
























































REGIONAL GEOLOGY

(1959), with subsequent changes based on Schmidt
(1970,1975), Brabb and others (1971), Steineck and Gib-
son (1971), Gibson and Steineck (1972), Poore (1976,
1980), and Nilsen and Clarke (1975, table 1). Thus, early
Eocene is equivalent to the provincial “Capay” and Pe-
nutian Stages; middle Eocene is equivalent to the
“Domengine,” “Transition,” “Tejon”, Ulatisian, and
Narizian Stages; late Eocene is equivalent to the
Refugian Stage; and early Oligocene is equivalent to
part of the unnamed megainvertebrate stage and part of
the Zemorrian Stage (fig. 6). Studies based on planktic
foraminifers, nannoplankton, and coccoliths have
resulted in revision of older correlations.

Other Eocene rocks include the marine Famosa sand
of Hackel (1966), similar to the Tejon in age, thickness,
and lithology. It is present in subsurface beneath the
eastern margin of the Great Valley to the north (Beck,
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1952; American Association of Petroleum Geologists,
1957; Hackel, 1966). The Famosa is about 200-600 feet
(61-183 m) thick and may represent the northward sub-
surface extension of the upper part of the Tejon Forma-
tion. It interfingers westward in the subsurface with the
Kreyenhagen Formation, which consists of 250-650 feet
(76-198 m) of Ulatisian and Narizian dark organic shale
with thin interbedded sandstone beds (Clarke, 1973). To
the northwest, the nearest outcropping strata that are
in part coeval with the Tejon Formation comprise the
upper part of the Lodo(?) Formation, the Avenal Sand-
stone, and the Kreyenhagen Formation in the Temblor
Range (Dibblee, 1973b, 1974, fig. 6; Clarke, 1973; Nilsen
and Clarke, 1975; Maher and others, 1975). The Point of
Rocks Sandstone Member of the Kreyenhagen Forma-
tion is a marine sandstone interpreted to be of deep-
marine origin that fingers out eastward and northward
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FicUre 6.—Lower and middle Tertiary formations exposed in western Tehachapi and San Emigdio Mountains, from
Nilsen and others (1973, fig. 2). Foraminiferal stages from Kleinpell (1938) and Mallory (1959); megainvertebrate
stages from Weaver and others (1944) and Addicott (1972).
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in subsurface into shale of the Kreyenhagen Formation
(Clarke, 1973, fig. 1). In the southwestern corner of the
San Joaquin Valley in the vicinity of Maricopa, Eocene
strata are too deeply buried beneath younger strata to
have been penetrated by wells drilled for oil, so that the
subsurface stratigraphic relations between the Tejon
and Kreyenhagen Formations in this area are unknown.

The Famosa sand to the northeast interfingers east-
ward in subsurface with the lower part of the nonmarine
upper Eocene to early Miocene Walker Formation
(American Association of Petroleum Geologists, 1957;
Clarke, 1973). The Walker Formation crops out along the
southeast margin of the San Joaquin Valley (Dibblee
and Chesterman, 1953, p. 33-35; Addicott, 1970a, b; Bar-
tow and Doukas, 1978; Bartow and McDougall, 1984). It
is 1,800-1,950 ft (550-900 m) thick and consists of inter-
stratified kaolinitic claystone, sandstone, and con-
glomerate; it contains a pumice tuff dated by potassium-
argon methods at 21.4 m.y. about 500 feet (160 m) above
its base.

Additional nonmarine strata, the Witnet Formation,
possibly of Eocene age, and the Goler Formation, in part
of Eocene age, are present to the southeast in isolated
basins in the southern Tehachapi and El Paso Moun-
tains, respectively (Dibblee, 1967). A lateritic paleosol
and subaerial debris-flow deposits present in the El
Paso Mountains are probably of Paleocene age (Cox,
1979). Possible coeval and congeneric Eocene units now
located west of the San Andreas fault are discussed by
Nilsen and Link (1975) and in a later section of this
paper.

The Tejon Formation is overlain in the west by a
conformable sequence of marine units having a total
thickness of about 5,500 feet (1,680 m) and comprising,
in ascending order, the San Emigdio, Pleito, and Tem-
blor Formations (fig. 7). These formations interfinger
eastward with the nonmarine Tecuya Formation, which
overlies the Tejon Formation in the east and is about
2,300 feet (700 m) thick near Tecuya Canyon. The Tejon
Formation is overlain conformably by the San Emigdio
Formation west of Salt Creek and by the Tecuya Forma-
tion east of Salt Creek. This eastward facies change from
marine tononmarine strata records the general position
of alate Eocene, Oligocene, and early Miocene shoreline
that oscillated back and forth over an east-west distance
of about 15 miles (24 km) (Nilsen and others, 1973).
Volcanic rocks composed of basalt, andesite, and dacite
are present within the Tecuya Formation and as isolated
bodies in the Temblor Formation; these rocks were dated
by potassium-argon methods at 21.5 + 0.7 m.y. by Turner
(1970, p. 101). In addition to the major unconformity at
the base of the Tertiary sequence, several other smaller
and areally restricted unconformities are present in

stratigraphically higher parts of the sequence along the
margins of the area; these minor unconformities record
local uplift and erosion, probably adjacent to active fault
zones. In the southwestern part of the area, adjacent to
the San Andreas fault near Brush Mountain, the Pleito,
San Emigdio, and Tejon Formations are truncated with
angular unconformity by the Temblor Formation, which
here rests directly on basement rocks. Between Pastoria
and Tunis Creeks, the Tejon Formation pinches out east-
ward so that the Tecuya Formation rests unconformably
on basement rock east of there. Still farther east, the
Tecuya is truncated with angular unconformity by an
unnamed nonmarine conglomerate of Miocene age,
which rests unconformably on basement rocks (fig. 7).

Younger rock units overlying the San Emigdio and
Tecuya Formations include the marine Pleito Forma-
tion, the marine Temblor Formation, the marine Mon-
terey Shale, an unnamed early or middle Miocene
nonmarine conglomerate, the Etchegoin Formation of
Dibblee (1961), and a variety of Pliocene and Quaternary
nonmarine deposits (pl. 1; Dibblee, 1961; Nilsen and
others, 1973).

The lower and middle Tertiary sequence, with the two
exceptions noted above, appears to record a local series
of marine transgressions and regressions that resulted
in continuous, uninterrupted deposition of marine con-
glomerate, sandstone, and shale in the west and non-
marine sandstone and conglomerate in the east. The
lower and middle Tertiary marine formations (Tejon,
San Emigdio, Pleito, and Temblor Formations) have
been interpreted as individual transgressive-regressive
depositional sequences: each formation contains a
coarse-grained nearshore conglomerate or sandstone at
the base, siltstone and shale deposited offshore in the
middle part, and shallow-marine sandstone in the
upper part (Nilsen and others, 1973; DeLise, 1967;
Wagner and Schilling, 1923). The regressive sandstone
of the upper parts is generally overlain by a finger of the
nonmarine Tecuya Formation that extends westward
and helps define the boundaries between the marine
formations (fig. 7).

An additional transgressive-regressive cycle may be
represented by the interfingering of the unnamed non-
marine conglomerate westward with the Monterey
Shale (fig. 7); however, the unconformity at the base of
the unnamed conglomerate suggests that the tectonic
framework of sedimentation may have changed mark-
edly between deposition of the Tecuya and Temblor For-
mations and these younger rocks.

The early and middle Tertiary stratigraphy of the
western Tehachapi and San Emigdio Mountains
appears to resemble that from classical examples and
models of shelf sedimentation, such as those described
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by Sears and others (1941), Young (1955), Weimer (1960),
Hollenshead and Pritchard (1961), Sabins (1963), and
Masters (1967) for Cretaceous rocks in the San Juan
Basin of New Mexico, Book Cliffs of Utah, and other
parts of the Rocky Mountains. Herein we shall examine
in detail the first nearly complete cycle of transgression,
inundation, and regression, recorded in the Tejon For-
mation, on a narrow shelf that was present at the south
end of the early Tertiary San Joaquin basin and is now
exposed in the San Emigdio and western Tehachapi
Mountains.

TEJON FORMATION

DISTRIBUTION

The outcrop area of the Tejon Formation as defined
herein is shown on plate 1. The eastern outcrop limit is
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located between Pastoria and Tunis Creeks about 0.2 mi
(0.4 km) west of the Tunis fault. Here the Tejon Forma-
tion pinches out and is overlapped by the Tecuya Forma-
tion, which directly overlies the basement complex
farther east (fig. 7). The western outcrop limit of the
Tejon Formation is along the east bank of Santiago
Creek; farther west it lies buried beneath younger
Cenozoic sedimentary rocks but has been penetrated in
some wells drilled for oil. Strata west of Santiago Creek
that were included by Dibblee (1961) within the Tejon
Formation have been assigned a Refugian age on the
basis of new paleontologic data presented herein (Dib-
blee and Nilsen, 1973; Dibblee, 1973a; USGS Cenozoic
localities M4595, M4596, M4597, and M4598) and are
more appropriately mapped as the San Emigdio(?) For-
mation.
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LT OF T g

SOUTHWEST o EAST
8
c ® [ V
= ° AL g
© [ % L QL 3% 2
£ € $3 3% a8 2% g8 5% 23
3 Q 15 - s
22 50 g0 § 85 §0 § :
= Y Q =
oS » K] » =0 [C) kl |"‘U
B . - BCR
il el doui it el il degsdin it 2% e 8.2 e
T e = ° < ¢ o © o o .-
vl el depsiiepiiepiepliasii @ % T 8.,
______ -3 © o o o 4
____________________ . R o M o °
o (7]
e gl oy eyl eyl ; . © o go. O A
_____________ P . . o 4 o’
e ST e Unnamed e
S LT T e conglomerate Co -
S .6 .0 © % e s o o @
. A o ©° ° . T g .
6 .2.0] o0 lo- : ° L° ; ©

o

‘"Moo

0 0 -0 . A o -
-o. . .Tecuya Formation; - o - <04 ..
Y ora, . trory 1.

AT

5 ol . oL

7/
> IS
=7\, Basement complex N~

PR

1
= AN N S YN P AL S VANV A AN
= /.
T T R R T et O B Y % I A A T N AN KN AN S
: I R i T > AN N7 QAL > J
AR R N A N IR T AVANE T RN AN S e I P (A A AN
~ . . ~ - -~ ~
\1?/\;\\)1\\/\1\7\\7\\;\\7\\7\/\/\\/ Mafic rock§ Felsic rocQ(s\I\\/\\/ \7\’\7\\j\/\j\/\/\/\/\\,\\/\\/\/\‘\/\1\\{\/\{\/\,}\\1 \)\’\7\'\7\'\7\
N / ~\ N <\ N / < N - 7N7
PN ISR A AS S VIR X RN A SN I IR O AS VA A DA NAA N S Y]
EXPLANATION
= ; T I PTATI
= o 0052, \mmmlllllllll | e
] st Q9. R, ANBYEN ——~———
Marine Marine Nonmarine Volcanic Plutonic and Contact Unconformity
shale sandstone sediments rocks metamorphic rocks

Ficure 7.—Stratigraphic relations from southwest to east and critical age determinations from lower and middle Tertiary stratigraphic units of
western Tehachapi and San Emigdio Mountains, modified from Nilsen and others (1973, fig. 3). Dots with letters indicate critical
megainvertebrate collections and stage assignment: ¢, “Capay Stage”; d, “Domengine Stage”; tr, “Transition Stage”; tj, “Tejon Stage”; r,
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foraminiferal collections and stage assignment: p, Penutian; u, Ulatisian; n, Narizian. Locations of early Arikareean mammals in the
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The outcrop pattern of the Tejon Formation from its
eastern limit to San Emigdio Canyon is relatively sim-
ple, permitting fairly continuous observations of the
unit in a north-dipping homocline that locally dips very
steeply and is overturned toward the north. Its strike is
generally east-west but east of Pastoria Creek bends to
the northeast. Minor tear faults near Salt Creek and
some small folds near Pleito Creek interrupt the homo-
clines. Extensive landsliding also breaks the continuity
of the homocline east and west of Grapevine Creek,
where the Pleito thrust fault forms the base of the moun-
tain front. The radial distributions of the scattered
northeast- and northwest-striking outcrop blocks adja-
cent to the high peaks east and west of Grapevine Creek
suggest that these blocks, which are as much as several
square kilometers in area, may be rotated, tilted, and
overturned coherent masses of bedrock that were trans-
ported downslope within less coherent landslide debris
(figs. 4 and 5). Restricted outliers of the Tejon Formation
are present within the basement complex south of the
main homocline; the largest are located in the Liveoak
Canyon area.

The outcrop pattern of the Tejon Formation from San
Emigdio Creek to Santiago Creek is more complex
because of numerous faults, asymmetric folds, high
relief, the unconformity in the Tertiary section near
Brush Mountain, the outlier of gabbroic basement com-
plex near Los Lobos Creek, and volcanic rocks in the
Brush Mountain area. The large proportion of shale in
the formation in this area, which results in poor
exposures and abundant landslides, combined with a
scarcity of megafossils, makes the correlation and iden-
tification of units more difficult in this area than farther
east.

The Devils Kitchen syncline is the largest and most
prominent fold in this area and dominates the struc-
tural pattern of the area; it is flanked on the north by
lesser folds that can be traced westward from near
Pleito Creek to the vicinity of Brush Mountain, The
Devils Kitchen syncline is asymmetric, with a more
steeply dipping south limb; it is succeeded to the north
by an asymmetric anticline and another asymmetric
syncline that have been thrust northward along several
branches and thrust faults associated with the Pleito
fault system (pl. 1; fig. 3). These faults and folds separate
outcrops of the Tejon into two bands, the northern,
located on the north side of and in depositional contact
with the outlier of gabbroic basement in the lower part
of the upper plate of the Pleito thrust fault, and the
southern, located south of and in depositional contact
with the gabbroic outlier. Near Santiago Creek, the two
bands join around the west side of the outlier. In the San
Emigdio to Santiago Creek area, the Tejon outcrops are
truncated on the south by a major fault that juxtaposes

basement rocks against the Tejon and on the southwest
by the unconformable Temblor Formation.

STRATIGRAPHY
STRATIGRAPHIC NOMENCLATURE

Marks (1941b, 1943) examined the Tejon Formation in
its type area, which he defined as “the elongate strip of
land on the north flank of the Tehachapi Mountains
between Tecuya Creek on the west, and Pastoria Creek
on the east. it extends about 5 miles [8 km] to the east
and 3 miles [4.8 km] to the west of the point where U.S.
Highway 99 enters the Tehachapi Mountains.” Within
the type area, Marks divided the Tejon into a con-
formable sequence of four members, in ascending order,
the Uvas Conglomerate Member, Liveoak Member,
Metralla Sandstone Member, and Reed Canyon Silt
Member. He designated type localities for each member
and provided thicknesses, ages, and lithologic descrip-
tions. However, he did not examine or describe the Tejon
Formation east or west of his designated type area.

Harris (1950, 1954), working between Pastoria and
Tunis Creeks east of the type area, did not recognize the
four members of Marks but did prepare a measured
section of the sequence he observed. The section consists
primarily of sandstone with some interbedded con-
glomerate; Harris believed that the Tejon Formation
exposed in this area was equivalent to the upper part of
Marks’ (1941b, 1943) Liveoak Member. Van Amringe
(1957), working in the Brush Mountain area, also did not
recognize the members of Marks; instead, he mapped
and described the Tejon Formation as undifferentiated
conglomerate, sandstone and shale.

Hammond (1958) divided Eocene strata between San
Emigdio Creek and Santiago Creek into a lower con-
glomerate and sandstone and an upper shale, siltstone
and slabby sandstone. He decided not to use the name
Tejon Formation for these strata, although acknowledg-
ing that they probably correlated with the Tejon Forma-
tion in the type area, because the term “Tejon” had been
used by Clark and Vokes (1936) for the provincial mega-
invertebrate stage that was formerly thought to be
equivalent to the late Eocene but is now considered to be
middle Eocene.

Dibblee (1961), who mapped sandstone and shale of
the Tejon Formation west of Grapevine Creek, did not
differentiate or name these units or relate them to the
four members recognized by Marks. DeLise (1967)
divided the Tejon Formation in the San Emigdio Canyon
area into three informal units rather than members,
because he felt that abrupt lateral lithologic changes in
the units did not permit them to be mapped clearly as
formal stratigraphic units. He recognized a basal sand-



STRATIGRAPHY 15

stone with interbedded conglomerate and shale, a mid-
dle mudstone and siltstone, and an upper interbedded
sandstone and shale.

My own studies, combined with geologic mapping by
Dibblee (1973a) and Dibblee and Nilsen (1973) and pa-
leontologic studies by W. O. Addicott, W. V. Sliter, and R.
Z. Poore, permit the redefinition or redescription of the
four members of Marks (1941b, 1943) and show clearly
that they can be traced throughout the map area. The
four members of Marks can be traced and mapped rela-
tively continuously from near Tunis Creek on the east to
Santiago Creek on the west (fig. 7; pl. 1). Some major
facies changes are present, particularly within the
Metralla Sandstone Member, but these have now been
clearly mapped and are evident in the field.

The provincial megainvertebrate stage “Tejon,”
though not defined, is a well established term and at
present need not be confused with the Tejon Formation
if authors clearly state in which context the term is used
and quotation marks are used for the stage. Because
outcrops of the Tejon Formation are relatively continu-
ous in the western Tehachapi and San Emigdio Moun-
tains and are separated from coeval strata for long
distances by a cover of younger sedimentary rocks or
major strike-slip faults, I strongly suggest that this
name not be applied to Eocene strata elsewhere in Cal-
ifornia other than those cropping out in the western
Tehachapi and San Emigdio Mountains.

The Uvas Conglomerate Member is the basal member
of the Tejon Formation. It was named by Marks (1941b)
for outcrops on the west side of Grapevine Creek, for-
merly called Canada de las Uvas, about 2 miles (3.2 km)
south of Grapevine (pl. 1). Here it is about 110 feet (34 m)
thick, well exposed, and lies with depositional contact
upon the quartz diorite-granodiorite basement complex
(fig. 8). The section shown by Marks (1943, figs. 232, 233)
of the Uvas Conglomerate Member is herein designated
the type section and is discussed below in more detail.

The Liveoak Member of Marks (1941b, 1943) was re-
named the Liveoak Shale Member by Nilsen (1972). It
was named by Marks (1941b) for outcrops located pri-
marily on the east side of Liveoak Canyon, its type
locality, about 3 miles (4.8 km) east of Grapevine and
about %5 mile (1.1 km) south of the mouth of the canyon
(pl. 1). According to Marks, the Liveoak at its type sec-
tion is 1,970 feet (600 m) thick and rests directly on the
basement complex, the other members of the Tejon For-
mation being absent. My work suggests that Marks
erred in assigning all of the Tejon section in Liveoak
Canyon to the Liveoak; the Uvas Conglomerate and
Metralla Sandstone Members are also present in Live-
oak Canyon. These three members have an aggregate
thickness of only about 1,270 feet (387 m) in this section

and the entire upper part of the sequence measured by
Marks along the creek consists of landslide debris that
also covers the basal contact of the Tejon Formation. I
measured the upper part of the Tejon section along the
ridge crest northeast of Liveoak Canyon, where the
section is not covered by landslide debris. Because the
Liveoak generally is poorly exposed throughout the
region, a good reference section is lacking; consequently,
Liveoak Canyon is retained as the type section, but the
Liveoak Shale Member there is herein stratigraphically
restricted on the basis of the new detailed mapping.

The Metralla Sandstone Member was named by
Marks (1941b, 1943) for Metralla Canyon, about one mile
(1.6 km) to the east and parallel to Reed Canyon, the
type locality of the Metralla Sandstone Member. The
type locality is on the east side of Reed Canyon, about 2
miles (3.2 km) southwest of Grapevine and about % mile
(1.2 km) south of the mouth of the canyon (pl. 1). Marks
measured a thickness of about 1,300 feet (397 m) for the
section of the Metralla at its type locality, where it lies
conformably between the Liveoak Shale and Reed Can-
yon Siltstone Members. My work indicates that the
thickness of the Metralla at this section was overesti-
mated by Marks as a result of extensive landsliding.
This landsliding probably involves the downslope move-
ment of large blocks of relatively coherent bedrock, with
attendant folding and faulting, as shownon plate 1. As a
result the Metralla is repeated in Reed Canyon, a repeti-
tion also suggested by paleontologic data; the true thick-
ness of the unit here is less than 1,300 feet (397 m).
Another section, measured in detail along Colorful
Creek (pl.1), is herein designated a reference section.

The Reed Canyon Silt Member of Marks (1941b, 1943)
was renamed the Reed Canyon Siltstone Member by
Nilsen (1972) and is the uppermost member of the Tejon
Formation. The Reed Canyon was named for outcrops at
its type locality in Reed Canyon, where it crops out
above the Metralla Sandstone Member and beneath the
Tecuya Formation. Marks (1943) measured a thickness
for it here of about 160 feet (49 m), noting that Reed
Canyon and the first adjacent canyon to the east are the
only places in the type area of the Tejon where it crops
out. The section measured by Marks (1943, fig. 232) at
the type locality of the Reed Canyon is designated
herein as the type section and is discussed below in
more detail.

UVAS CONGLOMERATE MEMBER
DEFINITION

The Uvas Conglomerate Member, the lowest member

of the Tejon Formation, forms a sequence of buff-
weathering marine conglomerate and sandstone as
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thick as 400 feet (122 m). It rests unconformably on the
basement complex and generally grades upward into
the Liveoak Shale Member; the upper contact locally
may be abrupt rather than gradational. The Uvas Con-
glomerate Member crops out relatively continuously
from Santiago Creek eastward to about 3% mile (1.2 km)
east of Pastoria Creek. East of the Pastoria Creek area,
the Tejon Formation is thin and consists primarily of
sandstone and conglomerate from which the Uvas can-
not be differentiated from other members (pl. 1). The
Uvas locally contains abundant molluscan fossils and
large foraminifers.

STRATIGRAPHY AND SEDIMENTOLOGY OF THE TEJON FORMATION, CALIFORNIA

TYPE SECTION

The section on the west side of Grapevine Creek (fig.
9) is here designated the type section of the Uvas Con-
glomerate Member. It is located 1.75 miles (2.8 km)
south of Grapevine and about 200 feet (61 m) upslope (S
Yasec.29,T.10N.,R. 19 W.,, San Bernardino base line and
meridian, Grapevine 7%-minute quadrangle) from a
Mobil Oil Company pipeline station located on an auxili-
ary road west of the southbound lane of Interstate High-
way 5.

¥ or
Age Formation Member E E Lithology
R
s T
Oligocene Tecuya Red and green silts; coarse granular sandstone
Formation to massive conglomerates; nonmarine
Reed Canyon 1000 Shale, glauconitic silt, fine sand
I SiltMbr. -
3000 - )
Upper . Fine- to medium-grained massive gray
Eocene Metralla sandstone with spherical concretions
Sandstone
Member
Interbedded gray to tan sandstones, shales, and
silts with occasional lenticular calcareous
. “reefs”
2000
Tejon O
Formation 500 I~ Interbedded gray siltstone and medium to
- coarse-grained gray to tan sandstone, con-
. choidally fractured siltstone, calcareously
Liveoak cemented “reefs”
Shale
Middle Member
Eocene
1000
Lenses of pebble conglomerate and clay shale,
calcareous “reef” in sand, and silt; medium-
to coarse-grained, buff to gray quartzose
/ Uvas \ sandstone
Cgl. Mbr. £l - Conglomerate with Discocyclina
L 0 0 0D > 9-0-
Jurassic Basement complex N STk Granite, etc.

Ficure 8. —Stratigraphic section slightly modified from Marks (1943, fig. 233) of the Tejon Formation.
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Thickness Thickness
Tejon Formation (part): Feet Meters Feet Meters
Liveoak Shale Member (lower part): 5. Sandstone, fine-grained, well-sorted,
Fine-grained sandstone, siltstone, and thin-bedded, flat-stratified,
shale; thin-bedded. bioturbated; contains small amounts
Contact with Uvas Conglomerate Member of carbonaceous material and broken
conformable shells ............ ... v, 12 3.7
Uvas Conglomerate Member: 4. Sandstone, coarse-grained, finer
12. Sandstone, medium- to coarse-grained; grained upward, conglomeratic;
finer grained at top; beds, massive, contains scattered boulders and small
1-3 ft (0.3-1 m) thick; contains pebbles amounts of broken shell debris . .. ... 115 35
as large as 3 in. (7.6 cm) in diameter 3. Sandstone, medium-to coarse-grained;
scattered throughout but most contains shell material, abundant,
abundant at base; bioturbation local. broken, sorted, and concentrated in
Opyster and ribbed pelecypod shells irregular thin layers................ 10 3.1
abundant at base; variety of fossils at 2. Sandstone, very coarse to coarse-
top, including small pelecypods, grained, conglomeratic; contains
Turritellas, and other gastropods . ... 20.0 6.1 locally abundant gastropods and
11. Siltstone, shale, and fine- to coarse- conglomerate clasts of gneissic schist,
grained sandstone, interbedded and quartz diorite-granodiorite, schist,
poorly stratified; bioturbation local in quartzite, and pegmatite as large as 3
sandstone and siltstone; pebbles as feet (0.9 m) in diameter............. 35 11
large as 6 in. (15 cm) in diameter 1. Sandstone, very coarse grained, finely
scattered throughout unstratified conglomeratic, poorly sorted; beds
siltstone matrix. Oyster shells irregular, 1-5 ft (0.3-1.5 m) thick;
abundant in upper part............. 14 4.3 unfossiliferous. Sandstone looks
10. Cobble conglomerate and coarse-grained similar to underlying gneissic
sandstone, interbedded. granodiorite except for crude
Conglomerate contains clasts of layering and is probably a residual
mostly quartzite and porphyritic product from weathering of basement
volcanic rocks, clasts as large as 12 complex..................ol 35 11
in. (30.5 cm) in diameter. Sandstone, Total thickness of Uvas Conglomerate
flat stratified beds as thick as 1-6 ft member.................o..... e 110.8 34.8
(0.3-1.8 m); contains abundant shell Basement complex:
material, broken and unbroken, Gneissic quartz diorite-granodiorite, coarse-grained to
mostly gastropods and ribbed pegmatitic.
pelecypods. ...l 15 4.6 Contact with overlying Uvas Conglomerate Member
9. Cobble conglomerate; contains a variety unconformable.
of clasts, mostly quartzite and
porphyritic volcanic rocks as large as
8 in. (20 cm) in diameter; contains
gastropods and mollusk shells, LITHOLOGY, THICKNESS, AND
broken and unbroken, scattered .. ... 23 0.7 STRATIGRAPHIC RELATIONS
8. Sandstone, coarse-grained, finely
conglomeratic; bedding thick,
irregular; contains abundant The contact of the Uvas Conglomerate Member with
gastropods, some pelecypods, and the basement complex is topographically irregular,
1°°a"ytage“ndant Spiroglyphus-type 8 94 apparently reflecting a depositional surface with con-
Covered in::gz:; (I:m dssh de d ebm) 7 91 | siderable relief. The Uvgls is consequently thick over
7. Calcareous sandstone, medium- to topographic lows and thin or absent over topographic
coarse-grained, interbedded with highs on this surface. The Liveoak Shale Member thus
noncalcareous sandstone, fine- to rests directly on the basement complex in some areas,
medium-grained. Calcareous such as between Tecuya and Salt Creeks (pl. 1). The Uvas
sandstone, massive beds 1-3 ft (0.3- . .
0.9 m) thick; contains some broken ranges in thickness from zero to about 400 feet (122 m),
shells. Noncalcareous sandstone, averaging perhaps about 200 feet (61 m). The grada-
beds %-2 in. (0.6-5 cm) thick, tional upper contact is not always easily located, because
laminated to flat-stratified; contains the Uvas grades upward through thinner bedded, finer
rare unbroken mollusk shells ... ... 25 08| orained sandstone with more abundant shale and silt-
6. Sandstone, calcareous, medium-grain- R . .
ed, hard; contains shell debris, finely stone interbeds into the Liveoak Shale Member. I ha\{e
broken, and some carbonaceous mapped the contact at the top of the uppermost promi-
material........................... 1.5 0.5 nent bed of coarse-grained sandstone or conglomerate,
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inasmuch as sandstone in the lower part of the Liveoak
is generally medium grained or finer.

The Uvas is characterized by abrupt lateral and ver-
tical changes in lithology, petrology, and grain size. The
unit includes coarse boulder conglomerate composed of
clasts derived from the directly underlying basement
rocks, finer grained pebble and cobble conglomerate
derived from more distant sources, accumulations of

irregular-sized breccia fragments that appear to have

STRATIGRAPHY AND SEDIMENTOLOGY OF THE TEJON FORMATION, CALIFORNIA

been formed in place by weathering processes, and thin-
to thick-bedded sandstone and shale.

Conglomerate of the Uvas contains abundant well-
rounded clasts of quartzite and porphyritic volcanic
rocks in addition to locally derived gneissic, gran-
odioritic, and gabbroic materials. Sandstones are typ-
ically fairly well sorted, have moderately rounded
grains and are compositionally mature; locally where
they are very well sorted, have well-rounded grains, and
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are very rich in quartz, they were probably deposited in
high-energy environments such as shoreline areas.
Common sedimentary structures in the Uvas include
medium- to large-scale cross-strata, flat strata, current
ripple markings, massive bedding, and abundant trace
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Ficure 9.—Continued. B, Type section. Numbers refer to units
described in type section.

fossils—in particular, long vertically oriented cylin-
drical burrows. The conglomerates are characterized by
a variety of fabrics, including locally well-developed
imbrication of pebbles, cobbles, and shells. Abrupt ver-
tical and lateral variations in bedding thickness and
maximum clast size are typical.

The Uvas Conglomerate Member contains locally
abundant megafossils that invariably indicate shallow-
marine deposition, generally less than 90 ft (27 m), and
commonly nearshore environments with bare rock
exposed as shoals or reefs, and possibly locally inter-
tidal conditions (W. O. Addicott, written commun., Feb.
18,1972). The lowermost faunas are generally more epi-
faunal and indicative of extremely shallow, probably
rocky or intertidal, environments, whereas uppermost
faunas are more representative of sandy, level bottoms
at inner sublittoral or deeper depth (low tide to about
300 ft, 180 m), as seen in the measured section at the
Edmonston Pumping Plant (USGS localities M4631,
M4632, M4633, M4634, and M4639).

East of the Edmonston Pumping Plant the Tejon For-
mation is very thin and its members have not been
differentiated. The basal part contains unfossiliferous
reddish-weathering conglomeratic strata that appear to
be nonmarine in origin, so that instead of simply being
overlapped by the basal beds of the nonmarine Tecuya
Formation, the Tejon (including the basal undifferenti-
ated part inferred to be equivalent to the Uvas Con-
glomerate Member) probably grades laterally into
partly coeval nonmarine strata. In the westernmost
exposures, the Uvas Conglomerate Member is cor-
relative with the lower unit of Eocene rocks mapped by
Hammond (1958).

AGE

Marks (1940, 1941a, b) assigned the Uvas Con-
glomerate Member to the late middle Eocene on the
basis of the large foraminifers (Actinocyclina cf. A. aster
Woodring, 1930, and Discocyclina sp. nov.), numerous
small foraminifers, oyster fragments, the annelid tube
Tubulostium tejonensis (Arnold), and abundant cal-
careous algae (Stanford Univ. locality 2255). Collections
by the author from the middle and upper parts of the
Uvas in Liveoak Canyon to the east (USGS localities
M4644 and M4645) yield assemblages that include Ecti-
nochilus canalifera supplicatus that are indicative of
the “Transition” and “Tejon” Stages, respectively. Far-
ther east at the Edmonston Pumping Plant, molluscan
fossils from the lower part of the exposed section (USGS
localities M4631, M4632, M4633, and M4634) yield
assemblages diagnostic of the “Transition” or “Tejon”
Stages; the fauna from localities M4632, M4633, and
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M4634 include the gastropods Macoma viticola, Tellina
castacana, Ficopsis remondi, and Turritella uvasana
sargeanti, which are restricted to the “Tejon” Stage.
East of there, molluscan fossils from the lower part of
the Uvas indicate “Transition” or “Tejon” ages (USGS
Locality M4630).

Molluscan fossils from the Uvas in the Los Lobos
Creek area (USGS localities M4649 and M4659) indi-
cate a “Capay” or “Domengine” age, based on the pres-
ence of Ectinochilus macilentus. A “Capay” age is
indicated by molluscan fossils, including Turritella mer-
riami, Ficopsis meganosensis packardi, and Turritella
andersoni susannae, from the Uvas Conglomerate
Member in East Twin Creek of Hammond (1958), less
than one mile (1.6 km) east of Santiago Creek (USGS
localities M4654 and M4656). These localities east of
Santiago Creek are the same as those from which Ham-
mond (1958, p. 30; UCLA fossil locality 3492) collected a
“Capay”-age megafauna from the lower unit of Eocene
rocks. Hammond (1958, p. 30) also collected “Capay”-age
molluscan fossils from UCLA locality 3552 in upper Los
Lobos Creek (pl. 1).

To summarize, on the basis of paleontologic inter-
pretations, the Uvas is of early and middle Eocene age.
It is oldest in the west, where “Capay”-stage mollusks
were collected near Santiago Creek. It is progressively
younger eastward, ranging through the “Domengine
Stage” and “Transition Stage” to the “Tejon Stage” east
of Grapevine Creek (fig. 5, pl. 1). Thus, the Uvas is a
basal conglomerate that records a marine transgression
across the outcrop area from west to east that spanned
much of the Eocene Epoch.

LIVEOAK SHALE MEMBER
DEFINITION

The Liveoak Shale Member, the second and generally
thickest member of the Tejon Formation, consists of
shale with some interbedded fine-grained sandstone
and siltstone as thick as about 2,000 feet (610 m). It
gradationally conformably overlies the Uvas Con-
glomerate Member and conformably grades upward
into the Metralla Sandstone Member. It crops out con-
tinuously from about % mile (1.2 km) east of Pastoria
Creek westward to Santiago Creek; east of Pastoria
Creek, the Liveoak Shale Member cannot be differenti-
ated because the Tejon Formation is thinner and con-
sists primarily of sandstone and conglomerate that
cannot be differentiated into members (pl. 1). The Live-
oak Shale Member locally contains some molluscan fos-
sils and relatively abundant foraminifers.

TYPE SECTION

The type section of Marks (1941b, 1943) is here strat-
igraphically restricted to exclude rocks now assigned to
the Uvas Conglomerate and Metralla Sandstone Mem-
bers. Itis located on the east side of and about %3 mile (1.1
km) south of the mouth of Liveoak Canyon in the S¥% sec.
23, T. 10 N., R. 19 W,, San Bernardino base line and
meridian, Grapevine 7%-minute quadrangle (figs. 10
and 11). It is poorly exposed in the canyon but is reason-
ably well exposed on the ridge crest east of the canyon.

Thickness
Feet Meters

Tejon Formation (part):
Metralla Sandstone Member (lower part):
Sandstone, fine-grained, flat-stratified;
contains abundant mollusks, including
oriented Turritellas.
Contact with Liveoak Shale Member
conformable.
Liveoak Shale Member:
8. Siltstone, massive; bioturbated ........ 10 3
7. Sandstone, fine- to medium-grained,
flat-stratified; mollusks abundant ... 8 2.4
6. Siltstone, massive; bioturbated ........ 20 6
5. Sandstone, fine-to medium-grained,
massive; mollusks abundant ........ 6 1.8
4. Shale, with interbedded siltstone and
sandstone. Shale, thin-bedded or
laminated, contains foraminifers.
Siltstone and fine-grained sandstone
beds thin; contain rare megafossils
which are more abundant at the top
and bottom ........................ 119
3. Siltstone, massive; bioturbated ........ 12 3.7
2. Sandstone, fine- to medium-grained,
very thinly stratified; contains some
scattered mollusks ................. 8 2.4
1. Siltstone, massive; bioturbated. ........ 15 4.6
Total thickness. .........................
Uvas Conglomerate Member (upper part):
Sandstone, fine- to medium-grained,
massive; weathers brown. Contains
abundant mollusks in place and coiled
tubules of annelid worms.
Contact with overlying Liveoak Shale Member
conformable.

LITHOLOGY, THICKNESS, AND
STRATIGRAPHIC RELATIONS

The Liveoak Shale Member (called the “worm-
impression siltstone” by some petroleum geologists)
consists generally of a thick (0-2,000 ft [0-610 m]),
monotonous sequence of laminated to massive shale and
mudstone containing interlaminated siltstone. It is
sandier, in both its lower and upper parts, where it
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Member (in its western exposures as a result of inter-
fingering), the San Emigdio Formation, and the Tecuya
Formation. It crops out continuously from about 1.5
miles (2.4 km) northeast of Past<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>