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GEOLOGY OF TiUE TUNIS - PASTORIA CABEK ARBA
KERE COUNTY, CALIFORNIA

by
Paul B, Harris

- ABSTRACT

The geology of the Tunis-Pastorda Creek areas, loecsted
approximately thirty niles southeast of Bakersfield, Calife
ornla, is rather simple from a reglonal standpoint. It nore
clogaly resembles the geology of the esstern edge of the
Ban Joaguin Valley than that of the Cosst Range province
to the west. In the ares mapped, pre~Tertiary crystalline
rocks of the Tehachapl Mountains are overlaln with a deposle
ticnal eontact by Tertiary sedimentery and voleanie rocks,
These Tertiary rocks range in age from Mlddle Focene to
Lower Pliocene, EBExtensive terrece deposits and tilted
allavial lans of Quaternary sge yesord the more recent
history of this nart of the San Josguln Valley,

Structurally the area is characterized by strata that
dip moderately to the northwest, and by two sets of faults,
one trending roughly parallel and the other perpendienlar
to the gstrike of the beds, UNoverent along most of these
favits is believed to be of the nommal type. Polding is
pinor and limited primarily to shehomena asssceliated with
faulting, Structures have been complicated by repested
periods of uplift and subsidence that have given rise to

numerouns unconformities in the Tertisry section,
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INPRODUCTION
Background of Investigelion

This report and the accompanying geologic map have
been prepared in partisl fulfillment of the requirements for
the Degree of Master of Heience in Geology at the Californis
Institute of Technology, Pasadena, Callifornia, The ares
wae selected because it conteins several moderately complex
stratigrephic and structural problems. In as much as sbune
dant subsurface information fronm ﬁ@a#by oil wells was
avallable, 1t was hoped thait this information in conjunction
with detailed fileld studies would throw some light on these
problems, The only published work on the avea mapped in
this investigation ls that of H, W. Hoots (30)* which was
of a reconnalssancs nature, For a list of reports pertalne
ing to geologle investigations of this general viecinity,
the reader is referred to the biblicgraphy,

Bapping by Hoots was done on sn enlarged topogravhic
base which had an original scale of 11125,000, The field
mapping in $this investipation was done on & scale of
approximately 1:20,000, Conmplete aesrial photographie
coverage of the area was avallable, thus allowing much
greater detall and accureey in mapping then thaet obtained
by Hoots. At intervals from Uctober, 1949 to Aprll, 19950,
approximately fifty days were spent on this project,
thirty for field and the remainder for office work, It was

* Bumbers in Parentheses refer to references in bibliographye
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possible to "walk out® almost all contacts in the area,
Where concealed by a thick cover of soll or alluvial delris,
the contacts were easslily inferred becsuse of the genersl
simplicity of the geologle strueture, In the nerthern part
of the area oulerops are very scarce, and although structural
relationships are somewhat obscure, formational contacts
were mappable by means of soill changes and the character of
residual detrital fragments in the surface mantle,

The geology wag transferred fron aerisl vhotographs
to & photograrhic mosale with a gcale of 2 inches to the
mile, and from the mosalc to parts of the Pastorin Creek
and Tejon Hills quadrangle magé which were the same scale,
The Pastoria Creek quadrangle map, which covers most of the
ares studied in this investigetion,was mapped topographw
iealily by means of vhotogrametric methods in 1943 by the
United States Corps of Ingineers, BHecause of the favorable
topographie mep and photogrephle coverage, the deteil and
accuracy attailned by mapping on large scale serisl photow
grachs was preserved in the transfer of geologic data to
the huse map,

Data from all oil wells in the Lwmmediate vicinity of
the mapped ares that have core deserdptions and/or slectric
well logs were used for the determination of subsurface
relationships of the formations. Only wells that have
been referred to in the text of this report are numbered -
on the geologle mop (Plate I), and as each well is cited

for reference, the corresponding number is glven in
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parentheses immediantely following the name of the well,
A 1let of these wells 15 Included In the appendix at the

end of the report.
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Location and Physical Features

The area mapped in this investigation is located
along the southeast edge of the San Joaguin Vaelley, approxie
mately 30 miles in a southesoutheast direction from
Bakersfield, Californla (See Index Map, Plate IV). The
center of the ares is about 2 miles east of the northwest
corner of T,10N,, R.18 W,, San Bernerdino baseline and
meridian, An ares of approximately 19 square miles was mapped
between Pastorie Creek and the eastern edge of the Tunis
Creek fan., Of this area, approximately 9 square miles 1s
covered with terrace gravel and tilted alluvial fan depositss
the remainder consists of Tertlary sedimentary and volecaniec
rocis and pre~Tertiary erystalline rocks,

The raliaf of most of the area 1s moderate, wlth eleva-
tions ranging from 800 feet to 1,800 feetj however, the
Tehachapl Mountains, which are immedlately adjacent to the
ares, rise atove the foothills te an elevation of about
4,500 feet in e horizontal distance of 2 or 3 miles, The
phyvesiogravhic relationships slong this bold scarp and
in the foothill belt to the northwest are dominantly
youthful, All canyons to the southeast are steep walled,
and stresms working heasdward by erosion, are dissecting the
extensive terrace deposits of the foothlll belt,

The only peremnial stream in the area i3 Tunis Creek,
vater from this ereek has been dlverted ncross the Tunis
fon to Willow Creek, which drains into a reservoir to the nerth,

The vepgetation of the area conslsts almost entirely of
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grass and scattered oak trees, The complete lack of
vaderbrush 1s in marked contrast to most hilly regions

of Bouthern California,
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The oldest rocks exposed in the mapped srea consist of
pro-fertiary igneous and petamorohic rocks, These erystalline
rocks are overlain by o section of sedimentery snd voleanie
rocks approximately %500 feet thick, Associated with the
voleanice flows are a few minor sills and dikes of basle
composition, The age of these younger rocks renses fronm

dMiddle Hocene to Recent,

Pre«Tortisey Cryotelline Rocks

The core of the Tehnchanl Fountains consists priverily
of gr&éﬁéiﬁr&ta, however, intrusive rocks thet range in
compogition from granite %o gabbro also are present, The
crystalline rocks in the southezst part of the ares mapped
are dominantly banded gneisces and dark-colored hornblendice
gehiste thet are cul by nunerous pegnatitic dikes, These
dikes cpe severel feet thick, end outerop for z maxinum
horizontal distonce of 300 %o 400 feet, They are coarse
prained, and conslist of ouariz and microcline with scatiered
books of ruscovite as large as one inch in dismeter, Associsted
with these crystolline rocks ars local heds of guertzite and
coaracly ﬁ%ystmllimw narble, Seversl miles to the east an
intrusion contalns evhedrsl but rather imrure garnet crystuls,
some of whileh are the size of a man's fist,

sceording to Hoots (30) the pranitie core of the
Tehachapi Yountains 1s connected at the surface with the

Sierra Nevada batholith, which is reported Yo be Upper
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Jur&ﬁmia in ape (N, L, Teliaferro 42}, Although the
intrusive rocks of the Tehachari Fountaing ore comnected
with those of the Slerrs FNeveds batholith, time relation.
ehing have not heen worked out sufficiently %o ¢ &t the
intrusions in thiz vicinity more precisgoly than Tld-lfesozoics
The oldest unmetamornhosed sediments im the soubheast part
of the Ban Joaguin Valley are Middle Toeens in age, This
investication de&ls nrimarily with the Tartiary rocks and
their wtrﬂatural features, thersfore no dotailed reologie

work has GBean doreon thase older ervetalline »ocks,

Tejon F&rm&tiﬁn
Yhe Tejon formation in the ares mapped lies wiﬁh»éepaw
sitional contact on the crystalline rocks, and is exposed
s a narrow wedge of fine grained marine sediments that
extends from Pustoria Creek northeastward to the Tunis fauld
{Plate I}, It is overlain unconformably by the Hiocens
Toouya formatian in the vicinity of Pastoris Creek, In
gursral the ?ajow sediments form valleys and drainage divides
that 1ie parallel to the mountain front, and many steep-
walled pulliss pive excoellent axposures of the formation,
In contrast, most of the gentle slopes and velley floors are
coversed with soll and alluvial deﬁyis,
4 610 foot sectlon of Telon beds was measured just
east of Pastoria Creek, Here the formatlon consists of
several distinet lithologic units thet are recopnlzable

throughout the entire mapped asreas., The contact between the
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Tejon formation and the erystalline rocks is overlain by a
basal conglomeraie tbg% ranges in thickness from 4 to 12
feot, This congiomerate 1s poorly indursted and consists
of angular to subsngulay rock fragments of schist, gnelss,
and granitic rocks derived from adjascent highlands of erystade
line rocks, The fragments range in size from granules %o
boulders about 3 feet in diameter, These coarse clastic rocks
contain a m@%@iﬁ of peorly sorted granitie sand, which on
gasnsl ﬁ@%&yvaéi@m could easily be miﬁﬁak@m for deeply
weathered gneissic rock, This basal conglomerate grades upe
ward into s thin sandstone unlt of veriable thickness. The
sandstone 1s soft, friable, and arglillaceocus, but is nonethe«
lesg gritty, and is composed primsrily of guertz and feldspar
graing, It i3 mediumeto coarse-grained, dominantly white to
gray in color, and poorly sorted; the larger graing are
frogted and well rounded, The marine origin of these beds ig
established by a few scattered cests snd polds of marine
rollusks, %o the northeast this pember seems to thicken
somewvhat and beconmes conglomeratie,
Overlying this uwnit and separsted from it by a tronsi-
tion zone several feet thick is the third menber of the
Tejon formation. A4t Pastorls Creek this menber ig spproxis-
mately 270 feet thiek, and consists of massive beds of finew
gralned 1o ail%y sandstones, These are distinetively a

unifors 1ight tan in color at the outerop, with a few gray

i

streaks. True clay shales are almost non-existent in this
menber, Individual beds are characteristiecally massive, and
range in thickness from a few inches to about & feet, Outw
erons weather in a bloeky to irresular %&ﬂﬁﬁr* V
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Although guartz is the magm% eemstituent of these
gsediments, both light and dork colored felderars szre sbundant
as wells M¥agnetite or ilmenite, blesched biotite, and
sericite alse ave present in varisble but minor amownte,
The cenmenting material 18 silleceous and aﬁgillgcaﬁuﬁ*
Rustecolored clusters of sand grains 0.5 to 1.0 nillimeters
in diameter are commons with careful bresking seversl of
thege proved to be hollow and to have definite form, Wost
of the @iﬁﬁtﬁwﬁ”wﬂﬁaa%@ﬁﬁiy are the remaing of foraminifera
from which the ealsaresous material has bween leached and
partially renlaced by iron oxides, The entire formation
gontains abundsnt cegte and molds of mollusks in whieh this
same alteration hes taken vlace bul to a lesser degres,
Subsurface parts of the formation conlain appreciable amounts
'af pyrite and glauconite, some of which may have been the
sonree of the iron agsocisted with this revlacement vhenomenon,

Abowe these msssive sandstones snd silistones is &
section of sedimsents approximately 3130 feet thick which
eontains numerous caleareous beds, The caleareous beds,
ghich range in thickness from & to 18 inches and ape
stratigravhically 10 to 15 feet apart, stand out as narrow
ridges on the steeper hillsides, They vary in composition
from calearcous sand and eil% to dense sandy limestone
end mayl, and are tan in color, BSome are rich in fosells,

gnd it is orimarily from such beds that the most abundant

S

o

and best preserved specimens in the fauna of the Tejon

formation have heen obbained, The best ouberons of thosge
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and siltesvones in this reglon, end one such boulder, sbout

iz aseocdlsted with 2 thin

namad for old Fort Telon, which

is in %&ﬁ é@ﬁaggvim@ Canyon), and was

first des P, Blake, a geologist for the

Facifle Rallroad Survey, He collected a 12 rock snecie

men that contalned abont 13 specles of mellusks, which were

sge, Within a few vearg Gabh identified & series of

fosylls fron the Tejon beds as late Cretacsous (Gabb, in
Uhitney, J, De 68), and & bitter controversey arose hetween
these two men. Subseguesnt work has demonstrated the correcte
pegs of Coarad's origingl ldentificatlon of the beds as
Hogens,

The unusually abundant sand well preserved faunal
agsenblage In the Tejon formstlon haz led to extensiv

paleontologic investigation of the beds, and a considerable

»

smount of zeologic literature has been devoted to deseripe

tions of this work. The most comprehensive paleontologleal
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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)
deseribed 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 Joaguin Valley, The
most recent work dealing with the type Tejon beds was done
by J, G, Marks (43), who mapped the beds from Pastoria
Creek to Tecuya Creek and was able to distinguish four litho=-
logically distinct members of the formaticn, Although most
investigators consider the entire Tejon formation 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 Metdralla
sandstone and Reed Canyon siltstone, to the Upper Eocene,

A Fauna typleal of the part of the formation mapped in
this investigation has been identified from two fossil
localities of the Callfornia Academy of Science,

C.A.8, Coll, Loc. 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
Barbatlia sp. of B, morsel Gabb
Crepidula pileum (Gabb)
Calyptraea excentrica (Gabb)
CohAo8, Coll,, Loc, 816, 600 feet above the base

of the Tejon group, on east side of Pastoria
Cresk, east of Grapevine Canyon

Pitaria californiana (Conrad)
Bytilus humerus Conrad
Brackydontes ornatus (Gabb)

A,
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Teredo sp. undt, (in fossil wood)
Turritella sargeantl A & H n.sp.
Whitneys ficus Gabb
Vnosgeraie howndi (dapby « ot o>
fe & LI 83
Venefieardic Crepidula nileum (Gabb)

dmavropsis alveata {Conrad)

Dendrophyllia tejonensis Komlsnd

Cardium breweri Gabb
Anderson end Hamng belleved thet the beds from which this
faunsl assemblage came represent sarlier ﬁﬁriaﬁnﬁ of the
Tejon group at its type locality. @ﬁ'ﬁha other hand, G, %,
Merriam (in Clark & Vokes 36), in preparing his monograph
en the Turritellas of western Horth &merlca, noted that T,
Lvagans Conrad (Sensu Stricto) is limibted to the lower part
of the Tejon formation at the type loeality and that I,

iana Subsp,. sergesnti Anderson and Hanns iz characteristie

of the upper part of that series., On the basis of these

paleontological data and the lithologle characteristics
observed in Llvecak Canyon, the Tejon formation east of
Pastoris Cresk ls conasidered Ho be eguivalent Yo the upper
part of Hark's Liveosk member (43}, which he considers to
be uppermost Middle Hocene in age, ?haaﬁ beds corresuond

to the Upper Tejon stage in the

Subsurlsce relationshins of the Tejon formatlion in this
part of the Ban Joaguin Velley have not been determined
because fevw 0ll wells have penetrated this unit, To the
writer's knowledge no surface evidence of petrolsum has

been found in the Tejon formation., The Richflleld Tejon
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Ranch #1 well (1) in Sec, 2 l1OR-19% is the only well to
reach marine rocks of Bogene age in this vicinity, The top
of the Socene section was found at 9698 (-B6%54) feet, and
approximately 1200 feet was penetrated before abandonment
of the @&l& at & &ﬁﬁ%ﬁ.ﬁf 10,940 feet, Core descriptions
of these beds show that they are slmost identiesl litholow
gicelly to ouberop samples of the Tejon formation, Dins
found in ﬁhig formation were betwsen 25° and 3&”* Pyrite,
glauconite, and ecarbonscsous materlal were present in many
of the cores egamined, Well preserved fosslls also were
noted,

The penetrated Eovene section was extensively cored,
but no shows of eil or gas were reported, Althoush to
date no oil or gas has been found in this vicinity in the
Bocene beds, shows were reported in the basal Tecuya beds
of the Western Gulf's Tejon #1 well (10}, This indicates
that some oll night be sxpected in the Tejon formation
between the extenslon of the Tunis Pault and the Chanac
Hills. It is believed that this formation 1s truncated
by overlving Tecuya beds in the vicinlty of these hills,

In 1947 the Vestern Gulf Gil Company drilled the Tejon
Raneh #1 well (10} in Sec, 29 11H«10W, and st & depth of
4010 feet @@ﬁﬁﬁ?ﬁﬁ@ﬁ a geries of nonemarine beds distinetly
aifferent in lithology and electrie log characteristics
from the overlying Tecuys beds. About 220 feet of these

sediments was penstrsted before the well was abandoned,
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This interval consisted of slternating massive dark green
claystones, clayey siltstones, and green, gritly sandstones
with clayey matrizes, MVotileds-brown or briche-red oxidized
streaks and seattersd carbonacesus material also wre present,

These sediments correspond in lithology io the ¥Walker
formation of the oll fields north snd east of Bakersfield,
California, The Walker beds have been interpreted by
wvarious ge&lmg;sﬁa 88 the probable land-lsild ecuivslent
of marine beds that renge in age frop Docene to Niddle
¥iocene, The formation has a widesnread distribution in
the Bakersileld reglon, and attains s meximum recorded
thickness of anproximstely 1400 fest in the Bound Fountain
oil fleld, It lies directly on mueh older crystalline rocks,
end 1s not exposed at the surface, To the east it is overe
lapped by younger formetions,

On the basis of lithology the green silistones and
elaystones in the Western Gulf Tejon 71 well (10) were
renorted as ¥Walkey, These beds may be a land-laild fecies of
the Tejon formatliony however, 1t is fell thet they probably

represent a continentel phase of the Tecuya formation,

Teceuys Formation
nersl feat
Overlying the Tejlon formatlon with a slight angular
unconformity 1s a serles of zlternating continental and
marine beds, which is in turn overlain by and interlayered
with volesnle flows and assoclated pyroclastic rocks, These

sedimentary beds have been referred to as Tecuya or
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or Vaqueros by previous workers, and the local nane Tecuys
has been retained in the present investigstion, The thick-
ness of the Tecuye formation wvaries considerably in the
area mapred, owlng to over-lapping and interfingering re-
lationships to the northesst. The sectlon ls thickest Just

gast of Pastorle Creek, where 1090 feet of sediments is
procsent beltween the Tejon formation snd the base of the
voleanle flows, It thins to agproximetely 450 feet just
west of the Tunis fault, As In the Tejon formation, wost
of this thinning is due o the pinching out of nenbers at
the bottom of the section, Northeast of the Tunis fault the
Tecuya formation lies directly on erystalline rocks, Here
the relief of the eyrosion surface st Teouya time was about
25 to S0 Peet, Fastward woleanie rocks lis directly on the
erystalline rocks, and between this polnit »nd Tunis Creek
the wvoleanie flows are interlsyered with sedimentary rocks,
4 short distasnce sast of Tunis Crsek the entire voleanic
sectlon pinches ont,

The Tecuys formation as exposed between Pastoris and
Tunis Creeks can be divided into three members, The lowest
of these is conglomeratic, and at its base conslsis primarily
of vemarkably well rounded cmartzite cobbles., These are
about 3 inches in average diameter, ars very smooth, and are
characterized by sbundant erescentic percussion msriks,

They are dominantly pink or buff in color, and show moderate
banding, Small, well rounded pebbles of black chert and
white guartz also are comwon, These pebbles and cobbles

are set in a friable, medium~to conrse-~grained quartzose
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sand, Undoubtedly they were derived from the adjasent metae
worphic rocks of ths srystalline ﬁig&ianfﬁ,'aﬁﬂ the extreme
wear they show probably was caused by extensive wave zction,.
Owlng to the resistant nature of these cobhles, they are
present as secondarily deprived ¢lasts throughoul much of the
overlying sedimentary section,

Upward this conglomeratie nmewbsr becomes varied in its
eomposition, It contains scattered, coarssegrained, granitic
boulders as zaég@ as 4 foet in dlaneler, angular %o subw
angular fragments of gnelss, chlorite and muscovite schist,
and wvoleanic rocks, In generazl the matrix is much more
arkosie and in places contains considerabls spounis of bilotite,
The lower part of this member iz distinetly marine and grades
upward into sediments sugpestive of g nonenarine snvirons
ment, It may represent a local regressive offlsr condition
in this vieinity, Although irregular in thickness and
distribution, this member extends a short distance beyond
the Tunls fanlt, where it is overlapped by the second nmember
of the formation,

The gsecond membeyr iz best developed just enst of the
Tunis fault, where 1t consists of massive beds of white,
mediune«to fine«~gralned marine sendstone several feet thiclk,
These beds lle direetly on erystalline rocks at this poink,
and near their bass are gritity or conplomeratic, Assoclated
with these marine sandstones are several thin cobble congloms
erates which show partlceularly good sorting. Although
ovidence of plant remaing were found in the fineegrained

portion of this member, no dlagnostie fossils were observed,
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To the west this member loses its distinet marine chareciers
isties and, although remaining doninently fine-grained, 1t
bacomes arkosliec and richer in clayey constituents,

The third and uppermost member of the Tecuys Lormation
is conglomeratic, much like the upper part of the lowest
mewber, It consiste of large granitic boulders topether with
cobbles of varied composition containsd in & matriz of pebbly
arkosic sand, %ﬁ@ sadiments east of the point where the
volesnie flows rest directly on erystallline rocks have besn
ineluded in this uppermost membeyr, These sedipents are ¢one
glomeratlic, and in places the matrix consists of voleanice
ashe, It 1s from an ashy bed in this member that marine fauna
have been repovied, Parits of this menber are marine, bub
much of it nay be gmﬁtiﬁ@mﬁai in origin,

Ihe exact thicknesses of these menbers cennct de
determined securstely becasusge of the gradational nature of
the lithologic chengess however, at Pastoria Creek the
approxinate thicknesses of the lower, nilddle, and upper
menmbers are 50U, 330, and 260 feet, vespectively, %he
relotionshivs of these thicknesses vary considerably to
the northezst, The dominent structural feastures of this
formation are its marked thimning to the northeast and its
distinet marine chavacherdistics east of the Tunis fauli,

Both vertebrate and invertebrgite remaing have been
found in the vicinity of Tecuys Creek, which is approxle
mately 2 miles west ol Greapevine Canyon. Adccording to
Btoek (20 & 32), mammalian remeins from the lower beds of

this formatlon comprise several genera, and indlcate a
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Iower lllocene age. Clerk (21) has stated that the Tecuya

beds Interfinger with marine Vagqueros in this general

@

vielnity, Maris (43), ln his lnvestipgation of the Tejon
formatlon, found the fellowing feuna in the lower 100 feeb
of the Tecuys bedss Jotumides sp, nove, Grassatella sp,,und
gle Daguta. Clark indlcated that the latler specles

Hagons

oceurs in the Vagueros formation snd that the ﬁamuﬁa beds
were move likely Lower Wiocene than Unper Gligocene,

The red and green siléstones of the lower Tecuya beds,
which contaln the hknown faunal assemblage of thal formstion
in its type locality, sre not present east of Pastoria Creek,
Examination of all outerops in this series of sedinents
between the base of the wvoleanic rocks and the top of the
Tejon formation in the ares maeped falled to dilsclose any
information as to iis age, To the northeast the woleanle
racks pineh out and interfinger with sedimentary deposits
in a menney shown dlagranniically ia Plate II. These beds
appear to be related both 1ithologleally and structurally
to the Tecuys sedinments, which lle below the wolecanic rocks
to the west. Nicropaleontologleal samples were taken from
the sediments interlayered with volecanic flows by the
author and geclogists from Stendard 011 Couwpeny, Ho diaghose

tic organic remains were found; however, H. K, Armstrong

{verbal compunication) has reported Valvulineris

from this horizon, Thls would date the voleanie rocks and
assoclated sediments as Mlddle lilocene, Lulslian stage
(Kleinpell, 36), On the basls of foraminifera found in

parine sediments sesoclisted with these wvoleanic roeks in
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the Tejon oll fleld, G. C, Ferguscn (480} hus placed them in

the Uvigerinells chess yvar, lmpold

Valley, which is in Eleinpell's lower Miocene, Sauceslan stage,

ta zone of the San Joaguin

It is not known whether this gge deterninaticn was maée

on the basls of & founal acgeublage or on the occurrence of
- the type specles, This is imporiant because Uvlperinells
Shess var, ippelits in this pert of {the valley is found
scattered throughout the Kiddle Miocene sediments and has

=

been observed as high zs the top of the
gelifornies zone, On the besle of stratigrephic and struce
tural relationships and available pelezontologilcel data, this
formation as well as the overlying voleanle rocks can be

dated only as lower oy iddle {2) liocene in age.

Very few oll wells have penetraled the Tecuyas formstion,
so that only its genersl subsurfzce relationships are known,
Richfield's Tejon Ranch #1 well (1) penetroted 3,2%0 feot
of sediments betwsen the base of the voleegnic rocks and the
top of the Eocene beds, These sediments have a dip of 30°,
and hence a true thickness of approximately 2,810 feet,
They somprise considerable thicknesses of sandstone that
are separated by shele and siltstone intervals as much as
200 feet thick, Very few cores were taken in this interval,
and no shows of oil or gas were reported,

Approximately 1,100 feet of Tecuya beds are present
in the Western Gulf Tejon Ranch #1 well (10}, and almost
the entire section was cored, The bulk of the sedimentis

consists of fine-to medium-grained mlcaceous silty marine
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sandstones with shalss and conglomeratle badsz, Althourh
mollusk shells, foraminifera, and some fish seales were
present in the cores, no age determination was ronoriesd,
Several thin, oilestained sands were cored near the base of
this formation, and gas odors were obzerved higher in the
sectlon, Richfliald's TejJon Ranch 72 well (9), seec, 19,
11§~1%ﬁ, penebrated aboul 290 feet of Tecuyn bads before
drilidng into crvstalline rocks,  This thin ssetion presumably
iz due to a high sroslonsl remnant on the ¢rystalline -

sedinentary surface,

Voleanic Rocks

& thick serdes of wvolcanie flows end assoclated pyro-
elastic rocks overlies the Tecuys formation with & slight
disconformity and interfingers wiﬁh it te the east, The
voleanle rocks are falrly resistant to erosion, forming
rather steep hills, In outorop the rocks are most commonly
dark reddish brown to bleck in color, and weather to a
dark red-brown soll. These wvoloanic rocks sre srisarily
olivene basalt and sndesite with minor daeite, Thelr
‘aggregate thickness varies considerably, with a maximum
in the area mapped of approximately 1,500 feet midway
between the Tunis fault and Tunis Creek, The youngest serles
of flows is truncated by Valvulineriz californica (7?)
siltstones and fSanta Margerits sandstones nésr the western
edge of the Tunis fan, The maxipum eastern extent of the

voleanic rockes at the surface is marked by a small outerop
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east of the Tunis fan. From subsurfacs inforamaton the

Init of the voleaniec rooks sxtends almost due

e
st
e
o
&
i
w3
Pd

north from this point and swings to the northwest near the
Tejon Hills, The woleanle rocks thin rapidly westusrd tovard
the Tunls fault, where they are approxinmatsly 830 feet thick,.
Betwean here and Pastorls Cresgk relationships arve mashed
somevhat by slluvium and %errace deposits, but about midway
between these poinis the boulder beds of the overlying
Temblor fﬁ?&&ﬁi&ﬂ 1lie in dircet conbact upon Teewya beds,
marxing the low polnt in an old eroslional channel that
eviﬁémﬁly was cut completely through the voleanic rocks,

The Teecuya sedimentsz usually are baked by the overiying
flows, A zone of flow breccis, as mueh as 10 feet thick,
is present in many places at the base of the woleanie rocks,
~and eontalins mized voleoasnic debrlis and sedinmentary nmaterial
including granitle boulders several feet in dianmster. The
overlying serlss of voleanic rocks consisits almost entirvely
of flows that ranze in thickness from & few feet up to 40
or 50 feet, 4 very small proportion of the veleanic {lows
is massive, and the bulk of them contaln bloeky to
jrregular structures, DJcorlacecus materlal is abundant,
and in most specimens shows ovidence of flowage, In places
the scorlacecus material ls amygdaliodal, with cavity
fillings of quarts, ealeite, or zeolltes, Poorly developed
elipsoidal structure and intercalsted marine sediments
guggest that parts of the section may have been poured out
under weter, 4 considerable arount of flow breccia and minor
pyroclastic material is present between Individual flows

in many places



Several feet above the buse of the voleanie flows is a
series of deaclitic flows and p;?@bi tic rochks that extends
eastward frouw Postorls Creck to poinis g short distance
beyoud the Tunls fault. The doclie is pink in color, contains
lathelike plenccrysts of plagicelese in an sphanitile grounte
nass, «nd most specimens exhlvit a {low structure similar
to that in wmany so-tallied "tufly rhyolites", Associated with
Lhese dacitic flows 1s an agglomerabtic rock that conslsts
of angular dacite Lragoents in g lighbecolored aghy matrix.
Bocause this serles is 1light in color and very resisbtunt to

oglon, it stends out notleeably both in reliel and coloy
suong the dark-colored voleanle rocks, as shown in ?iates
VIII and XI, GEestward this unit pisches out, and bafaud this
peint a gonglomeratic bed is present st this horizon,

& large travertlne weln is present east of the Tunls
faulty, and it trends for at least hall a mile Iin a northe
south dlrectlion, It renges from 1 to 12 [feet in thickness,

and eaasisﬁs of white and amber laeyers, varyigg n thickness
from & to 12 lnches, In places these layers are separated

by thin slices of basalt, Iuch ol the traveriline is deantle
fully banded and is marked by radiating structures., No
spparent dislogation was observed along the line of this
vein, and it probably represents a fracture that was filled
with travertine during the dying stages of the volcanism.

A sinllar, but much shorter zope, ls present to the soubh,

The notable lack of pyrroclastic debrpls in the voleanie
rocks suggests that they may have originsted in large part

from fissure~type eruptions. 4 short distance west of the
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Tunls feult o sharp pully has been cut through the voleanic
flows, exposing a feeder dike 10 to 15 feet wide that must
have contributed lava to one or wmore of the upper flows
{(See Plate VII}, This dlke consiste of dense, blocky basalt
that ig very unifors in composition and texture, It contains
gome granitic rock Iregments, presumably carried up from
below, The walls of the dike are flanked by zones of
coarse, conglomeratic sandstone thet has been so thoroughly
inpregnated with voleandie £iuids that many &ﬁ&nim@ms conld
be easily nmistaken for granitic izneocus rock, These zones
range from 18 inches to 3 feet in width, and are wore
resigtent to ercaion than elther the surrvounding sediments
or the enclosed volecanic rock, The trend of this dlke is
N. 25° W,, and its dip is approximately 80° to thﬁ northeast,

Associnted with these voleanie rochs in this vieinity
i & series of sills, The larges of these sills llex Lmnediw
ately sountheast of the feeder dlke deseribed above, and forms
the crest of the ridge shown in Plate XII, This sill occurs
in the Tecuya beds Just above the top of the Tejon farma%ian*'
To the east basaltic materisl has been intruded at this
5a§a horizon, &s well as along the contact between crystale
line rocks and the overlying Tejon formation, RKnown intrusive
bodies associated with the veleanie rocks are limited to
this localitys however, seversl of the unite higher in the
veleanic section may be sills rather than surface flows,

The age relstionships of these volesnic rocks have

been diseussed in eonnection with the Tecuya formation,
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The distribution of the volecunie rocis iz very widee-
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suteropr they ocour intermittently st this
genoral horizon frov Tunls Creo) westzap? for & Alstance of
abtout 20 millsgs to Plisto Creek, Drilling haos shown that

they srderlis the entlire Tejon oll {lsld, and probably extend
sever.l miles o the north, The following wells in the
yicinity of the merped agres penstrated & complete section of

volceanie rockst - Apnrox, thicke
nassf(ﬁnrr&atﬂ&

Riehfield 11 ¢ 86% foet
Chio Bel {

Richfield F2 ( Sec, 19-11R-18W foet 208 feet
%estprn Gulf & §§G) Sec. 20=11N-180 EQ?@ foat 470 foet

Riehfield Ded {11 Sea, SU=110-10% 2077 feet 260 feet

Seversl other wells vere bottomed in basalt,

) See, 2«100-190
g Sec, 3é~11ﬂn1qw ? fe&t &3@ feat

he availlable dats show a regional dip of approximately
20% in & general westenorthwest directlon, but steeper dips
are usuzlly recorded from cores. The Vestern Gulf Telon

Ranch #1 well (10} penstrated parts of the volcanic section

which were satursted with oil, however, no production was

pbitained,

Penblor Pormation

4 series of anliernating continental ané marine sedirents,
slmilar in wany respects $o the underlying Tecuys beds, overw
lies the voleanle rocks with a marked unconformity. These
beda were mapped by Hoots {(20) as the Vagueros formation,

however, they eontain s faune similur to that of the Temblor
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formation., The Temblor sediments in this arves crop out

from a noint asbout one mile west of the Tunis fault northe
eastward to the edge of the Tunis fan, where it 1s overlapped
unconformably by ﬁkﬁ Velvulineris californica (?) siltstones
and the Sants Hargarita formation, To the west 1t is

eovered by alluvium and terrace deposits., 4 maximum thiékﬁess
of 1,100 feet is preserved on the downthrown eastern side

of the Tunls fault, which is pre-Santa Margarita (pre-Upper
Miocene) in ape,

The Temblor formation consists of threse menmbers, which
show mngh inter-gradation and interfingering, The lowest
member is a boulder conglomerate with assoclasted sandstones,
and in lithology resembles the upper member of the Tecuya
formation, The rock types in this conglomerate consist of
large boulders of quarize-nicrocline pegmatite with small
amounts of muscovite, quartze-rich boulders and cobbles of
granitic and monzonitic compositlion, well rounded guarts
and quarbzite cobbles, bouiders of andeslite derived from the
underlying flows, and a few boulders of dark-colored, banded
gnelss and aehi#t, One rock type is present in the Temblor
formation that is lecking in the Tecuyn formation, 4 white
rhyolite with large euhedral guartz phenocrysts and small
hexagonal books of hlack'higﬁiﬁe set in an aphanitic ground-
mass is abundant in all conglomerstic phoases from the base
of the Temblor formation up into the Santa Margarita formatlon,
dlmost all specimens show the marked "taffy" flow structure
so typiesl of many rhyolites, This rock forms extraordinarily
lerge blocks, and yields the largest boulders found in the
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conglomerate beds {Plste X), The source of these rhyolite
elasts i not knowny however, they must have been extruded
nearby, elther south or east of the ares,during the very
last stages of the vwolcanisme The faet that the rocks of
both this formetion and the Tecuya formution are dominantly
light colored 1g s great help in distinguishing them from
more recent terrace grevels, in which the boulders are dark
in coloy,. ,

The 3ﬁrf&§é on which the lowest mesber lles is ervosional,
and locslly exhibits considerable reliefy 7The member is
thickest to the west, and reaches its maximum development
on the west side of Pastoria Creek Just outside of the area
mapped, It thins to the northeast, pinching out aboubt half
way bebtween the Tunis fault and the edge of the Tunis fan,

The middle member of the Temblor formation is dominantly
marine, and econslste primerily of white to buff, gritiy,
arkosic sandstones, It is recognizable east of the Tunis
fault only, and to the northesst 1t lles directly on the
voleanic rocks, Here it contains streaks that are exatremely
well cemented with caleareous material, and in pluces forms
haystack«like blocks that rize several feet above the
surrounding slopes, The surfaces of these blocks are
componly fretted, exhibiting a smallescale cavernous weathers
ing (Plate IN), JTomedletely east of the Tunis fault, several
cobbles and large boulders of wery coarssly crystalline
marble were found incorporated in the sediments, snd
probably was a contributing factor in the loesl cementation

of these sandstones, Calelum also may have been supplied



-28=
by circulating ground water derived from voleanie springs
gimilayr to the one that formed the large travertine vein,

The occurrence of two clsstie dikes was obzerved along
the contaet between the middle member of the Temblor formation
and the underlying volcanile reochks, The outerop length of
thie largest dike is about 90 feet, it ranges from & to 1§
feet in width, and stands 6 to & feet above the surrounding
voleaniec rocks, It trends N, 40° W, and is almost vertical,
‘The material of the dike is typical of the middle member,
and is a buff, massive, gritty sandstone composed primarily
of angular guartz grains with feldspar, clay and some
biotite present., It is very well cemented with caleareous
material, and weathers out in large joint blocks with
noderately fretted surfaces. This elastic dike, as well as
the one to the west, are wmerely flssures or crevasses in the
voleanic rocks which have been £11led with the overlying
sadinents,

The upper member of the Temblor formation alse crops
out esst of the Tunis faunit enly, It 1z o boulder conglomerw
ate, like the lowest member in cowposition, and forms the
bouldery slopes shown 1n Plate X, The Santa Hargarita
formation overlies this member with pronounced angularity,
and truncates it about one mile northesst of the Tunis fauli,
To the west thls menber is covered by extensive terrace
deposits,

Only the lowest member is exposed west of the Tunls
fault, thevefore it is impossible to drsw any general

eonelusion sz to the environmental trends of the Temblor
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Tormatlon, However, the middle member is entirely marine

and appears 1o increase in development to the east, rarallel=
ing the conditions that must have exlsted in the underlying
Tecuya formatlion, These relationships and the sbrupt thickene
ing of the voleanic rogks sesm to @ﬁiﬁt toward some form of
tectonlc control in this region, %mé eould be explained

elther by intermittent loecal downewarping during acounulae
tion of the Tecuys, voleanie, and Temblor rocks or perhaps by

sarly movement along the Tunls fauli,

fauna has been reporvied from

the basel beds of thig seriss, which would indlcate 2
Hiddle Hiocens age, Ilulsizn stapge., TFragrents of mollusk
shells, including Tu 118, Lucina, Pectin, =nd Ustersa,
were found in a very hard caleareous sandstons just west

of the Tunis fan, 4 complete section of one Turritells
regenbles wvery closely the species ggoysns, which is of
Hiddle Hiocene Temblor sge. On the basls of these data,

the formation ls considersd Hiddle Hiovene Iin spe,

Altheugh the Temblor formation has been penetrated in

a number of oil wells, not much iz known about its detailed
subsurface relationships, Diffienlty arises in recognizing
the top of the formation, Valleyward the formation is sn
alternating series of marine and non-marine beds with
characteristics that change rapidly both laterally and
vertically, The inclusion of finer-grained sections in

the forpation slso sdds to the problem, The top is usually

placed either at the point where continentsl type sedimenis
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are anccuntered in drilliing or at the upper limit of the
coarge-~grained sediments below the Valvulineria californics
shales, In most wells this sectlion contalng no dlagnostic
faung, Ho oil or gas shows of any conseguence have heen
reported fron the Temblor farma%i@ § conseguently nost
walls are bottomed before reaching 1%, In the vieinity of
the Tejon oll fleld the nrobable sgulvalent of the Tenblor

formation is approximately 720 feet thick,
Valvulineria eallfornica Zone*

Overlying the Tembloy formation with a questionable
unconfornity is g series of silty zhales with assoclated
lenticular sandstones that contains an abundant faunal
assemblage of Middle ¥locene age, Lulslan stage, This
formetion underlies at least a portlen of the northern
part of the area, and may not crop outat the surface, It
is overlapped ﬁnﬁgmfarmabiy by the Santa Horgorits formae
tion. It is from sendstones in this zﬁﬁ&rvai‘that the
newly discovered Tunis Creek oll fleid 1s producing and
around which the recent activity in the Telon oll field
has centered,

Lithologically the Valv, zone is slmost wholly a
monotonous series of rudely bedded, grayw@rawm, sgilty,
wicaceous shale, & few Dine-to coarse-groined lentlcular
sandstones end scattered thin bentenitic streaks are

copmonly present in this zone, Almost all well cores

* This zone will be referred to subseguently sas the Valv, zone,



=3]=
examined contained abundant organlc materisl consistirg
primarily of foraminifera with ¢ few well preserved nega-
fossils, fish scales, and carbonized plant material, A
thickness of 400 to 500 feet can be considered a meximum in
the ares nmapred, The absence of Valv, shale in the Slosson
Reservoir Hill 1, well (4}, fec. 32,11K-10W, indicates
that 8ll or most of the Valv., zone may be missing southeast
of this point, yglaaa repeated by the Willows fault,

4 thin section of silty sendstones and shalez is present
at the base of the Sants Uargerita formstion near the edpge
of the Tunls fan, 7The exposed interval is not more than 20
feet thick, and consists primerily of fineegrained,silty,
gray sendstones with beds of purple to dark gray shsle,
feveral mlcro-palecntological samples were taken from these
siltstones, and all proved %o be barren, as were samples
taken by Standard 01l Company. Yelvulineris cslifornica,
however, have been reported from the horizon (H.X, Armstrong,
verbal commmication), HNear the top of this seetion 1s
& horizon containing lerge Pcannoneball’ coneretions of
caleareous silt and sand. Several of these were broken
open, but none contained any evidence of organie material,
Structurally these sllty sendstones and shales appeay to
be more closely related to the overlying Santa Margarita
Pormation than to the underlving truncated Tenblor formae
tion and volesnie rocks, I this thin section is correlaw-
tive with the Valv, zone to the north of the Springs faull,
a thick wedge of Valv. shele and sasndstones may be present

southesst of the Willows fesult,
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The Valv, zone lg upper Hlddle ¥locene in age, Iulsian
stage, and 1s equivalent to the Round Fountain 2ilt of the
il fields near BRakersfleld, Californla, The most complete
deseription of the faunal assenblsge was obtained fpom the
Drilling and Production #33 well (5}, Seoc. 22,11N-18%,
The paleontologleal data, as reported by R, Stanley Beck,
are shown on the following page. In addition to the spocies

have besn found in the Valwv,

reported in this well, Siohcgener

Zone

Pulvinulinells gyroidinaformls Zone*

Overlying the Valy, zone in this part of the San Joaguin
Yalley iz & section of shales and sandstones of Upper
Wiocene age, Lowsr Yohnian stage, Lithologleslly this zone
is identical to the underlying Valv, zone, and can be
separated from it on the besils of paleontological data only.
In places the Pulv, zone containg numerous sandstone bﬁﬁs
in its upper part, making very uncertsln the determination
of the base ¢of the Sunta Marperits formstion by means of
electric well loge slone, This zone has 2 maximum thicke-
ness of about 200 feet benesth the area wmapped, snd it is
overlarped by the Ssnba Margarits formation in the vieinity
of the Tunis Creek oll field, Mo &ﬁrfana‘mxymamras'aya

present in the area nmapped,

* This zone will be referred to subsequently as the Pulw,
PONS . :
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in the Brilling and Production 433 well

ulso have

baen preported fron thie intervsl,

- Banta Hargarits Formation

The &ante Wargarits formation overlies the Pulv, zone
with an angular woconformity and truncates successively
oldor beds to the south and sast., The Santa ﬁaygéfita
formation erops out over a limited sres betweon the gravels
of the Tunis fan to the east and terrace gravels of younger
ageto the west. Owing to its wniform lithology, the Santa
Margerita forms smooth, rounded hills of minor relief (See
Plates X and XVIII)., Almost sll slopes have & deep soil
gover that 3&@@2@% in & virtusl lack of exposures, The
only excentions asre the steep western scarp of the Tunis
fan and & few sgharp "V'-shaped gaii&y% formed by ground-wgtey
sapping, Conglomerstic beds control the localization of
the hills in many places, and leave a residual asccumulation
of pebbles and small cobbles on the highest points of these
hills,

Lithologlically the Sants Margaritas formation is very
uniform in both composition and texture, and can be

described as a massive, coarse~gralned, gritty sandstone
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that is white in outerer snd gray or blue-gray in well cores,
Although most specluens sre very frishle, some csleareous
stresks have been found in well cores to the north, The
bulk of the formatlon shows rractically no bedding, It is

coprosed primerily of quartz with a considerable amount of

by

eldspayr and scatiered grains of epidote, Nost of the

e
- :
Gl

i

grains show a falr degree of rounding, and meny are
frosted. The sandstone is fairly well sorted, but
commonly contalns well rounded granules of gunartz or

rock fragments § to & nilimebters in dismeter, Xn,antcfag,
the feldspars are kaolanized to a considerable oxtent,
giving the roch a white color, and & zomevhat greasy leeling
when crushed between the fingers., One thin shaly lens is
present near the hottom of the forpation and erops out on
& hillside jJust west of the Valv, (?) siltstone securrance,
It consists primarily of brown silty sandstones and shales
with mediumeto fine-grained sandy streaks, Some of the
sandetones sre calcareous and contazin very scattered and
noorly sreagerved impressions of mollusk shells, Three
miero-paleontological semples were taken from these shales,
but all proved to be barren,

As wentioned previously, severasl conglomeratic zones
are present In the formaticn, These contaln pebbles and
small cobbles of quartz monzonile, quartz, and white
rhyolite. The rhyellite i most abundant near the bottom
of the formation., &1l pebbles and cobbles are very well
rounded and show considerable wear, which 1s in merked

contraet to the clasts in the overlying Chanac formation,
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Although nelther formatlon erops out. ln many pluces, an
abundance of residual roei fragments in the surface pantle

g helpful in &iﬁt%nguiq iing bebween the two. The well
rounded fraguents nﬁ% complede lack of plak eolored feldspar
are the dominant charvacterlistics of the Sonta Bargarita
residual material

The Santa Margeritae formation is Upper Hlocene in age,

Upper Mohnlan or Lower Delpontion stage, and 1s in the
Bolivina magrzinats foraminiferal zone of the San Joaguin
Valley. According to G. €, Fergusen {43), it is equiva=
lent %o the upper Frultvale shale, vhich cccurs in the
ell fields west ol Bakersfield, California, Although all
exposures in the ares wera examined Qarefaliy, no dlagnostie

fossil raterial was observed,

The generel subsurface relstionships of the Santa

k3

Barzarits beds are fairly well known becsuse most of the
oil wells in this wviecinity have penetrated at lsast the
unper o:vt of the formation, The newly discovered Slogson
oll fisld, which is lumedlately northeast of the area
ma?§eﬁ, produces from thils interval, In outcrop, the

anta Marpgarlta sandstones arve overlalin by a thick green
elaystone that contains g few thin szardstonse members, This
sherp lithologlce bresk makes an ﬁx&MAlhﬂk electric well log
marker and can be easily recognized in the logs of all
‘wells drilled in the immediate vicinity of the arez mapped,
However, to the west these characteristlies sre net as

cleay-cut, The Santa ¥argarits itself is characterized by
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relatively high secondecurve resistivity values with a few

extra high readings probably cauesd by caleoreous streaks

or cenglomeratic zones, The base of the formetion is

generslly well defined where it lies on the Pulv, shales,

but local sendstones in the uprer nart of the Fulv, zone

make glectrie well log correlations uncertain, Vestward the

??&@&3@1@% af sand in the Pulv. zone Incresses considerably,
The stroctursl relationships of the Banta Margarita

formation ars portrayed in Plats IIX, which shows generalized

contours on top of the formationyss well as isopachous lines,

Guly the faults that have positive surface expression are

plotied on the map, however, 1t is recognized that many

more ninor faunlis are nresent alsoe, Thée formabtion has

& subsurface vepional dir of 10° to 13ﬁ to the west-northwest,

or townrd the center of the valley,
Chanse Formation

The Chanae Tormation, named by J, P, Buwalda {16) from |
its occurrence near Chansp Oreek, overlies the Santa
Vargerits sandstones with avpsrent conformity in the area
mapped, It is exposed bebween the gravels of the Tunis
fan snd the alluvims of the San Josguln Valley, and forns
several low bub distinet hills that owe thelr existence
primarily to thick canplngs of coarse terrace gravsls,

The homogeniety snd flat structure of the Chonac beds form
a topography very similar to that of the Santa Hargarilta
formatlon, with a corresponding ihick soil cover and

scarelity of outerops, However, trends of certain borizons,

A
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rarticularly conglomeratic or extremely clayey ones, zive
sore Irdication of the aittitude of the forsmasticn, Fany of

these tronds are recognizable only when sesn from a distance,
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Due to the penersl lack of outerops, well cores and

3

electric well logs have besn used for deteormizetion of

&

1itholopie characteristics in the Chanac formation, The
Drilling and Production 415 well (7) psnetrated approxie
mataly 900 f&aﬁ of Chanae beds, iaw&v@r, thicker sections
gyre present to the northwest, It consists of two distined
members, which, although nct mappable, are recognized in
&1l wells drilled within the lomediate vieinity.

The lower merber is dominently green in eolor, but in
outeron several beds ave ten, This merber is about 100
feet thick in the ares mapped, On top of the Santa Mesrgarita
sandstones is o pussive clayvsbtone that ranges in thickness
from 25 to 40 feet, It is remarkably pure, and often is
referred to locally as a zreen nlaster, A&lthough the
boundary hetweer the Santz Mergerits formation snd this bed
canrot bz seen asnyvhere In the arez, s marked soll change
1s present alony the treee of the contect, and can be
followed without diffieulty., Overlying this claystone,
which cornonly 1g silty or gritty in its upper part, 1s a
saries of lenticular sondstones as nuch 25 10 feel thick
that are ivterbedded with rritty sresn clays, These sendy
beds are cheracteristically gritty, coarse-grained, and
arkosie, They contain sbundant pink feldspar and an
unusually hizh sronortion of elay, Yost of them are ill

sorted, and thelr constituent sandgrains and rock [ragments
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sahblos and echbles 3 %o nehes in diameter, with scatiered
i

i
houlders & fool or more in 43

£

nater, - The rock types rep-
resented include pursls, pind, and white volsanie, granodiow
ritie, granitie, quarfz, gneiss, and schist, The fragnents
ghow only moderate wear, are 111 sorted, and are contained

in a matelx of gritiy, brown elsy. Carbonacecus material

was chserved in soue gamnles, and seversnl cuterops contained
a faint petrolifercus odor. Many secilone appear to be
permeable, but upon cloge sxaminstion usually contaln a

high prorortion of clay or other fine-grained material, DBeds
of rure, brown claystone as mueh ag 3 feet thiek are alse
eormen throurhout the section, The elgetric well log characw
terlaotiecs of this formation sre identlesl %o that of 2

thiel seriles of sheles, with low selfwpotentlal and reslse
tivity readinge, The »rly excention 1s the lower rart of

the section where the gandoiones are pore permeable,

¥

Although the bulk of the Chanse formstion iz

dgfinitely

%

Lower Plisccene in s2ge, the exact relationships of its lower

L

remaing an vnsolved problem, According

ot

0 Hoots (30), "the

light gray Santa ¥Margoritzs beds crede upward into the overw

¢
Cthiek that ig ecomrosed of beds of elternating gray and dbuff
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ecior?, It Gas honpad that the rrasant work wonld throw

sn thin rrohlern, Wmi no oueh transition zone

exliats in the ares ravned, The contset hetween the gray,
garine Sants Margzeits gemdstones and the averlring continenw
tal Chenae Beds 1o sharn, ond 2o far os ean be deternmined
from subsurface obssrvations, it 1s conformable in the
nder study, Although zandstones sre
presant above this eontset, they are distinetly different
fron the ““@“1“1%“ narine Sante Morzarito beds., This
sitaation 2lz0 exlists in subsurface parts of the formstion,
Ona of the more recent studies conneched with this

problen is the investigation of PTertiary esnidae in the
Comanche ?ﬁimh aron W L. B. Drascher (42), ¥ell nre.

sorved “@%”iﬂ% of esuldas weve found heneath bads cone
teindng Santa Margerits invertebrete fossils, From z horizon
of the transition rone, which Drescher included within the
Chenae formation, s second vartebrate agsenmblare was found,
This oseemhlars was Lower Pliceene in are and contalned
cheraoteristien indicative of a histus between denosition
of tha two horizons, which are only 50 feet apart stratie
grarhically. Although no definite field evidence was obitained,
the litholosgie character of the sediments and the distinet
gar hebtwzen the two fanngl sssenblages led Drescher o
balisve that an imnortant break in denosition exicts between
the Santa Havearits znd the Chense formations, Emch a

hpaak iz believed to ocenr» at the hase of the "transition

zone®, where it anrears nossible that a considerable
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thickness of cosrse sediments was deposited and later
renoved by erosion without leawing a recognizable dige
conformity in the section,.

The outstanding 1ithologliec echaracterlstic of the
Chanae formation is its universally poor soriing, with angulayp
rock fragnents smbedded in g matrix of clay and finee-grained
¢lastie material, In all outerops observed in this area,
the formation shows 1ittle or no distinet bedding, The
green clavs aﬁlih& base of the sectlon, s& well as much of
the clay higher in the sectlon, may be of bentonitie origing
hawev@f, no eztensive nsh or benbonite beds of this age are
known to cceur valleyward, 4 slishi envivonmmentsl change
most have taken place after depositon of the lower menbey and
 before deposition of the upper member, as Lthey are distinctly
different in color, though otherwise mearly identical
lithologieally. This change presumsbly is due o the differ-
ence in the degree of oxidatlion of iron contained in the two
units, The thick snd widespread section of the Chanac formas
tion, with 1ts high proportion of clay and coarse sngular
clastic material, may Indieste gentle upllift of an extensive,
deenly westhepred agrea of low relief, Although local tectonie
activity can account for the bulk of the sedimentary characterw
istics found below the Chanac formatlon, it is felt that with
the bepimninz of upsermost ¥ioceene or lowermost Pliocsne time a
major widespread movement must hove taken place, This movenent,
whieh began with the Chanse deposition, may have been the
beginning of the most recent series of uplifts that gave the

Sierre Nevada and Tehachapi Mountains thelir sresent relief,
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Tuaternary Deposits

Numerous and widespread terrace and alluvial deposits
revresent several periods in the pore recent diastrophic
and erosionsl histopry of the area., They range in ape from
nossibly late Pleistocene to Recent, These deposits have been
senarated into the following groups on the basis of their
relative ages: Pre-Tunis, Tunis, Post-Tunis, and 2 ailavium.
Lithologicelly these four members are very much alike,
eaﬁ@isting a8 they do of eoarse doatrital meterdsl derived
primarily from the adjoining crystalliine rocks of the
Tehachapi Hountalns, The dominsnt rock types are finee
grained, hornblende schigt, coarse-grained hornblende=-
plagioclase rock, medium-grained granodiorite, coarse~
grained pyroxenite, pepmatitic moterial, and banded gnelssie
rock. These are arranged in the approzimate order of dew
creasing abundance in the Pre-Tunis deposlts, but pranoe
dioprite and banded gneiss become predominant in the more
recent sediments, while the hornblendeeplagloclase and
pyroxenite rocks alwmost dissppear, Inciuded in these deposits
are scattered fragments derived from the underiying sedie
mentary and volecanie rocks: most comronly represented are
basaltie, rhyolitic, and quartzitic types. The size range
of these naterisls is very great, OCome of the boulders
are as muen as ¥ or 9 feet In diameter, but 2 to 4 feet
is much more common., These boulders are enclosed in a matrix
of angulscr granitic materiel of smeller dimensions, which
is oxidized in the older deposits to the deep redish brown

t¥ypical of meny exposed terrace accumulstions,
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GEOLOGIC STRUCTIURE

General statenent

The asrea mapped g a small pordt of the foothlll belt,
whia@ ferms the southern edge of the Zsn Joaguin Valley.
The &lerre Nevadn on the eust consists of erystalline rocks
snd is chorsoteriged by 2 broad $1lting to the went, The
Tertisry rocks of the Const Renges sre in marked contrast,
and are strongly folded in o northwoestesouthosnst direction,
They are cut by mupercus higheangle end throst faults, Theose
two preat provinces are very different strocturslly, both in
type and intenslty of deformetlion, and ag might be expected,
the Tehaohapd - Ban Enipdic Mountains and the edjoinine
foothills contals %ﬁ?lﬁﬁa s thet are transitionsl boetween
the %wﬁa The San andress feult, which transects the Coast
Hange Province, changes itz strike ic this vieinity from
porthwest-southecst o s more acgterly direction, and bounds
the San Pmlgdic Sounteins on the south, In the vielinity
of Lebec the Sun indress foult is Joined by the Garlock
fault, & major breck that trends northesstward and bounds
the Tehschapl Vounbtaing on the goutheast,

In the port of the Tejon Hills impediately north of
the area oDapped, Tertiary beds overlap the crystslline rocis
and dir gently to the west, This region is intricntely
foulted and folded on & small sesle, but in a broad way
the structure is relatively simple, Eouthward the strike of

the baeds Pollows roughly the topogzravhic outline of the
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valley and moderste northwest dips are encountered in the
area mayped. Here folding is winor, and the .chief structural
features are eroszs faults znd fractures parallel to the
strike of thﬁ beds., The dips steepen in the wicinity of
- Pastoria Creek, where the formations swing to the west, and
at Liveoak Creek the beds are overturned. Between here
and Tecuys Cresk relationships are mashed by slumping and
sliding, although steep dips, overturning, and cross faults
are indicated ﬁ? Hoots (30)., A8 the San Andreas fault is
approachad, the region becomes one of intense deformatlion,
and is characterized by such features as the Plieto thrust
fault, the assymetrical Wheeler Hidpe snticline, and the
overturned folds between San Emigdio and Bantisgo Crecks,
Thus, from = reglonal standpoint, the structure of the
ares mapped 1s rather simple with deformation charscterized
by uplift and submergence, This type of deformation has
given rise to numerous unconformitics and overlaps, wﬁi#h

have been complicated by faulting and minor warping,

Faulting

Two dominant sets of faults are present in the sres
mepped, one trending roughly parallel an& the other
perpendienlsy to the general strike of the beds, The sirike
set is developed only in the northern part of the area, and
is represented by the Springs and Willow faults) whersas
the dip set is represented by the Tunis fault to the south,
aé well as by a serles of cross fractures assoclated with

the Springs fault,
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Tunis fault

The major fault that shows surface expression in the
area is the Tunis fault whiech offsets the crystalline - sedie-
mentary contact a horizontal distance of more than one mile,
Although somewhat sinuous in detail, it tremds N, 60° W,
and dips 70° to 88° northeast, Its trace to the north is
covered by Post-Tunis terrace depositsy hﬁwever, from this
point southeast for a distance of over two miles the fault
can be mapped Qithmﬂt difficulty, To the north it is
marked by the juxtaposition of Temblor sediments with
voleanie rocks, Southward the volcanic roeks are faulted
against crystalline rocks with a thin slice of conglomera=~
tic sediments between, The position of the fault in the
crystalline rocks is marked by a low saddle developed in
shattered material, and by springs in the next canyon to
the east,

Hoots (30) shows a horizontal displacement for the
fault on his structural map of this region; however field
evidence noted by the writer indicates a vertical rather
than horizontal displacement, This evidence is as follows:

1. The Tejon formation, which is estimated to be

100 feet thick on the west side of the fault, is

absent from its east side., This formation is known

to thin in'a northesst directli-n and subsurface

information indicates that it also thins to the

southeast, Thus, if horizontal movement were
entirely responsible for the displacement, Tejon

beds should be present east of the faull,
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2+ The thickness of the wvoleanic rocks is vastly
different on the two sides of the fault, This is not
a positive indleation of vertical movement, but
suggeste the possibility of minor vertical displace=
ment on opposite sides of the fault, elther by
warping or fracturing during the extruslon of the
upper part of the volecanic rocks, |
3« Drag phenomena are very marked for about a half a
mile on eiﬁh@r gside of the fault, It seems likely
that to produce such characteristics along a strike
slip fault, a considerable force vector in the
lateral direction would be necessary. The resultant
force vectors should be oriented approximately
n@rhh*sauth,'anﬁ flexures or secondary fractures
with an east-west trend should bhe present either
here or beneath the surface to the north., 8o far
as could be determined in the present lavestigations,
no such features exist,

The movement along the Tunis fault is considered to be
esgsentially dip slip, with an average shift of approximately
3500 feet, Associazted with the Tunis fault are large-scale
drag effects that extend on both sides of the fault for
distances of approximately half a mile, BRBast of the fault,
the drag takes the form of the fold shown in Plate XI .
Here the volesnic rocks strike parallel to the fault and dip
steeply northeast, MNipor faulting alse is present, To
the west instead of folding, intricate branch faulting is

present, The dip and directlon of displacement of most of
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these branch faults are sinilcr to those of the Tunls fault,
The difference in dreg effects on the two sides of the fzult
may bo due to the abrupt thianing of the volcanie rooks as
the fault is approached frow the northeast.

The date of faulting can be Tixed with a fair degree of
certalnty, The Temblor formetion and all older rocks are
displaced along the Tunis fault, shersas the Senta Hargarits
forpmation 18 relatively undisturbed boneath the surface %o
the north (Plate III), Owing to lsck of forsminiferal data
frorw wells drilled on either side of the extended trace of
the Tunle fault, 1t iz impossible to say with certainty just
when the movement occurred in the intorvael betweeon Tenmbler
tine and the end of Puly, time, However, the maln disploce=-
ment was Pre-Santa Hargarita, and occourred in elther upper

liddle Kiocene or lower Upper Hiocene time.

The most prouinant structural festure in the northern
part of the area ig the Springs feult, which offsets the
Tunls gravels and alluvium hetween the Tejon Hills and the
Chanae - Tunls fan contast, It Torms o prominent topographic
searp with a maximam measurable height of 29 feet, Oprings
along the fanll trace form a distinet alignment of trees
and thick vegetation, This alignrent is very conspicuous
on nerial. vhotograrhs because of the sparse vegetation on
the surrounding alluvisl plain, In this area the Bprings
fault trends ¥, 40° E,, with the upthrown block to the
southeast, A4 shesr zone was encountered at the bobiom of

Slosson £% well (2 ), If this is indeod the Springs feult,
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its dip ot this place would be srproximstely 65° to the
northwest, Helsticnshilrze in the Tunis Creck £ield indicate
& somewhat steeper dip of the fault plane In the sape direction,
Gn the boasle of date avallable ut this tinve, 1V seens rensone
able o conclude that the Springs feult is & normal fauld
with dips of éﬁ” OF Boro,

isgociated with the Springs fatlt is o serdes of crogs
froctures that in st least two ploces offset the topogrenhic
seerp of the mﬁﬁar fault, These show difforvent reloiive
displecenents, They hsve no topogrephic expression excerpt
5t the scarp, ond mey be of 2 strike-sllp nature, Only the
wasterpmost of these fsults has besn teratively verified
by drilling. The closure in the Tunls Creck field is bow
Jieved to have been controlled primarily by the Springs
fault and these cross faults, Howover, the lentieular nature
of the Yalv. sandstones in thig vieinity 2lszo may b2 sn |
fmrortant faetor in the seovouletion of oil. Closurs in
the Slosson ficld haes been effectsd by the Springs fanlt
snd & northwest tronding cross fault, resulting in accunuw
iatlon of oil in the m%g@f Eanta Hargsrits sandstones,

The Springs fauld le known to ¢ontinue northesstward
for some distance, whers ity or a slallar fault, and numercus
crogs foullts coptrol acowmmlation of oll in the many complex
gtructuras thet sre productive in the Tejon Hills, 4t the
Slosson fleld, the topogranhic scarp is only § feet highe
Subsurfzce data to the sorthesst indleste s scissorsetype

relabionshdy, with a veversal in the direction of displaces
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ment, placling the upthrown block on the northwest side of
the foult, The loention of the feult southwest of the Tunis
fan » Chanee contoet 43 gtlll larpgely sn unsolved problem,
A #addle gseporates Dulphur BL1l spd o knell t0 the south,
Although the knell 1s ftopogrechienlly higher, according to
the terrace grovel cavpings &t iz structurally low, If the
fault does conbimme through this seddle and the terrsce
gravels ars correlative structurslly, it reverscs its dige
placenmend ag&i&; In the seleetion of the loealion for the
Gloasson's Resorvolr HILL 43 well (4) by H. E. Armetrong,
the Springs fault was extended peross the southern face of
the nill, This well was drilled to g depth of 1242 feetl
and bottomed ls wolcanie rocks without encountering any
recognizable Pulv,e or Vales shale, Drilling and Production’s
#33 well ( 5, which 1s only 2100 foet north, penetrated s
section of Pulv, and Valv, sodiments about 660  thieks This
indicctes tho possibility of & major dislocation of sone
Bind between these two wells,

The Springs foult io known to hoave mueh greater dige
vlacoments at denth than near the surface, and undonbtedly
is an old shesr gone in the crystelline rocks. The relatione
ghips of the Resepvoir H111 #1 well ( 4} to the Drilling snd
Production £33 well { 8) seer to indicate that this mejor
break moy continue betwson these two wells without any
noticeable topograrhic expressions IF gé, one of thoe major
rovepents along thiz fault took place bebween Pulv, and
Ganta Mergarits time, with considerable uplift of the

southeast block and removel of all Pulve, Valve, and perhaps
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sope Tepblor sediments by ercsion, Plate III shovs that
displacenent of the Banta Hergarita = Change contect is
probably small, if existent at all, The postulsted relatione
ships in this vicinity are shown on erossesection 4 « By
Plate 11,

The post recent displacesent along the Bprings fenlt is
believed to be linited to the sres northesst of the Tunis
fan « Chonse sontaet, There are no surface springs and no
positive %ﬁ@ggé&@h&ﬁ gxpression of thiz fault southwest of
this polint, although the lack of springs can be easily
explalined by the sbeenge of gravels o act as anguifer,
The tan mepber of the Chonee forsation contalng sueh & high
porcontage of clay that little water eould be sxpocied to
travel through 1%, especlially in o vertical direction or

vy a stesp fault plone.

idlous Luuld

About one mile southesst of the reservoelr along Willow
Ureck L8 a group of tress that line the siresn for ¢ diae
tonge of 1000 feets They stond out consvicuously in the
bare valley, Un the downstresn side of the trees is a
wide zome of slumped and very bogpy ground, Hoyth of the
treas the oreek hos oub a trench 10 or 12 feet deep, and
the basal green cloyvstones and overlying sandstones of
the Chanae formation are exposed in lte bottom. Thoe proe
Jectod contact between the Chanse and the Senta Margarita
formetions crogses the greck soulhesst of the end of the
trous, These struclural and gtratigrsphie relaticnships

sugeest & displecement 2t the bogey ares of approximetely
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129 fast, with the upthrown blook to the northwest. This

iz opposite In divestion to the nown dlsplacenent along

the Bprings faulis The looslizstion of molsture in this
ares might be eaxslalned by the notoh in the Chanae « Sants
Parparits contoet plane ascding as & arill sodnt for the
Sants Vargarits sgplfery hovever the trwes apre lovatesd downe
strean rather than upsbresz fron the rostulated spdll polnd,
whleh iz not the voual case,

& gully a%&%ﬁmg‘&%yxm@ﬁ some 40 feel of Tunle fen gravels
saposes Dantn Hargerita bods, whieh end shruptly to the
sonthepst and ore replaced by preen Channe claystones, If this
is pnother Zenlt relsblioneblp, 1t involvss the sane rolative
apount and direction of &lsplocenent ag the fenlt present
in ¥illow Cresk, AL the east end of South H11l anothey
anomglous structursl relsdion was found, The Chanse bads
shraptly chenge strike, znd to the east they dip sore stosply
than normal for this ares, s indieating the possibliity
of foulting,. The Jdispleosrents st the enst end of South
Hiil, slong Willow Crsek, and northesst on the Tunls fen
ghow very good allgmment, and probably oare locsbed slong a
pingie 1ins of shesy, Thiz line of deformation has boen
designeted the Willows fault. Mo svidence iz avellable as
to the dip of this probable fault nlan, whileh 17 present
way be offset by seversl cross Teulis sinilor to those nsaooie
ated with the Springe faulte Althomeh the paxinun observed
offeet of the Willows faull iz only 125 feet 1%t 15 belleved
to b sinmiler 0 the Brdings faull with a
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much lerger dlsplecement below the fants Nargerits sandstonos,
If 1t hus this rglationship, and 1f the silty ssndstones
observed %t the %&ﬁa of the Banto Margarits Formation in
suteropr ere equivalent £o the Valw, szone, then z wedge of
Valve and possibly Pulve sediments moy be preserved south
of the Willows fanlis The postulsted reletionshlps in this
vicinlty are shown on oross-scction 4 = B, Plate II,

dany mlinoy water seeps and springs are present in the
part of the ayéa nearer to the corystalline rocks, Hany uns
doubtedly ere related to faulbing or freciuring: howover, no
vositive evidonce of extensive faulting relating to %&%@
could be found. Hany alipnments are observable on asrial
rhotogravhs, egpecially to the north, thel way or may nob
have any strueturel alsgnificance, AL those features which
Prom o structural standpolnt are highly speculative have

been wurposely omitted from the geologle map,(Plate ).

Folding

Foldipg in the aren 1s o very ninor featurs, and
gonsists priverily of drag shenomens slong faults, The dpse
folds ssaociated with the Tunile foull olresdy have been
disougsedy sinllar festures undoubtedly are present in cone
nection with the Willows snd Sorioes foults Yo the novth,
Thirty ﬁ&ﬁraﬁ dipg in the Volw, zone were found In Tunls
Cresk f£isld, shere & Gip of 10° to 15° normelly would be
expected, This slight stespening may be due to drag effects

along the Bprings fault and relsted faulls,
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Thore iz a gradusl incresse in €ip ss the eyrvstalline
rocks sre mpprosched, 2 pexisms dip of 75% ung obzerved in
the Tejon rocks inmedictely sast of Pastoria Creek, and upe
word in the svotlon this decreases to 559, The sttitude of
the central sortion of the overlying Teeuys forpetion is shbout
359’ and still farther north the wolcanie rocks show & dip
of 28°, These same general relationships hold northeast of
Fastords Cresk, whers the gtﬁitmﬁa'mﬁ the bassl beds Jdecreases
to avout 35° near the Tunis fan,

There iz a sugpestion of smbticlinal folding in South Hil1,
where the strike of the Chanac beds chenges from ¥ 30° 5. to
aoproximately eastewest, This chenge, howevery could be due
to recent faﬁi%ing. #hether the atructure sxhibitad in
South HII1 iz due to folding or faulting, some closure is
likels %o be present apainst the Yillows fault,

Otraotural countours drann on the ftop of the Santa Haye
garits formation show two distinet fold ames, a plunging
anticlinal nose where the strilke of the beds swings from
northesst-southwast toward the south, end & corvesvonding
sypnelinal exis vhere the contours presumsbly swing westward
to follow the tonpgraphle and struetursl ocutline of the
valleys Although the folding apvears quite simple on top
of the Zents Margarits formation, 1t probably is only &
refleotion of more intense deformation below, A oniziderable
pyount of drilling has beon done along this plunging antie
elinsl trend, Yozt wells reported shows of oil and the
feserve 2 » 1 well {2 ) even produced for a short period of
tines The ia&t.at&am@t to locate production along this trend
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wes made in February, 1950. However, no important shows of
oil or gas were encountered and the well was abandoned,

Ineonformities
Tha oceurrence of seversl unconformities in the section
of this area ig thought to be dve primsrily to prozimity of

the edge of the basin of Tertisry derosition, The adjacent

4

ragimﬂs‘wera strongly positive and getive areas throughout
mach of Tertlary time, ss evidenced by the lithology of the
Wioceno and ynnﬂ ar sedliments snd the unconformable over-lap
relationships throughout the entire secticon. Due 10 the inme
portance of these structures each will be described briofly.
The econtact betwecr the erysialline rocks and the overe
lving sedimonts from Pastoriz to Tunls Creek is desositional
ﬁhramgﬂaﬂt i%s length, lMony excellent exposures are present,
and in no place was shesring of any kind observed, There
alse is a notable lach of intonse fracturing in the adjoine
ing sedimentary rocks, even to the west where the contact
dips ag stesrcly ag ?ﬁa* In most places the contact is overw
lain by a thin basal conglomerate that containg coarse,
angular fragm:nts derived from the adjacent erystalline rocks,
In some places well sorted sands were observed to wran
arownd irrepularitiss of the old land surface., The best
exanpls of this is Just east of the Tunic faull, where a
gusrtzite bed forms a reslstant ridpe, Here, 8s in many
other rlaces, the deiulled oulline of the contact is very
sinuous, There the mountalin front dips almost as steeply
ags the contact, isolated residual boulders from the sedie

ments can still be found high on the slopes,



The Tejon sediments sre known to thicken to the south-
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west, west, and northwest, In the vicinitry of the ma

# »“;!

nped

ne ball of thiszs thickening *ak

B

b a5 nlace along the bogal
conteety however, hirher norbers azlsc zre present to the
wost, This indlcates that the marine Tejon beds accumuleted
in & trough thst trended rovghly to the nerth, This iz sube
stantiated by the fact thot the 1linit of marine Hocene dende

s g

Baiersfield,

gition to the north is somevhere in the vicinity of I
thues giving & gen&va&ix@ﬁ zera isopceh line for these sedle
ments o slightly west of north trend,

Uneonformebly overlanping the Tejon formstion sre the
Tecuya beds, which bear the same penersl relsablonshi> to the
focene sediments ae they thersoelves do to the crystalline
rocks, The Tecuva formetion thickens mcally to the soulb-
west and ar»preciably to the north. The grestest thickening
is in a northwest direction, and althouzh the structural

elationshing are not known bebraen outeron and the Richliield

x|

Telon Aanch #1 well (1 ), the gddition of most of this
section is thought to oceur at ite bhose, The goneral 150
pachous lines for this Lforpation trend in & direction
slightly east of north in the ares nmarred, swinging northe-
ward or to the northwest, s the Tejon Hllls ars spproached,
The deformaticn »nrior %o and sctive Juring the depcoition
of this formation marks the establistment of forces thatb
eventually were to block out the general eonfiguration of

the southesstern part of the Han Joaqgpin Vellev.
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Overlying the Tecuya formation with a mild disconformity
is the thieck section of voleanic rocks of Lower - Middle (2)
Hiocene age, Although no great sngular discordence was
observed in outerop between these basalts and the underw
iying sedipents, the merked thickening of the Tecuya formation
to the northwest suggests that there may be g slight angular
relationshly between the two units, The woleanic rocks
probably have tﬁa same peneral structural relationships as
the Tecuyva fﬁr&éti&m* The zero isopach of the volcanie
rocks ls known from wells drilled in the eastern part of the
areay howsver, its true relstionships are masked in this
vieinity by the interfingering of sedimentary deposits, The
extrome thilckness of volcanie rocks esst of the Tunls fauld
may be explzined by either gradual downwsrping or minor
faulting along the 1line of the Tunis fault during the upper
part of the voleanic perlod, or the locsl accumulation of
an extra thick series of flows, which to the west were flsnked
by sediments being deposited at a rate comparable to
building up of the volecanie plle, Fleld evidence indicates
that both of thﬁﬁe geologie processes may have been active,
Test of the Tunis fanlt the volecanle rocks are overw
lain by the Temblor formation with a very marked erosional
unconformity, Ain angulepr discordsnce of 10° so 15° between
thege two unlts also is observable in this locality, A
wedging out of the Temblor formation sgainst the volcanie
rocke is suggested northeast of the Tunis faulty however,

it ig in %this vielinity that the voleanie sseotion thickens



abruptly, primarily by addition of material to the upper
nordtion of the mass. Holatlonships are nmasked o the southe
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wast by terrace and slluvisl depos Pfastorla
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Creek and the Liveosik fault the distribution of the wolesnle

rocks is rathor linited and disconnected, From relationships

5

observed in the area mupped, this Is thought to be due in
part to removel by srosicn of nmuch or sll of the underlying

basalt. Yhere remm*ﬁl wes copplet sedinente
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lie directly on Tecuya beds, frop

indistinguishable lithologleally. 48 was stated proviou ﬁxy

very uncertain, owlng to the inconsistency In the determinge
tion of 1ts top.

b

Lylag wlthdistinet angular weonflorpity on top of the

Temblor formetion are the Sante Hargarita formation and
the thin ouberop of Valv. () siltstones, These formations
truncate completely the Temblor formation and o eonsiderable
thickness of volcanle rocks, and are themselves in part
covered by the Tunils grevels, If the thin bell of siltstones
west of the Tunls lan ls eguivalent to the Valv, zone, the
major deformstion hloecking out the present outline of this
part of the valiey took plece during Middle HMiocene tiveg,
or bebtwesn the deposition of the Tenblor forpation and the

wlying Valv. zone, Thils period is one of the likely
times for the major Tunis fault nmovermend, I8 these silie
stongs contain o reworied Valv, faunal zssenblagze and are
Santa Hargarita in age, the mejor movement could have come

at the evnd of Palv, time, If they are related to the
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sblor formation, which slso is reported 4o contelin Yelw,

Ta
Pounn, the deformation would he set baock within the Tembloy

depositional period. In elther cone, the seas in shioh the
Banbta Yargerita formetlion snd sossibly both Pulv. and Valw,
sones ware depositad newver extendesd much fﬁ?ﬁ%ﬁ@‘&&ﬁ%ﬁ o
sast thean the llpits of the sresent mapned sres,

& widsspread bt ninoy weonforndty is present betwesn
the Valv. znd Mlv, zones. In the Telon oil field verticsl
oy stesn ﬁiﬁ@i&g hade hove boan rentrtsd Iin the Valv. rtne
that wers ovarlain by relstively flst dissing Pulv, siltstones,
& 21lisht gnpalsr relationship within the sres papned Is
snzrested from seatteroed walsoniologiesl information and
slactric log studisc. Thiz relationmship ie best shown on
orossesestion & « 0, Flate IX,

The contact betusen the Pulv, zone snd the Senta Yargarita
formation represents pnother major period of deforsetion and
ersgion,. The pregent nroduction in the Tejon oll £isld fron
the Rose Beight zone is conlng from Valv. sandstones cone
teining boih folds and fanlts that are not present above the
bage of the Santa Horzarits formelion. The Santa Eargepils
formation characteristieally lles on older and older beds
a8 1% approaches the adge of the velley in s southesst or
east direction. Along ﬁh@ Sprince fault, it overlaps Pulv,
sadizents in the vieinity of the Tunls Crask ol) Cleld, as
wall a8 the sntire Valv, ﬁﬁﬁ& betwesn thiz point and the
Slosson oil field, To the south the Denta Bargarita forpae
tion trunestes the Pulv, zone, Valv. zone, Tomblor formetion,
et Isast part of the voleanic rocks, and may sven lle on



Tecuya beds east of the Tunie fan, In the Tejon Hills

Just north of the Tejon Ranch Hesdguarters 1t overlaps
crystalline rocks, From sll Indications, the edge of the
basin in which the Bantaz Vergerils formation was derosited
conformed rather elosely to the pregent general conficursm
tion of this part of the wslley, According to L. W Richards
{verbal communication) Sents Margeriis beds are present
along the Garlock Paulty he feels that an enbayment heading
back through ﬁﬁm Pastorla Creelk reglon extended the Santa
¥argarita sea some distance to the south, No detailed study
of this aspect of the problen was made,

The nature of the Santa Margarita - Chenac boundary
has been dlscussed on earlier papes. These unlts apparently
are conformable In the ares mapped; however, in the Tejon
Hilis and towsrd the walley the relstionship is fer from
belng solved, The contaet between the Chanae formotion and
the overlying Kern River series is almost certainly unconforme
able near the edge of the baslin, and the Kern River series
itsell is undoubtedly overlain uneonformedbly by the slluvial
deposite of the valley. Thus, in this part of the valley the
unconfornity is an important geologie structure, both from
a historicsl standpoint and also In problsms periaining to
the aceumulation of oil and pas,

Une of the most ilnteresting unsolved problems in this
ares 1s tho nature of the deformetion in the erystalline
rocks. The absolute lack of shear slong the contact with the
overlying sedimentary rocks, even whers dips are as high as

?5§, iz indicative of considerable folding in the crystalline
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The most oubatonding torogravhic festurs in this nard
of the walley 1s the bold searp of the Tehacharl Founbaing,
which rige abruptly frow the DPoothills and wvelley floor %o
& height of 3000 feet in s horlzontsl distance of about three
niles, Complex fault relationshiliss exist aslong puch of the
length of this mountain front to the west; however, in the
proa mapped the eontact bebwesn the crystalline rooks and
the overlying sedimentary rocks is depositlonal and exhibits
- ne evidence of tectonic movesent, In several pluees to the
east the slope of the mountaln front is the sane es the dip
af the crystalline - gedimentary contact. Isolated gedinentary
material high on the slove sbove thia contsct dewonstrates
the youthful chargoterietics of the lower pard of the sears.
This relationship probadly becomes wore proncuncad sastward
where the dip of the ervstalline - sedimentary contact is
rerorted to be 10% %o 15°, These relaticnshing sugeest that
st least in this wicinity the core of the Tcehacherl Pountsains
has been uplifted primerily by measns of folding, vather
than faulting. As pointed out by Hoots (30}, the major
dralnage in the arystalline rocks shows a marked northwest
trendy this he attributed to possible shesy zones wilthout
avviecisble Tertiary dlsvlacenent, This northwest tvend is
not only true for the major dralnmge, but also Por most of
the winor trilutaries. However, the distinet northwest -
goutheast zraln may be dus to foliation of the metamorphic

rocks rether than to tho shearing suggested by Hoots (30],

G i



-63~

Une of the most notabls topograshie ancmalies in the area
manped 1s a2 series of low hills to the north referved %o
loeally as the ﬁhaxas Hille, They rise 50 to 200 feset above
the genersl level of the adjacent silinvium, and the nost
conspleuous among ther aye South Hill, Beseprvolr H11ll, and
Sulvhur Hill, The romarkable nrezervation of the Snrings
fenlt scory, vhich attests the receney of its disrlscement,
poses the question - How wueh of the present reliel of these
anomalous hills ie due to erosion and how wmuch, if any, i3
duc to reeent toetonie woverent? Almost everr hill is canped
with vorisble thicknesses of houldery terrace gravels,

On éﬁm basis of the contonr map on top of the Santas lare
gerits formation (Plate II1), and the areal and vertical
relotionghlios of the Pre«Tunls terrace deposits it iz bew
lisved that these bouldery earpings have been the primary
canse for nraservation of these hills, Relatively fiat surw
foces on top of Reservolr HILY1 and South Hill slope at lower
anzles than younger Pre-Tunis surfacesn, This relationship
ponld be due to recent deformation of these oldest deposits,
Howsver, i these terrsces were cut by Pastoria Creek
drzinane, the low slones wonld not be abnormel. Since pood
cuterons of the Chanee formation are slmost nonexistent in
most of the eron, vrecise determination of the attitudes and
elevetions of the ont gsurfaces of thess terrvace remnants might

be of creat belr in determination of the recent steuetural
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possible recent deformation. It is carped by fterrace
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gravels and contains three extensive surfaces. Two, which
appear to be structurally relsted, are geparated by a third
which is approximately 4% feet higher. Contacts between these
surfaces are dlstlinet topographic scarpg. The highest
surfate 1s srched, but not so strongly as the underlying
Chanae formation, and if the two lower surfaces are correlaw
tive and uwnfanlted, they also show a very slight arching
along the ssre gxls, One interpretation of the structursl
history would be « Chanace folding, truncation and deposition
of the upper gravels, continued folding slong the same axils,
partial dissection of the upper surface with deposition of
the lower gravels, and finellyr, slight warping of the lower
surface, An aslternative hypothesis would inveolve - beveling
of deformed Chanac beds, followed by depvsition of a3 thick
serles of gravels, and breaking up of the original terrace
auria&@lay faulting and folding. GOwing to the eomplete lack
of Chanag¢ outerops, elither Interpretation ls egually walid
on the basis of gvsilable dets, Only s preat desl of oxe
eavation with s bulldozeyr could completely c¢lapify the struce
tural relstionshine in this locality.

The above deseription of Boubh Hill gives some ides of
the vﬁviﬁty of conelnsions that vould be reached concerning
the structure and ?&G%ﬂ%’éeV%lﬁgﬁﬁﬁt of this part of the area.
Humerous wells have been dyilled in and adjacent to this
region, thus far without any success, and undoubtedly
several mors attempts willl be made, based on new or variasd

interpratations of this seemingly complex ares, The map in
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Plate III, which is contoured without any faults, shows that
the structure of the Chanae and Santa largsrits formations
in this ares concelivably could be rather simple, However,
some faulting sinlilar o thet known to the northesst probably
iz pregent in this srea.

Irmedistely north of HResepvolr Hill is s slightly elevated
surface about half a square mile in area, It is hounded on
the west Ly a scarp formed by the Pastoris Creek drsinage,
&mﬁ.@n the north by a similer secarp formed by the Tunis Cresk
drainage, Un aerial photographs this surface is marked by
& random distribution of light colored clrecular aress on &
dark background., The Topography of this surface, which on
the whole is very flat, consists of numerous huwmps and
wollows with a rellef of only & foot or two, It is a
surface seeningly incapable of formstion by normal erosional
processes, eontaining many smell closed depressions and
1itile or no drainage development,

It has been suggested this mighit be the remalns of a
glpantic mud flow or low angle glide, with m&ﬁariﬁl‘bﬁing
derived from an area o the south, The Chansc formation
containg a very high proportion of clay, and if saturated,
conceivably could move on a very low angle surface if
support were removed. This could form an extensive surface
with a topography similar to thet present, UHowever, ithe
mechanics of movement and also the saturation of such an
impervious mess 1s somewvhat in questions The excellent

preservation of the features on this surface indicates that
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if slumping is responsible for this topography, movement has
been very recent, If movement has been this recent, slump
secars should be preserved to the south, snd the irregulari~
tles of this anomalous surface should show a roughly concave
pattern. Ho such festures exlist, & lasrpe surface underlain
by thick terrace deposiis is present on top of Reservolr

#il1l identical in topopraphy to this lower snomslous surfsce,
Exemination of the electric logs of the Drilling =nd Production
#1% well ( ) end the Thermo #1 well { ), which were drilled
from points on the surface to the north, shows a zone,
approximately 200 Peet thick, churacterized by very high
gelf-potentizl and resistivity readings, 7The bazse of this
zone ls very sharp, and beneath it are the typleel uniformally
low selfepotontial and resistivity resdings of the Chanace beds,
This point marks the btase of the boulder beds that meke up

the terrace and alluvisl deposits in this vieinity., On the
basis of the above informstion this anomslous topopruphy

could hardly have been formed by r@aﬁﬁ% slamping, The
mechanisn responsible for 1ts formation may be due to a

form of differentisl compuzotion aided by downward movement

of the fiﬂeét narticals by vercolating ground water,

The area 3&&@%@&St‘¢f Heservolr Hill slso is merked by
peculiar drainage characteristics, with slightly ponded avees,
This could be explained by slumping froz Sounth Hill and
Eeservolr Hill, or by recent deformation, However, south of
South Hill similar features can be found, that have been

formed by normal ercosional snd depositional processes,
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It is th@xgﬁt that the seemingly anomalous features in the
viciniby of heservolr Hill ean be asdeguately explained by
the action of Pastoria Creek drainage which first by cutting
below its present surface, established tributary profiles,
It then began to aggresde, and belng more active than the

tributary streams, hed a slight tendency to dam them,

The more recent dlastrophic asnd erocsional history
15 recorded by the mmerons terrace snd alluvial deposits
of the area, These have been classified according to their
relatlve ages into four meln groups as follows: Pre-Tunis,
Tunis, Post-Tunis, and Alluvium, The oldest deposits consist
of g series of isolated gravel masses thet ¢ap the more
propinent hills in the northern part of the area, These
gravels were deposited on surfaces cut prior to the develope
ment of the Tunis fan. Although meny of thesze terraces
appear related, no positive conclusions can be drawn without
nore detailed information on thelir attitudes and elevations,
It is fairly certain, however, that at least three erosional
and depositional periods are represented, Reservolr Hill,
as well as SBouth Hill, appear to be somewhat deformed,
and show particularly flat gradients, The relationships on
Heservolr Hill and South Hill conceivably could be caused
by the action of Pestoria Creek drainage, although all other
Pre-Tunis tepraces in this vicinity undoubtedly are the
result of Tunis Creek activity, There are three isolated
highelevel tercaces to the south, ome east of the fan and

two to the west, The terrace, which is less than half a
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mile west of the point where Tunis Creek emerges from the
mountaln front, stands 160 réeh above the level of the
Tunis fan, This indieates that at least during the denosiilon
of the Pre«~Tunls gravels the mountain front had soproximately
the same relatlionship to the Tertiary foothills as 1t does
today,

Tunls Creek amergas from the eryvetelline rocks in a
narrow, steepewalled canyon that empitles onte a long extensive,
aggraded surface that slopes gently to the north st an angle
of about 3%, Gravels at least 150 feet thick have been
obgserved in an old channel near the head of this fan, The
present stream has been entrenched in these alluvial deposits
during three or four perlods of rejuvenation, and where it
leaves the ervstalline rocks now stands approximately 7%
feet below the present level of the fan, To the west
minor tributary draineges, which stand 150 to 200 feet below
the present Tunls surface, have carved the prominent scarp
slong the western edge of the fan shown in Plateiviil Along
this searn the thickness of the alluvial gravels ranges
from 1% to asbout 40 feet,

Batween South Hill and the outerops of Temblor and
voleanic rocks 1s an extensive surfaee that has been
designated as PosteTunis, This surface slopes gently northe
wegtward toward the alluvial plain, and ls aégar&ﬁaé from
it by an irregular tonographic scarp with g maximum helght of
4% feet, Although the general outline of this scarp has
been controlled primarily by Pastoria Creek drainage,

numerous irregular indentations have been formed by headw
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pariods of rejuvenstion in which
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hes been one of repented
extensive surfaces have been cut, separated by relatively
stable pericds in which aggradation took place, This has been
true at least sinee the development of the Tunis fen, and 1%
seems reasonable to agssume that the Pre~Tunis deposits,
whiech represent several stages, wers formed by gimilay
procezsns,

The Tunis, Post-Tunis, and 4lluvial surfaces are
ageraded surfaces, or very nearly 5o, and yet they have
guite different slopes, The grade of the Tunis fan is more
than twiee that of the Alluvium to the west, and that of the
Post-Tunls surfavce is intermediste bebween these two, If
the Pre-~Tunis terraces near the head of the fan ¢correlats
with one of the lower levels to the north, these also $hnw
the same relatlionship, This concelivably could be caused
by eyelic changes in climabe, with each period of aggreda~
tion becoming more moist than the precesding one, I this
were the case, the formation of these various surfaces
might be correlated with b known glaclel and inter-glaclal
perlods of the Sierra Nevada. This would date the oldest
terraces as early Pleistocene in age, This concent, although
gimple and complete, will not stand in the 1ight of present
knowedge of recent geologic history of the Bouthwest, It gseenms
highly unlikely that ninor topographie features like the
Chanae Hills should be nreserved if all direct evidence of
major early Plelstocene drainage in the Woluve Desert region

has been erased (R.R, ¥iller, 46}, 4lso, the almost perfect
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nraservation of even the Tunis fen seems more indlcative of
inereasing aridity rather than an increase in moisture, This
would make these surfaces wvery young geologicslly, placing
them in the tirme interval between the lszst lce age and the
presant, The youthful relationships along the bold searp of
the Tehachapl NHountaning alse lends credence to this deduetion,
If this is the vese, then only the oldest terraces, the cnes
capping Reservolr Hill and perhaps SBouth Hill , could possibly
be erowded into the uppermest Pleistocens,

If eyelic changes in elimate can be ruled out as the
dominant factor in the formation of these surfaces, the only
ather allernative Is rejuvenation of the streanms hy tilting,
In view of the known recent tectonie activity in the area,
this seems %o be a logleal conelusion, Thus, the recent
history in this part of the valley can be visualized as
a repeated series of ovents which in cach case began with
uplift of the cors of the Tehachani Mounteins, This uwplift
caused minor tilting of the foothlll regilon, increasing the
gradients of all streams, allowing them first to eut down,
and eventually, as uplift ceased, %o cut laterally and
aggrade their cut surfaces, The next pericd, as the former,
would be initisted by a naW’mylifb of the mountaing to the
southeast, The same processes would be repeated, possibly
leaving bohind terraces as evidence of the Tormer period.
These terraces if extensive enough would show slightly
steeper grades than the newly formed surface, It is
thought that by a repetition of such events the Tunis, Postw

Tenis, and Alluvium surfaces were formed, Host of the Pre=
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Tunis terraces probably were developed in a simllar manner,
The Pre-Tunis gravels to the norih indicate a gradual southe
ward recession of a hypobhetical base-~level as the fan
donquin depression beeame Iilled with alluvial debris,

During this entire period the mountain front comsisted of

This lnvestigatlon, as most others similer to 1%, brings
up the problem of dating these various deposits, Hoobs {30}
dated all the more recent deposits that show deformation ag
Plelstocene, Rost workers arblirarily date gll terrace
sccumulations se Plelstocene, and designate only alluvial
uwaterial as hRecent, It 1s generally sgreed that the boundary
betwesn the Pleistocene and Recent lles st the end of the
last glacisl stage, The ay%itra£y and indefinlite nature
of this division is & sore spot in all gecnmorphic invesw
ﬁig&%iamagiwﬁiah often indicate that the Recent epoch may
be only the lstest intereglscial stage. Therefore there
may net be any great distinetion between the Pleistocene
and Recenty for so far ss is known both are werely puarts
of the Quaternary epoch, in which glaciation has played an

Lmportant role,
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CROLOGIC ETIZTORY

Yery little is known concerning the Pre-Tertiary history
of this part of the San Josguin Valley due to the complete
lack of unmetamorrphosed sedimentary dercosits of this age in
thiz vieinity, This ares probably underwent sctivity sipilayr
to that in the Llerra Nevada region to the north, with
Fesezoic iatrusiss, followed by widespread uplift and erosion,
in pmany places the granitic core of the Tehschapl Mountains
was uncovered by Hocene tive; however, in the ares mapped
the erystslline rocks consist primarily of metamorphile
gneisses and schists,

In Middle Eocene time general subsidence led %o wldee
spread marine conditions in thils reglon that brought about
a transgression of the gea from west to east. The ses
covered this entire area, and the shallow water sediments
of the Tejon formation weye deposited, Although marine
Dligocene and lower ¥iloccene beds are present in the vicinity
of San BEmigdlo Creelt, uppermost locene, Oligocene, and
pogsibly Lower liloccone sediments sre ahsent along the southe
east edge of the valley. Thus g period of extensive uplift
took place before deposition of the Tecuys fsrmatiaﬁ in the
marped area, The Telon sediments were tllted westward end
the upper part of the formation was removed by eroslon,

This perdod of uplift and erosion was followed in
lower or Middle llocene time by s period of subsidence,
in which the alternating marine and fluviastile sediments of

the Tecuya formation were deposited, The lithologic
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character of the sediments, as well as thelr strmectural
trends, indicste that strong positive forces were active
south and east of the nregent area, Bxtensive aress of
guartzitic rocks were uncovered st this time, The cectern
part of the manved ares apperently was slightly negative,
as marine conditlons prevailed here during much of Tecuys
time, It iz believed that the tectonle activity irmediately
prior to, and during thils period, was the first to estadlish
the broad structural outlines of the southeast part of the
San Joaguin Valley,

Toward the end of Tecnya time widespread voleanisn of
the fizsure type was initlated in thisz general region. E11hw
sidence conbtinned, and & thick series of bzzelt end andesite
flows with segsocizted pyroclastics sccummlated over the
entire grea, HMinor sills and dlkes of baseltic ecomposition
slso were inbtruded st this tire, Strong negstive charace
teristices again were exhibited in the esstern part of the
mapped ares where an unusunlly thick accurulation of volcanic
flowe are intercaleted with conglomeratic marine sediments,
This voleanie period wes tepninated by a series of rhyolitie
extrusicns to the south or sast,

Tectonie activity in the reglon adjacent to the mapped
area was falirly intense Iin ¥Middle Xiocene time, This is
shown by the mark&@_umﬁﬁnfmymity at the base of the Texblor
formation and by the lithology of the overlying gaaiments*_
This activity eculnminsted in movements which establlished the

major structural trends in this area, and nay have caused
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movement along the Tunis fault, This period was followed by
one of relatively quiet subsidence in whieh the uniformly
fine grained Valv, and Pulv. sediments were deposited. Ire
regularities in this subsidence caused minor oscillations of
shore lines that led to deposition of lenticular sandstones,
Although no major stratigraphic break can be demonstrated
between the Valv. and Pulv, zones in the immediate area, a
distinet faunal éhange ocecurs at this horizon, BEvidence of
local deformation in the vieinity of Tejon field also hag
been reported, This relatively stable period was terminated
in Upper Niocene time by the post-~Pulv, orogeny, which
raised the core of the Techachapl Mountains and more definiely
blocked out the present structural outlines of this part
of the 8an Joaguin Valley, Considerable folding and faulting
took place at this time, and widespread erosion beveled
progressively clder rocks toward the edges of the basin,

Subsidence brought about another transgression of the
ses into this part of the Tejon embayment, and the coarse-
grained, nesar-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
Bargarita time flood plain conditions prevailed in this part
of the San Joaquin Valley. The clay and Fine alastieé,
which make up the bulk of the Lower Pliocene Chanac¢ formation,
may have been derived from a gently uplifted area of low
relief to the east. The coarse arkosic fraction of this

formation undoubtedly was derived from local uplifted areas,
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APPRNDIX

%ells Drilled for 011 Referrsd to in This Rerord

Richfield Tejon Ranch /1 Gec, 2y TelOle, Ha19%,

Hagarve 2 ~ 1 Sec. 24 TJION., HADW,
Chio B = 1 Sec, 16, T.liN., R,19%,
2, T41iN., R,18%,

Brilling and Production #33  Oeee 32, T J1N,, B.L0V,
Thermo 1 See, 29, T.11lH., R.187,
rilling and Produstion /1%  Sec, 29, T.11N., K107,
Drilling and Production #45  See, 19, T.11H,, B.1I%,
Richiield Tejon Hsneh #2 Sec. 19, T.118., R,18¥%,

]

s

Elosson Reservoler Hill 41 Secs 3

{10) Testern Gulf Tejon Baneh #1  8See. 29, T,11N,, R.18%,
(1i1) Richfield B « 1 Sac. 20, TollN., R 18W,
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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

Outerop of dacitic agglomerate



PLATE IX

Fretted surface on outecrop 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,



Tunis Favlt

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 XIIT

Postulated trace of the Willows Fault in
Willow Creek valley,

Three terrace levels can be seen on South
Hill to the west,
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PLATE XIV

View taken from Sulphur Hill looking north-
eastward along the Springs fault scarp.



PLATE XV

Depositional contact between the Tecuya beds
and crystelline 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

Sovth Hill

PLATE XVIII

View taken from Pre-Tunis terrace remnant near
crystalline rocks.

West scarp of Tunis fan is shown in foreground.
The gentle rolling topography of the Santa
Margarita and Chanac formations can be seen to
the north,





