !bl$ ~el~t1onsh'.f.y is M~t sbotm. on 

~rQS$4'J$~Ctt~)U .A • ~t Pl~tl!t t!,.. 

The eonttact b$t?m~n th.~ Pt~lv. zo.n~ 6lld th~ flanttl •r.tt:ul'1ta 

rom~tto:n r~prn$$nt$ enoth~r itttt3or period of dotor:mat!on and 

~r<:>sion. Tb• p:re.GtJtt.t pt"Oduction Liil tb& f~jon otl~ t:itlld ftom 

th(t Ros• Br.t~ht acne 1$ ·eo~tng Erom V;;AJ,v. a2ndstr->nes con• 

ta.biing ootb told!l a.nd t~ulta~ th.~t .f!t''>t; Mt pr$S$U\ aOOVt.I the· 

baia" ot: th$ Santa •rgal:"ita formation. The tl&nt~ lt..t!urgarita 

f(;rmsti(}fA Chtit,·-.~:lCt~1'"1st1call:t l1·ee on older a.n\l o;lde:tt beds 

~is it t'\µ~reach$S tb~ $dg.e of' tbe v&lle:; .in a southeast or 

east ditt0et1tllt. Along the S.Por>ings t~ult, !t overla~$ ¥'-1:tlv. 

S~d:im(l1n,t,e~ in the V.ieinity Of tb~ ~i.S (~:reelt 011 f'iGldt (.f$ 

well ss t!'le entire v~,lv .• zone bet\1.ttfln thte potn.t ar..A tht! 

SlO$Son oil tteltl+ 'to th~ t1ioutl1 tht¥ Banta ~21g~rita toma• 

t1cn trunc~t~$ the t"Ulv. zo.n-e,. Vil:v. $On~,. T$mb:lor f'o~r'~~t:i.Qri, 

at l6&St part of th~ vo1ea:n1e roel~s, and t.~.Y @van 11e. on 



rlo detailed study 

of this aspect of the ~:roble•~ was mad.,. 

Th® natttre c~f· the Santt\ .w~~n . .,ga~~1tti "" Chanac b<n.m.dary-

th© overlying Kern River series is almost e<n-vta1nly u.neonfo:rta:• 

~blt1t :near the edge of th@ basin., and the It~rn. Ittver series 

it.s~lf' is undoubte.dty ov©r:L~in lmcretnf'ormi:ably by ·the ~lluvial 

depof1i ts of the valley. Thus, 111 this pa2"t of the V1.llle!'r the 

u.n.eonformitjr is a11 1?rrportnnt geol.ogic et!'tteture, both fr-cm 

a h.j,storical statidpoint nnd also i n probl~m~ pt:!<l"·tj)dntne to 

the aocurimlation of oil ¢tfid gas., 

one of th~ 1I¥>at lnte:resttt1,e tU'lS..:>l~reel problems in this 

l1rea is ·tho nnt;u1"1;11 of the detorrm;it!c.'.ln in th~ cryr~taJ.line 

overlyit1g s~diment~ry l"Oelts, avon where dips ar0 as high as 

75°, is i11dicati'Ve of eonsiderabl:e folding in th~ crystalline 
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Th~) most Olttittt~ndtng topogNbr:1hie fea,tt1r~J in this part 

ot ttu~ va.ll@~" i s th.e ~~14 scarp of th~ ~'.re1:ua<~ha p1 .000tmt.a1ns, 

~~hicb .r.:iaf~ ab~uptly r:roru th~~ toothills antl 11~lley tl,oor to 

a hei.ght of 3000 feet in ;1 hori~onta.1 di s t ance of about th~ea 

t11l es. Co~ple·:&: fault rel e tionshJ.p!§ eltist al ong mach of the 

l~ngtb of this m.ow1ta1n tront to t he '1tn.ii·st; how~ver, i xl the 

£i~ea mapped t he · coot ect bet~e0r:t t he c"·st~ll.in~ rooks ancl 

the overlying s~dJ .. menta1>;y roc1i $ is deposit101ial and e~hibits 

no evidence or t~ott1'nic movoitt$nt. 'In aeti"et'al pl raees to the 

~ast the slop('> ot th~~ moun~-a!n f~o11t is the sarne as the dip 

of the cr;srstt~ll'ln.e .. :aed1mentary eont -set ,. l:$Ol~teu sedimtlt.tt ary 

mat eri al high on tht~ $lope above this cont~ct tJ.amonstr~t(~S 

the ;y-outhful cb~r~eter:ttitlc1S of tlM~ low~n.' m~rt of t ho scar p,. 

this relati~')nshii' prol.;~bly bect1rrte$ more ra,.oncuneed etu:rt ·ws1,.d 

wh~re the dip of t he err st nl line ... sedtmentt:u:•y contact 5.s 

t . .., 1"..-1° . l"° 1·~H!1CU.,. (~u to ·ij,/~ O tt".'1 .· 5 • thJ~~'~ r-elat3.<Jnshi.ps suggest t hat 

nt 1""' "'"'11'.t· 4.'~l -""r·• { ~ ¥"·{ .rt.<t~"''ft~J ~1;. .,, ""'"""""' ,-.,P t•'kd M,,,,;1;,,,.,,..t.,.,,,!tl'>i ~.~...,.~~,...,·t<>'fr<t .f'!i ~ '.. · l!;i7( ,f!Wl .-: ..... ~l:,.. ~•;r.i;it. ;4f!t.\.w V . .:,,,,v. ~~., 4, ••. , .,,,;· " !:':\'Yi ''-1iY·.to ~ v.i> .JJ.g J:, ~~·.!; .UlWl:\M-. ·~1.i , 'lt{-,,.,.,_,-9 "*~"- .·Q-.:s..4W 

ha.s bnen upli!'te·<~ primaril y by ~eans of foltU.ng t 1;·:~th~'.!X" 

thnn rault:tng.. As pointed out 'by Hoots (30) t ttle major 

dr ainage 1n t he crystallit1e roeks sbo~1s a ~~r-ked northwe$t 

trerar.l ; this he attrlbi;rted t o p()$S1hle she~t" ~onGs without 

not onl;. true tox· the ma;Jor dra inag1ll, bu.t also tor most Qf 

tt.\e minor t1~1i.n1ttlr·ies ,. !iotYCV•$1" ., t be disti.nct northwest • 
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On the bt£:sls or th~~ ct:>ntoo.r map on top of th(-1 Santa tttar -. 

ga1"ita fornH~i;1.o:n (Plat~e !II), and the areal and v~:n'*tical 

l"el r.i t1cmships of the Pr~~·Turds te.rrrH~e depa1si ts it is 'be• 

lieved that these~ bouloery eapplngs have been the p.rimary 

csuze for pr 0fH;n"Vat!on ot these hills. Helativ-ely flat sur• 

f"a.ces on top of Re~er,totr :tU1l and South Hlll slope at l.ow~r 

This relationship 

d:rtl i nage \' th0 low slopes would not be 8bnornml. f; ince good 

ontcrops of t he Chan.~c fo!"n'~rtion are al.most nonex:tstent :tn 

most of the a.re~~ 'f;}r>ec:i.so determinat:l.on of the attitudes ~nd 

elevt.ttit.l'ns of' thiz; cut klU!•fHces of these terrace ~~:lEmants might . 

h1.sto1$y in th:ts vic:triity,. 

Gou:th !1111 is orvt: of. thr.rnc thnt :is 1.ndicat:lve of 
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g.ravels and contains three exten~dve surf:lces. Tll10 , wh1eh 

a1'.'lpear to be structurally :related, are separated by a thix·d 

which is .approximately 4; fGet high(?.!!" ,. Contaet;s between these 

surfaces are <.'.ti,stinet topographic scarps. ·Thll big;hest 

surfaee is arched, but not so stron.gly as the un<lerlying 

Chanac fo;rmt1t1on, and if the two lower $.!Urfaoes are correla• 

tive and unraulted, they also shc:n<V a very slight arching 

along the samti1 .axis. One 1.nterpretation of ·the s·~ructu:ral 

hiator~~ would be • Chan!-te folding, tr1jnoation and de})os1t1on 

ot the upper gravels, contiruJ.fi)O !oldi.rtg along the same axi.s, 

partial iU.s!!leetion or the upper surface with deposition or 
the lc:nver gr~~V$lS, and f inall~" , slight tva:rping or the lower 

.surface.. An alternati.ve hypothesis woul.d involve • beveling 

of deformed Chanae beds t followed by depos1 t1or1 of a thick 

eeries of gravels, and b:real-tin.g up o.f' the original terrace 

surface by faulti11g an(J folding. Owing to the complete lack 

or Chtanac outcrops, ei tber interpretation is equally vt~lid 

on the 'bliiSis ot' available dat~ . Only a great deal or ex ... 

eavation with a bu.l.ldozer could completely clarify· the struc

tural relationships .in this locality. 

The above description ot South Rill gives some idea of 

the v~n"'iety of m::mclu.s1ons that cou.l.d be rea.ched eoneerni.:ng 

the struetu1•e and recent development of this piu·t of the area. 

Ntmierous wells have b*."#:?.ll drilled in and adj~1cent to th.ts 

region, thus ta.r without anlt· sliccess, and undoubfa~dly 

several more attetnpts will be rt.lade, based on new or varied 

interpretations of this seemir1gly aomplelt area,. !he map in 
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Plnte III , wh:i.eh 1$ contoured w1thm1t any faults,. shows that 

i41 thls area co11eeivahly could be rather simple. However, 

some f aulting si11il~U' to that ltnown to the iiorthenst p:t"Obabl;v 

IrtJti~di~tely not"th ot nas~rvoir Hill is a ~lightly elevated 

surrace .abo~it half' a sqU(ire milte in a:N~a .. lt is bounded on 

tbe .west 'by a sca:t"P tormi:iii by ·the P(:;1sto.l'tia Cree1>t drtlinaee, 

and on the .r~o .rth by 2 si:tt!ileir scarp .f'orrn.ed by the Tunis G>?esk 

drainage. On :;a(1rial photographs this surtaee is ma1~ked by 

a random distribution of light col(u•ed circnltar ar(!)as on a 

daik baekg:t"Cund. The topogi"ephy of this; su.rface, ~'bich on 

the whole is very :flat, consists ot numerous humps and 

hol lO\i1$ wU;h a ttti!lie.f ot~ onl y a root or tVi-o. It is a 

surface seemingly incapable of formation by nornull e:tosional. 

processes., containing mvu1y small closed depressions and 

little o:r no drainage tlevelopment. 

It has been suggested t hi.s might; be th~ remains or a 

gigan:cic mtld .flow 01~ low angle slide , with material b~d.ng 

deriv~d i'i"Or.l an t.t.1~(%\ to th.~ sou.th. xhe Chanac 1~01.,.mntion 

contains a ve2:·y high propo1 .. tion (/f claYt and if Sf.aturated , 

conce~t.vabl~r oould rriove on a vr:;;ry low angle surface if 

su.ppo:rt wel~e r0moved. This could i'or.-m an e:{tensiva surface 

wi th a. ·topography simi,l~r to thrit p.t"esent. fiowever , the 

mechanics or movemf!tnt and also the .satw•ation of such an 

!.mpervious mas$ is sonie~vha t 3.n questio~. 1Jnu~ excellent 

pr'42St::rvation of th~ ;t·~atures on this eur!'uce indicatet1l th&t 
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it slumping .is responsible ror ·this topography, movem.ent has 

been verj.· :recent. !f' movement has beer1 this recent, slump 

sears should be prese.·rved to the south, and the il"regulari• 

ti<~s of this anomalous surf'aee $hould show a roughly concave 

pattern. lo sueh features exist. A lar(~e surfae$ underlain 

Hill identical in topog:r.aphy to this lower a:nornalc.:n1s surfaee. 

lI:xam:t.nation of . the electric logs of the Drilling and Production 

frorn points on th.a surface to the north, shows a zone, 

approximately 200 tee:t thick, ehtiltlileteri~~d by very high 

self-potential and rf.:t:d.st:tv.ity readi.ngs. The base of this 

zone is very sharp, and ht.!ineatll it are the typic~l uniform.ally 

low self-potential an~1 resist! vlty readings ot the Chanae beds .. 

This point marks the base ot the boulder beds that make up 

the terrace and alluvi~l deposits in this viclnity, On the 

basis of th~ above :J.:nf'ormation this anomalous topogrf1 phy 

mechanism responsible ror its formation may be due to a 

to:rm of di:ff'erent:ial compaction aided by downward movemrl)nt 

o:t the finest part:tcals by r::ercolat:tng ground water. 

The area southwest of Reservoi.r Hill f!llao is ID$i:tked oir 

peculi~r dra!mJ.ge ch~1raeteristle:s, with slightly ponded areas. 

This could be explained by sltir~p1ng :tr(1m Sotith Bill and 

l\eservoir Hill, or by recent deformation. However• south or 
south Hill similar feature~ eo.n be found, that have bee11 

tomned by normal et•osional and deposi t1onal proees$es. 
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I.t is thought tha1~ the s1.:~em:tngl.y a:noma.lous features in 1;he 

vicintty of neservoir Hill can be adequately explained by 

the action of Pnstoria Creek drainage which .first, by cutting 

below 1 ts present su1'"face, es ta bli she<l tr1 buta:ry prof ilea. 

It then began to aggi,.ade, and beir1g m.ore active than the 

tributary streams, h~HJ a sl.tgbt tende11ey to dam them. 

The more recent d:tastt•ophic and erosi,:>nal history 

is recorded by .. the numerous terrace and alluvial ch~pO$its 

or the area. i.rhese have been classiti~d according to their 

relative ages into rour main groups as follows : :P.re•Tunis, 

Tt.tnis, Post•!unis , and .Alluvium. '?he oldast deposits consist 

ot ~ se:riea of isolnted gravel masses that cap the more 

prominent hills in the no!'thern part of the area. 'riles(! 

gravels were deposited on surraees cut prior to the develop-. 

ment or the Tunis fan. Although many or these terraces 

.appear related , no positive eonclu.sion,s ean be drawn t~ithout 

more detailed information on their attitudes and elevations. 

It is fairly eert tlin , however , that at least three tiH."os·ional 

and depositional peri.ods are represented. Uese1•vo1r Rill• 

as well as South Hill , appear to be somewhat deformed , 

and show p::.rrti.cularllt flat gradients . ThEa relationships on 

Reservoir Hill and South Mill conceivably could be eausad 

by th(~ aetior1 of Pastoria Creek drainage, ~1ltbo11gh all other 

Pre- Tunis te:rr~ioes in this vic i nity undoubtedly are the 

result of Tunis C~;1$~:1'k activity. There a.re three isolated 

high-level terrac:t!s to the south, one east of the tan and 

two to th~ west. The terrace, whieh is less than half n 



mile west ot·the point where Tunis Creek emerges from the 

mountain .front, stands 160 feet abov-e the level or the 

Tunis fan. This indicates that at least durin.g the deposition 

or the Pre .... Tunis grav<~ls the mountain front bad approximately 

the same relationship to the Tertiary foothills as it does 

today. 

Tunis c1~eek emerges trom the erystall.1ne rocks in a 

narrov1, steep.-~alled cany-on that et1pt1es Qnto a long extensive, 

aggraded surf.ace that slopes gently to the north at an angle 

ot about 3°. Gra·:n:1ls at least l~O f'eet thick have been 

ob·served in an old ehan11el near the head ot this r~n. The 

pres~.nt stream has 'been entrenched in these alluvial deposits 

during three or tour period's of rejuvenation, and where it 

leaves the crystalline roeks now sttlnds approximately 1'!> 

fe.et below the present level of' the ran. ~o the west 

minor tributary drainages, wh.1.ch stand 15'0 to 200 .feet below 

the present Tunis surface., have cal'V'ed the p:ron1inent scarp 

alon.g the western edge of' the tan show.n in Plate I\TII?. Along 

this scHirn the thickn$ss of the alluvial gravels rang$& 

from 15 to about 40 f$et. 

Batwe~ South Uill and the outcrops of Temblor and 

volcanic rocks is an extensive surface that has been 

designated as Post-Tunis. !his s-..u .. tace slopes gently north• 

westward to\<Jard the alluvial plain; and is separat$d t:eom 

1 t by an irregular topographic seart) w1 th a maximum height of 

4S feet. Although the general outline of thi& scarp has 

been control led primarily by P~stox•ia C.reek drainage, 

numerous irregular 1ndentat1ons have been tormed by head-
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bes beem one ot repei·rted periods of rejuve~'?ltion in which 

extenstve surfaces h~rve been out, separated by .relat;_vely 

stable p€~r1cHis· in ·wh1eh aggradation took place. ,,.his has been 

t.rue at least s:tnc\~ the detrelonttant at the Ttmis fan. and 1.t 
\"" I 

seems reasonable to assume that the Pre•filnis deposits, 

which represent several stages., ~vere fo:rmed by sitrd.l;a~ 

processes. 

1'he Tunis, . Post-Ttm1,s, and· illuvi~l sn-rf'aees ar()l 

aggraded surfaces, or very nea:J?ly so; and yet they bave 

qu~te different slopes. The grade ~f t;he Tunis fan is morE! 

thnn twice tht:a.t ot th~ Alluvium to th:e \lest, ~:nd tha.t or the 

Post• 'l*tm1s e;u.rface is !nter.medit~ta between thi!se two. If 

the Pre-Tunis terraces near the bead or the fan c~u:rela te 

with one or the luwer levels to the no:rtht th~se also show 

tbtl) same relationship. This eonee:lvably could be caused 

by ~yelic·' : eh.anges in. climate, witb eaeh per.iotl of aggl:'eda• 

t!on beoorrting rnore moist than the preceeding one. If this 

were the ease, the formation or these various st:t.rtaees 

might be eor:r«elated w1 th ~ht) known glacial ~nd inte~·glacial 

periods of the Sier:.t"a Nevad~. This would date th~ oldest 

terraces as earl;; Pleistocene 1.n age111 This concept, although 

simple aitd complete, will not stand in the 11gh.t or pras~nt· 
knmivedge oi~ recent geologic history of the Sotith~vest. lt s&ems 

highly unlikely that rod.nor topogra.phie features like the 

Ch.anaa Hills should be presea:"ved if all direct evidence of 

major earl}.. Plei5'tocene drai.nage in the ?vlojave· Desert region 

has been erased (It.R. Miller, 46). Also, -the al.most perfect 



-71-

prese.rvation of even the Tunis .fan seems more indicative ot 

increasing arit.U.ty :rnther than an tnerease in moisture. This 

wou.ld make these .StU"faces very young geologically, placing 

them in t.he time interval between the l agt i.ee age and the 

present. !ht:> youthful relationships along the bold scarp of 

the Tehachapi lounta1.11s also lends eredence to this deduetion. 

If th.1.s :ts the ease, then only the oldest terrnees, the ones 

capping Reservoir Hill and perhaps Sou.th H1l.1 , could possibly 

be c~owded into the uppermost Pleistocent). 

If cyclic changes in climate ean be ruled out as the 

domin.ant .facto%' in the .formation of these su~faces, the only 

other alternr"lt.ive is t-ejuvenation of the st:reams by tilting. 

ln view of the known recent t ·eeton!c activity in the area, 

this seems to be a log!oal conclusion. !hus, the recent 

history in t hi.s part of the Willey CEUl be v:tsualiz~d a.s 

a repeated series of' events which in each ease began 'li<vith 

ttplift of the oor~~ or the Tehaehapi Bountalns., This uplift 

caused mtnor tilting of the foothill regiont increasing the 

gradients ot all st:reams, allowing them filN$t to ettt down, 

and eventually, ae uplift ceased, to cut late:ralll'" and 

aggrade their eut surfaces. The next period., as the fo.rm(U't 

would be ln.t.tiated by a new uplift of the mountains to the 

southeast. The same processes would be repeated, possibly 

lei!:1V1.ng behind t erraces as evidence of tbe fo1,.mer period. 

These terr.t:1ees if extensive ~nough w.ould show slightly 

steeper grades than the newly .t"ormed surta~e. It is 

thought that by a repetition of such even.ts the !'unis9 Post• 

!unis, and Alluvium surfaces \Vere torm.ed,. i!ost or the Pre• 
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'lunis t erraces probably \Vere developed in a similar manner. 

The Pre .. Ti,.·mir-s f:l".!ii\'V'trtls to the no2th J.ndicate a gradual .sou·th• 

wat•d reee$ision of a hypotlietioal base- level as the San 

J'<;,E~quin depl"{~ssion beeame tilled wi t:b allu:vi~l debris ., 

During this enti:i:•e pe1"iod the mountain :f':ront consisted of 

cr•ys'tt:tlline rocks and atciod in, t!J.e Slama relative pot;;ition 

thc.;t it does today. 

This ir1,,1estigation1 as ·most othG:r$ similat- to it , br.:tngs 

up the problem. or dating these VlwI•ious d$posits. Hoots (30) 

dated all tbe more recertt dep<»Sita that show deformation as 

Pleistoeerie. ~st 1'/0:t'ke:rs arbitrarily date all terrace 

accum'lllations ae; Pleistocene, and (lecsignate only alluvial 

m~ttu>ial as !ieee.nt,. l'.t is gen~rally ag:t$eti that the 'boundary 

between the Pleistocene and liec~nt lie$ at the eild of' ·the 

last glacial st~ge. Tho ~u .. b1trar~r and indetii·l:ite nature 

of this div:tsion is a scu:.1e spot in all geomor11h1c inves• 

tiga tions , .. ,which often indio~te th.at the Recr:SOnt epoch ma:r 

be onljr the late;st 1nterwglacial stage,. 1theretore there 

1na:r not b@ any great dist:ir1oti on bet11een the Pleistocene 

and neo<;,int, tor so far as :ts kn<lwn both are trterely pa~ts 

or the Quaternary epocllt in whi.eh glaeiation has played an 

1m11ortan.t r·ole. 
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cror.oa:rc HI STO'.RY 

Very little is known eoneei•ning the Pre- Tertiary history 

01" this par'!; of thf~ San Joaqui.n Valley due to the complete 

laclt of unnH~tm~orphosed sedimentary rleposi ts of this age ir1 

th.:t~ vie1nlty. This ~:rea probably u11derwent activity s:ir~ilar 

to that :tn the Sierra Nev&da :t"egion to the north, with 

f;.~ese.zoic :lntrusion, followed by Widespread U.plitt and erosion. 

In many places· the granitic core ot the Tehachapi Mountains 

\'la$ uncovered by Eocene tttr1e; howe":er,, in the a:rea mapped 

the crystalline rocks consist primar!l;t of metamorprJ.c 

gneisses and schists. 

In Mid<lle Eoea1111:1 time gerieral subsidence led to wlde• 

spread marine conditiQns in. this region that brought about 

a t:rans.gression of the sea from west to east,. The sea 

covered this ent!z•e urea, anci the shallow wa tex• sediments 

or the Tajon. ro:rrr.ation iver~~ depositediie Although marine 

Oligoc e~ne and Lower iaiocane beds a.re present in the vicinity 

or San Entigd1o Creelt, uppermost Eocene , Oligocene, and 

possibly tower Mioe11,me sediments are abs~nt a.long the soi.1th• 

east edge of' the valley. Thus a period ot extensive uplift 

took place before de1:iosi tion ot th<t~ Teeuya fo:rmetion in the 

ma :iped a1--ea . The Tejon sedirnents· were tilted westward and 

the upper part of the for:n?at1on was removed by erosion. 

This period of uplift and erosion was followed in 

Lower or Middle '.Miocene time by a period of subsidence, 

in which the alternating marine and fluviat.tlG sediments ot 

the Teeuya .f"orm;ntion were deposited .. The lithologie 
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character of the sediments, t?IS well as their structural 

trends, indicate that strong positive forces were active 

south and east or the ~.resent tu.•eth Exten.sivo ar$as or 
qtttlrtzitic rocks w1:~r-e uni~ov,~z·ed a t this time. ~'he aastern 

part of the mapped are.a app~1u.•ently was sli,ghtly negative, 

as marine conditions prevailed here during mueh ct Tectiya 

t1.me. It is believed that the tectonic act.ivity immediately 

p:rio:rr to, and dn:r:.i.ng this period, was the :f'1rst to establish 

the broad struc:tural out11.n.es er th(l! southeast part. or the 

San Joaquin Valley. 

Toward the end or Tec.mya time ividespread volcanism or 

the fissure type was initiated in this general region. Sub

sidence continued, and a thick series of ba:salt and a.nde$!te 

:flows. with asaoo:t.ate(l pyroclasties aeeum.ulated over tlle 

entire area . Minoa• sills and dikes of basaltic composition 

also rLfere intruded at this time. Strong negriti'(te eharac• 

teristies again were exh.ib5.ted in t.he e~s:tern ;part of the 

mapped area where an \Utll5tmlly thick accumulation of volcanie 

flows are intercmltited with eonglomerat:J.o mertn.e sediments. 

This volcanie period w·as terminated by a series ot rhyol1tio 

extru.sions to the south or east. 

Tectonic activity in the region adjacent to t he ma pped 

area was fairly intense ln Middle I!ioc ~~ne time. This is 

sb.own blt the mark.ad imcontorm:tty at tl1e ba.$e of the Temblor 

formation and by the 11 tholo.gy or the~ overl~r1ng sed.i.ref.mt$. 

This activity cruln11nated in movements which established th.e 

major str1.ietural trends in this area, and may have ea.used 
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movement along the Tunis fault,. This period was followed by 

one of relatively quiet subsidence in which the uniformly 

fine grained Valv. and Pulv. sediments were deposited. Ir• 

regularities in this subsidence caused minor oscillations of 

shore lines that led to deposition of lenticular sandstones. 

Although no major stratigraphic brealt can be demonstrated 

between the Valv. and Pulv., zones in. the immediate area, a 

distinct tauna.1 change occurs at tl1i.s horizon. Evidence of 

local deformation in the v1ci.n.ity of Tejon field also has 

been reported, This relatively stable period \'las terminated 

in Upper Miocene time by the post; .. Pulv. orogeny, which 

raised the core of the Tehachapi Mountains and more detin:Jtely 

blocked out the present structural outlines of this part 

of the San Joaquin Valley. Considerable .folding and faulting 

took place at this time, and widespread erosion beveled 

progressively older rocks to\vard the edges of the basin. 

Subs1.dence brought about another transgression of the 

sea into this part of the Tejon e:mbayr:11ent, and the coarse 

grained, near-shore deposits of the Santa :Margarita formation 

were deposited. The bulk of the sediments in this formation 

probably consist of reworked detrital material derived from 

uplifted areas to the south and east. At the end of Santa 

Margarita time flood plain conditions prevailed in this part 

of the San Joaquin Valley. The clay a11d fine elastics, 

which make up the bulk of the Lower Pliocene Chanae formation, 

may have been derived from a gently uplifted area of low 

relief to the east . The coarse arkosic fraction of this 

formation u..'l"!doubtedly v.ras derived from local uplifted areas. 
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PLATE VI 

View looking eastward across Pastoria Creek 
Calcareous reefs give a bedded appearance 
to the Tejon formation. 



PLATE VII 

Feeder dike cutting Tecuya beds and volcanic 
rocks. 

PLATE VIII 

Outcrop of dacitic agglomerate 



PLATE IX 

Fretted surface on outcrop of calcareous 
Temblor sandstone 

PLATE X 

Large rhyolite boulder in upper member of 
Temblor formation 
Gentle rolling topography of Santa Margarita 
formation can be seen in background . 



Tunt~ 'f=a.ull:. 

PLATE XI 

Looking northwestward at Tunis fault . 
Drag effects shown by agglomerate bed . 
A thin slice of conglomerate separates the 
volcanic rocks from the crystalline rocks 
in the saddle. 

PLATE XII 

Looking southwestward at trace of Tunis fault . 
Sill crops out on crest of hill to left . 



PLATE XIII 

Postulated trace of the Willows Fault in 
Willow Creek valley. 
Three terrace levels can be seen on South 
Hill to the west . 

Tu1u' C.'l'ttk 
01\ f'.•ld 
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PLATE XIV 

View taken from Sulphur Hill looking north
eastward along the Springs fault scarp . 



PLATE X:V 

Depositional contact between the Tecuya beds 
and crystalline rocks . 
Resistant quartzite bed is present in 
foreground . 

PLATE XVI 

Anomalous Pre-Tunis surface north of 
Reservoir Hill . 



PLATE XVII 

Looking northward at South Hill across exten
sive Post-Tunis surface 

Sovl:I. Hill 
~M!r~oir 

\-till 

PLATE XVIII 

View taken from Pre-Tunis terrace remnant near 
crystalline rocks. 
West scarp of Tunis fan is shown in foreground. 
The gentle rolling topo gra phy of the Santa 
Margarita and Chanac formations can be seen to 
the north. · 




