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ABSTRACT

The Del Valle area 1s a part of an east-west synclinal
basin located near~ths sastern end of the Ventura Basin. It
is g8lso a part of the Transverse Range region of southern
Califorpia and its structural trends are therefore predominante
1y east-west. The area is characterized, structurally, by
folding and overthrust faulting with some minor normal faalte
ing. The formations consist entirely of sedimentary rocks
ranging in aze from Miocene to Recent. Eeds of the Saugus,
urper and lower rico, and Repetto formations are exposed st the
su-face, and oconsist of sands, sandstones, siltstones, and
shaless. ILocal terrace sanis anl gravels and alluyial‘aapositn
are also present. Two productive oil fields, the Del Valle

and Ramona oll fields are located within this area.

INTRODUCT ION

The Del Valle area is in the western part of Los Angeles
County, about 40 miles north of the center of the city of los
Angeles and 4 miles west of Castale Jumction on the north side
0f the 3Santa Clara River. The area discussed in this report,
roughly triangular in shape, is approximately 12 square miles
in extent and is bounded on the west by Ilongitude 118° 42! Heat,
on the north by Latitude 34° 28' ¥orth, by Hasley Canyon on
the northeast snd by the Santa Clara River Valley on the = uth
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and southeast. The Del Valle oll field itself occuples sections
15, 16, 17, and 18, Te 4 B., R. 17 W« The Ramona field is
immediately north and west of the Del Valls field}j however,

only that part of it whioh is necessary for the explanation

of the geology of the area as a whole is ineluded in this report.
The area 1is maderately rugged, with differences in rellef of
more than 1000 feet. The highest elevation in the area is more
than 2200 feet ahove sea level, with the lowest being less than
875 feet above sea level.

The entire area drains to the south into the Sants Clara
River. Intermittent streams from the San HMartines Grande
Canyon and the San Hartinez Chiquito Canyon drsin into the
northeast~southwest flowing Sante Clara River,

Bhe +vmans aof vegetation found here depend upon the soil
types. The vegetation is commonly more pronounced on the
north side of the hills where it does not receive the direct
rays ¢f the sun. OGrass is found on the siltstones and sandy
siltstones of the lower 2ico and Repetto formations, whereas
mainly chaparral and cactus grow on the sandstones of the
upper ico and Saugus. Some of the chaparral on the north
alopes is so thick that it is almost impossible to penetrate
1t. *

Outorops are excellent in this area in oliffs, canyons,
and guilies. The numerous road cuts found here also greatly

vacilitated the geologlo mapping. Two rather large areas
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of poor outerops are the tw areas of slump (see map), one
in the Revetto and one in the lower 1 ico.

The area s easily accessible by roads in Hasley Canyon,
San Martinez Chiquito Canyon, and 3an Martinez Grande Canyon.
Even more important then these, however, not only for accessi-
bility but for ‘resh roadeuts, are the roads leading to the
oil wells in the productive part of the}area.

The éettlement of Valverde is located in San Martinez
Chiguito Canyons A small refinery operated by Re T. Havenw
gtrite has been constructed on the river terrace between San
Martinez Grande Canyon and San Hartinez Chiquito Canyon imme-
diately north of the Santa Clara River.

This report covers field and laboratory work, the pure
pose of which was to determine the structure and stratigraphy
of the Del Valle field and adjacent area by means of surface
mapping and interpretation of well logs. Ths base map used
for field mapping was an enlargement (1/12000) of the U.S.G«S.
Castaiec Suadrangle {1/24000). Aerial photogravhs supplemented
this in the fieli. The field work was started Ootober 18,
1946 and completed Lay 3, 1947. A total of 30 days was spent
in the fieldi.

The writer wishes :o thank the Standard 0il Company of
California for the use of their well logs from their Sepulveda
lease of the Del Valle fileld, and Drs. Re Hs Jahna and J. ¥

Darham for their guidance and supervision.



B

STRATIGRAZHY

Generalt

The formations in the Del Valle area consist entirely
of sedimentary rocks rainging in age from Mioocene to Recent.
The rocks exposed at the surfsce in the area are ‘liocene sands,
sandstones, siltatones, and shales, with loeal VFleistocene sands
and gravels. No igneous or medamorrhic¢ types are to be found

except a3 oonglomeratic boulders.

Kojelo formation, upper iiogene !

"The Modelo is not exposed at the surface in the Del Valle
area though 1% is penstrated by the wells and is productive.
The oldest sediments pene trated in the Ramona and Del Valle
fielis are the brown shales and sanlas of the liohnlan stage of
the upper iliocenss Over Z000 feet of Kohnian beds have been
vrenmetrated in the area. R« T« Havenstrite's Barnss Ho. 2 well,
which was drilled to 9867 feet, (Structure Section B«B') and
the Superior 0il Company's and the BritisheAmerican 0il Proe
ducing Company's Handy no. 1, (Strueture Section C-C?') drilled
to 10,097 feet, are the deepest stratigzraphic penstrations to
date in the arag:/l.......,...and both penetrate the Mohnian.

"Upprermost }Miocene Delmontlan stage beds overlie the rooeks
of the lohnilan age. éinca paleontologists digagree as to the

exaot position o0f the top of the MKiocene in the area, the exact

Tv Iatter, v- =. and Wrath, Ve Fs, DEl Valle and Ramona U1l
Flelds, Los Angeles and Ventura Counties, California, Field
Trip Guide Book, Jjolnt annual meet ing of AAIG, SEG, SEPY,
Ppe 37383 March, 1947.
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thickness of Delmontian age bels is uncertain. Depending upon
the point used for the top of the Delmontian, between 1500
to 2800 feet of brown shales, sanistones, and conglomerates
are assigned to this stagegﬂ/a

Tarbe_/ stud ted the upper 11thologie member .of the lModelo
formation on the Temescal antiecline, immediataly west of the
area studled, and found that 1t "comprises abouz 1300 faet of
intervedded gray and brown silty shale and sandstone with lenti-
cular rusty brown pebble anl sobble conglomerate. The lower
part of this member varies from well bedded and laminated brown
shale and gray sandstone with g few ocalocarecus~cemented beds
$0 rather massive gray and brown silty shale and sandztone.
The uvper part of this member varies from well bedded gray and
brown silty shale and gray sandstone to masgsive gray snd brown
sandy siltstone and gray sandstone. Very lenticular sandy
conglomerate strata ars present throughout the member, but
they are more numsrous in the uprper ani middle parts., Ienti-
cular 0il saturation is present in the sandstone and conglomare
ate strata of this member on the uth flank of the Temescal
anticline, The lowermost vart of this lithologie member is in
the Mohnian paleontologic time stage, and the upper rart is
in the Delmontian stage, as defined by R. M. XKleinpell.”

‘Both the Mohnimn and Delmontian stage of the Modelo son-

Ze WBLLeT, ve Te and "Tath, We Fes; ODs Clkts, De 38, 1947.
3. Tarbet, L. A., Geology of Del Valle UII Field, 1os Angeles
Jounty, Ca 1fornia, AAPG Bull. 26, pts 1, De 189, 1942,
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tain 01l in commercial quantities that is now being produced,
"The Bering zone 1is the lowest stratigravrhie producing » ne
in the field and is in beds of the Mohnian stage of the upper
Miocene. It consists of fine to coarse sanis of varying litho=
logY. ?hs prd&ueing zone congists of roughly the upper 200
feet of a predominantly sandy section whiech is some 1100 to
1200 feet thieck. The lower portion of this sandy secti&n is
wgte The top of the zone ranges in depth from 7600 to 7900
feet.‘f_/4

There sare 01l producing zones in both the lower and upper
Delmont ian stages. "The top of the Del Valle zone is »me 1200
to 1400 feet ahove the top of the Eering zone in bveds of the
lower Delmontian stage of the upper Hiocene. Ths general
portion of the seotion oocupled by the zone is highly lenti-
cular with shales being revisced by sanls very ravialng/ﬁ
The Videgain, Vasquegz, and Vasquez 13 zones {(ths Vasquez 13
is not shown on the structure sections) are conasidereil to be
of uvpermost Mioocene age (uppermost Delmontian stage). The
producing sands average about 100 feet In thickness, separated
generally by shales.

Tarbqg/ﬁ states that "a study of foraminiferal samples
indicates that a slight angular unconformity end overlap mapped
on the east plunze of the Temescal anticline is eguivalent to

the I'liocens~iocene foraminifersl division used in the Del

I Matter, J. T. and 7rath, Vs Fey ODs Cite, Des 32, 1947«
5, Matter, J., E. and Wrath, %. %., em, 1947.
6 Ta,rbet, Le A., idem, 1942,
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Vallesssee0il field and the :liocene~iiiococene contact at the
type section of the licdelo formation." He further states that
this unconformity is not sufficlent to alter greatly ths Modelo

structure as interpreted from the overlying :liocene sediments.

Repetto formation, lower rliocene!

The amount of rlioecens penetratsd by the wells depends,
of course, on the position on the structurs, but about 5700
fest 5aems to be te maximum. This includes both Repetto and
¥ieos The section as dessribed by some geologlsts for the
same locality eontains arproximately 800 feet of Saugus in
formations venetrated by the same wells. The writer ecould find
no basis for this if the divigion between the :'1co ani Ssugus
is limited to the merine~nonemarine basis.

The Repetto formastion crops out at the surface in the
producing area west of the 3an Martinez Grande Canyon. it
has been carried to the surface here by the Del Valle thrust
fault (see geologic map and Structure Section C-C'). The top
of the Reretto 1g placed by the writer at the base ¢0f a cone
glomerate bed that represents a stratigrarhic bresak between the
Repetto and lower -ico. 800 to 900 fest of Repetoo is emxposed
here, where 1t consists of siltstones, brown, and gray-brown.
Sands grade upward into the massive gray siltdones and sands
of the lower “"loc. The Repstto is ah raciterized by slumpinge

even on relatively moderate slopes. In faect, the slumping 18
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to such an extent that the mapping in these areas is of no
structural value. DBetween 2200 and 2400 feet of Repetto seem
t0 be represented on the well logs in the Del Valle area., This
osorrssponds rather closely to the 2150 feet reported by Tarbeﬁ/?
in the same area. It should be note? here that Xew 4id not
recognize the Repetto in this area and assigned the whole
Pliosene to the ico formation (see Correlation Table).

There is one producing o ne in the Revetio, the Sepulveds
zone, which 13 considered to be in the lowermost iliocens. It

is the highest 2one stratigrsphieslly in the Del Valle area.

:ico formation, upper rliocene!

The lower “1eo 1is exposed gouth of the Repetto on the Del

Valle thrust shee$, south and weat of San Hartinez Grande Cane
yon and on the Remoms anticline., It consists of a basal ¢one
glomerate overlain by gray-brown siltstons with loeal intere
beds of buff to gray sanistone. Between the Del Valle and Rae
mona faults the 7160 exposed is chiefiy a mandstone unit with
some of the lower riso's siltstone outcropping also., This
sandstone unit is approximately 2000 to 2300 feet thick and is
upper fico« The top of the :-ico as meen along Structure Seo~
tion A-A' ig 2 thin, very fossiliferous siltstone, grading
into a sanistone, Benecath this are white to buff, creme sande
stones, wellebedded, sorted and cemen ¢4, madium to coarse

grained. Some 400 fset below the tor of the formetion is an

¥+ Tarbet, Le AKe, 0D+ Olt., D» 190, I1942¢
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Ostrea bed that appears to be gquite consistent throughout

the Del Valle area south of the Ramona fault. There 13 a
guesation in the writer's mird as to how much of the top of the
Filoo is migsing owing to the Aisconformity between the Saugus
and the Tioo.

Farther sast, in the vicinity of Flsmere and riso Canyons,
qu/s deseribes an overlap type of disconformity between the
Fioo and Ssugus formations. Although the exposures are not
good, this overlap does seem to be present in the Del Valle
area south of the Ramona fault (see Structure Seotion A-A').
However, it was not possible to detect an overlap north of the
faglta

Below the Ostrea bed are more sandstones, coarse grained,
white to buff, massive, poorly sorted and fossiliferous with
some orosse-bedding. These grade into the lower rileo, which is
estimated by the wfiter to be about 1000 feet thick. The lower
?ie0 e posel botween the twb Gényons is 1dentical with the
lower Iloo exposed by the Del Valle thruat, except thatkthm
basal aonglomeﬁate is not seen at the surface,

The sanistone unit (upﬁer Fioo) contains numerous megaw~
fossiia horizonsg of Fliooene age. A few species found here

are! Dendraster diegoensis ¥Few, Anadara camuloensis, Ostrea

lurida Carpenter, Ostrea vespertina Conrad (?), ‘ecten bellus

Conrad, Patincpesten caurinus (Gould), Chlamys (?) hastatus

Be Rew, We Se We, GE0Il0Ogy afd 011 rosources of a PATrt OF 108
Angeleg and Ventura Counties, Californias, U.S.C.2. Survey
Bulle 753, pp. 8689, 1924,
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{Sowerby), Venericardia californica Dall, Fusinus kobelti

Dall, folynices reclusianus (Petit), Turritella cooperi Carpen-

ter, and Neptunea humerosa Gabbv(?):/g

Saugus formation, upper “liocens and Tleistocene?

Some 2000 feet of the lower bedms of the Saugus formation
is exposed on the Hasley anticline. Here the Ssusus oonsists
of buff to almost white, reddish ani brown sandstones and cone
glomerates. These sandstones and conglomerstes are interlaysryw
ed with the sandstones predominating. These sandstones ars,
for the most part, medium to coarse~grained, with few fine~
grained sandstones found. The Ssugus in this area was depo=
sited under terrestrial conditions and contains no marine
fasgils, Many of the sandstones are arkosic and eroasg~bedded.
Strata of the Saugus formation are gquite sasily resognizabdble
in the field on the basis of their color, detrital character,
lack of marine fossils, and what may be called a”terrasﬁrial
lookse There the Saugus beds sre overlsin by terrace gravels
of a later age, 1t 1s almost impomsible to separste the two
formations unless an angular discordance can be observed.

This oan be seen very well on the west side of the Del Valle
anticline in San Martinez Grande Canyon where just such a

situation exist.

Terrace depoalts, Pleistocene:

Bench gravels, probably of late Flelistocene age, are well

¥s Lersonal commanication Irom Hs Be Allen.
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developed espsclally in the Havenstrite area of the Dél Valle
anticlie. They cverlie‘the Saugus and Fleo formations with
a nonconformity, are generaliy flat or dir gently toward the
3anta Clara River, and represent alluvial deposits that have
been upliftel and dissected. These benches ccnaiét of une

sorted boulders, gravels, and finer clastic sediments. Some

boulders two feet andi more in diameter have been observed.

Alluvial deposits, Recent:

The fioors of all the canyons and vallsys are covered
with fluviatile deposits that range in thickness from a few
feet to more then £ifty feet.

GEOLOGIC S3TRUCTURE

Generals

"Phe D€l Valle area is in a faulted and folded east-west
synclinal basin at the eastern eni of the Ventura basin of
&epositioqg/lg......;,and is situated in the Transverse Ranges
in which the structural trends are preiominantly alligned in
an east-west direction. In the Del Valle area the faults
trend generally in an east«west direction whereas thse folded
structures plunge slightly south of eaat,

Two major thrust faults, the Del Valls/>! and the Ramonas:?

10. Tarbet, L. Ae, idem, 104Ca. :
11+ R W, Sherman named this thrust the Videgain thrust and

San Martinegz fault., Sherman, R. #., Del Valle oil fielad,

California State Division of Mines, Bull. 118, p. 410, 1943,
12, Sometires called the San Martinez Chiquito Canyon fauit.

or Holser Canyon fault.
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divide the distriot into three distinetly separate structural
blocks that will be considered individually. These blocks
aret {1) the Del Valle thrust block, or the area south and
west of the Del Valle faultj (2) the Ramona thrust bloek, or
the area suth 0f the Zamonma fault and north of the Del Valle
fault and the Santa Clara Rivery and (3) the Hasley fault
blook, or the aresa north of the Ramona fault and south of
Hasley Canyon.
At least two periods of dlastrophiasm have taken place.

The first, at the close of the Miocene, was not regional in
seor2, In this part of the Ventura Basin, it amounted to little
more than a short break in the Miocene sedimentation, perhaps
accompenied by a brief uplift of the northern part of the dise
trict and followed by subsidence. No deformetion is apparent.
Elaéwhare uplift and distortion must have been more profound
beocause there were conglomerates deposited in the lower Flioe
cene horizonse Also, angular discordances have been noted
{ses section on the atratigraphy of the Modelo formation).

The second period of movement was of major importance with
shortening by folding and thrusting taking plaece. Thia oro-
geny 12 probably relsted to the Pasadenilan Disturbance that
began in late ¥1iocens or early rleistocens, culminated in

the middle or late rlelstocene, and probsbly is still active,
The recency of movement is avidenced by the presence of Juae
ternary bench gravels found at varying elevations above the

present local base levels.
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(1) Del Valle thrust blosck!?

From the western sige of the map the Del Valle fault pa-
rallels the San Martinez Crande Canyon first with an sagtewest
strike and then swings abruptly south, orossing the Canyon near
the road north of the Santa Clara River, The fault is an overe
thrust from the south with a8 large displacement bringing the
1awér Zico and Repetto to the surface here, overriding the
urper :ico. The fault plane is prlainly viaiblé just east of
the Standard 01l Company's well Sepulveda No. 9s The fault
zone here is marrow, 18 inches to 2 feet wide, and is P£illed
with a blaock olay-like gouge. It has a‘south dip of BC° that
ean be measured and this i{s confirmed in the well logs. GCas
seeps and oil stained sands are present at the surfece trace
with the gas ectually bubbling through the narrow zone of gouges
The feult is not as clear out as this over the entire area and
generally consists of a wide zone of fracture. The fault takes
on a strike-slip component in the northesouth trending part
of the San Martinez Grande Canyon. In other words the fault
shanges in the curve (see geologic map) rather abruptly from
a south dip, where the fault trends westward, to & southweste
erly and then nearly vertiéal dip where 1t strikes southeastward.

The surface trace of the fault is plainly visible at
only two points (in the srea mapped) « at the location mention~-
ed sbove and just north of the Santa Clara River whers 1t
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orosges the 3an Martinez Grande Canyon road. The fault has an
approximate 4500~foot displacement according to Tarbeﬁ/ls and
Hatter and %ra§§/14- This stratigravhioc displacement can be
seen on Structure Section C-C'. ‘

Shermgg/ls believes that instead of one large overthrust
with a local strikre~slip component that there are two faultsj
an overthrust, which he calls the Videgain thrust, and a strike-
slip fault that he mamed the San Hartinez fault., FKe estimatea
thazt the beds on the west side of the strike glip fault have
been pushed north as mach as 3000 fee;lflﬁ and 1t is his aone
tention that these faults are separate, although contempora~
neouse. He further belleves that hls San Nartinez fault extends
to enough depth to acvcount for the "erratic and poor producticn
characteristios of offset wells in the Videgain srea® (produce
tive area on the Del Valle anticline west of the San Martinesz
Grande Canyon). Sheldog/lv and Tarbet have pointed out, hows
ever, that the stratigraphie changes from sand to shale my
partly aceount for this difference in production.

The effect of the Del Valle fawlt on accumulation of oil
in the Del Valle anticline will be discussed later on. In the
gouth central part of tha bloek a northesouth fault, probably
with normasl diasplacement, offsets ths bLasal rloo conglomerate.

The displacement is about 600 feet, with the western side of

T2 Tarbet, Le Ae OPs Cite, Ps 191, 1042,
1‘0 %atter, JI Et and mth’ Ve Fn’ O« m" Pi 37, 194?0
15+ Sherman, Re We, 1dem, 1943,
15+ Sherman, Re Y., 1dem, 1943,
17, Sheldon, Ds He, Development of the Del Valle oil field,
AIME, Ios Angeles liesting, retroleum Division, October, 1941,
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the fault upthrown. AR antieline, plunging to the southeast

is the controlling surface structure of the, thrust block. This
fold is approximately 7300 feet long and plunges into the Del
Valle fault (see geologic map)e This structure controls the
dips and strikes of all the strata on this pert of the fault
blook. It i3 the oplnion of Dr. J. D Eumaldg/ls, who has done
extensive work In this area, that the folding here was separate
from and prior to the thrusting. If this is true, certainly

the thrusting steerencd the dins on the north flank of the
anticline, at least 2t depths This anticline is not the sure
face expression of ‘he unierlying Del Valle anticline as can

be seen in Structure Jection C-C's, The two folds are definitely
gseparate, and unrelateds There is no known oil production in
the upthrown side of the Del Valle fault - all wells south of
the surface traeé go through the Repetto and into the Flioccene
for production from the underlying Del Valle antieline. The
amount of Repetto renetrated before resching the Del Vaile antie
cline, of course, depends upon the position of the well south
of the fault. Some wells also go through the ¥losene bsfore

again entering the ¥liocene.

(2) Ramona thrust block!
The Ramona fault itgelf is a steeply dippring overthrust

from the south, similar to the Del Valle thrust. 7The surface
trace strikes approximately east-west through San Martines
Chiquito Canyon, then southwest through Holser Canyon to the

I8, Fersonal comminications
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weste To the east of San Martinex Chiguito Canyon it follows
the east-west trending unnamed valley, and thence swings southe
east under the Santa Clara River, Ths fault vlane dips 50 %o
60 degrees southe. The fault has a dip of 5O degrees where it
intersects the Shell 011 Company's well Ho., "Dgugherty" 1,
which 18 Just south of the fault in the saatewest trending
part of San iartinez Chiquito Canyon. The exaet disrlacement
is not known. Tarbet/1? states that "there may be as much as
4500 feet of duplicated beds, but there is probably less than
2000 feet"s HMatter and &ratﬁ/ao estimete the displacemsnt at
3000 feet. Shermag/gl found & duplication in the dectrie log
of Havenatrite's well Ho. "Lincoln" 10 (see Structure Section
B-B') between 670C anl 680C Peet that would indicate a thrust
of sbout 65C0 feet.

Structure Section C-0' indioztes a displacemsnt of at
least the magnetule of Tarbet's 4000 feet and probably more.

The thrust rlaces the lower Ileo formation over ths lower
Saugus formation., The fault rlane ean be seen in Holser Canyon
and sprinés and other topograrhie indications of faulting are
vresent in the unnamed valley east of the San HMartinez Chiguite
Canyon. The syrings are mvped and define the fault in this
part of the area (see geologiec mapl. The fault is generally
traced, however, by the contact bebween the lower Fleo and the

lower Sgugus. The trace of the fault is in a2 syneli e with

15, Tarbet, Ls Ae, ldem, 1940e
QOQ %atﬁer, JQ E‘ B;'E ~'51‘ath. ‘\fffi FO’ 1&3&1, 1947‘
2le Sherman, Re. Wo, idem, 1943.
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the iioco beds dipping into the fault from the south side and
the Ssugus. beds dipping into 1t from the north side. Kew/22
‘believes that the Ramona fault is an extension of the San
Gabriel fault.

There is evidence that the unnamed valley to the east
of the San Martinez Chiguito Canyon is a graben with the
Ramona fault on the south side and at least one normal fault
on the north side. This normal fault is easily traced and
has & displacement of at least 350 to 400 feet, This fault pro-
bably joins the Ramona fault as indicated on the map.

South of the graben valley (herstofore ealled the unnamed
valley) the Ramora fault exhibits imbricate structure for some
5000 feet. The small block just south of the valley, contain-
ing the anticline, was dragged up during the thrusting (see
Structure Section A~A'). The greater displacement is on the
sagment of the fault immediately south 0f the anticline, where
the upper lco is brbught against the Saugus west of the eastern»
most north~south fault. Lower Saugus inatead of upper rico is
faul ted up against the Saugus (lower?) east of the sasternmost
northe-south fault due to the downdropping of the block along
this faults This will be further explained later in this seo-
tion.

Another east~west fault, probably with normal displacement,
i3 located in North Syneline. It strikes eant-west msoross the

22+ Rew, Ws Se Wes Ops 01%., g8€0l0gic map, 1324.
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north eni of the Del Valle anticline, disappears to the west,
probably under the Del Valle thrust, and dies out rapidly to
the east in the syncline. In all, it is traceable for adbtut
10,000 feet. The fault, as nearly as can be determined, is
downthrown in the south side approximately 50 to 100 feet, and
probably dies out revidly at depths. There is no evidence to
the writer's kno.ledge of any indication of thia fault on the
electric logs,

Sherman/““ states that "it is guestionable whether or not
this synelinal fault extends to gufficient depth to be an ime

23

portant feature in the control of the area of accumulation”...
«essin the Del Valle antialine., Probably it does not. The
8lmost straight east-west trend of the fault as it ocuts the
dipring beds in the syneline indicates that it is probably.a;.,,
steep normsl fault.

A series of at least 5 and possibly more faults complie
cate the structure in the northeast section of the Ramona fault
blocks These are best discussed later in relation to the folds
that they ocut.

The two most important structures in the Ramona fault
blosk from an economic standpoint gsre the Del Valls and Ramona
antioline a,

The axis of the Del Valle antielins trends nearly east-
west in the productive ares and then swingas southeast and finally

2% Sherman, Re We 1d6M, 1940
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plunges out about 18,000 faqﬁ/24 (across the Santa Clara River)
from the discovery well « R, E. Havenstrite's "Lincoln" well
Nos le The western section of the anticline is obsoured Ey
the Del Valle thrust block which overrides it, and therefore
1t3 westermn limits are not acourately kmown., 7100 feet of the
antielinal axis is visible from where it disappears under the
Del Valle fault to where it is out by highway 126« It extends
for at least another 6000 to 8000 feet iest unier the thrust
block. The £0ld is asymmetric in San Martinez Grande Cm yon
where the axis in inclined northward. It is more symme trical
to the east and west. Dips vary from 6 to 20 degreen,

Structure Sections B«B!', C~Cf, and D=D' give about as
scourate a pleture of the surface andl subsurface struoture of
the anticline as is possible with the limited number of elece
triec logs that were available to the writer.

As seen in the sections the anticlins is gquite narrow.
Note also that the western produetive ssction, represented by
C-CY, 18 some 300 feet higher structurally than the eastern
gseotion (B«B').

Tarbe}/zs reported in 1941 that the "surface geology
indicates that the productive limits of the Del Valle field
are controlled on the north by the Holser (Ramona) fault, on
the east by the easterly plunge of the folded sediments, and
on the south by the smuth flank of the Del Valls antiocliness«.

seesThers are several features capable of causing the trap on

E4, Tarbet, Le As, ODs ©1t., De 101, 1942,
25, Tafb@t’ L. A, ol , IQQBQ
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on the west gide of the Del Valle fileld. The produsing » nes
may lens out toward the west t0 form a stratigraphic trap,
north-séuth-tren&ing cross faultymay offset the producing zones
sufficiently- to form g fault trap, or there may be a reversal
of plunge on the Del Valle anticline, with the western end of
the antieline plunging westward under the Dsl Valle fault to -
form a structural trapssccccecesass™

After this was written many more wells were drilled and
mueh more learned about the field. Matter and sf*o’ratg/% report
(1947) that there is "....both structural and stratigraphie
closure contributing to the total amount of effective elosure.
The western half of the fileld zp pears to have definite structur-
al slosure while the closure on the eastern half of the field . |
seemg t0 be & combination of up~dip stratigraphic changes and
pm‘aable faultingeessseseess™ A3 meniioned before, Sherma_x;/‘?'?
favored the fault hypothesis, having a vertical astrike-slip
fault cutting the anticline, while Shel&og/zs favors the stra-
tigrarhic change idea.

The Del Vall thrust fault does not affeot the acounulas
tion of o4l in the Del Valle anticline, nor does the Ramona
fault appear to have much affest, at least in the tor produeing
horizons. The Ramona fault cute the upper zones on the north

gside of the anticline outside the area of closure. It iz proe-

20, ?gtger, Jo E., &nd Orath, Ws Fs, OpPs Gike, Te 29,
47

27, Sherman, R. ¥., op. cit., p. 410, 1943,

28, Sheldon, D. H., om, 1941.
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bable that in the deeper zones, the Zering and Del Valle zones
in the eastern area of production in the iohnilan and Delwontian
respectively, and the Bering in the western area of production,
that the sccummlation ig affected by the fault. The writer aid
not have access to the elsotrie logs of these two deep wells.
It 12 entirely possible that not enough deep wells have been
drilled to date to definitély know if the fault affects acoumu-
lation at this depths As shown in Structure Sections B-B! and
CeC!' these zones should definitely be affscted by the faultae
However, 1f the disrlacement of 500 feet on No. "Lincoln" 10

is correot (ae desoribed by Sherman), it ias entirely vossible
that the fault is rapidly dying out at depth, and hence that
there may not be enough displacement at depth to seriously afe
fect the deep zones.

Stookmgg/ag described a situation at the Newhall-Potrers
field wiere it was thought that the FNewhalle~’otrero fault, which
cuts across the axis of that structurs (much {n the same way
that the Ramona fault ocuts the Del Valle anticline), wuld limit
production in the Miocene. It was later found that this fault
414 not extend down into the productive measures of the Kiocene.
A similar situstion may exist at Del Valle. The Ramona fault
may not extend down into the iiocene deeply encugh or it may
die out quickly enough not to exert any affeot on the despest zonew

Another possibility is that the fault may plunge deeply

enough in places to preserve thick measures of the iKiocens.

Y. JE0OKmall, Le Ces r6LTOleUm LEOlOgy OF The Del valle rieid,
Ios Angeles County, California, 0il and Gas Jour., vol,.
41, no. 51, ppe. 95-97, April 29, 1943,



“Z B

Horth Synoline separates the Del Valle antieline and the
Ramona anticline, It has an easte-west trend and as mentioned
above, is faulted at the surface except in its sagstern seotion
where the aymelinal fault dies out. Its western end is obscured
by the Del Valle thrugt, and it probably extends unier the
thrust for some distance. It i3 easily traced to the ecast where
it 1s out by the Santa Clara River and in all 16,000 feet of
this asymmetrioal syncline is mapable. A8 seen on the map and
the Structure Sections B»B' gnd C«~C?! the dips are more steep
¢n the north flank of the synel ine.

%est and south of the San iartinez Chiguito Canyon the
Ramons antleline is ths most prominent structural and topograe
vhic feature in the Ramona fault block. The beds, especially
the more prominent sandstonss of the 1co, may be seen dipping
quite steeply away from the axis into Horth Synoline. The
anticline clogely parallels the Ramonsz fault and has all the
aspeonts of 8 large drag fold. Hwwever, as mentiloned before,
it is probable that the north flank has mesrely been siteepened
by dreg.

The antioline is generally asymmetric, with steeper dips
in the north and a roughly east.west and then southwest trend,
which may be traced for 186,000 feet in the area mapped by the
writer. It plunges along its axis to form the Ramoma field
“and dlea out to the cast across the San Hartinez Chiguito Can-

yon in a very complicated structural situation that will be
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discussed later,

Although 1t 4s not within the scope of this paper some
of the subsurface structure of the Ramona field as taken from
Matter and ﬁratgfso will be quoted here to round out the general
piocture in the Del Valle area., "iroduction in the Ramonaza Field
is confined to the east plunge 0f the Ramona anticline. In the
vioinity of the field the anticline 1s a very tight fold. Dips
on the south £flank average 47° and are as high as 80° on the
north flank in outerop. Closmure is provided to the east by the
plunge of the anticline and a continuation of the strike inte
the Holser Canyon fault {Ramona fault), The producing zones are
sclosed to the west up the nose of the anticline by s very rapid
change from sand to tizht siltstones and shales. The Holser
Canyon thrust faﬁlt (Ramona fault) forms the elosure to the
norths In the vieinity of the f£ield the fault rasnges in dip
from B3° to 70°."

In the northeast gquarter of the Ramona fault block a geries
of faults ocm@liuates the structure, and these have been re~
served for disoussion until this point in order not to confuse
the general pleture. Here is a series of northwest trending
anticlines and synelines out by at least 4 north-gsouth normal
faults and at least one major eastewest normsl (%) fault.

The beds north of the east-west trending fault were dropped

down to some extsnt but the main movement was g rotary one with

B0, Hatter, J« Te and Urath, We Fay Ope C1t., De 31, 19%7.



the beds on the north side of the fault being tilted to the east.,
Daring the rotary movemsnt a small slice was dropped down between
the two bloocks. This was further complicated by the northesouth
trending faults., The blook {north of the east-west fault) with
the highest elevation, i.e. 1675', remained almost stationary
after the tilting movement. The blook to the east of it wes,
however, dropped down a minimum of 400 feet (stratigraphic dise
pléaeﬁent). A1l the bels on the west si&é of the fault are strae-
tigraphically lower than those on the east side. The atratiw}\'
graphis displacement can be measured where the Saugus-Pico ¢one
‘ﬁact divps into the fsulte. FHere the Ostres bed, which is about |
400 feet below the tov of the “iso, is Iin contact with the upper
Saﬁgus formstiona

The two blocks to the west of the stationﬁry block alse
mérafdrapped downes The bloeck immedistely ad jacent was.drappéi
&awn approximately 200 feet (stratigraphic disvlacement) and
the westernmost block at least 100 feet (stratigravhic displace<
mént). Thig was sufficlent to preserve a vwedge of Saugus agaiﬁaﬁ
the fault in this blocks The westernmost northesouth fault
somrleted the adjustment of the forces by dropping the blaak'v:‘
down on the east side of the fault. The total displacement on
this fault is difficult to determine but it 4is in the neighbore
hood of 300 to 400 fect and probadly more. Iower upper Fieo
beds sre exvosed in a rosdcut in the block on the zast sije of

the San Yartinez Chiquito Canyon whsreas upper lower ©ieo beds
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are found on the west gide.

Due to the downefaulting on its four sides the block that
is highest topogravhically is & horst, and the downfaulting on
its weant side by the series of three faulte could be desoribed
a8 step faulting.

A1l these faults aprear to be normal. The east-west fault
tilting the beds north of the fault east occured first éna Pro~
bably represents an adjustment of thie part of the Ramona fault
block during the overthrust movement. Thus the rotary movement
along this fault was probably given by the overthrusting. The
n$m1 north-south faults then represent a relaxation of tene
sional forces caused by the thméting and rotary movement., At
the outcet these north-south faults would appear to be simple
tear faults that ocoured during the overthrust movement., How=
ever, that they ocowed after the tilting (and t'ms after the
east-west fault) 18 proved by the fact that the beds in all the
geparate emall fault blocks are tilted to the east. This would
not appear to be vossible had the northesouth faults ocoured
first. Also, with the vossaible exception of the easternmost
northesouth fault, thers 1s no evidence of horizontal move~
ment along the faults, This would all point to normsl faunlting
following the thrusting and rotation.

The best interpretation that could be made in the field
is that given above. The east-west fault appears to dle out
very rapidly to the east in the syncline and the north-south
faulﬁs seem to stoy at thelr contact with the east-weast fanlt;
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Structure Section A-A' gilves as acourate a picture as possible
of the structure through the small horst blogk., Here , as is
ghown, the northwestesouthes st trending anticline was out by
the eastewest fault {south side up) and a amall slice dropped
down 8 minimum of 100 feet. The greatest movement, the rotary
motion, was impossible to show in the structure aeatiop-“

The no rthwest~southeast trending anticl ine, broken by the
three faults, is ﬁppréximutely 8500 feet long and oi:-iginétes
on the flank of the Remona antiocline on the west and begins to
vlunge out nesy the Santa Clara River on the east. It is
asymmetrical with the steeper dips on the south side west of
the easternmost northesouth fault and on the north east of this
‘northe-south favit. As shown by the Structure Seoction A-pY, 1t
iz a question as Yo whether this anticline should be represented
a8 two sgparate £olds with a break where it is broken by the
faunlts, Howsver, as it 13 genetically all ome f0ld it haas bemn
represented this way on the mp." |

The syneline paralleling 1t to the north, however, fma Been
broken into two distinet seotions by the tilting along the emsts
west fault and the down Ardpping of the eastern block by the
easternmost north-south fault, Some north-south horizontal ‘z:ga‘mv
ment may be present here also but is difficult to confirm. The
westernmost segment 1s sbout 2500 feet long and is slightly
asymetrical with steeper dips on the north éi&e. It ori,ginat-‘u
on the nose of the Ramona sntiocline anmd s cut off by the emste
ernmost north-south fault at its east end, The axis of the
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larger segment is some 600 feet mouth of the sxis of the western
segments It is 5500 feet long to the point where it is cut

by the 3anta Clara River and is asymmetrical with the steeper
dips on 1ts southoide.

(3) The Hasley fault blook:
The Hasley fault blook is separated from the Ramona block

by the Ramona fauit aml is characterized by simplicity of strue~
ture as compared to the other twoe blocks. The controlling fea~
ture 12 the Hasley anticline which (in this area) is prinoi-
pally a 1nng northweat trending anticlinal nose plunging out
to the southeast in the vioinity of the Ramona fault. Only a
part of the anticline {some 14,500 foet of 1t) 1s in the area
mapped by the writer. Here the nose appears to be quite symmee
trical. The structure hecome s more antioclinel as 1t dlsappears
off the north edge of the map and juat before it plunges out to
the southeast.

A smaller anticline is seen plunging out to the east on
the northwest corner of the map with a synclime just north of 1%,

The strata dip gently down the nose of the Ramona antiocline
with only a slight cheange in strike marking the axis of the nose.

The Saugiseileo ocontzct mey be seen here anl iz much more
gradational than south in the Ramona fault block. Thiek,
massive, and erossebedded sandstones of the upper Pico grsde ine
to the lower Saugus almost imperceptidbly and ths top of the rieo
here greatly reaembles the lower Saugus. The lowsr Saugus and
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and :1co beds gently dip down the nose of the anticline but be

come more steeply dipping as thsy disappear into the Ramona fault.

The general trsndl of the beds south of the anticline is
northeast., This changes to almost due north along the antiolinal
nose and then to a northwest direction on the north flank of the

nope .

Txplanation of structure sectionat

Structure Seotions A~A' and E-E' need no clarification.
However, B~B' and C«C' have wells projected into the plane of
the sections that masy give the reader an eroneous impression.
In the areas from whiech these wel® are pro jected the Ramona
fault evidently plunges deeply enough %o preserve a thick see
otion of liocene that is faulted out in the wells in the plane
of the sections, or the fault may be dying out. In other words
the position of the fault in respect to the two deep wells, R.
E+ Havenstrite's Barnes Ho. 2 well and the Superior Cil Company
and the Britishe«American 011l iroducing Company's Handy FNo. 1,
is not known, therefor the fault was drawn short of the wells.
This is not intended to give the impression that the fault iles
cut here. ,Itkmay do so, but this is purely conjecture and ia
not the impression that is meant to be given by the structure
sections.

The dips at depth were taken from the well logs where
rosgsible., The locations of the productive zones were all taken

from the logs.
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Control for the Structure 3eotion D-D' was obtained from
the wells through whieh it was drawn, plus a subsurface eontgur
map by Matter and ﬁraﬁE/SI drawn at the top ef the Miocene (or
top of the Vasquez Zone).

The depth that the Ramona fault interse¢ts the Havenstrite
Fos "Lincoln" 10 {Structure Section B«B'} was obtained from a

similar sestion drawn by Shsrmaq;/gg

GEQMOR: HOLOG Y

This part of the Ventura Basin is prodably in late youth,
There has not been a aampléte ad justment of ths landforms to
the underiying structure. In fact so little srosion has taken
place that only in several folds do we have examples of invers
gion of relief, 1.2, synclines with greater topographic ex=
pression than the anticlines. North Syncline in its eastern
section is one example anl is a major topographie expression
in this part of the area rising to almost 1500 feet sbove sea
levels Another example of inversion in relief is found in the
parallel flexures in thevicinity of the esst-weast fault south
of the Ramona fault. Here the anticline 1n 1ts ea:tern section
héé been almost entirely diseoted and is low topographically
in comparison to the syncline which has beoome the prominent
feature. Disection of the prominent anticlines in the area las

not been oarried to a very great extents The semiearid olimate,

Bl Hatter, vs Ee 8nd rath, We Fes ODs Olfe Do 50, 1947,
33‘ Smrman. Ra %".’ idem' 1943!
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of course, is the controlling faoctor on the rate of erosion.

| The base level for the drainage is the Santa Clara River
and all the intermittent streaﬁs which are consequent to the
present folding drain southward into it. The Santa Clara
River itself appears to be antecedent to the present system
of folds,

The terraces along the Santa Clara River reflect the
minor uplifts that followed the 1lding. Here, the terraces,
formed by the river s fter the folding, have been upiifted and
disected and are now some 200 to 300 Pfeet above the pregent

gbreain level.

GEOLOGIC HISTORY

The history of this section of the Ventura Basin of
derosition is found, for tpe mogt part, in the marine beds of
the iilocens and :liocene and in the terrestrial sediments of
the Saugus formation that were deposited in the basin. The
oldest sediments exposed or found in the well cores are the
¥ohnian and Delmontian stages of the upper HMiocene or Lower Feoe
ganga/za \Tbe brown organic shales of these two stages reflect
the widespread, relatively quiet seas that covered the area at
this time. 3Some orogenic movements in the uplanl areas are re-
fleoted by some sanis anl conglomerates. These widespread

seas with their large content or organic matter were ideal for

B8. Read, Ne Ds, CAllfornls's record in the geologlc history
of the worls, Calif. State Div. of iines Bull. 118, pp.
116-118, 1943,
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deposition of beds that were later important for oil genesis.

The slight angular unconformity and overlap at the kiooenee
¥1liocene contact reflects s rather large scale uplift that in‘
this looal part of the Ventura Basin amounted t0 little more
than a short break in the Miocene sedimentation perhaps accome
panied by a brief uplift of the northern part of the district
followed by subsidence. This orogeny marked the end of the
Hioocene and corresponds to the transition from Iower to Upper
ﬁeogong;/34 Ho real deformation is apparent, and the unconformity
is not sufficient to alter greatly the Modelo structure as inter-
preted from the overlying ?liocene sediments. Tlsewhere uplift
and distortion was profound because of the conglomerate deposited
in the lower rliocene horizons, In the large embayments, such
as the Ventura basin, the seas persistedj but the inorease in |
arsg, the elevations of the uplands, and the decrease in size of
the areas of deposition lad to an incresse in the clastio sone
tent of the sediments and to a ocessation of deposition of the
shale that characterized the upper Hiocens.

The brown and gray-brown siltstones of the Repetto re~
fleet the conditions of the sesward marging of the Ventura
bagin,. Ebré were recieved large accumulations af highly or=
ganie 3llts during earliest Upper Neogene times. .

The basal conglomerate that marks a break in the siltstone
sed imentation of the Repetto and lower :'ico probably reflects
8 local uplift in the surrounding uplands that 414 not affect

BT, Heed, R. D, ldem, 1943



the beds being deposited, and no angular discordamce ias noted.

During the later stages of the Neogene although the
Vantura basin was subsiding the upland or mountain sreas were
rising at a rate sufficient to produce marine ssediments that
were more clastie, and finslly the basin filled to.the extent
that terreatrial sediments were deposited. Thus the transition
s from the organic siltstones of the Repetto $o the siltatone
and sand stage of the lower Yico to the upper Pieo where thick
beds of sandstone and some oonglomerates were deposited under
marine oconditions. These grade 1hto the terrestrial Seaimenta
of the Saugus. |

Following this subeidence of the basin and the more or
less aceelerating rise of the uplands came a period of strong
folding and overthrust faulting, the Fasadenian disturdbance,
which affected not only the mountainous areas but alsc the
margins of the basine of derosition. It began in the lzte
Fliocene or early 2leistocene and reached 1its peak in middle
Eleistooene and 1s still active.

Cnoe the terrestrial sediments were being deposited and
the Ventura Basin began to have s aystem of exterior drainage,
the major rivers, such 28 the 3anta Clara River became esta=-
blished. This was follmwed by folding which was probably late
¥liocene or early leistocene. Thus the main drainage is ante-
cedent to the folding and the minor drainage subsequent to
the fold ing.
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The overthrust faulting was post folding. The time that
elapsed between the faulting and the folding is unknown, or at
least 1t was not evident in the area studled by the weiter.
However, if the ocompressive farces that caused the fol@ing
also eaused the faulting the time that slapsed between ﬁhs two
wes probebly not great, If the faunlting was due to a completely
different set of compresaive forces that formed after the
folding (but acted in the same direcetion) the possibility exists
that eonsiderable time could have passed heforé the fauliing
ocoured.,
| Minor uplifts followed’ the folding. This is shown by the
benches or terrsces along the Sante Clara River that were formed
by the river after the folding and have been uplifted and ai-
seoteod. These benches are row 200 to 300 feet above the pre-
sent level 0f the river.

The normal faulting in the area probably followed the
overthrusting and was due to the tension formed by the relaxae

tion of the compressional forces that caused the overthrusting.
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