
























































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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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,
Refugian Stage; u, unnamed stage (Addicott, 1972); v, “Vaqueros Stage”, tm, “Temblor Stage”. Circles with letters indicate critical
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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-
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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

118°65’

T

EXPLANATION

-

Qal

AN
el
\reg

2o %0

Ttjm

TH)

T.10N.
34°55' -

Qls

Th

T

pTqd o
f\iad?:v»,zi ‘

/'\ ]

. fdgbris

© Qls ;

) Qls
J(lem debris)

//‘
L

Qis

\:

Base from U.S. Géol;)gical Survey 1:24006

Grapevine, 1958

0 1 KILOMETER
1

R. 19 W,

[
f
0

CONTOUR INTERVAL 50 FEET

A

1
1 MILE

Nonmarine conglomerate

Tejon Formation
Il

Contact-

Alluvium

QUATERNARY

Old alluvium

Qls
Landslide deposits

i

Tnc

I

d
Dacite

Ttc

Tecuya Formation
{nonmarine)

Ttjr

Reed Canyon
Siltstone Member

Ttjm

Metralla Sandstone
Member

Ttjl

Liveoak Shale
Member

Ttju

Uvas Conglomerate
Member

f
PRE-
TERTIARY

pTqd

Gneissic quartz
diorite

Y od

T
TERTIARY

<

where app

U
Fault—Dotted where concealed

160
Inclined

—a60
Strike and dip of foliation

50

Conglomerate

15

Apparent dip

—p? ——
Overturned  Vertical
Strike and dip of beds

FiGUuRrE 9.—Geologic map of Grapevine Creek area and type section of the Uvas Conglomerate Member of the Tejon
Formation. A, Geologic map from Dibblee and Nilsen (1973).



STRATIGRAPHY 19

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 Pastoria Creek to Williams
Canyon, and some isolated bodies are present as far
west as Los Lobos Creek (pl. 1). Molluscan fossils are
locally abundant in sandstone and conglomerate as far
west as San Emigdio Canyon, and foraminifers are
locally abundant in shale and siltstone. East of Grape-
vine Creek, mollusks are especially abundant.

TYPE LOCALITY

The section measured by Marks (1941b, 1943) at the
type locality of the Metralla Sandstone Member is on
the east side of Reed Canyon about % mile (1.2 km)
south of the mouth of the canyon, in the W% sec. 30, T. 10
N., R. 19 W, San Bernardino base line and meridian,
Grapevine 7%-minute quadrangle (pl. 1; fig. 12). Unfor-
tunately, this section is poor because of structural
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complications and landsliding; as a result, it was not
remeasured in detail, and the following description of
the section is very general.

Thickness
Tejon Formation (part): Feet  Meters
Reed Canyon Siltstone member (lower part):
Siltstone with some shale interbeds.
Contact with underlying Metralla Sandstone
Member conformable.
Metralla Sandstone Member:
Sandstone and shale. Sandstone, silty,
fine-grained, massive; beds 1-15 feet
(0.3—-4.6 m) thick; bioturbated exten-
sively; lacks internal sedimentary
structures; carbonaceous material locally
abundant; megafossil-rich beds rare;
concretions range in size from small
spherules an inch (2.5 cm) in diameter to
very large irregular megaconcretions
50-100 feet (15-30 m) long. Shale inter-
beds few, more abundant in lower part.... 540 165
Total thickness ........................... 540 165
Liveoak Shale Member (upper part):
Siltstone, silty shale, and shale, interbedded.
Contact with overlying Metralla Sandstone Member con-
formable.

Another section of the Metralla Sandstone Member,
however, was measured in detail. This section, located in
Colorful Creek (pl. 1), is here designated a reference
section. It is located in Colorful Creek, 1 mile (1.6 km)
west of Tecuya Creek, along the creek bottom and on the
ridge crest to the west, in SEV4 sec. 27, T. 10 N.,, R. 20 W,,
Grapevine 7%-minute quadrangle (see pl. 1).

Thickness
Feet Meters
Tejon Formation (part):
Reed Canyon Siltstone Member (lower part):
Silty shale and siltstone, massive,
unstratified.
Sandstone, fine-grained, calcareous; beds
thin, discontinuous, 10 percent of unit;
locally fossiliferous. Shale, black, very
carbonaceous; extensively burrowed; con-
tains calcareous concretions.
Total thickness ........................... 172 52
Metralla Sandstone Member:
Sandstone, silty, fine-grained, unstratified;
very bioturbated; locally fossiliferous;
contains large calcareous concretions. .. .. 28 9
Sandstone, silty, fine-grained, poorly strat-
ified; contains some interbeds of shale
and siltstone. Highly bioturbated,
largely unfossiliferous; contains large
calcareous concretions .................. 1,552 476
Coveredinterval.......................... 242 74
Sandstone, silty, fine-grained, massive,
very bioturbated, unfossiliferous; con-

tains rare calcareous concretions. ........ 60 18
Siltstone and shale, thin interbeds, very
bioturbated ................... ... ..., 7 5

Sandstone, silty, fine-grained, massive to
thinly stratified; very bioturbated ........ 3 1
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Thickness
Metralla Sandstone Member—Continued: Feet  Meters
Sandstone, silty, fine-grained, massive, biotur-
bated; contains large calcareous concretions... 27 8
Siltstone and shale, massive; sandstone, fine-
grained, one bed 6 in. (0.2 m) thick........... 5 2
Sandstone, silty, fine-grained, massive, very
bioturbated; contains small calcareous
concretions. ................. ..., 3 1
Siltstone and shale, laminated ................. 2 6
Sandstone, silty, fine-grained, massive, very
bioturbated; contains calcareous concretions . . 9 3

Siltstone, laminated to massive, locally very

bioturbated; some interbedded sandstone,

silty, very fine grained, unfossiliferous........ 29 8
Sandstone, silty, fine-grained, very bioturbated;

contains large calcareous concretions; some

siltstone, thin beds; very coarse grained

sandstone or fine conglomerate at base ....... 65 22
Conglomerate, largest clasts 6 in. (0.2 m) in
diameter.............. ... . ...l 1 3

Sandstone, coarse- to very coarse grained, well
sorted, massive; contains calcareous

concretions. ..............iiiiiiiii. 8 2
Conglomerate, largest clasts 2 in. (0.1 m) in

diameter............. e 0.1 .02
Sandstone, medium-grained, well sorted, thin

bedded, not bioturbated . .................... 1 3
Coveredinterval.............................. 5 2
Sandstone, medium-grained, well-sorted,

massive, not bioturbated .................... 1 3

Siltstone and sandstone. Siltstone, massive.
Sandstone, silty, fine-grained, mostly flat-
stratified but with some small-scale cross

strata, not bioturbated ...................... 10 3
Sandstone, medium-grained, massive to flat-

stratified, not bioturbated ................... 2 6
Sandstone, fine- to medium-grained; grades

upwardtoshale ............................ 1 3

Sandstone, medium-grained, massive to flat-

stratified; interbedded with shale, thin bedded 10 3
Sandstone, silty, fine-grained, massive,

bioturbated ...... e 2 6
Siltstone and shale, thinly interbedded.
Sandstone, very coarse to coarse-grained,

massive; beds 1-3 in. (0.1 m) thick, contains

some calcareous concretions, makes up 10

percentofunit .................. ... ... ... 16 5
Sandstone, silty, fine-grained, very bioturbated,

contains calcareous concretions.............. 25 8
Total thickness ............................... 2,114 656

Liveoak Shale Member (upper part):
Covered interval with abundant shale float.

LITHOLOGY, THICKNESS, AND
STRATIGRAPHIC RELATIONS

The Metralla Sandstone Member grades upward from
the Liveoak Shale Member. It contains locally abundant
megafossils in its eastern exposures and abundant con-
glomerate east of Grapevine Creek. It increases in thick-

ness westward from a few hundred feet (100 m) near
Pastoria Creek to about 2,000 feet(610 m) near Pleito
Creek; farther west, it thins abruptly by grading later-
ally into thinly bedded sandstone and shale (fig. 7). Near
San Emigdio Canyon, the Metralla interfingers west-
ward with siltstone and shale of the Liveoak Shale
Member; here it is locally overlain by shale of the Live-
oak Shale Member. Thus, the Metralla Sandstone Mem-
ber consists of two very distinctive parts or facies—a
shallow-marine, megafossil-rich, conglomeratic sand-
stone to the east, and a deeper marine, microfossil-rich,
finer grained sandstone to the west.

The eastern shallow-marine part of the Metralla is
characteristically a very bioturbated, silty, fine-grained
sandstone; it locally contains abundant mollusks and
polymict conglomerate containing primarily clasts of
quartzite, porphyritic volcanic rocks, gneiss, and quartz
diorite-granodiorite as long as an inch (2.5 cm). Sedi-
mentary features include extensive bioturbation of vari-
ous sorts, including vertical cylindrical burrows,
medium- to large-scale cross-strata, current ripple
markings, flat strata, and spherical calcareous con-
cretions (the Metralla has been called the “cannonball
sandstone” by some petroleum geologists). It is gener-
ally poorly sorted, suggesting a depositional environ-
ment with less energy than that of the Uvas
Conglomerate Member.

The deeper marine part of the Metralla has some
characteristic features of turbidites such as groove
casts, flute casts, primary current lineations, mudstone
rip-up clasts, load casts, convolute laminations, graded
bedding, contorted stratification, synsedimentary
slumps, and the development of Bouma (1962)
sequences. Minute, deep-water pelecypods in these
rocks (USGS locality 4657) indicate middle or even
outer sublittoral depths. This part of the Metralla con-
sists mostly of rhythmically alternating beds of sand-
stone and shale; the sandstone interfingers westward
with the dominantly siltstone and shale sequence of the
Liveoak Shale Member, which was deposited in even
deeper water.

AGE

Marks (1941b), based on numerous megafossil and
microfossil collections, particularly from Grapevine
Creek and Reed Canyon, concluded that the Metralla
Sandstone Member was late Eocene in age. Numerous
additional megafossil collections from near Pastoria
Creek (USGS locality M4640 and California Academy of
Sciences locality 816), Liveoak Canyon (USGS localities
M4641 and M4642), Tecuya Creek (USGS locality
M4637), east of Salt Creek (USGS localities M4647 and
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M4648), Pleito Creek (USGS locality M4651) and east of
San Emigdio Creek (USGS locality M4657) indicate a
“Tejon” (middle Eocene) age. Turritella uvasana
sargeanti, Oleaguahia horni, and Tellina lebecki from
Liveoak Canyon and farther east, and Turritella
uvasana sargeanti from Pleito Creek indicate the
“Tejon” age. Foraminifers from the upper part of the
Tejon Formation (the Metralla Sandstone Member of
this paper) in San Emigdio Canyon indicate a Narizian
age (DeLise, 1967).

Foraminiferal collections from the middle shale unit
of the overlying San Emigdio Formation indicate a
Narizian age (DeLise, 1967). Megafossils from the San
Emigdio Formation indicate a Refugian age west of San
Emigdio Creek (USGS localities M4595, M4596,
M4597, and M4598) on the presence of Acila shumardi,
in Los Lobos Canyon (USGS localities M4664 and
M4666), and in the San Emigdio Canyon area (USGS
localities M4638, M4660, M5785, M5786, M5787,
M5788, and M5789). The overwhelming amount of data
from the Metralla Sandstone Member support a “Tejon”
or Narizian (middie Eocene) age for it.

REED CANYON SILTSTONE MEMBER
DEFINITION

The Reed Canyon Siltstone Member, the uppermost
member of the Tejon Formation, forms a sequence of
marine and brackish siltstone with minor amounts of
fine-grained sandstone and shale. I measured a thick-
ness of 99 feet (30 m) at its type locality, compared to 160
feet (49 m) by Marks (1943); the Reed Canyon Siltstone
Member ranges in thickness from zero to about 200 feet
(61 m). It rests conformably and gradationally on the
Metralla Sandstone Member and is overlain con-
formably by the Tecuya Formation. It crops out discon-
tinuously between Black and Metralla Canyons but is
absent elsewhere, or, if present, has been mapped as
part of the upper part of the Metralla or lower part of the
San Emigdio Formation, both of which contain siltstone
deposits. It locally contains molluscan fossils and for-
aminifers, as well as carbonaceous and coal-bearing
strata.

TYPE SECTION

The section of the Reed Canyon Siltstone Member
measured by Marks (1943, figs. 232 and 233) in Reed
Canyon is here designated the type section. It is about
one-half mile (0.8 km) south of the mouth of the canyon,
inthe E¥2sec. 25, T. 10 N., R. 20 W,, San Bernardino base
line and meridian, Grapevine 7%-minute quadrangle
(pl. 1, figs. 8 and 12).
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Thickness
Feet Meters

Tecuya Formation (lower part):

Conglomerate, cobble and boulder, nonmarine;
weathers red; sandstone lenses interbedded.

Conformable contact.

Conglomerate, pebble and cobble; weathers gray
to brown; clasts mostly quartzite and volcanic
fragments; contains fossil oysters, rare.

Sandstone, fine- to medium-grained, at base;
bed 2 in. (0.05 m) thick; contains small-scale
cross strata and current ripple marks.

Tejon Formation (part):
Reed Canyon Siltstone Member:
3. Shale, silty; laminated; weathers red;
finer at top and coarser at base ... ... 3
2. Sandstone, grayish, silty, fine-grained;
massive; extensively bioturbated,
some laminated beds at base ... ..... 2 6
1. Siltstone and interbedded shale;
carbonaceous laminae, black,
scattered; contains local calcareous
concretions that contain mollusk
fragments.........................
Total thickness. ..........................
Metralla Sandstone Member (upper part):
Sandstone, silty; massive; bioturbated;
contains calcareous concretions; mollusk-
rich beds scattered.

Contact with overlying Reed Canyon Siltstone

Member conformable.

929
104

30.2
319

LITHOLOGY, THICKNESS, AND
STRATIGRAPHIC RELATIONS

The Reed Canyon Siltstone Member, 0-200 feet (0-61
m) thick, consists of fine-grained sandstone, siltstone,
and silty shale. It has not been formally recognized east
of Grapevine Creek, although it may be present in the
upper part of the Tejon Formation at the Edmonston
Pumping Plant east of Pastoria Creek as a sequence of
carbonaceous siltstone and shale and in the upper part
of small outcrops of the Metralla Sandstone Member on
the east side of Grapevine Creek as carbonaceous silt-
stone and shale.

Tt can be traced westward from Reed Canyon as a thin,
very poorly exposed unit of siltstone and shale overlying
the Metralla Sandstone Member; it either may grade
laterally into the middle shaly unit of the overlying San
Emigdio Formation near Salt Creek or may persist west-
ward below the San Emigdio Formation. It is not mappa-
ble west of Salt Creek, although thin siltstone and shale
is present locally in the uppermost part of the Metralla
Sandstone Member as far west as the area between
Pleito and San Emigdio Canyons.

The Reed Canyon Siltstone Member locally is very
rich in carbonaceous material, containing very thin beds
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of poorly consolidated coal. It is extensively bioturbated,
locally contains mellusks, and most commonly consists
of thinly interlaminated siltstone and shale.

AGE

Marks (1941b) assigned a late Eocene age for the Reed
Canyon Siltstone Member from foraminifers collected at
the type locality; its age farther west is very poorly
known. Pelecypods that I collected from it at Salt Creek
(USGS locality M4647) were diagnostic only of an early
Tertiary age. It may be at least partly coeval with the
San Emigdio Formation (Nilsen and others, 1973, p.
H12). The Reed Canyon is therefore here considered to
be of middle and late(?) Eocene (late Narizian and
Refugian?) age.

STRATIGRAPHIC RELATIONS

The Tejon Formation is conformably overlain by the
marine San Emigdio Formation in the western San
Emigdio Mountains (pl. 1). In its type section in San
Emigdio Creek, it is 1,090 feet (332 m) thick and consists
of massive sandstone with some pebble conglomerate in
the lower part, sandy shale and mudstone in the middle
part, and abundantly fossiliferous, thin- to thick-bed-
ded sandstone in the upper part (DeLise, 1967; Nilsen
and others, 1973). Eastward it thins and pinches out
near Salt Creek; westward it thickens to a sequence of
locally fossiliferous, coarse-grained sandstone that is
interbedded with siltstone and shale (Van Amringe,
1957; Hammond, 1958). Foraminiferal studies in its type
area by DeLise (1967) indicate that shale in the lower
beds of the middle part of the San Emigdio Formation is
Narizian in age and was deposited at upper bathyal or
lower neritic depths. The age of the San Emigdio is
herein considered to be late Eocene (Refugian) on the
basis of megafossils from its lower and upper parts.
These fossils indicate shallow-marine, locally possibly
intertidal deposition (Nilsen and others, 1973).

The Tejon Formation is overlain by the Eocene(?) to
Miocene Tecuya Formation in the eastern San Emigdio
and western Tehachapi Mountains (pl. 1). The Tecuya,
originally named the Tecuya beds by Stock (1920, 1932),
later renamed the Tecuya Formation by Marks (1941b,
1943), forms a nonmarine sequence of sedimentary and
volcanic rocks. The Tecuya Formation intertongues
westward with shallow-marine rocks of the Pleito and
Temblor Formations. The Tecuya consists of similar
lower and upper units of interbedded conglomerate and
sandstone and a middle unit of basalt and dacite. In its
type area west of Tecuya Canyon, it is 2,350 feet (717 m)
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thick (Nilsen and others, 1973). The basal beds of the
Tecuya Formation extend westward as a thin nonmarine
tongue between the marine San Emigdio and Pleito
Formations. The contact between the Tecuya and the
underlying Tejon Formation is apparently conformable,
although previous workers have suggested that it is
unconformable (Marks, 1941a; Harris, 1950). The Tecuya
was probably deposited by braided streams as a series of
alluvial fans draining source areas to the east and
southeast during late Eocene(?), Oligocene, and early
Miocene time. As the fans built westward, the late
Eocene(?) and Oligocene shoreline retreated pro-
gressively to the west, as indicated by westward regres-
sion of the Metralla Sandstone Member and San
Emigdio Formation through time (Nilsen and others,
1973).

STRATIGRAPHIC SYNTHESIS

Thirteen measured sections through the Tejon For-
mation from east of the Edmonston Pumping Plant to
near Santiago Creek provide the basis for the strat-
igraphic summary shown in figure 13. The upper datum
of the cross section is the top of the Metralla Sandstone
Member, except where it is not present near Santiago
Creek. The Reed Canyon Siltstone Member, because of
its thinness and intermittent presence, is not included
in the cross section. In addition to the sections described
above, sections were measured (1) about one-half mile
(0.8 km) east of the Edmonston Pumping Plant, (2)
between Liveoak and Pastoria Creek, (3) Black Canyon,
(4) Pleito Creek, and (5) the north limb of the Devils
Kitchen syncline. Four measured sections with fossil
control were kindly provided by the Atlantic-Richfield
Oil Company from unpublished work done in 1939-1940
by M. L. Hill, R. S. Beck, Catinari, Sitzman, L. C. Forest,
S. A. Carlson, and J. S. Sheller.

The stratigraphic cross section indicates that the
Uvas Conglomerate Member is a persistent basal con-
glomerate and sandstone that marks the onset of Tejon
sedimentation, although it varies considerably in
lithology and thickness throughout the area. The over-
lying Liveoak Shale Member thickens abruptly west-
ward to a maximum thickness of more than 2,000 feet
(610 m) in Pleito Creek; west of Pleito Creek, it thins to
about 1,000 feet (305 m) in the Devils Kitchen area and
at least about 1,000 feet (305 m) near Santiago Creek.
The Metralla Sandstone Member also thickens abruptly
westward to about 2,000 feet (610 m) near Pleito Creek;
west of Pleito Creek, it interfingers with the Liveoak
Shale Member. It persists as irregular lenses and fin-
gers of sandstone west of Williams Canyon but is not
present near Santiago Creek.
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FicURE 13.—Stratigraphic cross section of the Tejon Formation. Upper datum is top of Metralla Sandstone Member. Years refer to dates
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SUBSURFACE STRATIGRAPHY

The Tejon Formation has been penetrated by about 65
wells in and adjacent to the Wheeler Ridge and North
Tejon oil fields, and by 26 wells outside the productive
limits of these two fields (Weber, 1973). However, very
few of these wells have completely penetrated the
Eocene sequence to the basement, so the subsurface
stratigraphic record of all of the Tejon Formation is
incomplete. This is especially true in the southwestern
corner of the San Joaquin Valley, where Eocene rocks
are deeply buried. In most of the area, almost all oil
production from the Tejon is from the Metralla Sand-
stone Member, so there is little economic incentive to
drill deeper. Abrupt facies changes from east to west in
both the Metralla Sandstone Member and the overlying
San Emigdio Formation, together with the difficulties in
distinguishing the nonmarine strata of the Tecuya For-
mation from adjacent marine rocks, make correlations
between the Wheeler Ridge area and well sections to the
west difficult.

Weber (1973) investigated subsurface facies changes
in the Metralla Sandstone Member in the Wheeler
Ridge area, where well control is reasonably good. In
this area, the Metralla in subsurface consists of mas-
sively bedded fine- to medium-grained sandstone with a
minor amount of siltstone and thin interbedded sand-
stone and siltstone. Shale is uncommon, and massive
sandstone beds are as thick as 100 feet (30.5 m).
However, the sandstone beds are laterally discon-
tinuous, so that correlation between adjacent wells is
difficult.

Weber (1973) prepared maps showing sandstone and
siltstone percentages and the drilled thickness of the
Metralla in the Wheeler Ridge area. The percentages
were determined by counting sandstone beds on avail-
able electric logs using conservative techniques (fig. 14).
These maps indicate a decrease in thickness to the
northwest of the Metralla from a maximum of perhaps
1,000 feet (305 m) southeast of Wheeler Ridge. In addi-
tion, the percentage of siltstone increases and the grain
size and porosity decrease to the northwest. These data
suggest that the productive part of the Metralla Sand-
stone Member of the Wheeler Ridge area, probably con-
sisting of thick shallow-marine sandstone, grades
laterally northwestward into deeper marine fine-
grained sandstone, siltstone, and shale. This change
corresponds to the westward transition in outcrop of the
Metralla to finer grained rocks in the San Emigdio
Canyon area. The westward subsurface facies changes
in the Tejon Formation are similar to those seen in
outcrop, particularly the westward fingering out of the
Metralla Sandstone Member into the Liveoak Shale
Member (fig. 15).

Wells drilled into the Tejon Formation west of the San
Emigdio Canyon area have penetrated mostly siltstone
and shale but little sandstone. These fine-grained rocks
probably correlate laterally with the sandstone-poor
sequence of the Liveoak Shale Member west of San
Emigdio Canyon, where sandstone of the Metralla
apparently pinches out westward. The shelf edge,
defined by the transition from shallow- to deep-marine
facies and the decrease in both thickness and percen-
tage of sandstone, appears to have trended almost east-
west along the north edge of the Wheeler Ridge area and
from there southwest across the area of Pleitito and San
Emigdio Creeks.

ISOPACH ANALYSIS

An isopach map of the Tejon Formation was prepared
from measured sections and well control, using the
basal unconformity as the lower datum and the contact
with the San Emigdio and Tecuya Formations as the
upper datum (fig. 16). Well control, from data kindly
supplied by A. H. Warne, formerly with Tenneco Oil Co.,
permits comparison of surface and subsurface thick-
nesses. However, no thickness data for the Tejon Forma-
tion are available to the northwest, where it is deeply
buried beneath younger sediments, and thickness data
from wells in the western part of the area may not be
completely reliable because of structural complications.

The isopachs have a north-south orientation in the
eastern part of the area with the greatest thickness near
Pleito Creek. The zero isopach, located near Tunis
Creek, extends north-northwest and defines the max-
imum eastward transgression of the shallow sea in
which the Tejon Formation was deposited. Only non-
marine sedimentary rocks of the Tecuya Formation (sur-
face) and the Walker Formation (subsurface) are present
east of the zero isopach; the age of these units is poorly
known, but their lower parts may be middle Eocene
(American Association of Petroleum Geologists, 1957;
Hackel, 1966; Nilsen and others, 1973). The northward
trend of the isopach lines in the eastern part of the area
is presumably parallel to the original shoreline and
general orientation of the depositional shelf.

The Tejon Formation is thickest in outcrop near Pleito
Creek, where it is more than 4,000 feet (1,220 m) thick
(figs. 13 and 16). To the west and north (the subsurface
Famosa sand is about 600 feet or 185 m thick), it thins
markedly, coinciding with general decreases in amount
of sandstone, and changes from mainly shallow to
mainly deep-marine facies. The thinner shale-rich
sequences to the west and north were characterized by
slower rates of sedimentation and probably greater
postdepositional compaction, yielding even thinner sec-
tions.
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In summary, the Tejon Formation is a lens-shaped
body in east-west cross section. It thins toward the east,
north, west, and southwest. Maximum subsidence of the
shelf occurred in the Pleito Creek outcrop area, permit-
ting more than 4,000 feet (1,220 m) of sand, mud, silt,
and gravel to accumulate. The southward extent and
thickness patterns are unclear because of the lack of
outcrop and subsurface records of the Tejon Formation.

CONGLOMERATE AND SANDSTONE PERCENTAGES

Lithologic variation in the Tejon Formation is
expressed (fig. 17) as the proportion of conglomerate and

sandstone combined to shale and siltstone in the total
thickness. These data were derived from measured sec-
tions and subsurface electric logs. The following trends
are apparent: (1) the percentage of sandstone decreases
westward from Pleito Creek; (2) the percentage of sand-
stone increases eastward and is greatest at the east end
of the outcrop area; (3) the percentage of sandstone
ranges from 40 to 60 percent between Pleito Creek and
the Edmonston Pumping Plant. These changing
percentages result primarily from the northwestward
fingering out of the Metralla Sandstone Member into
the Liveoak Shale Member and the north-south trend of
the virtually 100 percent conglomerate and sandstone
eastern depositional edge or shoreline facies of the Tejon
Formation, as suggested by the isopach map (fig. 16).
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Ficure 16.—Isopach map of the Tejon Formation. Well control from A.H. Warne, Tenneco Oil Co.; surface control from measured sections shown
in figure 13.
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SEDIMENTARY STRUCTURES

CROSS STRATIFICATION

Various types of cross-strata are present in sandstone
of the Tejon Formation. The most common types are
medium- and large-scale cross-strata in the Uvas Con-
glomerate Member and eastern exposures of the
Metralla Sandstone Member, and small-scale cross-
strata in the lower and upper parts of the Liveoak Shale
Member and the western exposures of the Metralla
Sandstone Member.

The medium- and large-scale cross-strata commonly
consist of west-dipping foresets that range from 0.5 to
2.0 feet (15-60 cm) in amplitude and to 30° in inclination
(figs. 18, 19, and 20). These cross-strata are commonly
solitary, consisting of a single set of cross-strata overlain

STRATIGRAPHY AND SEDIMENTOLOGY OF THE TEJON FORMATION, CALIFORNIA

and underlain by other types of deposits. The lower
bounding surface is typically eroded into the underlying
deposits and curvilinear in shape, locally trough-
shaped. Individual cross-strata within a set are typ-
ically uniform in grain size and lithology, but many
contain scattered pebbles or molluscan shells that in
some sets are concentrated in the lower parts or at the
base of the cross-strata. These cross-strata fall into
Allen’s (1963) Groups I and II, interpreted as having
been produced in shallow-marine environments as a
result of either the migration of solitary banks with
curving or linear fronts or the cutting and filling of
isolated channels or hollows. Both of these processes
may be active during storm conditions.

Small-scale cross-strata are more variable in direc-
tion of dip and amount of inclination. They are less than
2 inches (5 cm) in amplitude, occur as solitary or
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FIGURE 17.—Sandstone-percentage map of the Tejon Formation. Well control from A.H. Warne, Tenneco Oil Co.; surface
control from measured sections shown in figure 13.























































































SEDIMENTARY FACIES

SHALLOW-MARINE SANDSTONE FACIES

The shallow-marine sandstone facies was deposited
on the shelf offshore from the nearshore conglomerate
and sandstone facies, but still in shallow-marine condi-
tions above wave base. It is characteristic of the upper
part of the Uvas Conglomerate Member and exposures
of the Metralla Sandstone Member east of Pleito Creek
(pl. 1). It consists almost wholly of generally fine- to
medium-grained sandstone. Molluscan shells are
locally abundant and indicate sandy, level bottoms at
depths ranging from low tide to about 300 feet (91 m) (W.
O. Addicott, written commun., Feb. 18, 1972). The sand-
stone is generally poorly sorted and contains abundant
silt-sized matrix material.

Sedimentary structures and bedding are generally
absent, probably as a result of extensive bioturbation.
Most of this facies consists of massive, irregularly bed-
ded sandstone with abundant medium to large spher-
oidal calcareous concretions. The few preserved
sedimentary structures present include current ripple
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markings and small-scale cross-strata, and more rarely,
medium- and large-scale cross-strata and planar bed-
ding. Movement of sand and current activity must have
been generally minimal, with low energy characterizing
the offshore environment, a situation favorable for bur-
rowing organisms.

DEEP-MARINE SANDSTONE FACIES

The deep-marine sandstone facies is represented by
the western outcrops of the Metralla Sandstone Mem-
ber and in the upper and lower parts of the Liveoak
Shale Member. It was deposited by turbidity currents
that flowed westward down a submarine slope located
west of the shelf area. The facies consists of interbedded
sandstone, siltstone, and shale organized into graded
beds that contain Bouma sequences; each bed repre-
sents the deposit of a single turbidity current.

Sandstone of this facies is fine grained. No con-
glomerates composed of igneous or metamorphic clasts
are present, although rip-up clasts of mudstone and
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siltstone are common in places. The beds of sandstone
were derived from sands deposited on the shelf to the
east, and they thicken eastward. Sparse megafossils
consisting of minute, apparently dwarf pelecypods
indicative of middle or outer sublittoral depths are pres-
ent.

Sedimentary structures indicative of turbidite sedi-
mentation are common, particularly parallel stratifica-
tion of the Bouma b division (Bouma, 1962). Evidence for
synsedimentary slumping is common, such as contorted
stratification, and dikes of sandstone are present in this
facies. The combination of Mutti and Ricci Lucchi (1972,
1975) facies D turbidites (base-cut-out Bouma
sequences), low sandstone-to-shale ratios, slumping,
stratigraphic setting west of the shelf facies, and
absence of deep-sea fan features within these turbidites
suggests deposition on a submarine slope.

DEEP-MARINE SHALE FACIES

The deep-marine shale facies is represented by most
of the Liveoak Shale Member. It was deposited in off-
shore bathyal to abyssal environments as indicated by
foraminifers. The deepest environments were located at
the western outcrop areas of the Liveoak, particularly
west of San Emigdio Canyon. Here the Liveoak Shale
Member is characterized by scattered foraminifers and
a lack of megafossils. It consists dominantly of
micaceous and argillaceous shale or claystone, but
includes interbedded siltstone and some fine-grained
sandstone.

Outcrops are either shaly or massive and blocky; bio-
turbation is widespread and strongly developed, and in
most outcrops only remnants of stratification are visi-
ble. Some of the interbeds of siltstone and shale contain
thin, irregular, very small scale cross-strata and irreg-
ular current ripple markings. Coarser grained beds of
turbidite sandstone are locally present and are typically
of Mutti and Ricci Lucchi facies D, containing T,
sequences.

The deep-marine shale facies is probably composed of
pelagic microfaunal shell detritus that has slowly set-
tled out of the oceanic water column plus fine-grained
terrigenous detritus transported to deep water from the
continental shelf to the east. Turbid-layer flows,
nepheloid layers, and flood-generated overflows and
interflows of sediment may have also contributed fine-
grained sediment to this facies.

DEPOSITIONAL HISTORY
AND PALEOGEOGRAPHY

The Tejon Formation was deposited primarily on part
of the continental shelf that existed along the western

border of North America during Eocene time. It records
a major transgression from west to east that began in
the early Eocene (the megainvertebrate “Capay” Stage)
and reached its maximum extent with deposition of the
Liveoak Shale Member during middle Eocene time (the
megainvertebrate “Domengine,” “Transition,” and
“Tejon” Stages) (fig. 7). During the late middle Eocene,
the shallow sea covering the shelf regressed westward
as the regressive shallow-marine Metralla Sandstone
and Reed Canyon Siltstone Members were deposited
(fig. 53). A prominent inferred paleogeographic feature
of the western part of the depositional area was the
west- and northwest-facing submarine slope on which
the deep-marine turbidite sandstone facies of the
Metralla was deposited. This slope was probably part of
the early Tertiary continental slope at the western edge
of North America and was presumably located at the
transition between basement rocks of granitic character
to the east and gabbroic character to the west. Ross
(1970) postulated that this basement contact represents
a Mesozoic subduction zone; if so, it persisted in Eocene
time as a submarine slope rather than an active zone of
subduction or faulting, because the Uvas Conglomerate
Member uniformly covers with unconformity both the
mafic and felsic basement rocks.

In the western part of the range during late Eocene
and early Oligocene time, the deep-marine sandstone
and shale facies of the Liveoak Shale and Metralla
Sandstone Members were covered by thick shallow-
marine deposits of the San Emigdio Formation. This
succession indicates that the west-facing Eocene sub-
marine slope had disappeared as a paleogeographic fea-
ture in that area, most probably as a result of uplift in
the area of the western San Emigdio Mountains.

Farther west, a continental borderland or peninsula
underlain by granitic basement rocks of the Salinian
block is inferred to have been present (Nilsen and
Clarke, 1975); it may have been sheared off from the
southern end of the Sierra Nevada by pre-Eocene right-
lateral slip along the proto-San Andreas fault (Clarke
and Nilsen, 1973; Nilsen and Clarke, 1975; Nilsen and
Link, 1975; Clarke and others, 1975; Nilsen, 1977;
Nilsen and McKee, 1979) or have been transported even
greater distances. This inferred peninsula or bor-
derland was presumably the source area for deep-sea
fans such as the Point of Rocks Sandstone Member of
the Kreyenhagen Formation, located in the south-
western San Joaquin Valley northwest of the Tejon For-
mation.

The inferred regional Eocene paleogeography for the
southern San Joaquin Valley is indicated by figure 54.
At the eastern end of the Tejon Formation outcrop belt
where the Tejon thins and consists almost wholly of
shallow- marine and nearshore sandstone, it is impossi-
ble to stratigraphically separate transgressive sand-
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stone of the Uvas Conglomerate Member from
regressive sandstone of the Metralla Sandstone Mem-
ber. Both units are conglomeratic and both grade later-
ally eastward into nonmarine facies similar to the
Tecuya Formation. This facies persists northward in the
subsurface as the Walker Formation, a nonmarine
sequence ranging from possibly middle or late Eocene to
early Miocene in age (Addicott, 1970a, b). The Walker
also crops out along the southeast margin of the San
Joaquin Valley (Bartow and Doukas, 1978). The Tejon
Formation also extends northward in subsurface as the
Famosa sand of Hackel (1966) (American Association of
Petroleum Geologists, 1957).

The north-south-trending paleogeography during
Tejon sedimentation suggests that the southern parts of
the east-west-trending San Emigdio and western
Tehachapi Mountains were covered by marine waters
during the Eocene. Sedimentologic data and composi-
tion of conglomerate clasts suggest that both the Tejon
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Formation and the Tecuya Formation were derived from
source areas to the east, possibly including the Mojave
Desert region to the southeast. No evidence for south-
erly or westerly source areas exists for either formation.
Subsurface facies relations to the north in the Metralla
Sandstone Member of the Tejon Formation suggest that
the Eocene submarine slope separating the shelf area to
the east from the deep-sea basin to the west trended
northeast (Weber, 1973).

The overlying San Emigdio and Pleito Formations
were apparently derived from the south or southeast, as
suggested by subsurface studies by Tipton (1971) and
Tipton and others (1973, 1974). These units may have
been partly if not wholly derived from source areas
south of the present San Andreas fault. If one assumes
200 miles (320 km) of post-Eocene right-lateral slip
along the San Andreas fault (Clarke and Nilsen, 1973), a
likely source area is the Gabilan Range. The earliest
evidence of uplift in the area of the present San Emigdio

Ficure 53.—Simplified paleogeographic model of the Uvas Conglomerate (uv), Liveoak Shale (lo), Metralla Sandstone (m) and Reed Canyon (rc)
Members of the Tejon Formation. Other abbreviations: be, basement complex; te, Tecuya Formation.



STRATIGRAPHY AND SEDIMENTOLOGY OF THE TEJON FORMATION, CALIFORNIA

68

(JS) 09SHHuRI UeS YHM ‘QUI[ISBOO Jo soer) Juasard

sjueseadal puUR[ISPIOQG [EIUIUIIUOD UT SUI| pajo( (£L61) USSIN pue axre[) Aq paio)sai se ‘afue)y I0[qUIQY, 97} UT UOIIRULIO] UsSequakary] oY)

JO ISqUIDTA] 2U0ISPUEG SO0} JO JUIO] 3Y} PUB SUTRJUNOJ ZNI)) BIUBG 91} Jo suoIspueg oueng oy} sestiduwros dews jo 1ajued ur uej eos-doap adxer]

‘welSerp ul palolsal usdq sey J[Nej seaipuy ueg fuofe (ury 01g) seiu 00z A[@reunxordde jo 19sjjo [e1a7e1-3YS11 Ua00H-1S0] 110dSULRI) JUSUWITPIS
JO SUOTORIIP 99EIIPUI SMOLITY "UOIJRULIOY Uo(a], Jo Uo1jedo] = X Xo[[eA uinbeop ueg jo pud yjnos jo AydeiFoaSosred susioy o[ppIul paiisju]— G HINDL]

P S31IW 00t 0s 0
/ ; L L - } |
T SHALINOTIN 09L 08 0

@|eds @jewixosddy

asueuanosd

. .“.......u..‘..uw\« e e e P uess
4 R L a ) ' ’ . e

. ) \ 21084
< . . N .../
P L . ;.. \

\

. doN—y cm* /
A ) .._ ~\/<, eas-daaq
—— % a N suie|d b /\ [N A
— Ry
|7 NN
\\ Lo \/ N ,,

/ . .
@aueusaold Tyl Lol TS\ m ,
A SN
N \ 1e1AN| |y . I ——
B ~—— 4001
. N

\
|
]
/ N
/
uen81S \ ! \ \
y N N N
N ) euneW
\ L. -an
\ qns
\
- \\ \
N
AN

oGE



SUMMARY AND CONCLUSIONS

Range is in extreme southwestern part, near Brush
Mountain, as indicated by the unconformable relation of
the Temblor Formation on older Tertiary units (fig. 8;
Nilsen and others, 1973). The main uplift of the moun-
tains, however, must have taken place much later, dur-
ing Pliocene or Pleistocene time, when thick nonmarine
deposits were shed northward into the southern San
Joaquin Valley (pl. 1). This period of uplift was accom-
panied by or followed by major northward thrusting of
the basement complex and the Tertiary sequence along
a series of imbricate thrust slices, primarily during
Quaternary time.

ECONOMIC ASPECTS

The Metralla Sandstone Member is a reservoir rock
for petroleum and has been extensively drilled at
Wheeler Ridge and adjacent areas north of the outcrop
belt. The oil has been produced only east of Pleito Creek,
where the Metralla consists chiefly of the shallow-
marine sandstone facies. North of the western San
Emigdio Mountains between Maricopa and Santiago
Creek, the Tejon Formation lies deeply buried beneath
structurally complex younger sedimentary rocks and
has not been penetrated by wells. Attempts to find addi-
tional oil fields in the deeply buried Metralla Sandstone
Member in the southern San Joaquin Valley west of
Wheeler Ridge have thus far been unsuccessful.

The data presented herein, based on surface geology
and attempted subsurface correlation, indicate that the
Metralla Sandstone Member fingers out northwestward
and westward in outcrop and probably in subsurface
into the Liveoak Shale Member. This fingering out cor-
responds to a change from shelf to slope to deep-marine
depositional environments. Because the sandstone
becomes finer grained, thinner bedded, and less porous
westward and northwestward, it is less suitable as an oil
reservoir. Consequently, exploration in the Metralla
should probably be confined to the areas where it was
deposited on the middle Eocene shelf, approximately
southeast of a line connecting the north edge of the
Wheeler Ridge oil field and the Eagle Rest Peak area (pl.
1). Northwest of that line, the Tejon Formation probably
consists largely of shale and siltstone with some thin
interbeds of fine-grained sandstone in the subsurface as
well as in outcrop. There is no evidence to indicate that a
deep-sea fan was deposited to the west or northwest,
although if one were present, it might provide a suitable
reservoir, as later Miocene deep-sea fans have yielded
large amounts of petroleum in the southern San Joa-
quin Valley (MacPherson, 1977), and the area has been
subjected to repeated shoaling and deepening episodes
(Bandy and Arnal, 1969).

69

In subsurface to the northwest, the equivalent of the
Liveoak Shale Member is called the Kreyenhagen For-
mation of the Temblor Range and subsurface western
San Joaquin Valley. There are probably no significant
age differences between these units, as the for-
aminiferal samples from the westernmost outcrops of
the Liveoak Shale Member indicate. Suitable reservoirs
for oil are present on the west edge of the San Joaquin
Valley in the coeval Point of Rocks Sandstone Member of
the Kreyenhagen Formation of the Temblor Range,
which fingers out eastward into shale of the
Kreyenhagen Formation and probably southeastward
into the Liveoak Shale Member. Suitable Eocene explo-
ration targets in the area, then, consist of the Point of
Rocks to the northwest (probably northwest of Mar-
icopa) and the Metralla Sandstone Member to the east.
In the intervening area, Eocene strata consist primarily
of shale.

SUMMARY AND CONCLUSIONS

The Tejon Formation was deposited on crystalline
basement rocks of the San Emigdio and western
Tehachapi Range as a result of an eastward early Eocene
transgression of a shallow-marine sea followed by a
westward middle Eocene regression. The Tejon consists
of a basal shallow-marine transgressive conglomerate,
breccia and sandstone (Uvas Conglomerate Member),
an overlying deeper marine shale (Liveoak Shale Mem-
ber), and an upper regressive sandstone (Metralla
Sandstone Member). Locally a fourth member, thought
to be a lagoonal siltstone (Reed Canyon Siltstone Mem-
ber), can be mapped. The regressive sandstone-siltstone
association grades laterally westward into turbidite
sandstone and shale deposited in slope environments.
The regressive deposits are overlain in the east by
braided-stream conglomerate of the Tecuya Formation
and in the west by shallow-marine sandstone and con-
glomerate of the San Emigdio Formation. Abundant
megafossils and foraminifers in the Tejon Formation
provide correlation between deep- and shallow-marine
facies.

The absence in the San Emigdio and western
Tehachapi Mountains of Cretaceous forearc basin de-
posits of the Great Valley sequence, which are extremely
thick and widespread to the north in the San Joaquin
Valley and to the south and west in the Transverse and
Peninsular Ranges, and the absence of Paleocene strata,
which are abundant in regions to the north, south, and
west, suggest tectonic uplift of the area during part or
all of Cretaceous and Paleocene time. Whether the
Great Valley sequence had been deposited and then
eroded, perhaps during latest Cretaceous or Paleocene
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uplift, is not known. During early Eocene time, the
entire area must have undergone gradual subsidence
and associated transgression, perhaps as a tilted block,
and the western part of the area subsided to at least
lower bathyal depths. The basal Eocene conglomerates
were deposited on both mafic basement rocks of the
western San Emigdio Range and granodioritic base-
ment rocks of the main part of the San Emigdio Range
and the western Tehachapi Range. The Eocene basin of
deposition deepened westward as well as northward
toward the present San Joaquin Valley. At the west end
of the outcrop area, the Tejon Formation is overlain with
angular unconformity by the late Oligocene and early
Miocene Temblor Formation.

Full understanding of the paleotectonic and pa-
leogeographic history of the area bordering the south
end of the San Joaquin Valley requires reconstruction of
rocks and terranes presently situated west of the San
Andreas fault. The Eocene Point of Rocks Sandstone
Member of the Kreyenhagen Formation of the Temblor
Range and subsurface portion of the southwestern San
Joaquin Valley has been equated with the Eocene
Butano Sandstone of the Santa Cruz Mountains by
Clarke and Nilsen (1973), an offset along the San
Andreas fault of about 190 miles (305 km). Mafic base-
ment rocks from the Logan Quarry area 6.5 miles (10.5
km) northwest of San Juan Bautista have been equated
with similar mafic basement rocks in the western San
Emigdio Range by Ross (1970), also an offset of about 190
miles (305 km). Nilsen and Link (1975) concluded that
the basal conglomerate resting on mafic basement rocks
near Logan Quarry and overlying shale with thin tur-
bidite sandstone interbeds of the lower part of the San
Juan Bautista Formation of Kerr and Schenck (1925) or
the unnamed Eocene formation as mapped by Dibblee
and others (1979) are equal to the Uvas Conglomerate
and overlying Liveoak Shale Members of the Tejon For-
mation in the East Twin Creek area of the western San
Emigdio Range and indicate a similar offset of 190 miles
(305 km), Cretaceous and Paleocene strata are also
absent from the San Juan Bautista area.

The offsets along the San Andreas fault are consid-
ered by most workers to be the result of late Miocene to
Holocene right-slip movement (Dickinson and others,
1972; Blake and others, 1978; Crowell, 1979). Because
offsets of Eocene, Oligocene, lower Miocene, and middle
Miocene units along the San Andreas fault appear to be
the same 190 miles (305 km), indicating the absence of
movement along the San Andreas fault between Eocene
and late Miocene time (Nilsen and Link, 1975), both the
erosion of possible pre-Tejon Formation deposits and
development of the angular unconformity between the
Tejon Formation and Pleito Formation in the western

San Emigdio Range must be related to tectonic activity
not associated with lateral movements along the San
Andreas fault.

The pre-Tejon Formation erosion could be related to
uplifts associated with a decrease in subduction angle
(Coney and Reynolds, 1977; Keith, 1978), lateral move-
ment along a proto-San Andreas fault (Nilsen, 1978), or
other effects not now clearly understood. The angular
unconformity may be related to initial movements asso-
ciated with the development of the plate boundary
between the Pacific and North American plates follow-
ing initial contact between these plates in southern
California at 29 m.y. ago (Atwater, 1970; Atwater and
Molnar, 1973; Blake and others, 1978).

The marine Eocene basin occupying the southern San
Joaquin Valley extended at least in part west of the San
Andreas fault to the San Juan Bautista area, and also
connected northwestward with the La Honda basin of
the Santa Cruz Mountains area. Northward the basin
extended almost the entire length of the Great Valley
area, interrupted by two west-protruding arches near
Bakersfield and Stockton. To the east the basin was
bounded by the uplifted southern Sierra Nevada, and to
the southeast by uplifted terranes of the Tehachapi
Mountains and northern Mojave Desert areas, in which
some smaller early Tertiary basins were filled with
fluvial deposits (Dibblee, 1967; Nilsen and Clarke, 1975;
Cox, 1979).

However, the extension of the basin southward is
poorly known. Nilsen and Link (1975) and Link and
Nilsen (1979) suggested that it extended southward
across the Salinian block to the northern Santa Lucia
basin, whereas Graham (1976, 1978) inferred the pres-
ence of a land barrier in the vicinity of the northern
mountains between the two basins. Access to the open
ocean was available, in either case, to the north and
northwest.

The Tejon Formation represents a classic example of a
continental-margin onlap-offlap sequence over a shelf
width of 25 miles (40 km). Deposition occurred during
an interval of relative quiescence, at least in comparison
to other parts of the Tertiary of California. Alternating
marine sandstones and shales were deeply buried,
folded, and faulted, yielding stratigraphic and struc-
tural traps for petroleum, particularly in the upper
regressive facies.
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large-scale inclined cross-strata, festoon cross-strata,
vertical cylindrical trace fossils, and rare molluscan
fossils. Abrupt lateral changes in bed thickness and
lithology apparently prevent correlation of these beds
with those exposed on the west side of the creek.

EAST OF SANTIAGO CREEK
GENERAL

This section (fig. 65) is well exposed in a north-north-
west-flowing tributary of Santiago Creek informally
called East Twin Creek by Hammond (1958). It is the
westernmost measured section of the Tejon Formation.
Along the banks of Santiago Creek, the oldest exposed
strata belong to the San Emigdio Formation (USGS
Cenozoic megafossil localities M4596, M4597, and
M4598; pl. 1).

The basal contact of the Uvas Conglomerate Member
is exposed both in the lower part of East Twin Creek,
where it rests on hornblende quartz-diorite-gabbro, and
in the upper part of the East Twin Creek, where it rests
on metadiabase. An exposed thickness of about 1,000
feet (305 m) of Liveoak Shale Member can be seen in the
upper part of the creek (as shown by Hammond, 1958, p.
26), and a thinner section in the lower part of the creek.
The upper part of the Liveoak Shale Member is covered
by alluvium in the lower part of the creek and is trun-
cated with angular unconformity by the Temblor Forma-
tion in the upper part of the creek (figs. 7, 65); as a
result, the complete thickness of the Tejon Formation is
not exposed in this area. However, it may not have been
much more than about 1,000 feet (305 m) inasmuch as it
thins progressively westward from Pleito Creek (fig. 13),
and foraminifers from near the top of the exposed
sequence of Liveoak Shale Member indicate late Ulati-
sian and Narizian ages (USGS Cenozoic foraminiferal
localities Mf2515, 2516, and my field locality TNF-21),
the probable or expected age of the top of the Liveoak
Shale Member if exposed in this area.

MEASURED SECTIONS

Lower PART oF EasT TwiN CREEK

Thickness
i Feet Meters
Aluvial gravel (Quaternary).

Contact with Liveoak Shale Member unconformable.
Tejon Formation (part):

Liveoak Shale Member:

Shale interbedded with fine-grained
sandstone. Shale, foraminiferal.
Sandstone, turbiditic, beds 1-2 in. (2-5 cm)
thick; locally silty. Unit very poorly
exposed; shoe-peg weathering ...........

Thickness
Feet Meters

Uvas Conglomerate Member:

5. Sandstone interbedded with siltstone.
Sandstone, coarse-grained, well-
sorted; grains well-rounded; becomes
finer grained, siltier, and less
resistant toward the top; massive to
laminated; beds as thick as 8 ft (2.5
m); beds contain abundant orbitoidal
foraminifers and a few small
quartzite pebbles scattered
throughout. Siltstone, gritty,
laminated, bioturbated .............

4. Siltstone, massive, bioturbated;
contains abundant orbitoidal
foraminifers ............ ... . ...

3. Sandstone, very coarse to coarse-
grained, well-sorted; crossbedding,
medium- to large-scale; contains
abundant metadiorite clasts along
stratification surfaces in upper parts
of beds; few pebbles of quartzite and
metadiorite scattered throughout
unit. .. ..o 15 4.6

2. Conglomerate, pebble to cobble, clasts
rounded, quartzite and volcanic;
imbricated, clast-supported ......... 5 15

1. Megabreccia, metadiabase fragments as
long as 10 feet (3 m) in matrix of finer
breccia; matrix-supported; fragments
become finer upward; contains a few
rounded quartzite clasts scattered
throughout. Lower contact grades
into basement; possibly weathered
subaerially . ....................... 20 6.1

Total .. ...ooveei e 355 108
Basement complex:
Hornblende-quartz gabbro and diorite,
metamorphosed; strongly foliated (average
orientation 85/80S); contains abundant
hornblende prisms and chlorite.
Contact with Uvas Conglomerate Member unconformable.

60 182

10 35

UpPER PART oF EasT Twin CREEK

Temblor Formation (part):
Conglomeratic sandstone.
(Covered interval)

Tejon Formation (part):
Liveoak Shale Member:

2. Shale, greenish-gray, argillaceous;
contains interbedded sandstone, fine-
grained, laminated, 1-2 in (2-5 cm)
thick, veryrare ....................

1. Shale, greenish gray, argillaceous; shoe-
peg weathered. Unit contains less
than 2 percent interbedded
sandstone; beds 1-2 ft (0.3-0.6 m)
thick; sandstone, two types: fine- to
medium-grained, graded, shale rip-
up clasts; fine-grained, flaggy,
parallel-laminated .................

600 184

347 105
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FIGURE 65.—Measured sections of the Uvas Conglomerate and Liveoak Shale Members of the Tejon Formation in East Twin Creek,
an informally named tributary to Santiago Creek (see pl. 1). Upper part of measured section in part from Hammond (1958).
Note that a larger scale has been used for the Uvas Conglomerate Member (to show details of those parts of the sections) than
for the Liveoak Shale Member.
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Thickness

Feet  Meters
Uvas Conglomerate Member:

4. Claystone, greenish-brown, silty and
sandy, massive; contains foraminifers
and quartz grains scattered

3. Sandstone, quartzose, calcareous,
quartz grains rounded, well-sorted,
partly frosted; thick-bedded to
massive, unstratified, resistant;
cobbles of gneiss and schistose
metadiorite scattered throughout

2. Breccia, partly stratified, blocks of
subrounded schistose metadiorite as
long as 4 ft (1.2 m) set in calcareous
quartzose sandstone matrix, very
coarse to coarse-grained; weathers
white. Basal contact irregular .. ... .. 5 15
1. Megabreccia, unstratified; matrix of
sandstone and siltstone, calcareous,
quartzose, greenish, contains
randomly oriented blocks of schistose
metadiorite. Blocks as long as 10 ft (3
m), most very angular, some partly
rounded; contain pebbles and cobbles
of quartzite, granite, chert, schist,
and gneiss, well rounded, as large as
1 ft (0.3 m) intermixed within
megabreccia. Some orbitoidal
foraminifers scattered throughout
anit. ... 32 958
1,000 305
Basement complex:
Metadiorite, strongly foliated (average
orientation 110/85S); much folding,
mesoscopic, commonly recumbent; hornblende
prisms and chlorite crystals large.
Contact with Uvas Conglomerate Member unconformable.

SUMMARY

The irregular angular blocks of basement rock as long
as 10 feet (3 m) within the brown-weathering sandy
micaceous matrix just above the basal unconformity
show no evidence of rounding. These irregular beds of
breccia are as much as 25 feet (7.6 m) thick and have
been interpreted by Hammond (1958) as rotten zones
developed in place by weathering of the basement rocks.
On the other hand, they may also represent talus, col-
luvium, or landslide deposits; the continued presence of
alimited number of clasts from the basement complex in
overlying strata suggests the persistence of a local
exposed source for these rocks. The minor amounts of
well-rounded pebbles of quartzite, granitic rock, chert,
schist, and gneiss scattered in the upper parts of the
breccia were presumably derived from more distant
sources.

The polymict conglomerate and quartzose sandstone
that overlies the breccia contains an abundant mega-
fauna of pelecypods and gastropods, including Turritella
merriami, that are indicative of a “Capay” age (USGS
Cenozoic locality M4654). The upper part of this sand-
stone unit contains orbitoidal foraminifers and annelid
worm tubules (USGS Cenozoic locality M4655) and
grades upward into gritty silty shale that also contains
orbitoidal foraminifers (USGS Cenozoic locality M4656)
indicative of deposition in warm, shallow, aerated water.
These beds mark the top of the Uvas Conglomerate
Member.

The overlying Liveoak Shale Member contains some
thin beds of sandstone in its lower part. The sandstone
beds are of two types: the first is massive, medium-
grained sandstone that grades upward to fine-grained
sandstone and shale; these commonly contain randomly
oriented rip-up clasts of shale, carbonized plant frag-
ments, and local trace fossils. The second type is flat-
laminated, flaggy, fine-grained sandstone that is
characterized by primary current lineation and small
sole markings that resemble flute casts. The Liveoak in
its middle and upper parts contains rare interbeds of
fine-grained, flat-stratified sandstone 1-2 inches (2.5-5
cm) thick. Foraminifers in the sequence indicate a Penu-
tian age and neritic depths near the base of the Liveoak
(USGS Cenozoic foraminiferal locality Mf2513) and a
Ulatisian to Narizian age and upper to lower bathyal
depths for the middle and upper parts (USGS Cenozoic
foraminiferal localities Mf2514, 2515, and 2516), respec-
tively.

LIST OF INVERTEBRATE MEGAFOQOSSILS

COLLECTED FROM THE TEJON FORMATION

AND ADJACENT OVERLYING STRATA

[See plate 1 for locations; identifications and age determinations by W. O. Addicott unless
otherwise specified]

USGS Cenozoic loc. M4595.—Knoll on prominent northwest-trend-
ing ridge between Pleitito and San Emigdio Creeks in unsurveyed
land 2,050 ft (625 m) N., 2,500 ft (762 m) W. of SW. cor. sec. 19, T. 10N.,
R. 21 W, Eagle Rest Peak 7%-minute quadrangle, from upper 30 ft
(9 m) of fossiliferous section below yellow sandstone, near base of San
Emigdio Formation. Collectors: T. H. Nilsen and W. O. Addicott, 1971.
Gastropods:
Bruclarkia columbiana (Anderson and Martin)?
Bullia clarki Wagner and Schilling
Epitonium sp.
Exilia? .
Neverita sp. aff. N. thomsonae Hickman
Olequahia lorenzana (Wagner and Schilling)?
Perse sp.
Siphonalia merriami Wagner and Schilling
Undetermined internal molds

Pelecypods:
Amiantis?
Cardiid
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Modiolus sp.

Spisula sp. cf. S. packardi Dickerson
Spisula sp. cf. S. rushi Wagner and Schilling
Yoldia ?

USGS Cenozoic loc. M4596.—Ridgetop west of Santiago Creek,
1,500 ft (460 m) N., 1,700 ft (520 m) E. of SW. cor. sec. 23, T. 10N., R. 23
W., Santiago Creek 7¥-minute quadrangle, Heteromacoma bed of San
Emigdio Formation. Collectors: T. H. Nilsen and W. O. Addicott, 1971.

Pelecypod:

Heteromacoma rostellata (Clark)

USGS Cenozoic loc. M4597.—Hillside exposure on west side of
Santiago Creek, about 50-80 ft (15-24 m) stratigraphically above
M4596, 1,500 ft (460 m) N., 1,700 ft (520 m) E, of SW. cor. sec. 23, T. 10
N, R. 23 W, Santiago Creek 7%-minute quadrangle, San Emigdio
Formation. Collector: T. H. Nilsen and W. O. Addicott, 1971.
Gastropods:

Epitonium sp.
Neverita sp.
Pelecypods:
Acila shamardi (Dall)
Amiantis sp. cf. A. mathewsoni (Gabb)
Chlamys?—fragments
Here exavata (Carpenter)
Spisula sp. cf. S. rushi Wagner and Schilling

USGS Cenozoic loc. M4598.—Hillside exposure on west side of
Santiago Creek, 700 ft (210 m) east of SW. cor. sec. 3, T. 10N, R. 23 W,,
Santiago Creek 7%-minute quadrangle, San Emigdio Formation. Col-
lectors: T. H. Nilsen and W. O. Addicett, 1971.

Gastropods:
Neverita sp. aff. N. thomsonae Hickman
Siphonalia?
Undetermined internal molds
Pelecypods:
Amiantis? sp.
Spisula sp. cf. S. packardi Dickerson
Yoldia?

NortE: Turritella variata lorenzana Wagner and Schilling and Epi-
tonium cf. E. condoni Dall were observed in the field at isolated
exposures in the stratigraphic interval between M4598 and M4596.

Summary of USGS Cenozoic Localities M4595, M4596, M4597,
M4598
Age and correlation: Late Eocene, Refugian. Localities on the west
side of Santiago Creek include species restricted to the Refugian Stage
of Schenck and Kleinpell (1936) such as Acila shumardi. Other species
including Here excavata and Heteromacoma rostellata are now known to
occur in older strata. Although the stratigraphically lowest collection,
loc. M4598, consists of doubtfully identified species, A. shumardi has
been previously reported from approximately the same stratigraphic
position at a nearby locality (Hammond, 1958). The biozone of A.
shumardi is restricted to the Refugian Stage, the lower stratigraphic
occurrence being in the lowest part of the Refugian but not at the base.
The biozone of A. shumardi has been long regarded by molluscan
paleontologists as indicative of an early to middle Oligocene provincial
age, but recent work by foraminiferal specialists suggests that the
Refugian Stage, and the biozone of A. shumardi,are of 1ate Eocene age.
The collection from between San Emigdio and Pleitito Creeks, M4595,
also contains species restricted in stratigraphic occurrence to the
Refugian Stage. Suggested environment: Upper part of the inner

sublittoral (neritic) zone, 30-120 feet (9-35 m deep). The Hetero-
macoma bed, loc. M4596, may represent even shallower depths.

The following localities are from (1) a measured sec-
tion in the undifferentiated Tejon Formation at the
Edmonston Pumping Plant (M4631 to M4634 and
M4639) about 1 mile (1V2 km) east of Pastoria Creek (see
fig.16)and (2)from an isolated exposure (M4630) of the
undifferentiated Tejon Formation and about 0.5 mile
(0.8 km) farther east.

USGS Cenozoic loc. M4630.—Hillside exposure 9,250 ft (2,820 m)
E., 3,400 ft (1,030 m) S., of BM 1040 (in SEVY4 proj. sec. 12, T.10N.,R. 19
W.), Pastoria Creek 7/2-minute quadrangle, Tejon Formation. Collec-
tors: T. H. Nilsen and W. O. Addicott, 1971.
Gastropods:

Amauropsis alveata (Conrad)

Calyptraea sp. cf. C. diegoana (Conrad)

Conus sp. cf. C. remondi Gabb

Fissurella n. sp.? aff. F. behri Dickerson

Naticid?

Olivella?

Pseudoperrisolax blakei (Gabb)
Pelecypods:

Brachydontes ornatus (Gabb)?

Corbula sp.

Crassatella sp.—large

Gari sp. aff. G. diegoensis (Hanna)

Gari horni (Gabb)?

Halonanus horni (Gabb)?

Lima sp.—large

Macrocallista sp.

Ostrea?

Schedocardia breweri (Gabb)

Spisula sp. cf. S. acutirostrata Packard

Spondylus carlosensis Anderson?

Tellina sp.

Venericardia sp.
Brachiopod:

Discinisca sp. with fine radial sculpture
Coral:

Undetermined solitary branching species

USGS Cenozoic loc. M4631.—Edmonston Pumping Plant measured
section, about 40 ft (12 m) stratigraphically above base of undivided
Tejon Formation, 7,900 ft (2,400 m) N., 6,900 ft (2,100 m) E. of SW. cor.
T.10N.,R. 18 W,, Pastoria Creek 7%-minute quadrangle. Collectors: T.
H. Nilsen and W. O. Addicott, 1971.

Gastropod:
Calyptraea sp.
Pelecypods:
Barbatia sp.
Brachydontes ornatus (Gabb)?
Ostrea sp. cf. O. idriaensis Gabb
Schedocardia breweri (Gabb)?
Spondylus carlosensis Anderson
Brachiopod:
Terebratulina tejonensis waringi Hertlein and Grant

USGS Cenozoic loc. M4632.—Edmonston Pumping Plant measured
section, about 215 ft (65 m) stratigraphically below top of undivided
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Tejon Formation, 7,900 ft (2,400 m) N., 6,900 ft (2,100 m) E. of SW. cor.
T.10 N., R.18 W., Pastoria Creek 7%2-minute quadrangle. Collectors: T.
H. Nilsen and W. O. Addicott, 1971.
Gastropods:

Bonellitia paucivaricata (Gabb)?

Calyptraea sp.

Ectinochilus?—same taxon as in M4639

Ficopsis remondi (Gabb)

Naticid

Turritella sp.—internal mold with straight whorl profile
Pelecypods:

Cardiid—possibly Schedocardia breweri (Gabb)

Corbula sp.

Macrocallista sp. cf. M. horni (Gabb)

Musculus? sp.—possibly Brachydontes ornatus (Gabb)? of

authors

Mytilus or Modiolus—fragment

Pitar californiana (Conrad)?

Semele diabloi Dickerson?

Solen?

Spisula sp. cf. S. acutirostrata Packard

Spisula sp. cf. S. bisculpturata Anderson and Hanna

Spisula merriami Packard

Tellina sp. cf. T. lebecki Anderson and Hanna

Tellina sp. cf. T. jollaensis Dickerson

USGS Cenozoic loc. M4633.—Edmonston Pumping Plant measured
section, about 250 ft (75 m) stratigraphically below top of undivided
Tejon Formation, 7,900 ft (2,400 m) N., 6,900 ft (2,100 m) E. of SW. cor.
T.10N.,R.18 W,, Pastoria Creek 7¥-minute quadrangle. Collectors: T.
H. Nilsen and W. O. Addicott, 1971.

Gastropods:
Acmaeid—internal mold with marginal “slit” and radial
sculpture, same taxon occurs in M4634
Amauropsis?—minute specimen
Bonellitia sp.
Calyptraea sp.—fragment
Fissurella n. sp.? aff. F. behri Dickerson
Pelecypods:
Arcid
Brachydontes?
Corbula?
Pitar sp.—minute internal molds
Pteria sp.
Schedocardia?
Spisula merriami Packard
Spondylus carlosensis Anderson
Tellina castacana Anderson and Hanna
Tellina sp. cf. T. jollaensis Dickerson
Tellina sp. cf. T longa Gabb (Clark and Woodford)
Scaphopod:
Dentalium?
Brachiopod:
Discinisca sp.

USGS Cenozoic loc. M4634.—Edmonston Pumping plant measured
section, about 190 ft (58 m) from the top of the undivided Tejon
Formation, 7,900 ft (2,400 m) N., 6,900 ft (2,100 m) E. of SW. cor. T. 10
N., R. 18 W, Pastoria Creek 7%-minute quadrangle. Collectors: T. H.
Nilsen and W. O. Addicott, 1971.

Gastropods:
Acmaea sp. cf. A. ruckmani Dickerson
Acmaeid—species occurring in collection from M4633
Amauropsis alveata (Conrad)
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Bonellitia paucivaricata (Gabb)?
Calyptraea sp.
Exilia sp. A
Exilia sp. B
Exilia fausta Anderson and Hanna?
Naticids
Neverita sp.—minute specimens
Olivella mathewsoni Gabb
Pyramidella mucronis Anderson and Hanna
Turbonilla?
Turrid
Turritella buwaldana Dickerson
Turritella uvasana Conrad
Turritella uvasana sargeanti Anderson and Hanna
Undetermined minute internal molds—three taxa
Whitneyella sinuata (Gabb)?
Pelecypods:
Barbatia sp. ef. B. suzzalloi (Weaver and Palmer)
Halonanus horni (Gabb)
Macoma viticola Anderson and Hanna
Macrocallista?
Musculus sp.—possibly Brachydontes ornatus (Gabb) of authors
Nemocardium linteum (Conrad)
Nuculana sp. cf. N. gabbi (Gabb)
Pitar uvasana (Conrad)?
Schedocardia breweri (Gabb)
Spisula sp. cf. S. bisculpturata (Anderson and Hanna)
Spisula merriami Packard?
Tellinid—fragment
Scaphopod:
Dentalium?

USGS Cenozoic loc. M4639.—Edmonston Pumping Plant measured
section, 43 ft (13 m) stratigraphically below top of the undivided Tejon
Formation, 6,850 ft (2,090 m) E. of NW. cor. T. 10 N., R. 18 W,, Pastoria
Creek 7%-minute quadrangle. Collector: T. H. Nilsen, 1971.
Gastropods:

Acmaea sp. cf. A. tejonensis Gabb

Acmaeid

Amauropsis alveata (Conrad)

Calyptraea sp. cf. C. diegoana (Conrad)

Ectinochilus?—same taxon as in M4632

Ficopsis horni (Gabb)

Ficopsis remondi (Gabb)

Mayena? sp. cf. M.? kewi (Dickerson)

Molopophorus tejonensis Dickerson

Naticid

Olivella sp.

Pyramidella?

Surculites isoformis (Anderson and Hanna)?

Turritella sp. cf. T buwaldana Dickerson

Undetermined internal molds—three or four taxa
Pelecypods:

Cardiid

Corbula sp. cf. C. horni Gabb

Gari horni (Gabb)

Glycymeris sp.

Nuculana sp.

Pitar sp. cf. P. tejonensis (Dickerson)

Schedocardia breweri (Gabb)?

Spisula sp.

Tellina castacana Anderson and Hanna?

Venericardia sp.—fragment



92

Scaphopod:
Dentalium sp.

Summary of USGS Cenozoic Localities M4630, 4631, 4632,
4633, 4634, and 4639

Practically all of the species from the Edmonston Pumping Plant
section have been previously reported from the type Tejon Formation
of the San Emigdio Mountains. The collections are probably all refera-
ble to the “Tejon Stage.”

The three highest localities (M4632, M4634, and M4639) are clearly
referable to the “Tejon Stage.” The occurrence of Turritella uvasana
sargeanti at locality M4634 suggests a stratigraphic position in the
upper part of the “Tejon Stage.”

The two relatively small collections from the lowest localities
(M4631 and M4633) do not contain stratigraphically diagnostic spe-
cies. They represent either the “Transition Stage” or the “Tejon Stage”
and contain many rock-dwelling epifaunal mollusks and differ, there-
fore, from the large “Tejon” assemblages from Liveoak Canyon to the
west.

The progressive faunal change indicated on the above stratigraphic
check lists of invertebrate taxa is probably more a matter of gradually
deepening bathymetric facies than of any significant temporal change
in this section. There are, however, a few species in the collections from
the lower part that seem to be restricted in occurrence to the
“Domengine Stage” and others in the collections from the upper part
that have been previously reported only from the “Tejon Stage.”

The assemblage from locality M4631 near the base is composed
almost entirely of epifaunal elements indicative of a hard substrate—
probably rocky—depositional environment. The composition further
suggests a fully marine but extremely shallow-water environment,
possibly intertidal.

The proportion of epifaunal elements is noticeably smaller in the
assemblage collected from locality M4633. A number of infaunal ele-
ments (burrowing) such as the tellinids suggests the development of
appreciable areas of sandy level bottom in addition to the continued
presence of rocky or gravelly areas to support the epifaunal mollusks.
The indicated bathymetric environment is still very shallow but defi-
nitely subtidal.

The assemblages from localities M4632, M4634, and M4639 are
representative of sandy, level bottom communities and somewhat
greater depths in the inner sublittoral zone (low tide to about 300 ft
(90 m).

USGS Cenozoic loc. M4637 —On south wall of east-trending tribu-
tary to Tecuya Creek at an altitude of about 2,500 ft (750 m), 1,900 ft
(580 m) N., 1,250 ft (380 m) W. of SE. cor. sec. 26, T. 10 N., R. 20 W,,
Grapevine 7V.-minute quadrangle, Metralla Sandstone Member of the
Tejon Formation. Collector: T. H. Nilsen, 1971.

Pelecypod:

Undetermined fragments

Age and correlation: Middle Eocene, “Tejon Stage.” These mollusks
are represented by incomplete external molds preserved in a sphe-
roidal concretion. The doubtfully identified Turritella is similar to the
subspecies used by Weaver and Kleinpell (1963) to characterize mol-
luscan assemblages of the Coldwater Sandstone of the Santa Ynez
Mountains. They indicate that T. schencki delaguerrae is restricted in
stratigraphic occurrence to strata assigned to the upper part of the
Narizian Stage of the benthic foraminiferal sequence. This subspecies
has not previously been recorded from the Tejon Formation of the San
Emigdio Mountains.

USGS Cenozoic loc. M4638. —East wall of San Emigdio Canyon, 1.95
mi. (3.14 km) N, 100 ft (30 m) W. of SE. cor. sec. 25, T. 1I0N,,R. 22W,,

Eagle Rest Peak 7%-minute quadrangle, San Emigdio Formation.
Collector: T. H. Nilsen, 1971.
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Gastropods:
Bruclarkia columbiana (Anderson and Martin)
Ficus gesteri Wagner and Schilling
Neverita thomsonae Hickman
Polinices sp. cf. P. washingtonensis (Weaver)
Siphonalia merriami Wagner and Schilling
Pelecypods:
Acila shumardi Dall
Cardium sp.
Solen sp.
Spisula sp. cf. S. pittsburgensis Clark
Spisula sp.cf. S. ramonensis Packard
Spisula sp.cf. S. rushi Wagner and Schilling
Yoldia n. sp.? aff. Y. tenuissima Clark
Scaphopod:
Dentalium n. sp.?
Age and correlation: Late Eocene, Refugian.

USGS Cenozoic loc. M4640.—Approximately 2,000 ft (600 m) east of
Pastoria Creek at an altitude of about 1,550 ft (470 m) (in proj. sec. 29,
T.10N,,R.18W.),2.58mi(4.15km)S., 3,750t (1,140 m)east of NW. cor.,
T 10 N., R. 18 W. (in unsectioned Rancho lands), Pastoria Creek 7%%-
minute quadrangle, Liveoak Shale Member of the Tejon Formation.
Collector: T. H. Nilsen, 1971.

Gastropods:
Calyptraea sp.—internal mold
Polinices sp. cf. P. horni Gabb
Turritella uvasana Conrad
Turritella sp. cf. T. uvasana neopleura Merriam
Undetermined internal mold
Pelecypods:
Callista?—fragment
Musculus sp.
Ostrea sp.
Tellina tehachapi Anderson and Hanna
Venericardia?—fragment
Undetermined fragments
Coral:
Undetermined fragments
Echinoid:
Spatangoid—fragment
Age and correlation: Middle Eocene, “Tejon Stage.”

USGS Cenozoic loc. M4641.—On northeast side of Liveoak Canyon
about 200 ft (60 m) east of west boundary of Pastoria Creek quad-
rangle at an altitude of about 1,725 ft (525 m), 4,330 £t (1,320 m)N., 200
ft (60 m) E. of lat 34°55’ N., and long 118°52.5’, Pastoria Creek 7%-
minute quadrangle. Near the top of the Metralla Sandstone Member
of the Tejon Formation. Collector: T. H. Nilsen, 1971.

Gastropods:
Bonellitia?
Calyptraea diegoana (Conrad)
Crepidula pileum (Gabb)
Conus horni Gabb
Ectinochilus sp.
Ficopsis remondi (Gabb)
Ficus mammilatus Gabb
Molopophorus striatus (Gabb)
“Murex” beali Anderson and Hanna?
Neverita?
Olequahia horni (Gabb)
Olivella mathewsoni Gabb
Polinices horni (Gabb)
Pyramidellid
Ranellina pilsbryi (Gabb)?
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Strepsidura ficus (Gabb)?

Turritella uvasana sargeanti Anderson and Hanna

Undetermined internal molds—two taxa
Pelecypods:

Acanthocardia breweri (Gabb)

Callista sp. cf. C. conradiana (Gabb)

Callista sp. ef. C. horni (Gabb)

Corbula horni Gabb

Nemocardium?

Nuculana sp. ef. N. gabbi (Gabb)

Nuculana uvasana (Dickerson)

Pitar sp- cf. P. uvasana Conrad

Solen?

Spisula sp. cf. S. acutirostrata Packard

Spisula sp. cf. S. merriami Packard

Tellinid—fragments

Venericardia sp—minute specimens
Age and correlation: Middle Eocene, “Tejon Stage.”

USGS Cenozoic loc. M4642.—On west-trending ridge on east side of
Liveoak Canyon at an altitude of about 1,925 ft (587 m), 4,700 ft (1,430
m) N, 850 ft (260 m) E. of lat 34°55’ N., long 118°52.5’ W., Pastoria
Creek 7%-minute quadrangle. At the base of the Metralla Sandstone
Member of the Tejon Formation. Collector: T. H. Nilsen, 1971.
Gastropods:

Amauropsis alveata (Conrad)

Architectonica sp.

Bonellitia sp.

Calyptraea diegoana (Conrad)

Crepidula pileum (Gabb)

Cymatium n. sp.?

Ectinochilus canalifera (Gabb)

Ferminoscala sp.

Olivella mathewsoni Gabb

Pseudoperrisolax blakei (Conrad)

Ranellina pilsbryi Stewart

Sinum obliquum (Gabb)

Strepsidura ficus (Gabb)?

Surculites?

Turritella uvasana sargeanti Anderson and Hanna
Pelecypods:

Acanthocardia breweri (Gabb)

Callista sp. cf. C. andersoni Dickerson

Crassatellasp- ¢f. C. uvasana Conrad

Gari sp.

Glycymeris saggitata (Gabb)

Glycymeris sp—minute specimens

Nuculana parkei (Anderson and Hanna)

Pitar sp. cf. P. tejonensis (Dickerson)

Pitar sp. cf. P. quadratus (Gabb)

Spisula sp. cf. S. acutirostrata Packard

Spisula merriami Packard

Tellina lebecki Anderson and Hanna

Undetermined tellinid
Venericardia sp—fragment
Scaphopod:

Dentalium sp.
Age and correlation: Middle Eocene, “Tejon Stage.”

USGS Cenozoic loc. M4643 —Top of ridge east of Liveoak Canyon at
an altitude of 2,000t (610 m), 4,450t (1,350 m) N, 1,300t (400 m) east
of lat 34°55’ N., long 118°52.5’ W., Pastoria Creek 7%-minute quad-
rangle. Liveoak Shale Member of the Tejon Formation. Collector: T. H.
Nilsen,1971.
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Gastropods:

Epitonium (Boreoscala?) sp.

Euspira nuciformis (Gabb)

Ficopsis horni (Gabb)

Ficopsis remondi crescentensis Weaver and Palmer

Galeodea sp.

Polinices horni (Gabb)

Turrid

Turritella uvasana neopleura Merriam

Turritella uvasana Conrad subsp.?

Undetermined internal mold
Pelecypods:

Acanthocardia breweri (Gabb)

Crassatella sp.—fragment

Gari sp.

Glycymeris?

Pitar sp.

Tellina lebecki Anderson and Hanna

“Teredo borings”

Venericardia sp.—decorticated giant specimens
Scaphopods:

Dentalium sp. cf. D. stentor Anderson and Hanna

Dentalium sp.—coarsely ribbed
Age and correlation: Middle Eocene, “Transition Stage” or “Tejon
Stage.” The co-occurrence of the two species of Ficopsis is suggestive of
a “Transition” age, F. remondi crescentensis being characteristic of the
“Tejon Stage.” Turritella uvasana neopleura seems to be characteristic
of the lower part of the Liveoak Shale Member and appears to range
from the lower part of the “Tejon Stage” downward into the “Transition
Stage.” The affinities of this assemblage are decidedly with the fauna
of the “Tejon Stage” rather than that of the “Domengine Stage.”

USGS Cenozoic loc. M4644.—East bank of Liveoak Canyon at an
altitude of about 1,700 ft (520 m), 3,500 ft (1,070 m) N., 900 ft (275 m)
east of lat 34°55’ N., long 118°52.5° W., Pastoria Creek 7%-minute
quadrangle. Uvas Conglomerate Member of the Tejon Formation. Col-
lector: T. H. Nilsen, 1971.

Gastropods:

Amauropsis alveata (Conrad)

Bonellitia?—internal molds

Cylichnina tantilla (Gabb)

Ficopsis horni (Gabb)

Ectinochilus canalifera supraplicatus (Gabb)

“Gyrineum” horni (Gabb)?

Polinices horni (Gabb)?

Pseudoperrisolax blakei (Conrad)

Turritella buwaldana Dickerson

Turritella uvasana neopleura Merriam
Pelecypods:

Acanthocardia breweri (Gabb)

Macoma?

Pitar sp. ¢f. P. uvasanus (Dickerson)

Spisula merriami Packard?

Venericardia sp.—internal mold
Scaphopods:

Cadulus?

Dentalium sp.
Annelid:

Tubulostium? tejonense (Arnold)
Age and correlation: Middle Eocene, “Transition Stage.” The Ecti-
nochilus appears to be ancestral to the “Tejon” species E. canalifera
and is generally recognized as an index to the “Transition Stage.”
Turritella uvasana neopleura appears to range from the “Transition
Stage” into the lower part of the “Tejon Stage.”
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USGS Cenozoic loc. M4645.—East bank of Liveoak Canyon at an
altitude of about 2,275 ft (693 m), 1,100 ft (335 m) N., 3,425 ft (1,045 m)
E. of lat 34°55’ N., long 118°52.5° W., Pastoria Creek 7%-minute quad-
rangle. Uvas Conglomerate Member of the Tejon Formation. Collector:
T. H. Nilsen, 1971.
Gastropods:

Amauropsis?

Crepidula?

Ficopsis horni (Gabb)

Galeodea sp—fragment

Naticid

Neverita secta (Gabb)

Turritella buwaldana Dickerson

Turritella uvasana Conrad subsp.?
Pelecypods:

Acanthocardia breweri (Gabb)

Crassatella?

Macoma?

Spisula acutirostrata Packard?

Spisula cf. S. merriami Packard

Venericardia sp. internal molds
Age and correlation: Middle Eocene, “Transition Stage” or “Tejon
Stage.”

USGS Cenozoic loc. M4646.—In first unnamed creek east of Tecuya
Creek at an altitude of about 2,350 ft (715m), 2,650 ft (810 m)N., 250 ft
(75 m) W. of NE. cor. sec. 25, T. 10 N, R. 20 W,, Grapevine 7%-minute
quadrangle. Metralla Sandstone Member of the Tejon Formation.
Collector: T. H. Nilsen, 1971.

Pelecypods:

Glycymeris sp.

Lima sp.

Nuculana n. sp.?

Ostrea sp.

Pitar quadratus (Gabb)

Pitar sp—minute, articulated specimens
Scaphopod:

Dentalium cf. D. stramineum Gabb
Age and correlation: Eocene, “Domengine Stage,” “Transition Stage,”
or “Tejon Stage.”

USGS Cenozoic loc. M4647 —In bed of east fork of Salt Creek at an
altitude of about 2,600 ft (790 m), 2,200 ft (670 m) N., 1,200 ft (365 m)
W. of SE. cor. sec. 27, T. 10 N., R. 20 W,, Grapevine 7%-minute quad-
rangle. Reed Canyon Siltstone Member of the Tejon Formation. Collec-
tor: T. H. Nilsen, 1971.

Pelecypods:
Pinna cf. P. barrowsi Dickerson
Venericardia?

Age: Early Tertiary.

USGS Cenozoic loc. M4648.—In bed of east fork of Salt Creek about
300 ft (90 m) upstream from M4647, 1,900 ft (680 m) N., 1,050 ft (320
m) W. of SE. cor. sec. 27, T. 10 N, R. 20 W., Grapevine 7%-minute
quadrangle. Upper part of the Metralla Sandstone Member of the
Tejon Formation. Collector: T. H. Nilsen, 1971.

Gastropods:
Turrids—2 undetermined taxa
Turricula cohni (Dickerson)
Turritella buwaldana Dickerson
Pelecypods:
Corbula?
Gari cf. G. horni (Gabb)
Nemocardium linteum (Conrad)

Pinna sp.
Pitar cf. P. quadratus (Gabb)
Pitar sp.
Scaphopod?—smooth, slender specimens
Age and correlation: Middle Eocene, “Tejon Stage.”

USGS Cenozoic loc. M4649.—Los Lobos Creek, nearly ¥ mile (0.4
km) downstream from San Emigdio Canyon-Santiago Canyon road,
6,0001t(1,830m)N., 150 ft (46 m) E. of SW. cor. sec. 21, T.10N., R. 22 W.
(in unsectioned Rancho lands), Eagle Rest Peak 7%-minute quad-
rangle. Uvas Conglomerate Member of the Tejon Formation. Collector:
T. H. Nilsen, 1971.

Gastropods:

Ampullospirid or Naticid

Turritella?—internal molds

Undetermined specimens—at least four taxa
Pelecypods:

Ostrea sp.

Venericardia?

Undetermined specimens—two or more taxa
Scaphopod:

Dentalium sp.
Age: Indeterminate. These mollusks are represented by incomplete
molds and casts in soft, crumbly sandstone. The preservation is such
that even generic determinations are uncertain.

USGS Cenozoic loc. M4651 —On west side of Pleito Creek at Neas-
ons Flat (altitude about 3,350 ft, 1,020 m), 3,000 {t (915 m) N., 200 ft (61
m) W. of SE. cor. sec. 35 T. 10 N., R. 21 W, Pleito Hills 7%-minute
quadrangle. Metralla Sandstone Member of the Tejon Formation.
Collector: T. H. Nilsen, 1971.

Gastropods:

Amauropsis alveata (Conrad)

Strepsidura ficus (Gabb)?

Turritella uvasana sargeanti Anderson and Hanna
Pelecypod:

Venericardia cf. V. horni (Gabb)
Age and correlation: Middle Eocene, “Tejon Stage.” Turritella uvasana
sargeanti is restricted in stratigraphic occurrence to the uppermost
part of the Tejon Formation; it also occurs at or near the top of the
Eocene sequence in the Pine Mountain area in the Transverse Ranges
west of the San Andreas fault.

USGS Cenozoic loc. M4652.—In saddle a few hundred feet (about
100 m) north of 4,472-ft (1,363-m) peak between Lost Canyon and
Pleito Creek, 1,400 ft (425 m) S., 500 ft (150 m) W. of NE. cor. sec. 34, T.
10 N., R. 21 W, Pleito Hills 7%-minute quadrangle. San Emigdio
Formation. Collector: T. H. Nilsen, 1971.

Gastropod:
Naticid

Pelecypods:
Pseudocardium?
Spisula sp.

Age: Indeterminate.

USGS Cenozoic loc. M4653.—East side of Pleito Creek near head of
Neasons Flat, 200 ft (61 m) S., 1,300 ft (400 m) E. of NW. cor. sec. 36, T.
10 N., R. 21 W, Pleito Hills 7%-minute quadrangle. At or near base of
San Emigdio Formation. Collector: T. H. Nilsen, 1971.

Gastropod:

Naticid
Pelecypods:

Pitar?

Spisula spp.
Age: Indeterminate.
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USGS Cenozoic loc. M4654.—On northeast side of East Twin Creek
(informal local name), 1,150 ft (350 m) S., 400 ft (120 m) W. of NE. cor.
sec. 26, T. 10N, R. 23 W,, Santiago Creek 7%-minute quadrangle. Uvas
Conglomerate Member of the Tejon Formation. Collector: T. H. Nilsen,
1971.

Gastropods:

Amaurellina?

Ectinochilus macilentus (White)

Eocernina?

Ficopsis cf. F. meganosensis packardi Merriam and Turner

Lyria andersoni Waring

Neverita globosa Gabb

Pachycrommium clarki (Stewart)?

Turritella merriami Dickerson
Pelecypods:

Nemocardium linteum (Conrad)?

Pitar joaquinensis Vokes

Pitar sp.

Solen?

Venericardia?—minute specimen
Age and correlation: Early Eocene, “Capay Stage.” The distinctive
species Turritella merriami is restricted in stratigraphic occurrence to
assemblages correlated with the “Capay.” Most of the gastropods
range from the “Capay” to the “Domengine Stage.” The occurrence of
Pitar joaquinensis in this assemblage seems to be a range extension;
previous records are from faunas correlated with the “Domengine
Stage.”

USGS Cenozoic loc. M4655.—On northeast side of East Twin Creek
(informal local name), stratigraphically above M4654, 1,150 (350 m) ft
S., 250 ft (75 m) W. of NE. cor. sec. 26, T. 10 N, R. 23 W., Santiago Creek
7%-minute quadrangle. Uvas Conglomerate Member of the Tejon For-
mation. Collector: T. H. Nilsen, 1971.

Foraminifer:

Undetermined orbitoid—samples sent to USNM for identification
Annelid:

Tubulostium? sp.—this is the “Spiroglyphus® of earlier reports
Age and correlation: Eocene. Species referred to Spiroglyphus or
Tubulostium? are known from the early, middle, and late Eocene in
California; they are especially common and characteristic of faunal
assemblages of “Domengine” age. They were once believed to be ver-
metid gastropods.

USGS Cenozoic loc. M4656.—On northeast side of East Twin Creek
(informal local name), stratigraphically above M4655, 1,200 ft (370 m)
S.,50ft (15m) W. of NE. cor. sec. 26, T. 10 N, R. 23 W., Santiago Creek
7¥%-minute quadrangle. Uvas Conglomerate Member of the Tejon For-
mation. Collector: T. H. Nilsen, 1971.

Foraminifer:

Undetermined orbitoid—samples sent to USNM for identification
Gastropods:

Muricopsis cf. M. whitneyi var. Vokes

Turritella cf. T. andersoni susannae Merriam
Pelecypods:

Spondylus?

Venericardia sp.—small specimen
Age and correlation: Possibly early Eocene. The doubtfully identified
Turritella ranges from the upper Paleocene “Meganos Stage” to the
lower Eocene “Capay Stage.” Correlation with the “Capay” is sug-
gested by the fact that this assemblage overlies an undoubted “Capay”
locality (USGS loc. M4654). Large foraminifers identified by K. N.
Sachs, Jr., from the same locality (written commun., Feb. 15, 1972):
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Pseudophragmina (Proporocyclina) flintensis (Cushman)

Asterocyclina aster (Woodring)

Nummulites (= Camerina of Cole) sp.
Age: This association suggests a middle Eocene age, thus a bit younger
than that determined by W. O. Addicott on the basis of the mollusks.
Could also be early Eocene, but not Paleocene or late Eocene.

USGS Cenozoic loc. M4657.—In north fork of small northwest-
trending tributary to San Emigdio Creek about 150 ft (46 m) west of
boundary between R. 21, 22 W, (in unsectioned Rancho lands), Eagle
Rest Peak 7'4-minute quadrangle. Metralla Sandstone Member of the
Tejon Formation. Collector: T. H. Nilsen, 1971.

Gastropods:
Turritella uvasana Conrad subsp.?
Undetermined fragments
Pelecypods:
Acila sp.
Cyclopecten sp.
Nuculana sp.
Venericardia?
Scaphopod:
Dentalium cf. D. lighti Vokes—common
Foraminifers:
several taxa
Age and correlation: Middle Eocene, “Domengine Stage,” “Transition
Stage”, or “Tejon Stage.”

USGS Cenozoic loc. M4658. —Near base of east wall of San Emigdio
Creek at mouth of small tributary 5,550 ft (1,690 m) N., 750 ft (230 m)
W. of SE. corner sec. 25, T. 10 N, R. 22 W., Eagle Rest Peak 7%-minute
quadrangle. San Emigdio Formation. Collector: T. H. Nilsen, 1971.
Gastropods:

Crepidula cf. C. ungana Dall
Epitonium condoni Dall s.1.
Naticids (possibly representing only one species)
Olequahia lorenzana (Wagner and Schilling)
Polinices?
Siphonalia merriami Wagner and Schilling
Turritella aff. T variata Conrad—specimen with accentuated
posterior spiral
Pelecypods:
Cardiid—minute specimen
Crassatella?
Here aff. H. excavatus (Carpenter)
Pitar sp.
Spisula cf. S. pittsburgensis Clark
Spisula cf. S. ramonensis Packard
Spisula cf. S. rushi Wagner and Schilling
Undetermined specimen
Scaphopod:
Dentalium n. sp.?
Age and correlation: Late Eocene, Refugian,

USGS Cenozoic loc. M4659.—On northeast-trending ridge on west
side of Los Lobos Creek (altitude 3,700 ft, 1,130 m), 1,300 ft. (400 m)N.,
450 ft (135 m) W. of SE. cor. sec. 29, T. 10 N, R. 22 W., Eagle Rest Peak
7Y%-minute quadrangle. Same as UCLA loc. 3552. Liveoak Shale Mem-
ber of the Tejon Formation. Collector: T. H. Nilsen, 1971.

Gastropods:
Acmaeid?
Cylichnina tantilla (Gabb)
Ectinochilus macilentus (White)
Naticid or Ampullospirid
Undetermined specimens—two taxa
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Pelecypods:
Acanthocardia breweri (Gabb)?
Barbatia sp—internal mold
Pitar sp.

Septifer sp. cf. S. dichotomous (Gabb) Arnold (1909)
Venericardia sp.—minute specimen )
Age and correlation: Early or middle Eocene, “Capay Stage” or

“Domengine Stage.”

Ectinochilus macilentus is of common occurrence in strata of
“Domengine” age along the western margin of the San Joaquin Valley
at Reef Ridge and near Coalinga. It has recently been reported from
strata correlated with the lower Eocene “Capay Stage” in southern
California.

USGS Cenozoic loc. M4660.—At prominent right-angle bend in
west wall of San Emigdio Canyon north of mouth of Williams Canyon,
5,900 ft (1,800 m) N., 2,400 ft (730 m) W. of SE. cor. sec. 26, T. 10 N., R.
22 W. (in unsectioned Rancho lands), Eagle Rest Peak 7'.-minute
quadrangle. San Emigdio Formation. Collector: T. H. Nilsen, 1971.
Gastropods:

Calyptraea sp. cf. C. diegoana (Conrad)
Epitonium condoni Dall s.1.
Naticid
Polinices sp. cf. P. washingtonensis (Weaver)
Siphonalia merriami Wagner and Schilling?
Pelecypods:
Heteromacoma rostellata (Clark)
Pitar sp.
Spisula packardi Dickerson
Spisula sp. cf. S. ramonensis Packard
Spisula sp.?
Scaphopod:
Dentalium n. sp.?
Age and correlation: Late Eocene, Refugian.

USGS Cenozoic loc. M4661.—In San Emigdio Creek, 200 ft (61 m)
N., 1,050 ft (320 m) W. of SE. cor. sec. 31, T. 10 N, R. 21 W,, Eagle Rest
Peak 7'%-minute quadrangle. Metralla Sandstone Member of the
Tejon Formation. Collector: T. H. Nilsen, 1971.

Gastropod:
Undetermined fragment
Age: Indeterminate.

USGS Cenozoic loc. M4662.—In small west-trending tributary to
San Emigdio Creek about a mile southwest of Eagle Rest Peak and
south of Devils Kitchen, 2,550 ft (775 m) S., 1,750 ft (530 m) E. of NW.
cor. sec. 5, T. 9 N, R. 21 W,, Eagle Rest Peak 7%-minute quadrangle.
Uvas Conglomerate Member of the Tejon Formation. Collector: T. H.
Nilsen,1971.

Gastropods:
Amauropsis cf. A. alveata (Conrad)
Calyptraea cf. C. diegoana (Conrad)
Conus horni Gabb
Ectinochilus sp.
Olivella mathewsoni Gabb
Sinum obliquum (Gabb)
Turrid?
Turritella buwaldana Dickerson
Pelecypods:
Acanthocardia breweri (Gabb)
Corbula horni Gabb
Nuculana sp.
Pitar
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Scaphopod:
Dentalium sp.
Coral:
Undetermined fragment
Age and correlation: Eocene, “Domengine Stage,” “Transition Stage,”
or “Tejon Stage.”

USGS Cenozoic loc. M4663.—0On wall of northwest-trending tribu-
tary to San Emigdio Creek about 100 ft (30 m) south of north line of T. 9
N.(altitude about 4,125ft,1,257m), 7,150t (2,180m)N., 4,150t (1,265
m) W. of SE. cor. sec. 6, T. 9 N., R. 21 W,, Eagle Rest Peak 7%-minute
quadrangle. Metralla Sandstone Member of the Tejon Formation.
Collector: T. H. Nilsen, 1971.

This sample consists of an undetermined pelecypod, a plant fragment,
and what appear to be skeletal remains of fish. The material is too
poorly preserved to permit an age determination.

USGS Cenozoic loc. M4664.—Knoll on west side of Los Lobos Creek
about 850 ft (260 m) N., 200 ft (61 m) E. of SW cor. sec. 33, T. 10N.,R. 22
W., Eagle Rest Peak 7%-minute quadrangle. San Emigdio Formation.
Collector: T. H. Nilsen, 1971.

Gastropods:
Naticid
Olequahia?
Undetermined internal mold
Pelecypods:
Lucinoma?—fragment
Spisula sp. cf. S. ramonensis Packard
Spisula sp. cf. S. rushi Wagner and Schilling
Age: Probably late Eocene (based upon the doubtfully identified
Spisulas).

USGS Cenozoic loc. M4665.—West side of Los Lobos Creek at an
altitude of about 3,875 ft (1,180 m), 1,550 ft (470 m) S., 1,300 ft (400 m)
E. of NW. cor. sec. 33, T. 10 N., R. 22 W,, Eagle Rest Peak 7%-minute
quadrangle. Metralla Sandstone Member of the Tejon Formation.
Collector: T. H. Nilsen, 1971.

Pelecypods:
Acila sp.
Nuculana sp.
Venericardia?
Undetermined fragments
Age: Eocene(?).

USGS Cenozoic loc. M4666.—East wall of Los Lobos Creek Canyon,
1,850 ft (560 m) N., 2,200 ft (670 m) E. of SW cor. sec. 33, T.10N., R. 22
W., Eagle Rest Peak 7%2-minute quadrangle. San Emigdio Formation.
Collector: T. H. Nilsen, 1971.

Gastropods:
Olequahia lorenzana (Wagner and Schilling)
Undetermined molds
Pelecypods:
Amiantis?
Pitar?
Pseudocardium?
Spisula sp. cf. S. ramonensis Packard
Spisula sp. cf. S. rushi Wagner and Schilling
Age and correlation: Late Eocene, Refugian.

USGS Cenozoic loc. M5785.—Ridge flank east of Doc Williams Can-
yon at 4,100 ft (1,250 m) elevation along boundary between sec. 35, T. 10
N.,R. 22 W, and sec. 2, T. 9 N., R. 22 W,, Eagle Rest Peak 7'4-minute
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quadrangle. Metralla Sandstone Member of Tejon Formation. Collec-
tor: T. H. Nilsen and T. W. Dibblee, Jr., 1972.
Gastropod:
?Molopophorus
Pelecypods:
Pitar sp.
Undetermined fragment
Scaphopod:
Dentalium sp. cf. D. laneensis Hickman
Age and correlation: Possibly late Eocene.

USGS Cenozoic loc. M5786.—Ridge flank west of Doc Williams
Canyon in NWY%SW sec. 2, T. 9 S., R. 22 W,, Eagle Rest Peak 7V2-
minute quadrangle. Elevation 4,700 ft (1,635 m). San Emigdio Forma-
tion. Collector: T. H. Nilsen and T. W. Dibblee, Jr., 1972.

Gastropod:
Polinices sp.
Pelecypods:
Acila shumardi Dall
Amiantis or Antigona
Pitar sp.
Age and correlation: Late Eocene, Refugian. Acila shumardi ranges
through the middle and upper part of this stage.

USGS Cenozoic loc. M5787.—In Rancho San Emigdio land grant on
east side of San Emigdio Canyon where spur road to the east takes
first sharp turn toward the northwest in SW14SWs sec. 9, T. 10N, R.
21 W, Eagle Rest Peak 7%-minute quadrangle. San Emigdio Forma-
tion. Collectors: T. H. Nilsen and T. W. Dibblee, Jr., 1972.
Gastropods:

Epitonium condoni Dall s.1.
Epitonium sp.
?Olequahia
?Sinum
Age and correlation: Late Eocene, Refugian,

USGS Cenozoic loc. M5788.—On ridge crest east of San Emigdio
Creek near center of sec. 20, T. 10 N., R. 21 W., Eagle Rest Peak 74%-
minute quadrangle. San Emigdio Formation. Collectors: T. H. Nilsen
and T. W. Dibblee, Jr., 1972.

Gastropods:
Olequahia lorenzana (Wagner and Schilling)
Neverita sp.
Siphonalia merriami Wagner and Schilling
Undetermined naticid

Pelecypods:
Amiantis or Antigona
Spisula muliniaformis Wagner and Schilling
Spisula sp.

Age and correlation: Late Eocene, Refugian.

USGS Cenozoic loc. M5789.—In canyon due west of 4,666-ft
(1,422-m) hill in SW¥ NEV: sec. 34, T. 10 N, R. 22 W, Eagle Rest Peak
TY%-minute quadrangle. San Emigdio Formation. Collectors: T. H.
Nilsen and T. W. Dibblee, Jr., 1972.

Pelecypods:
Amiantis or Antigona
Solen sp.
Spisula sp. cf. 8. ramonensis Packard
Spisula sp. cf. S. rushi Wagner and Schilling
Undetermined fragments

Age and correlation: Probably late Eocene.

Summary of Collections From the Téjon and San Emigdio
Formations (by W. O. Addicott)

Tejon Formation

Assemblages from exposures of the Uvas Conglomerate Member of
the Tejon Formation represent shallow-water deposition, generally
less than about 90 feet (27 m). The poorly preserved assemblage from
M4649 appears to be transported; some of the taxa are suggestive of
very shallow water while others appear to represent middle sublit-
toral or possibly greater depths.

One collection from the Metralla Sandstone Member (locality
M4657) may represent outer sublittoral or upper bathyal depths based
upon the small pelecypods including Cyclopecten; the other collections
are of inner sublittoral aspect.

Mollusks from the Metralla Sandstone Member are also of inner
sublittoral aspect and probably represent deposition in relatively
shallow water—less than about 90 feet (27 m). One locality, however,
may represent middle or even outer sublittoral depths (locality
M4646) based upon the abundance of minute, relatively deep-water
pelecypod genera.

San Emigdio Formation

Collections from the San Emigdio Formation probably represent
deposition in the upper part of the inner sublittoral zone (depths of
less than about 90-120 ft, 27-36 m). The two poorly preserved
assemblages from exposures near Pleito Creek (M4652 and M4653)
suggest extremely shallow-water deposition, possibly in the intertidal
zone.

LIST OF FORAMINIFERS COLLECTED FROM
THE TEJON FORMATION AND
ADJACENT OVERLYING STRATA

[See plate 1 for locations; identifications, summaries, and age determinations by W. V. Sliter
and R. Z. Poore unless otherwise specified}

Localities east of Santiago Creek near head of East
Twin Creek (informal name not shown on 1943 ed. of
Santiago Creek 7%-minute quadrangle). Samples from
localities 2513-2516 to TNF-21 were collected from near
the base of the Liveoak Shale Member (2513) upward to
the uppermost exposed part of the Liveoak Shale Mem-
ber (TNF-21). Sample TNF-21 was not examined by Sliter
or Poore. See figure 65 for measured sections.

USGS Cenozoic loc. Mf 2513 —Creek bottom about 1,000 ft (300 m)
N, 2,000 ft (600 m) E. of SW. cor. sec. 25, T. 10 N., R. 23 W,, Santiago
Creek 7T¥%-minute quadrangle. Collector: T. H. Nilsen, 1971.

Benthic foraminifers:
Gaudryina sp. cf. G. sandiegensis Cushman and Hanna
Lenticulina sp. cf. L. convergens (Bornemann)
Pseudophragmina (Proporocyclina) psila (Woodring)
Saracenaria sp.
Age and comments: Early Eocene (Penutian) based on rare, poorly
preserved foraminifers. Neritic water depths are suggested by this
assemblage. Foraminifers identified by R. Stanley Beck (written com-
mun., June 4, 1971) from collections by T. H. Nilsen at the same
locality:
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Vaginulinopsis saundersi
Robulus inornatus

Eponides yeguaensis
Amphistegina? sp.

Anomalina sp. cf. A. garzaensis
Trifarina? sp.

Cibicides sp. cf. C. macmastersi
Uvigerina sp. of. U. garzaensis
Valvulineria? cf. V. involuta
Nonion sp. cf. N. inflatum

USGS Cenozoic loc. Mf 2514.—Creek bottom about 800 ft (240 m)
N., 2,100 ft (640 m) E. of SW. cor. sec. 25, T. 10 N., R. 23 W, Santiago
Creek 7V2-minute quadrangle. Collector: T. H. Nilsen, 1971.

Benthic foraminifers:

Bathysiphon eocenica Cushman and Hanna

Rhabdammina eocenica Cushman and Hanna

Haplophragmoides eggeri Cushman

Epistomina sp. cf. E. partschiana (d'Orbigny)

Lenticulina sp. cf. L. pseudovortex Cole

Dentalina soluta Reuss

Gyroidina sp. cf. G. guayabalensis Cole
Age and comments: Middle Eocene (early Ulatisian) based on rare,
poorly preserved foraminifers. Increased water depths of upper
bathyal range are indicated.
Foraminifers identified by R. Stanley Beck (written commun., June 4,
1971) from collections by T. H. Nilsen at the same locality:

Vaginulinopsis sp. cf. V. asperuliformis

Bathysiphon spp.

Robulus inornatus

Dentalina? spp.

Haplophragmoides spp.

Nodosarella? sp. cf. N. ignora

Globigerina sp. cf. G. triloculinoides

limonitized radiolaria?

USGS Cenozoic loc. Mf2515.—Creek bottom about 600 £t (180m)N.,
2,200 £t (670 m) E. of SW. cor. sec. 25, T. 10 N., R. 23 W., Santiago Creek
TY%-minute quadrangle. Collector: T. H. Nilsen, 1971.

Planktic foraminifers:
Globigerina eocaena Gumbel (s.1.)
Subbotina patagonica (Todd and Kniker)
“S.” senni (Beckmann)
?Catapsydrax sp.
Morozovella sp. aff. M. dolobrata (Jenkins) (one specimen)
M. aragonensis aragonensis(Nuttall)
M .sp. aff. M. broedermanni (Cushman and Bermudez)
M. spp.
Truncorotaloides bullbrooki (Bolli)
T. sp. aff. Acarinina rotundimarginata Subbotina
T. spp.
Planorotalites sp. aff. P. pseudoscitula (Glaessner)
?Hantkenina sp. (one small fragment)
Pseudohastigerina micra (Cole)
Ageand comments: Middle Eocene. Most likely zones P10-P11. Faunais
poorly preserved, and many specimens are deformed.
Benthic foraminifers:
Rhabdammina eocenica Cushman and Hanna
Spiroplectammina tejonensis Mallory
Vaginulinopsis asperuliformis (Nuttall)
Dorothia principiensis Cushman and Bermudez
Textularia sp. of. T recta Cushman
Cyclammina pacifica Beck
Quadrimorphina allomorphinoides (Reuss)
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Gyroidina planata Cushman

Eponides umbonata (Reuss)

Eponides sp. cf. E. dorfi Toulmin

Valvulinaria involuta Cushman and Dusenbury

Bulimina macilenta Cushman and Parker

Gyroidina condoni (Cushman and Schenck)

Cibicides sp. cf. C. cocoaensis (Cushman)

Bulimina guayabalensis Cole

B. sp. cf. B. cowlitzensis Beck

Dentalina colei Cushman and Dusenbury

Lagena sp.

Stilostomella spinescens (Montagu)

Lenticulina convergens Bornemann
Age and comments: Middle Eocene (late Ulatisian or early Narizian)
based on relatively abundant calcareous and agglutinated fauna. Mid-
dle bathyal water depths are indicated by this assemblage (equals
middle Eocene, European standard).
Foraminifers identified by R. Stanley Beck (written commun., June 4,
1971) from collections by T. H. Nilsen at the same locality:

Globigerina triloculinoides

Robulus inornatus

Cibicides macmastersi

Dorothia principiensis

Bathysiphon spp.

Cyclammina sp. cf. C. samanica

Haplophragmoides spp.

USGS Cenozoicloc. Mf2516.—Creek bottom about 400 ft (120 m) N.,
2,400 ft (730 m) E. of SW. cor. sec. 25, T. 10 N, R. 23 W, Santiago Creek
7¥:-minute quadrangle. Collector: T. H. Nilsen, 1971.

Planktic foraminifers:

Globigerina eocaena Gumbel (s.1.) (specimens deformed)

Globorotaloides wilsoni Cole (one partially crushed specimen)
Age and comments: Eocene, probably middle Eocene. One partially
crushed specimen might be “Globigerina” wilsoni. If correct, this
suggests a middle Eocene age.
Benthic foraminifers:

Bathysiphon eocenica Cushman and Hanna

Rhabdammina eocenica Cushman and Hanna

Haplophragmoides sp. cf. H. coalingensis Cushman and Hanna

Cyclammina samanica Berry

Cyclammina sp. cf. C. pacifica Beck

Dentalina soluta Reuss

Cibicides sp. cf. C. laimingi Mallory

Gaudryina sp. cf. G. trinitatensis Nuttall
Age and correlation: Middle Eocene (late Ulatisian) based on rare,
poorly preserved foraminifers. Middle to lower bathyal water depths
are indicated.
Foraminifers identified by R. Stanley Beck (written commun., June 4,
1971) from collections by T. H. Nilsen at the same locality:

Haplophragmoides spp.

Globigerina triloculinoides

Vaginulinopsis sp. cf. V. saundersi lewisensis

Tritaxilina colei

Verneuilina sp.

Bulimina ovata cowlitzensis

Chilostomella sp.

pyritized and limonitized radiolarians abundant
Summary by R. Stanley Beck (written commun., June 4, 1971) of age
and correlation of foraminifers identified by him from localities Mf
2513 to Mf 2516: “Late Eocene; Uvigerina churchi zone equals
undifferentiated Tejon and Kreyenhagen Formations. The facies is
closer to that of the Kreyenhagen Formation than that of the Tejon
Formation.”
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Field locality TNF-21.—Creek bottom about 300t (90 m)N., 2,500 ft
(760 m) E. of SW. cor. sec. 25, T. 10 N, R. 23 W,, Santiago Creek 7%-
minute quadrangle. Top of section of Liveoak Shale Member of Tejon
Formation in East Twin Creek. Collector: T. H. Nilsen, 1971.
Foraminifers identified by R. Stanley Beck (written commun., 4 June
1971):

Haplophragmoides sp.

Verneuilina? sp.

Globigerina? sp.

pyritized radiolarian
Age and comments: Age uncertain but possibly middle Eocene as at
USGS Cenozoic loc. Mf 2516.

USGS Cenozoic loc. Mf 2517 —Exposure on ridge flank west of
Pleito Creek about 1,000 ft (300 m) E., 2,200 ft (670 m) S. of NW. cor.
sec. 2, T. 9N, R. 21 W,, Pleito Hills 7/4-minute quadrangle. Lower part
of Liveoak Shale Member of the Tejon Formation. Collector: T. H.
Nilsen,1971.

Benthic foraminifers:

Rhabdammina eocenica Cushman and Hanna
Age and comments: Paleocene or Eocene based on single benthic
specimen.

USGS Cenozoic loc. Mf 2518.—East wall of lower East Twin Creek
(informal name not shown on 1943 ed. of Santiago Creek 7%-minute
quadrangle), 500 ft (150 m) W., 800 ft (240 m) S. of NE. cor. sec. 26, T. 10
N., R. 23 W, Santiago Creek 7%-minute quadrangle. Lower part of
Liveoak Shale Member of Tejon Formation. Collector: T. H. Nilsen,
1971.

Benthic foraminifers:

Rhabdammina eocenica Cushman and Hanna

Cyclammina pacifica Beck

Trochamminoides contortus Mallory

Eggerella sp. cf. E. subconica Parr

Lenticulina turbinata (Plummer)
Age and comments: Middle Eocene (late Ulatisian or early Narizian)
based on rare, poorly preserved, mostly agglutinated fauna. Middle
bathyal water depths are suggested.

USGS Cenozoic loc. Mf 2520 —Exposure on ridge flank west of Los
Lobos Creek about 700 ft (210 m) W., 900 ft (270 m) N. of SE. cor. sec.
32, T.10N., R. 22 W, Eagle Rest Peak 7%-minute quadrangle. Liveoak
Shale Member of Tejon Formation. Collector: T. H. Nilsen, 1971.
Benthic foraminifers:

Rhabdammina eocenica Cushman and Hanna
Age: Paleocene or Eocene.

USGS Cenozoic loc. Mf 2523.—Exposure on ridge flank of east side
of tributary to San Emigdio Creek, 2,300 ft (700 m) W., 2,000 ft (600 m)
S. of NE. cor. sec. 6, T. 9 N., R. 21 W, Eagle Rest Peak 7%-minute
quadrangle. Middle part of Liveoak Shale Member of Tejon Formation.
Collector: T. H. Nilsen, 1973.

Benthic foraminifers:

Cyclammina sp. cf. C. samanica Berry

Eggerella sp. cf. E. subconica Parr
Age and comments: Middle Eocene (Narizian) based on very rare
agglutinated fauna. Bathyal water depths are indicated.

Localities near intersection of Cloudburst Canyon and
San Emigdio Canyon

Samples Mf 2524 to 2528 were collected from the

lower part of the Liveoak Shale Member of the Tejon

Formation, with sample Mf 2528 being the lowest strat-

igraphically, a few meters above the Uvas Conglomerate
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Member, and sample Mf2523 the highest strat-
igraphically, about 500 feet (150 m) above sample Mf
2528.

USGS Cenozoic loc. Mf 2524.—Exposure near ridge crest west of
Cloudburst Canyon, about 2,100 ft (640 m) W., 3,200 ft (975 m) S. of
NE. cor. sec. 6, T. 9 N., R. 21 W, Eagle Rest Peak 7%-minute quad-
rangle. Collector: T. H. Nilsen, 1973.

Benthic foraminifers:
Cyclammina pacifica Beck
Haplophragmoides sp. cf. H. obliquicameratus Marks
Trochamminoides contortus Mallory
Eggerella sp. cf. E. elongata Blaisdell
Age and comments: Middle Eocene (early Narizian) based on rare
poorly preserved fauna. Faunal assemblage indicates bathyal water
depths.

USGS Cenozoic loc. Mf 2525 —Exposure on ridge flank west of
Cloudburst Canyon, about 1,900 ft (580 m) W., 3,300 ft (1,000 m) S. of
NE. cor. sec. 6, T. 9 N., R. 21 W,, Eagle Rest Peak 7'2-minute quad-
rangle. Collector: T. H. Nilsen, 1973.

Benthic foraminifers:

Bathysiphon eocenica Cushman and Hanna

Cyclammina pacifica Beck

Trochamminoides contortus Mallory

Eggerella elongata Blaisdell
Age and comments: Middle Eocene (early Narizian) based on rare
agglutinated foraminifers. Assemblage indicates bathyal water
depths.

USGS Cenozoic loe. Mf 2526.—Exposure on ridge flank west of
Cloudburst Canyon, about 1,800 ft (550 m) W., 3,500 ft (1,070 m) S. of
NE. cor. sec. 6, T. 9 N, R. 21 W,, Eagle Rest Peak 7%2-minute quad-
rangle. Collector: T. H. Nilsen, 1973.

Benthic foraminifers:

Bathysiphon eocenica Cushman and Hanna

Cyclammina pacifica Beck

Haplophragmoides sp. cf. H. obliquicameratus Marks

Eggerella sp. cf. E. elongata Blaisdell
Age and comments: Middle Eocene (early Narizian) based on rare,
poorly preserved, agglutinated foraminifers. Assemblage indicates
bathyal water depths.

USGS Cenozoic loc. Mf 2527 —Exposure on ridge flank west of
Cloudburst Canyon, about 1,700 ft (520 m) W., 3,600 ft (1,100 m) S. of
NE. cor. sec. 6, T. 9 N., R. 21 W,, Eagle Rest Peak 7'4-minute quad-
rangle. Collector: T. H. Nilsen, 1973.

Benthic foraminifers:

Bathysiphon eocenica Cushman and Hanna

Rhabdammina eocenica Cushman and Hanna

Cyclammina samanica Berry

Lenticulina carolinianus Cushman
Age and comments: Middle Eocene (late Ulatisian or early Narizian)
based on very rare, poorly preserved, mostly agglutinated fauna.
Assemblage indicates bathyal water depths.

USGS Cenozoic loc. Mf 2528.—Exposure on ridge flank west of
Cloudburst Canyon, about 1,500 ft (460 m) W., 3,800 ft (1,160 m) S. of
NE. cor. sec. 6, T. 9 N., R. 21 W., Eagle Rest Peak 7V.-minute quad-
rangle. Collector: T. H. Nilsen, 1973.

Benthic foraminifers:
Haplophragmoides sp.
Eggerella sp. cf. E. elongata Blaisdell
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Age and comments: Middle Eocene (late Ulatisian or early Narizian)
based on very rare, poorly preserved, agglutinated fauna.

USGS Cenozoic loc. Mf 2529.—Roadcut on ridge flank east of East
Fork of Los Lobos Creek, about 2,200 ft (670 m)E., 1,200t (370 m) S. of
NE. cor. sec. 28, T. 10 N,, R. 22 W,, Eagle Rest Peak 7%-minute
quadrangle. Shale from lower part of Livecak Shale Member of Tejon
Formation. Collector: T. H. Nilsen, 1973.

Benthic foraminifers:

Trochamminoides contortus Mallory

Cyclammina sp. cf. C. samanica Berry

Eggerella sp. cf. E. elongata Blaisdell
Age and comments: Middle Eocene (probably early Narizian) based on
very rare, poorly preserved, agglutinated fauna. Bathyal water depths
are suggested.

USGS Cenozoic loc. Mf 2531.—Exposure on ridge flank on west side

of tributary to San Emigdio Creek, 2,500 ft (760 m) W., 1,700 ft (520 m)
S. of NE. cor. sec. 34, T. 10 N., R. 22 W., Eagle Rest Peak 7/2-minute
quadrangle. Shale from uppermost part of Liveoak Shale Member.
Collector: T. H. Nilsen, 1973.
Benthic foraminifers:

Cyclammina pacifica Beck

Rhabdammina eocenica Cushman and Hanna

Haplophragmoides obliquicameratus Marks

Eggerella elongata Blaisdell
Age and comments: Middle Eocene (late Narizian) based on rare,
poorly preserved fauna. Assemblage suggests bathyal water depths.

USGS Cenozoic loc. Mf 2633.—Ridge flank east of San Emigdio
Creek, 600 ft (180 m) W., 500 ft (460 m) N. of SE. cor. sec. 31, T. 10N, R.
21 W.,, Eagle Rest Peak 7%2-minute quadrangle. Upper part of Liveoak
Shale Member of Tejon Formation, about 75 ft (22 m) below contact
with overlying San Emigdio Formation. Collector: E. E. Brabb, 1975.
Planktic foraminifers:

Pseudohastigerina micra (Cole)

P. sp.

Truncorotaloides collacteus (Finlay)
T. sp. aff. T. bullbrooki (Bolli)
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Subbotina patagonice (Todd and Kniker)

Globigerina eocaena Gumbel (s. 1.)

G. spp.

“Globigerinoides” higginsi Bolli

Morozovella sp. aff. M. subbotinae (Morozova)
Age and comments: Middle Eocene. Most likely zones P10-P11.
Planktic foraminifers are rare and poorly preserved.

USGS Cenozoic loc. Mf 2634.—Creek bottom of tributary to San
Emigdio Creek, about 600 ft (180 m) W., 800 ft (240 m) N. of SE. cor. sec.
31, T. 10 N,, R. 21 W., Eagle Rest Peak 7/2-minute quadrangle. Middle
part of San Emigdio Formation. Collector: E. E. Brabb, 1975.
Planktic foraminifers:

2Subbotina sp. (one extremely poorly preserved specimen)
Age and comments: Middle(?) Eocene. Age determination based on
adjacent samples. Foraminifers are rare. The benthic assemblage
exhibits two types of preservation. Most individuals are poorly pre-
served and stained, and the chambers of many calcareous forms are
filled with pyrite. A few individuals on the picked slide submitted with
this sample exhibit much better preservation.

USGS Cenozoic loc. Mf 2635.—Creek bottom of tributary to San Emig-
dio Creek, about 1,000 ft (300 m) W., 2,400 ft (730 m) N. of SE. cor. sec.
31, T 10 N, R. 21 W, Eagle Rest Peak 72-minute quadrangle. Middle
part of San Emigdio Formation. Collector: E. E. Brabb, 1975.
Planktic foraminifers:

Hantkenina dumblei Weinzierl and Applin

Pseudohastigerina sp. aff. P. micra (Cole)

P. sp. aff. P. sharkriverensis Berggren and Olsson

Globigerina eocaena Gumbel (s.1.)

?Globorotaloides sp.
Age and comments: Middle Eocene. Planktic foraminifers are rare and
poorly preserved. Benthic foraminifers are commeon. As in the pre-
vious sample, two types of preservation are evident in the benthic
foraminiferal assemblage. The majority of specimens are poorly pre-
served and stained and contain pyrite within chamber voids. A few
individuals, however, exhibit much better preservation. The most
probable explanation for the preservational differences seen in this
sample and in Mf 2634 is laboratory contamination.
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Narizian Stage, 2, 92, 99, 100
Paleocene, 99
Penutian, 97
Pleito Creek, 99
San Emigdio Creek, 99, 100
Santiago Creek, 97
Ulatisian, 98, 99
calcareous, age, 98, 100
East Twin Creek, 98
San Emigdio Creek, 100
depositional environment, 97, 98
Eocene, 11, 90, 97
large, 16, 19, 63, 95
East Twin Creek, 95
list, 97
Liveoak Shale Member, 20, 21, 22, 66, 69, 77, 81,
99, 100
East Twin Creek, 87, 97, 98
Narizian, 18, 22, 29, 87, 89, 98. 99
Penutian, 22, 89, 97
Ulatisian, 87, 89, 98, 99
Metralla Sandstone Member, 23, 28, 81, 95
Narizian, 28, 89, 92, 98, 99, 100
orbitoid, 89, 95
orbitoid, 87, 89, 95
East Twin Creek, 87, 89, 95
San Emigdio Creek, 28, 95
planktic, 98, 99, 100
age, 98, 99, 100
East Twin Creek, 98, 99
San Emigdio Creek, 95, 100
Reed Canyon, 29
Reed Canyon Siltstone Member, 28, 29
Narizian, 29
Refugian, 29
San Emigdio Canyon, 22
San Emigdio Formation, 29, 100
Narizian, 28, 29
Santiago Creek, 22
Tecuya Creek, 92
Tejon Formation, 69, 97
Narizian, 98
Ulatisian, 89, 98, 99, 100
Uvas Conglomerate Member, 19, 89, 95
orbitoid, 16, 19, 87, 89
Fort Tejon, earthquake, 5
history, 5
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age, 92, 93, 94, 95, 96, 97
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Doc Williams Canyon, 97
Domengine Stage, 95, 96
East Twin Creek, 95
Edmonston Pumping Plant, 90, 91
internal mold, 92, 93, 96
Liveoak Canyon, 92, 93, 94
Los Lobos Creek, 94, 95, 96
Meganos Stage, 95
Metralla Sandstone Member, 92, 94, 95, 96
Neasons Flat, 94
Pastoria Creek, 90, 92
peak between Lost Canyon and Pleito Creek, 94
Pleitito Creek, 89
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Gibson, J.M., cited, 11
Globigerina eocaena, 98, 100
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Graham, S.A., cited, 70
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landslides, 14
Metralla Sandstone Member, 27, 28
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Reed Canyon Siltstone Member, 28
sandstone samples, 55
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Uvas Conglomerate Member. 15, 16
Great Valley area, marine basin, 70
Great Valley physiographic province, 7
Great Valley sequence, conglomerates, 69, 70
Cretaceous forearc basin deposits, 69
depositional basin, 70
depositional history, 69, 70
Peninsular Ranges, 69
related to San Joaquin Valley, 70
San Emigdio Mountains, 69, 70
San Joaquin Valley, 69
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subsidence, 70
tectonic uplift, 69
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San Joaquin Valley, 66, 69
shale, 69
subsurface equivalent, 69
subsurface relations with Tejon Formation. 12
Temblor Range, 11, 69
thickness, 11
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La Honda basin, Santa Cruz Mountains, 70
Lagena sp., 98
Lagoonal facies, 64, 79
carbonaceous material, 64, 79
coaly beds, 64
coastal marshlands, 64
estuaries, 64
intra-delta environments, 64
lateral variations, 64
lithology, 64
megafauna, 64
Metralla Sandstone Member, 64, 65, 66
microfauna, 64
Reed Canyon Siltstone Member, 64, 69
sediments, derivation, 64
Tejon Formation, 79
tidal flats, 64
Uvas Conglomerate Member, 64, 65, 66
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Landslide deposits. 9
Lebece Quartz Monzonite, 9
Lenticulna carolinianus, 99
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turbinata, 99
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Liveoak Canyon, 3. 77
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Liveoak Canyon—Continued

fossils, 2, 19, 92
Capay, 22
gastropods, 92, 93, 94
landslide debris, 15, 79
Liveoak Shale Member, 93
outerops, 7, 15
type section, 15, 20, 79
measured section, 75
locality, fossil, 77
megafossil, 27
Metralla Sandstone Member, 15, 27, 61, 79, 92, 93
moliusks, 22, 61, 92
outcrops, 15
pelecypods, 93, 94
Pleito thrust fault, 79
scaphopods, 93
Tejon-age rocks, 28
Tejon Formation, 3, 77, 92
outliers, 14
section, 15
thickness, 15
Uvas Conglomerate Member, 15, 79, 93, 94

Liveoak Creek, Tejon Formation, measured sections, 29
Liveoak Member, of Marks, 14, 15

renamed, 15
Tejon Formation, 14

Liveoak Shale Member, 14, 15, 20, 66, 70, 756

age, 22, 69, 87, 89, 92, 93, 96, 97, 98, 99, 100
Cloudburst Canyon, 99, 100
East Twin Creek, 87, 97, 98, 99
Liveoak Canyon, east, 93, 97, 98, 99
Los Lobos Creek, 96, 99, 100
Pastoria Creek, 92
Pleito Creek, 92
San Emigdio Creek, 99, 100
bioturbation, 21, 66, 81
Bouma sequences, 38, 65
burrows, 21, 81, 83
Capay Stage, 96
clastic dikes, 43
Cloudburst Canyon. 99
conglomerate, 46
contact with basement, 15, 16, 17
Metralla Sandstone Member, 31, 35, 75, 81
San Emigdio Formation, 66
Temblor Formation, 87
Uvas Conglomerate Member, 17, 43, 75, 81
convolute laminations, 83
coral, 92
correlation, East Twin Creek, 98
Liveoak Canyon, east, 93
Los Lobos Creek, 96
Pastoria Creek, 92
cross strata, 21, 36, 66, 83
definition, 20
depositional environment, 21, 22, 66, 69, 81, 89, 97,
99, 100
Devils Kitchen area, 29
distribution, 20
Domengine Stage, 66, 96
East Twin Creek, 87, 99
Echinoid, 92
Edmonston Pumping Plant site, 75
facies, 35. 75
sandstone, deep-marine, 65, 66
shale, deep-marine, 66, 69
fossils, 89, 92, 93, 95
flat stratification, 38, 89
flute casts, 83, 89
foraminifers, 20, 21, 22, 66, 69, 77, 81, 87, 89, 97
Cloudburst Canyon, 99
East Twin Creek, 87, 89, 97, 99
faunules, San Emigdio Canyon, 22, 66, 99
Pastoria Creek, 77
Santiago Creek, 22
Pleito Creek, 99
gastropods, 92, 93, 95
glauconite, Pastoria Creek, 77
Grapevine Canyon. 15
groove casts, 83
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Liveoak Shale Member—Continued

interbedded with Metralla Sandstone Member, 69
interbedded with Point of Rocks Sandstone
Member, 69
interbedding, 17, 27, 89
Kreyenhagen Formation, 69
lenticular beds, 83
lithology, 17, 20, 66, 69, 77
East Twin Creek, 70, 89
Liveoak Canyon, 79
Pastoria Creek, 77
San Emigdio Canyon, 31, 66
San Emigdio Creek, 83
Santiago Creek, 89
Liveoak Canyon, 15, 79, 93
load casts, 83
Los Lobos Creek, 95, 99, 100
lower sandstone and shale unit, 83
megafossils, 21, 22, 66, 92
measured section, Colorful Creek, 27
East Twin Creek, lower, 87
upper, 87, 89
Los Lobos Creek, 84
Reed Canyon, 26
mollusks, 20, 22, 77, 79
named, 15
Narizian, 22, 87, 89
of Nilsen, 156
outcrops, Devils Kitchen syncline, 81, 83
East Twin Creek, upper, 87
Edmonston Pumping Plant site, 76
Liveoak Canyon, 15, 20
Los Lobos Creek, 84
Pastoria Creek, 20, 77
Pleito Creek, 21
San Emigdio Canyon, 21, 66
San Emigdio Creek, 81, 83
Santiago Creek, 20
Tecuya Creek, 80
paleocurrents, 57
Pastoria Creek, 20, 77, 92, 93
pelecypods, 92, 93, 96
Penutian, 22, 89, 97
plant fragments, 89
Pleito Creek, 29, 99
Pleito thrust fault, 84
primary current lineation, 89
ripple markings, 66
rip-up clasts, 89
San Emigdio Canyon, 31, 66, 99
San Emigdio Creek, 81, 99, 100
San Emigdio Mountains, East Twin Creek area, 70
sandstone beds, 83, 89
burrows, 21, 83
cross laminae, 21
dikes, 83
flat-stratified, 21, 89
flute casts, 89
lithology, 89
sole markings, 89
trace fossils, 89
turbidite, 66, 70
sandstone channels, 83
sandstone dikes, 83
sandstone samples, 55, 97, 99
Santiago Creek, 29, 89
scaphopods, 93
slump blocks, 83
slump structures, 48
stratification, San Emigdio Canyon, 21
stratigraphic relations, 20, 22, 75, 80
basement, 15, 17
Metralla Sandstone Member, 20, 22, 23, 27, 381,
35, 69, 75, 81
San Emigdio Formation, 66
Tecuya Formation, 77
Temblor Formation, 87
Uvas Conglomerate Member, 16, 17, 20, 22, 29,
75, 81, 83
stratigraphic synthesis, 29
stratigraphic sequence, 83
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Liveoak Shale Member—Continued
subsurface equivalent, 69
surface equivalent, 70
synsedimentary folds, 43
synsedimentary slump features, 43
Tecuya Creek, 80
Tejon Formation, 20, 69, 70, 75, 92, 93, 95, 99, 100
Tejon Stage, 66, 92, 93
thickness, 15, 20, 29, 77, 87
Devils Kitchen syncline, 29
East Twin Creek, upper, 87
Liveoak Canyon, 15, 79
Pastoria Creek, 77
Pleito Creek, 29
Santiago Creek, 29, 87
Transition Stage, 22, 66, 93
turbidity currents, 65
type locality, 15, 20
type section, 15, 20, 22, 79
of Marks, 15, 20
Ulatisian, 87, 89
undifferentiated, 20, 22
worm-impression siltstone, 20
Lodo Formation, 11
Logan Quarry, basal conglomerate, 70
mafic basement rocks, 70
Los Lobos Canyon, 28
localities, 28
Los Lobos Creek, age of strata, 100
gabbroic basement, 14
Liveoak Shale Member, 84, 95, 99, 100
Metralla Sandstone Member, 28, 96
San Emigdio Formation, 96
sandstone samples, 55
Tejon Formation, 7, 94
Uvas Conglomerate Member, age, 20, 94
boulder beds, 46
cross strata, 87
metadiabase clasts, 86
mollusks, 20, 87
outcrops, 84, 86
quartzose sandstone, 87
trace fossils, 87
Los Lobos Creek Canyon, San Emigdio Formation, 96
Lost Canyon, San Emigdio Formation, 94
Lower Los Lobos Creek, measured section, 84
Lucinoma, 96
Lyria andersont, 95
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Macoma, 93, 94
wniticola, 20, 91
Macrocallista, 91
horni, 91
sp., 90
Magmatic are rocks, Mesozoic, 10
Mallory, V.S., cited, 10
Maniobra Formation, 86
Orocopia Mountains, 86
shoreline deposits, 86
Maricopa Creek, Tejon Formation, 69
Marks, J.G., cited, 3, 15, 19, 20, 22, 23, 27, 28, 29, 75, 79
quoted, 14
Masters, C.D., cited, 13
Mayena kewt, 91
McGill, J.T., cited, 3
megafossils, Refugian, 28, 29
San Emigdio Formation, 28, 89
Tejon Formation, 89
megafossils, invertebrate, list, 89
megainvertebrate provincial stages, 10
Meganos Stage, 95
Metadiabase, Los Lobos Creek, 84
Metralla Canyon, 15
Tejon Formation outcrops, 7
Metralla Sandstone Member, 14, 22, 69
age, 27, 28, 92, 93, 94, 95, 96, 97
Doc Williams Canyon, 97

Metralla Sandstone Member—Continued
age—Continued
Liveoak Canyon, east, 93
northeast, 93
Los Lobos Creek, 96
Neasons Flat, 94
Salt Creek, east, 94
San Emigdio Creek, 95, 96
Tecuya Creek, 92
east, 94
bed, lower, 79
bed, upper, 79
bioturbation, 27, 46, 61, 63, 64, 65, 79, 81
Black Canyon, 29
boulder beds, 64
boulders, Pastoria Creek, 77
Bouma sequences, 27, 37, 38, 39, 43, 62, 65
breccia beds, 64
burrows, 27, 46, 63, 81
calcareous concretions, 27, 46, 65, 81
cannonball concretions, 27, 79
carbonaceous material, Liveoak Canyon, 64, 79
clams, 48
climbing ripples, 37
Colorful Creek, 15, 26
conglomerate, 27, 46
percentage, 35
rip-up clasts, 53
conglomerate facies, 63, 79
convolute laminations, 27, 39, 62
correlation, 31
Doc Williams Canyon, 97
Liveoak Canyon, east, 93
northeast, 92, 93
Los Lobos Creek, 96
Neasons Flat, 94
Salt Creek, east, 94
San Emigdio Creek, 95, 96
Tecuya Creek, 92
east, 94
with carbonaceous siltstone, 79
with Reed Canyon Siltstone Member, 79
with Tejon Formation, 79
cross strata, 36, 62, 63, 64
large, 27, 36, 61, 64, 65
medium, 27, 36, 61, 65
small, 36, 61, 62, 64, 65
current ripple markings, 27, 61, 62, 64
definition, 22
deposition, 66
depositional environment, 27, 29, 38, 39, 69, 81, 97
Liveoak Canyon, 79
Devils Kitchen syncline, 29
distribution, 29
Doc Williams Canyon, 96, 97
Domengine Stage, 93, 94, 95
Edmonston Pumping Plant site, 29, 75, 79
facies, 15, 27, 35
changes, 15, 31, 64
conglomerate, nearshore, 63
deep-marine, 66
lagoonal, 64, 79
sandstone, deep-marine, 27, 65, 66, 69, 83
nearshore, 63
shallow-marine, 27, 65, 69, 79, 83
shale, deep-marine, 27, 66
subsurface, 31, 67
fish skeleton, 96
flame structures, 62
flat stratification, 27, 38, 39, 64, 79
flute casts, 27, 38, 62
flyschlike sandstone beds, 81
foraminifers, 23, 28, 81, 95
large, 63
fossils, 92, 93, 94, 95, 96, 97
gastropads, 92, 93, 94, 95, 96, 97
graded bedding, 27, 62, 65
Grapevine Creek, 23, 27, 28
age, 27
groove casts, 27, 38, 57
interbedded with Liveoak Shale Member, 69

Metralla Sandstone Member—Continued
lagoonal facies, 64
Liveoak Canyon, 79
landslides, 15
lithology, 22, 27, 31, 69, 77, 81
Liveoak Canyon, 79
Pastoria Creek, 77
Wheeler Ridge area, 31
Liveoak Canyon, 27, 28, 61, 79, 92, 93
correlation, 93, 94
Los Lobos Creek, 23, 96
lower beds, Liveoak Canyon, 20, 79
mapping, 28
marine turbidite sandstone facies, 66, 69
measured section, 28, 29
Black Canyon, 29
Colorful Creek, 15, 26, 27
Devils Kitchen syncline, 29
Edmonston Pumping Plant site, 29
Liveoak Creek, 29
of Marks, 23, 26
Pastoria Creek, 29
Reed Canyon, 23, 26
megafossils, 27, 64, 66
megaripples, 64
Metralla Canyon, 15, 80
microfossils, 27, 64
mollusks, 23, 27, 48, 63, 65, 79, 92, 97
mudstone clasts, 27, 79
named, 15
of Marks, 14, 15
Narizian, 28, 92
Neasons Flat, 94
oil exploration, 69
oil fields, 69
oil production, 31
oil reservoirs, 69
outerops, Devils Kitchen syncline, 83
Doc Williams Canyon, 23
Grapevine Creek, 27, 28
Liveoak Canyon, 15, 22, 79
Los Lobos Creek, 23
Pastoria Creek, 23, 27
Reed Canyon, 15, 80
San Emigdio Canyon, 46
Santiago Creek, 29
Tecuya Creek, 80
oysters, 63
reefs, 64
shells, 48
paleocurrents, 56
directions, 57, 61, 62, 63
Pastoria Creek, 23, 29, 77
age, 27
pelecypods, 27, 66, 92, 93, 94, 95, 96, 97
planar bedding, 65
plant fragments, 79, 96
Pleito Canyon, 28
Pleito Creek, 29, 37, 65, 69, 94
age, 28
primary current lineation, 27, 38
Reed Canyon, 15, 23, 80, 81
age, 27
repeated beds, 15
thickness, true, 15
type locality, 15
Reed Canyon Siltstone Member, correlate, 79
reference section, 15, 26
Colorful Creek, 15, 26, 27
regressive sandstone, 29, 67, 69
reservoir rock, 63
rhythmic interbedding, 27, 62, 81
ripple-drift bedding, 37
ripple-drift lamination, 62
ripple markings, 27, 57, 61, 62, 64, 65
rip-up clasts, 39, 65
Salt Creek, 94
age, 27, 94
San Emigdio Canyon, 27, 28, 31, 46
age, 28
beds, flyschlike sandstone, 81



Metralla Sandstone Member—Continued
San Emigdio Creek, 81, 95, 96
age, 28, 95
San Joaquin Valley, 69
sandstone, 53, 65, 66, 67, 69, 81
composition, 53
derivation, 66
facies, 63, 81
percentage, 31, 35
samples, 53, 55
sequence, 22
Santiago Creek, 29
scaphopods, 93, 94, 95, 97
sediment transport, 62, 63
sedimentary features, 27
sedimentary structures, 57, 62, 63, 65, 66
sandstone beds, deep-marine, 31
shallow-marine, 27, 31, 37, 46
Reed Canyon, 81
facies, 65, 69, 83
flyschlike, 81, 83
slump structures, 43
stratification, 27
stratigraphie relations, 20, 22, 23, 27, 28, 67, 75
Liveoak Canyon, 79
Liveoak Shale Member, 15, 20, 22, 27, 31, 35,
69, 75, 81
Reed Canyon Siltstone Member, 15, 22, 28
San Emigdio Formation, 23, 66, 69
Tecuya Formation, 23, 69, 79
Uvas Conglomerate Member, 67
stratigraphic section, 28
stratigraphic sequence, Devils Kitchen syncline, 83
stratigraphic synthesis, 29
stratigraphy, 22
submarine slope, 66, 69
subsurface, 69
facies, 31, 67
synsedimentary folds, 43
synsedimentary slump features, 27, 43, 66
Tecuya Creek, 80, 92, 94
age, 27
Tecuya Formation, 79
Tejon Formation, 14, 69, 75 92, 93, 94, 95, 96, 97
Tejon Member, 96
Tejon Stage, 15, 28, 92, 93, 94, 95
thickness, 15, 22, 27, 29, 31, 81
drilled, 31
Liveoak Canyon, 79
Pastoria Creek, 27
Pleito Creek, 27, 29
type locality, 15
‘Wheeler Ridge, 31
Transition Stage, 94, 95
Tunis Creek, 15
turbidite features, 27, 66, 69
turbidity currents, 39, 62, 63, 65
Turritella shells, Liveoak Canyon, 79
oriented, 61, 62, 79
type locality, 15, 23
type section, Reed Canyon, 15, 23, 26
upper beds, Liveoak Canyon, 79
vector mean orientation, 61
‘Wheeler Ridge, 31, 69
Williams Canyon, 23, 29
worms, 81
Model, shelf sedimentation, 12
Modiolus fragment, 91
sp., 90
Mojave Desert, physiographic province, 7
source area, Tecuya Formation, 67
Tejon Formation, 67
Molds, internal, 89, 90, 91, 92, 93
Molluscan fossils, Capay Stage, 20
Domengine Stage, 20
Los Lobos Creek, 20
Santiago Creek, 20
Tejon Stage, 19, 20
Transition Stage, 19, 20, 22
Uvas Conglomerate Member, 20, 46, 79
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Mollusks, associated with conglomeratic substrate, 48
Capay age, 22
Coldwater Sandstone, 92
epifaunal, 92
Liveoak Canyon, 22, 79, 92
Liveoak Shale Member, 22, 66, 79
Los Lobos Creek, 46
Metralla Sandstone Member, 23, 27, 48, 65, 66, 79, 97
Tejon age, 22, 28, 92
Transition age, 22, 92
Uvas Conglomerate Member, 17, 48, 65
with conglomeratic substrate, 48
Molopophorus, 97
striatus, 92
tejonensis, 91
Monterey Shale, marine, 12
Mor lla arag is arag is, 98
broedermanni, 98
dolobrata, 98
subbotinae, 100
sp., 98
Murex beali, 92
Muricopsis whitneyt, 95
Musculus sp., 91, 92
Mutti, Emiliano, cited, 66
Mytilus fragment, 91

N

Nagle, J.8., cited, 62
Narizian Stage, 2, 11, 28, 29
Naticids, 90, 91, 94, 95, 96, 97
Neasons Flat, Metralla Sandstone Member, 94
San Emigdio Formation, 94
Nemocardium, 93
lintewm, 91, 94, 95
Neverita, 92
globosa, 95
secta, 94
thomsonae, 89, 90, 92
sp., 90, 91, 97
Nilsen, T.H., cited, 10, 11, 70, 97, 98
Nodosarella ignora, 98
Nomnion inflatum, 98
Nonmarine deposits, Pliocene, 12
Quaternary, 12
North America, continental slope, 66
North American plate, southern California, 70
North Tejon oil field, 31
Nuculana gabbi, 91, 93
parkei, 93
uvasana, 93
n. sp., 94
sp., 91, 95, 96
Nummulites sp., 95

0

Qil exploration, 69
Metralla Sandstone Member, 69
Point of Rocks Sandstone Member, 69
Oil fields, 6, 7
Tejon Formation, 7
Oil reservoirs, San Joaguin Valley, 31, 69
Olequahia, 96, 97
horni, 28, 92
lorenzana, 89, 95, 96, 97
Oligocene, 90
Olivella, 90
mathewsoni, 91, 92, 93, 96
sp., 91
Ophiolitic rocks, Jurassic, 10
Ophiomorpha nodosa, 46
Orocopia Mountains, Maniobra Formation, 86
Ostrea, 90
idriaensts, 90
sp., 92, 94
Oyster reefs, 64
Oyster shells, Metralla Sandstone Member, 48
Uvas Conglomerate Member, 48
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Oysters, 17, 19, 63

PQ

Pachycrommium clarki, 95
Pacific Coast region, Eacene rocks, 2
Pacific plate, southern California, 70
Paleocene deposits, absence, 69
El Paso Mountains, 12
San Joaquin Valley, 69
Paleocurrent directions, Liveoak Shale Member, 47
Metralla Sandstone Member, 56, 57, 61, 62
San Emigdio Formation, 81
Tecuya Formation, 79
Uvas Conglomerate Member, 56, 57, 61
Paleocurrents, 56
analyses, 56
Paleogeographic history, south of San Joaquin Valley, 70
Paleogeography, San Joaquin Valley, Eocene, 66
Paleotectonic history, south of San Joaquin Valley, 70
Pastoria Creek, 77
fossils, 90, 91
Liveoak Shale Member, 20
measured sections, 75, 92
megafossil locality, 27
megafossils, 22, 77
Metralla Sandstone Member, 27, 77
Reed Canyon Siltstone Member, 28
Tejon Formation, 3, 14, 77
lithology, 16
measured sections, 28, 29, 75, 90
strike, 14
Uvas Conglomerate Member, 16, 77
Pastoria fault, 8, 9
Pelecypods, 17, 81, 86, 89, 90, 91, 92, 93, 94, 95, 96, 97
age, 90, 92, 93, 94, 95, 96, 97
Capay, 89
Coldwater Sandstone, 92
correlation, 90, 92, 93, 94, 95, 96, 97
fragments, 92
Liveoak Shale Member, 92
Metralla Sandstone Member, 27, 66, 92, 94, 95, 96, 97
molds, 92
Refugian Stage, 97
Reed Canyon Siltstone Member, 94
San Emigdio Formation, 92, 94, 95, 96, 97
Uvas Conglomerate Member, 93, 94, 95, 96
Peninsular Ranges, Great Valley sequence, 69
Penutian Stage, 11
Perse sp., 89
Pine Mountain, 94
shoreline deposits, 86
Pinna barrowst, 94
sp., 94
Pitar, 94, 96
californiana, 91
Joaguinensis, 95
quadratus, 93, 94
tejonensts, 91, 93
wvasana, 93
wvasanus, 91, 93
sp., 91, 93, 94, 95, 96, 97
Planorotalites pseudoscitula, 98
Plant fossil, 79, 96
Pleitito Canyon, Tejon Formation, outcrops, 7
Pleitito Creek, fossils, 89
shelf edge, 31
Pleito Creek, Liveoak Shale Member, 28, 29, 37, 65, 69, 94
Metralla Sandstone Member, 28, 29, 37, 65, 69, 94
outcrops, 28, 31, 35
pebbly sandstone beds, 21
petroleum, 69
San Emigdio Formation, 94, 97
sandstone percentage, 35
small folds, 14
Tejon-age rocks, 28
Tejon Formation, 7, 21
measured sections, 29
thickness, 31, 35, 87
Pleito fault system, 14
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Pleito fault system—Continued
landslides, 79
Liveoak Canyon, 79
thrust fault, 8, 9, 14, 84
Pleito Formation, 12, 70
bicturbated, 81, 84
burrows, 81
Brush Mountain, 12
derivation, 67
fossils, 81, 84
lower sandstone unit, 81
outerops, Devils Kitchen syncline, 81, 83, 84
pelecypods, 81
San Emigdio Formation, contact, 84
San Emigdio Mountains, 70
source area, 67
stratigraphic relations, 12, 29
Tejon Formation, 70
thick beds, 81
trace fossils, 81
Point of Rocks Sandstone Member, coeval with Butano
Sandstone, 70
correlation, 70
fans, deep-sea, 66
Kreyenhagen Formation, 66, 69, 70
Liveoak Shale Member, interbedded, 69
oil exploration, 69
shale, interbedded, 69
subsurface, San Joaquin Valley, 70
Temblor Mountains, 69, 70
Polinices, 95
horni, 92, 93
washingtonensis, 92, 96
sp., 97
Poore, R.Z., cited, 11, 15, 97
Pre-Tejon Formation, erosion, 70
Previous work, 3
Pritchard, R.L., cited, 13
Proto-San Andreas fault, 66, 70
Pseudocardium, 94, 96
Pseudohastigerina micra, 98, 100
sharkriverensis, 100
sp., 100
Pseudoperrisolax blakei, 90, 93
Pseudophragmina (Proporocyclina) flintensis, 95
(Proporocyclina) psila, 97
Pteria, sp., 91
Pyramidella, 91
mucronis, 91
Pyramidellid, 92
Quadrimorphina allomorphinoides, 98

Radiolaria, 98, 99
East Twin Creek, 98, 99
Rancho San Emigdio land grant, 97
Ranellina plsbryi, 92, 93
Reed Canyon Silt Member, of Marks, 14, 15
Reed Canyon Siltstone Member, 14, 28
age, 29, 94
of Marks, 29
Salt Creek, 94
bioturbation, 29, 64
Black Canyon, 28
carbonaceous laminae, 28
carbonaceous strata, 28, 64
coal, 29, 64
coal-bearing strata, 28, 29
conglomerate, 46
definition, 28
deposition, 66
depositional environment. 64
Edmonston Pumping Plant site, 28
foraminifers, 28, 29
fossils, 94
Grapevine Creek, 28
lagoonal facies, 64, 69
correlative, 79

Reed Canyon Siltstone Member—Continued
lithology, 28, 69
mapping problems, 28
measured section, 26, 28, 29
Metralla Canyon, 28
mollusks, 28, 29
Narizian, 29
of DeLise, 81
of Nilsen, 15
outcrops, Black Canyon, 28
Grapevine Creek, 28
Metralla Canyon, 28
Reed Canyon, 15, 28
Salt Creek, 28, 94
San Emigdio Creek, 81
Tecuya Creek, 81
pelecypods, 29, 94
Reed Canyon, 15, 28
Refugian, 29
Salt Creek, 28, 29, 94
San Emigdio Formation, coeval, 29
sandstone samples, 55
Santiago Creek, 29
stratigraphie relations, 14, 22, 28, 29
Metralla Sandstone Member, 15, 22, 28
San Emigdio Formation, 28
Tecuya Formation, 15, 28
thickness, 15, 28
of Marks, 15, 28
type locality, 15, 28, 29
type section, 15, 28
Reed Canyon, 15, 28
undifferentiated, 81
Reed Canyon, outerops, 7, 15, 28
landslides, 15
Liveoak Shale Member, 15
measured section, 26, 28, 75
Metralla Sandstone Member, 15, 27
type locality, 15
Reed Canyon Siltstone Member, 15
type section, 15, 28
Tecuya Formation, 15
Tejon Formation, outerops, 7
Reef Ridge, 96
References cited, 70
Refugian Stage, 11, 29, 90, 92, 95, 96, 97
fossils, 90, 92
Regional geology, »
Reitz, Alison, cited, 10
Rhabdammina eocenica, 98, 99, 100
Ricei Luechi, Franco, cited, 66
Robulus inornatus, 98
Ross, D.C., cited, 3, 10, 66, 70

Sabins, F.F., Jr., cited, 13
Sachs, K.N., Jr., cited, 95
Salinian block, 70
granitic basement, 66
Salt Creek, basement, 17
fossil locality, 29
gastropods, 94
Liveoak Shale Member, 17
megafossil locality, 27
Metralla Sandstone Member, 27, 28, 94
pelecypods, 94
Reed Canyon Siltstone Member, 28, 94
scaphopods, 94
tear faults, 14
Tejon Formation, 7, 94
San Andreas fault, 7, 8, 12
movement, post-Eocene, 67
offsets, 70
strata equivalent to Tejon Formation, 4
reconstruction of terranes to west, 70
thrust faults, 8
San Emigdio Canyon, faults, 9
foraminifers, 21, 28
fossils, 92

San Emigdio Canyon—Continued
Liveoak Shale Member, 31, 99
stratification, 21
localities, 29, 99
Metralla Sandstone Member, 28, 46
Narizian rocks, 28
San Emigdio Formation, 28, 92, 95, 96, 97
Tejon Formation, 3, 28
wells, 31
San Emigdio Creek, age of strata, 100
coral, 96
east, Tejon Formation, 81, 83
foraminifers, 95
agglutinated, 99
benthic, 100
fossils, 89
gastropods, 95, 96
Liveoak Shale Member, 81, 99, 100
localities, 28, 81, 83, 84
Metralla Sandstone Member, 81, 95, 96
middle part, 100
pelecypods, 95, 96
Reed Canyon Siltstone Member, 81
San Emigdio Formation, 95, 97, 100
scaphopods, 95, 96
shelf edge, 31
type section, Tejon Formation, 29
west, Pleito Formation, 83, 84
Tejon Formation, 83
Uvas Conglomerate Member, 81, 83, 96
San Emigdio Formation, 83, 84
Tejon Formation, 7, 83
San Emigdio Formation, 13, 28, 29, 90, 92, 94, 95, 96,
97, 100
age, 29, 90, 94, 95, 96, 97, 100
assemblages, summary, 97
basal conglomeratic sandstone beds, 81, 84
Brush Mountain, 12
burrows, 81
correlation, 90, 92, 95, 96, 97
cross strata, 81, 84
depositional environment, 29, 90, 97
depositional interpretation, 12, 29
summary, 97
derivation, 67
Devils Kitchen syncline, 81
distribution, 29
Doc Williams Canyon, 97
facies, changes, 31
shallow-marine, 66
flat strata, 81
foraminiferal assemblage, 100
foraminifers, 28, 29
benthic, 100
planktic, 100
fossiliferous zone, 89
fossils, 84, 94, 95, 96, 97
gastropods, 90, 94, 95, 96, 97
Heteromacoma bed, Santiago Creek, 90
lithology, 28, 29
localities, 81, 90
Los Lobos Canyon, 28, 96
Los Lobos Creek, 96
Lost Canyon, 94
mapping, 28
megafossil assemblage, Pleito Creek, 97
Refugian Stage, 28, 97
summary, 97
Narizian, 28, 29
naticid, 97
Neasons Flat, 94
outcrops, Devils Kitchen syncline, 83, 84
San Emigdio Creek, 84
Santiago Creek, 87
paleocurrent directions, 81
peak between Lost Canyon and Pleito Creek, 94
pelecypods, 90, 92, 94, 95, 96, 97
Pleito Creek, 94, 97
Rancho San Emigdio land grant, 97
Reed Canyon Siltstone Member, coeval, 29



San Emigdio Formation—Continued
Refugian Stage, 13, 28, 29, 90, 92, 95, 96, 97
Refugian strata, 13, 90
Salt Creek, 29
San Emigdio Canyon, 28, 92, 96, 97
San Emigdio Creek, 28, 81, 83, 95, 97, 100
San Emigdio Mountains, 29
Sandstone, conglomeratic, 81, 84

lower beds, 81, 84
middle beds, 29, 81, 84, 100
petrology, 55
shallow-marine, 66
upper beds, 81, 84
Santiago Creek, 13, 90
scaphopod, 92, 95, 96
shale, beds, 29, 81, 84
shallow-marine sandstone and conglomerate, 66, 69
source area, 67
stratigraphic relations, 12, 23, 29, 66
Etchegoin Formation, 12
Metralla Sandstone Member, 23
Monterey Shale, 12
Pleito Formation, 12, 81, 84
Tecuya Formation, 29
Tejon Formation, 12, 29, 69
Temblor Formation, 12
thickness, 29
type section, 29
Wheeler Ridge, 31
Williams Canyon, 96

San Emigdio Mountains, 69, 70
basement, 69, 70
Cretaceous forearc basin, 69
East Twin Creek area, Liveoak Shale Member, 70

Uvas Conglomerate Member, 70
Great Valley sequence, 69, 70
mafic basement, 70
paleogeography, 67
Pleito Formation, 70
sedimentary cycle, 13
Tejon Formation, 2, 6, 10, 15, 69, 70, 92
Tertiary sequence, 10
Tertiary stratigraphy, 12
uplift, 66, 67, 69
San Emigdio Ranch, 6
San Joaquin basin, deep-sea fans, 69
Eocene rocks, 31
Great Valley sequence, 69
marine basin, Eocene, 70
Metralla Sandstone Member, 69
nonmarine deposits, 69
oil reservoirs, 69
Paleocene strata, 69
paleogeography, Eocene, 66
regional, 66

Point of Rocks Sandstone Member, 69
subsurface, 70

Tertiary, 13

San Joaquin Valley, 2, 66, 70, 96
Cretaceous forearc basin, 69
Great Valley sequence, 69
paleogeography, 66, 70

history, 70
Paleocene strata, 69
paleotectonic history, 70
subsidence, 70
tectonic uplift, 70
Tejon Formation, 2

San Juan Bautista area, Cretaceous strata, 70
Paleocene strata, 70

San Juan Bautista Formation, 70
contact with mafic basement, 70
of Kerr and Schenck, 70
turbidite sandstone, 70

Sandstone, 58, 69
accessory minerals, 53
arkosie, 53
arenite, 55
cement, 53
composition, 53, 55
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Sandstone—Continued
derivation, 55, 66
fossils, 53
distribution, grain-size, 55
minerals, heavy, 53
origin, 56
Sandstone samples, Edmonston Pumping Plant site, 55
Liveoak Shale Member, 55
log-probability plots, 56
Metralla Sandstone Member, 55
Reed Canyon Siltstone Member, 55
San Emigdio Formation, 55
Tecuya Formation, 55
Uvas Conglomerate Member, 55, 56
Santa Cruz Mountains, Butano Sandstone, 70
La Honda basin, 70
Santa Ynez Mountains, Coldwater Sandstone, 92
Santa Lucia basin, 70
Santiago Creek, east, 13, 87
foraminiferal assemblages, 21, 22, 97, 98
Heteromacoma bed, San Emigdio Formation, 90
Liveoak Shale Member, 29
Metralla Sandstone Member, 29
moltusks, 20
San Emigdio Formation, 87, 90
sandstone, samples, 55
species, Refugian Stage, 90
Tejon Formation, 3, 7, 13, 69
faults, 14
measured sections, 29
Uvas Conglomerate Member, 16, 20
west, 90
Saracenaria sp., 97
Scaphopod, 91, 92, 93, 94, 95, 96, 97
age, 92, 93, 94
correlation, 92, 93, 94
Metralla Sandstone Member, 94, 95
Uvas Conglomerate Member, 94, 96
Schedocardia, 91
brewert, 90, 91
Schmidt, R.R., cited, 11
Sea, Eocene, 69
Sears, J.D., cited, 13
Schenck, H.G., cited, 70, 90
Sedimentary rocks, nonmarine, 10, 12
Sedimentary rocks, marine, 11, 12
Sedimentary structures, 36, 57, 61
beds, boulder, 48, 64
breccia, 64
graded, 65
planar, 65
bioturbation, 46, 63, 65, 81
Bouma sequences, 89, 65, 66
burrows, 63, 81
calcareous concretions, 46
carhonaceous beds, 79
clastic dikes, 48
convolute lamination, 39
cross stratification, 36, 64, 79, 81
flat stratification, 88, 64, 79, 81
flute casts, 38
groove casts, 38, 57
primary current lineation, 38
ripple-drift stratification, 37
ripple markings, 37, 57, 64
rip-up clasts, 89, 65
scour features, 38
shallow-marine deposits, 61
slump structures, 48
stratification, 64
synsedimentary slumping, 66
turbidites, facies D, 66
turbidity currents, 65, 66
Sedimentation, Tejon Formation, 2
Semele diabloi, 91
Septifer dichotomous, 96
Shelf sedimentation, model, 12
Sierra Nevada, 66, 70
foothills, outcrops, 2
physiographic provinee, 7

Sierra Nevada—Continued

rocks coeval with Tejon Formation, 2

Sinum, 97
obliguum, 93, 96
Siphonalia, 90
merriami, 89, 92, 95, 96, 97
Sliter, W.V., cited, 15, 97
Slope environments, 69
Solen, 91, 93, 95
sp., 92, 97
Spatangoid, 92
Spiroglyphus, 17, 95
Spiroplectammina tejonensts, 98
Spisula, 96
acutirostrata, 90, 91, 93, 94
bisculpturata, 91
merriami, 91, 93, 94
mulintaformis, 97
packardt, 90, 96
pittsburgensts, 92, 95
ramonensis, 92, 95, 96, 97
rushi, 90, 92, 95, 96, 97
sp., 91, 94, 96, 97
Spondylus, 95
carlosensis, 90, 91

San Emigdio Mountains, basement, 69

Steineck, P.L., cited, 11
Stewart, Ralph, cited, 79
Stilostomella spinescens, 98
Stock, Chester, cited, 29
Stratigraphic nomenclature, 4, 14
Strepsidura ficus, 93, 94
Study area, access, 7

basement complex, 9

geography, 7

tectonic setting, 7

Tertiary stratigraphic sequence, 10

Subbotine patagonica, 98, 100
sennt, 98
sp., 100
Subduction zone, Mesozoic, 66
Submarine slope, 69
Eocene, 66, 67

Metralla Sandstone Member, 69

Suczek, C.A., cited, 55

Summary, 69

Surculites, 98
isoformis, 91

Tectonic uplift, Cretaceous, 69
Paleocene, 69

Tecuya beds, 29

Tecuya Creek, 7, 12, 80, 94
basement, 17
landslide deposits, 80
Liveoak Shale Member, 17, 80
megafossil locality, 27

Metralla Sandstone Member, 80, 92, 94

age, 27
calcareous concretions, 81

Reed Canyon Siltstone Member, 81

Tecuya Formation, 80
Tejon Formation, 7, 14, 80
type area, 80

Uvas Conglomerate Member, 80
Tecuya Formation, 10, 12, 19, 77, 80

age, 29, 31

anisotropic fabries, 79
basement, contact, 12, 13
bathymetric environment, 92

braided-stream conglomerate, 69

conglomerate, clasts, 79
cross strata, 79
flat strata, 79
imbricated pebbles, 79
lens-shaped beds, 79
nonmarine, 79, 80
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Tecuya Formation—Continued
depositional environment, 29, 92
distribution, 18
surface, 29, 31

Edmonston Pumping Plant site, 75

facies, nonmarine, 31, 67

lithology, 29

measured section, 28

origin, 29

outcrops, 80

paleocurrent directions, 79

Pastoria Creek, 77

sandstone petrology, 55

sediments, surface, 31

source area, 67

stratigraphic relations, 12, 19, 23, 28, 29
Metralla Sandstone Member, 79
Pleito Formation, 12, 29
San Emigdio Formation, 29
Tejon Formation, 12, 13, 29, 79
Temblor Formation, 12, 29

stratigraphic section, 28

surface rocks, 31

Tecuya Canyon, 12, 29

Tecuya Creek, 80

thickness, 12, 29

type area, 29

voleanic rocks, age, 12

Tehachapi Mountains, 6, 70, 75
basement, 67, 70
Cretaceous forearc basin, 69
granodioritic basement, 70
Great Valley sequence, 69, 70
paleogeography, 67
sedimentary cycle, 13
structural trends, 7
Tejon Formation, 2, 6, 14
Tertiary sequence, 10
Tertiary stratigraphy, 12

Tejon, foraminiferal assemblage, Narizian Stage, 98, 99, 100

provincial megainvertebrate stage, 2, 14, 15
terminology, 2
Tejon Formation, 2, 13, 84
access to outcrop area, 7
age, 2, 10, 19
assemblages, summary, 97
basement contact, 9, 13, 14, 75, 79
beds, undifferentiated, 75
bioturbation, 46, 57
boulder beds, 43
Bouma sequences, 39
Brush Mountain area, 3, 12, 14
burrows, 46
calcareous concretions, 46
Capay Stage, 66
carbonaceous siltstone, 79
clastic dikes, 43
coeval rocks, 11
Coast Ranges, 2
Sierra Nevada, 2
conclusions, 69
conglomerate, 46
percentage, 85
correlation, 69
problems, 31
cross strata, 36, 38
cross stratification, 86
deep-marine sandstone facies, 65
deep-marine shale facies, 66
defined, 14
of Dibblee, 14
of Hammond, 14
of Marks, 3, 14
deposition, 69, 70
depositional environment, 61, 92
Edmonston Pumping Plant site, 22
depositional facies, 63, 64, 65, 66
depositional history, 66
depositional model, 70
description of J.H. Van Amringe, 14
Devils Kitchen syncline, 81, 83

Tejon Formation—Continued

distribution, 18
Domengine Stage, 66
early work, 3
East Twin Creek, 70, 95
economic aspects, 69
Edmonston Pumping Plant, 22, 28, 31, 90, 91, 92
east, 19, 29
site, 75
facies, 2, 69, 70, 75, 87, 98
changes, 15, 31, 64, 75
eastward, 12, 20
conglomerate, nearshore, 63, 69
lagoonal, 64, 69, 79
sandstone, 63
deep-marine, 27, 31, 46, 65, 69, 83
nearshore, 63, 66, 69
quartzose, 86
shallow-marine, 27, 31, 37, 38, 46, 57, 61,
65, 66, 69, 81, 83
sedimentary, 63
shale, deep-marine, 62, 66, 69
subsurface, 67, 69
Famosa sand, 11, 67
fan, deep-sea, 69
flat stratification, 38
flute casts, 38
foraminiferal assemblage, Paleocene, 99
Penutian stage, 97
Ulatisian stage, 98, 99, 100
foraminifers, 16, 19, 20, 69, 97
large, 63
fossils, 16
gastropods, 20, 86
geologic maps, 3, 75
geography, 7
Grapevine Creek, 2, 3, 7, 15, 16
groove casts, 38
informal units of DeLise, 14, 15
isopach analysis, 81
isopach map, 31
landslide deposits, Liveoak Canyon, 15, 57
lagoonal facies, 64, 69, 79
lithology, 17, 18, 19, 29, 35, 69, 75, 77
Liveoak Canyon, 79
Pastoria Creek, 77
subsurface, 69
surface, 69
Liveoak Canyon, 3, 7, 14, 77, 79, 92, 93, 94
Liveoak Member, 14, 15
Liveoak Shale Member, 15, 20, 29, 66, 69, 70, 75,
77, 83, 92, 93
age, 22
definition, 20
lithology, 20
stratigraphic relations, 20
thickness, 20
type section, 20
Los Lobos Creek, 20, 94
lower, summary, 86
mapped by Dibblee, 14
Maricopa Creek, 69
marine sandstone, deep, 46
shallow, 38, 46
marine shale, deep, 69
measured sections, 75
Black Canyon, 29
Devils Kitchen syncline, 29, 75
East Twin Creek, 75
lower, 87
upper, 87
Edmonston Pumping Plant site, 19, 29, 75, 90,
91, 92
Grapevine Canyon, 75
Introduction, 75
Liveoak Canyon, 75, 77
Liveoak Creek, 29
Los Lobos Creek, lower, 8;
general, 84
summary, 86
of Atlantic-Richfield Oil Co., 29
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measured sections—Continued
of J.H. Van Amringe, 14
of P.B. Harris, 14
Pastoria Creek, 29, 75, 77, 90
Pleito Creek, 75
Reed Canyon, 75
San Emigdio Creek, 75, 81
San Emigdio Mountains, 75
Santiago Creek, east, 87
general, 87
measured sections, 87
East Twin Creek, lower, 87
upper, 87
summary, 89
Tecuya Creek, 80
Tehachapi Mountains, 75
undifferentiated, 90
megafossil assemblage, Capay Stage, 95, 96
Domengine Stage, 92, 94, 95, 96
Meganos Stage, 95
Refugian Stage, 95, 96
summary, 97
Tejon Stage, 92, 93, 94, 95, 96
Transition Stage, 92, 93, 94, 95, 96
megafossils, invertebrate, 19, 22, 69, 77, 89
megaripples, 64, 83
Metralla Sandstone Member, 14, 15, 22, 63, 64, 66,
67, 69, 75, 92, 93, 94, 95, 96, 97
age, 27
definition, 22
lithology, 27
Marks’s section, 23
reference section, 26
stratigraphic relations, 27
thickness, 27
type locality, 23
misuse of term, 2
mollusks, 16, 46, 77, 79, 87
nearshore conglomerate and sandstone facies, 63
nonmarine deposits, 69
oil fields, 6
oil production, 31
outerop area, 6, 13, 14, 70
outerops, 2, 6, 7, 14, 15, 186, 66, 69, 70
Black Bob Canyon, 7
Black Canyon, 7
Brush Mountain, 3
Devils Kitchen syncline, 83
Doc Williams Canyon, 7
East Twin Creek, 87, 89
Edmonston Pumping Plant site, 35
Grapevine Creek, 2, 3, 7
Liveoak Canyon, 2, 3, 7
Los Lobos Creek, 7, 84, 86
Metralla Canyon, 7
Pastoria Creek, 3, 7, 13
east, 16
Pleitito Canyon, 7
Pleito Creek, 7, 35
Reed Canyon, 7
Salt Creek, 7
San Emigdio Creek, 3, 7
San Emigdio Mountains, 2, 6, 7, 10
San Emigdio Ranch, 6
Santiago Creek, 3, 7
Tecuya Creek, 7
Tehachapi Mountains, 2, 6, 7, 10
Tejon Pass, 7
Tejon Ranch, 6
Tunis Creek, 7
West Twin Creek, 7
Williams Canyon, 7
paleocurrents, 56
paleogeography, 66
Pastoria Creek, 7, 12, 16, 77
area, 3, 77
east, 16
facies, 16, 20
pelecypods, 86
petrography, 46



Tejon Formation—Continued
petrography—Continued
conglomerate, 46, 89
grain-size distribution, 55
sandstone, 53
plant fragments, 81
Pleito Creek, 7, 21, 31
Pleito fault, 14
previous work, 3
primary current lineation, 38
provincial megainvertebrate stages, 2, 14
redefinition of Marks’s members, 15
Reed Canyon, 7
Reed Canyon Silt Member, 14, 15
Reed Canyon Siltstone Member, 15, 28, 29, 66, 69, 94
age, 29
definition, 28
stratigraphic relations, 28
thickness, 28
type section, 28
Refugian strata, 13
regional geology, 7
regressive sandstone, 69
ripple markings, 37
ripple-drift stratification, 87
Salt Creek, 7, 29
San Emigdio Canyon, 31
San Emigdio Canyon area, 3
San Emigdio Creek, 7, 29, 81, 83
San Emigdio Creek area, 29, 81
San Emigdio Formation, 31
San Emigdio Mountains, 6, 15, 69, 70, 92
sandstone, 18, 53, 56, 86
accessory minerals, 53
arenite, 55
arkosic, 53
cement, 53
composition, 53
cross strata, 36
derivation, 55
facies, 63
grain-size distribution, 55
heavy minerals, 53
marine, shallow, 61
percentage, 35
samples, 55, 56
San Joaquin Valley, 31
Santiago Creek, 13, 69
area, 3, 13, 29, 69
east, 13, 87, 89
outliers, Liveoak Canyon, 79
oysters, 63
reefs, 64
shells, 48
sea, shelf, 31
shoreline facies, 35
transgression, 31
scour features, 38
sedimentary facies, 63
introduction, 63
nearshore conglomerate, 63
nearshore sandstone, 63
sedimentary structures, 36, 56, 57, 61
bioturbation, 46, 63
boulder beds, 43
Bouma sequences, 39
calcareous concretions, 46
clastic dikes, 48
convolute lamination, 39
cross stratification, 36
flat stratification, 38
flute casts, 38
groove casts, 38, 57
primary current lineation, 38
ripple markings, 37, 57
ripple-drift stratification, 87
rip-up clasts, 89
scour features, 38
slump structures, 48
shallow-marine sandstone facies, 38, 46, 65
shallow-marine transgressive breccia, 43
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Tejon Formation—Continued
shallow-marine transgressive conglomerate, 43
shallow-marine transgressive slump structures, 48
source area, 67
strata equivalent, 4
stratification, types, 64
stratigraphic nomenclature, 4, 14
stratigraphic relations, 2, 12, 13, 17, 29, 75
basement, 2, 9, 13, 14, 15, 17, 66, 67, 69, 70,
75, 81, 84
gabbroic rocks, 10, 14
Liveoak Shale Member, 15, 17, 20, 22, 27, 29,
31, 35, 66, 69, 75, 81, 83, 87
marine beds, 2, 22, 28, 29, 46, 66
Metralla Sandstone Member, 15, 20, 22, 27, 28,
29, 31, 35, 66, 67, 69, 75, 79, 81, 83
nonmarine beds, 2, 19, 31, 67, 79
Pleito Formation, 28, 70
Reed Canyon Siltstone Member, 5, 22, 28, 69, 79
San Emigdio Formation, 12, 23, 28, 29, 31, 66, 69
subsurface, Kreyenhagen Formation, 12
Tecuya Formation, 12, 23, 28, 29, 31, 69, 79
Tejon Formation, 29, 31, 79, 84
Temblor Formation, 29, 70, 87
Uvas Conglomerate Member, 15, 16, 17, 20, 29,
67, 69, 75, 81, 83, 87
stratigraphic sequence, Devils Kitchen syncline, 81, 83
stratigraphic summary, 35
stratigraphic synthesis, 29
stratigraphy, 4, 14, 17, 31, 75
structural petroleum traps, 70
subsurface, 11, 67, 69
facies changes, 31
geology, 3
stratigraphy, 12, 31
summary, 69
of collections, 97
tectonic setting, 7
Tecuya Creek, 7, 80
Tehachapi Mountains, 15
Tejon Pass, 7
Tunis Creek, 7, 13, 15
West Twin Creek, 7
Tecuya Formation, contact, 29, 31, 79
Tertiary stratigraphic sequence, 10
thickness, 12, 17, 31, 75
East Twin Creek, 87
Liveoak Canyon, 15, 79
Pastoria Creek, 77
Pleito Creek, 31, 87
San Emigdio Creek, 29
Tecuya Creek, 80
wells, 31
transgressive-regressive cycle, 13
Transition Stage, 66, 95
type area, 2, 3, 14
type section, 16
Liveoak Canyon, 15
Liveoak Shale Member, 20
Metralla Sandstone Member, 26, 27
Reed Canyon, 15
Reed Canyon Siltstone Member, 28
San Emigdio Creek, 29
San Emigdio Mountains, 92
Uvas Conglomerate Member, 16
undifferentiated, 19, 20, 75, 90, 98
Pastoria Creek, 90
Uvas Conglomerate Member, 14, 15, 16, 29, 63, 64,
67, 69, 70, 75, 77, 83, 93, 94, 95, 96
age, 19
definition, 15
lithology, 17
measured section, 84
stratigraphic relations, 17
thickness, 17
type section, 15, 16
Tejon Group, 2
age, 2
Tejon Pass, 7
Tejon Ranch, 6
Tejon Stage, 2, 11, 19, 20, 66, 92, 93, 94, 95, 96

Tellina castacana, 20, 91
Jollaensis, 91
lebecki, 28, 91, 93
longa, 91
tehachapi, 92
sp., 90
Tellinid, 92, 93
fragment, 91, 93
Temblor Formation, 12, 14
basement, 12
Brush Mountain, 12, 69
stratigraphic relations, 12, 29
Liveoak Shale Member, 87
Tejon Formation, 70
volcanic rocks, age, 12
Temblor Mountains, Avenal Sandstone, 11
Kreyenhagen Formation, 69
Lodo Formation, 11
Point of Rocks Sandstone Member, 11, 69, 70
Tertiary sequence, 10
Terebratuling tejonensis waringi, 90
Teredo borings, 93
Tertiary, continental slope, 66
marine formations, 12
transgressive-regressive sequences, age, 12
Tertiary stratigraphic sequence, 10
unconformities, 12
Tertiary stratigraphy, San Emigdio Mountains, 12
Tehachapi Mountain, 12
Textularia recta, 98
Tipton, Ann, cited, 3, 67
Transition Stage, 11, 20, 66, 92, 93, 94, 95496
Transverse Ranges, 94
Great Valley sequence, 69
physiographic province, 7
Tertiary, California, paleogeography, 2
California, tectonic history, 2
lower, provincial stages, 10
Trifarina sp., 98
Tritaxilina colei, 98
Trochamminoides contortus, 99, 100
Truncorotaloides bullbrooki, 98, 100
collacteus, 100
rotundimarginata, 98
sp., 98
Tubulostium tejonense, 93
tejonensis, 19
sp., 95
Tunis Creek, Metralla Sandstone Member, 15
Tejon Formation, 7, 14, 75
zero isopach, 31
Turbidite sandstone facies, 69
Turbidite sedimentary structures, 66
Turbonilla, 91
Turricula cohni, 94
Turrid, 91, 93, 94, 96
Turritella, 17, 20, 92, 94
andersoni susannae, 20, 95
buwaldana, 91, 93, 94, 96
merriami, 20, 89, 95
molds, 94
schencki delaguerrae, 92
shells, 61, 79
orientation, 61, 62, 79
interpreting, 61, 62
wvasana, 91, 92, 93, 94, 95
neopleura, 92, 93
sargeants, 20, 28, 91, 92, 93, 94
variata, 95
lorenzana, 90
sp., 91

U

Ulatisian Stage, 11

Unnamed Eocene formation of Dibblee, 70
Unnamed megainvertebrate stage, 11

Unnamed nonmarine conglomerate, Miocene, 12
Uplift, Late Tertiary, 8

U.S. Army Camel Corps, 5
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Uvas Conglomerate Member, 14, 15, 66, 70, 77, 81, 83

age, 19
East Twin Creek, 89, 95
Livecak Canyon, east, 22, 93, 94
Los Lobos Creek, 94
San Emigdio Creek, 96
algae, 19
annelid worm, 19, 79, 89, 93, 95
basal conglomerate, 81, 83
basement, 15, 16, 17, 46, 66, 81, 83
bioturbation, 46, 63, 65
boulder beds, 43, 64, 70
breccia beds, 64, 8%
burrows, 19, 46, 63
calcareous concretions, 46, 65
Canada de las Uvas, 15
Capay Stage, 20, 89, 95
carbonaceous beds, Liveoak Canyon, 79
clams, 17, 48
clasts, 48, 53, 81, 86
coneretions, 81
conglomerate, 18, 19, 486, 67, 77, 81, 86
basement clasts, 48
beds, 83
facies, 63
coral, 96
correlation, East Twin Creek, 95
Liveoak Canyon, east, 93, 94
San Emigdio Creek, 96
correlative, 19
cross strata, 19, 36, 64, 65, 79, 81, 83, 86
large, 36, 57, 64, 65, 87
Liveoak Canyon, 79
Los Lobos Creek, 86, 87
medium, 36, 57, 65, 81, 87
small, 57, 64, 65
cyclic units, 81, 83
definition, 15
depositional environment, 19, 27, 56, 57, 86, 89, 97
nearshore, 19
shallow-marine, 19
Devils Kitchen syncline, 83, 9%6
Domengine Stage, 20, 96
Eagle Rest Peak, 96
East Twin Creek area, 20, 70, 87, 95
megafossil assemblage, 95
Edmonston Pumping Plant site, 55, 75
facies, changes, 16, 18, 64, 87
lagoonal, 64
nearshore conglomerate, 63
nearshore sandstone, 638
sandstone, 63
shallow-marine, 57, 61, 65, 69
flat strata, 19, 64
Liveoak Canyon, 79
foraminifers, 16, 17, 19, 20, 95
large, 19, 63, 95
orbitoids, 87, 89, 95
fossils, 16, 19, 93, 94, 95, 96
Grapevine Creek, 15
gastropods, 20, 86, 89, 93, 94, 95, 96
lagoonal facies, 64
lithology, 17, 69, 77, 79, 81
Liveoak Canyon, 79
Pastoria Creek, 77
Liveoak Canyon, 79, 93, 94
lower beds, 79
megafossil assemblage, 93, 94
Los Lobos Creek, 20, 46, 55, 84, 86, 94
megafossil assemblage, 94
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measured section, 19, 84
East Twin Creek, lower, 87
upper, 89
Edmonston Pumping Plant site, 19
Los Lobos Creek, 84, 86
San Emigdio Creek, 81
megafossils, 19, 46, 86
megaripples, 64, 83
metadiabase clasts, Los Lobos Creek, 84, 86, 87
metadiorite clasts, 86
mollusks, 16, 17, 19, 20, 46, 48, 63, 65, 77, 79, 86, 87
mudstone clasts, 81
of Marks, 14, 15
outcrops, 16
Devils Kitchen syncline, 81, 83
East Twin Creek, 20
lower, 87
upper, 87
Edmonston Pumping Plant site, 55, 75
Grapevine Creek, 15, 16, 55
Liveoak Canyon, 15, 19, 20, 22, 79, 93
Los Lobos Creek, 46, 55, 84, 86
east, 84
west, 84, 86
Pastoria Creek, 16, 77
San Emigdio Canyon, 46
San Emigdio Creek, 81, 83
Santiago Creek, 16, 55
Tecuya Creek, 80
outliers, Liveoak Canyon, 79
oysters, 17, 19, 63
reefs, 64
shells, 48
paleocurrents, 56
directions, 57
Pastoria Creek, 16, 77
pelecypods, 86, 89, 93, 94, 95, 96
petrology, 18
plant fragments, 81
polymict conglomerate, fossiliferous, 89
quartzose sandstone, Los Lobos Creek, 86
ripple markings, 19, 57, 64, 65, 81
sandstone, 18, 19, 46, 53, 55, 56, 66, 79, 89
boulder beds, 46
composition, 53, 86
cyclic bedding, 81, 83
facies, 63
grain-size distribution, 18, 55
quartzose, 86, 87, 89
transgressive, 66, 67, 69
samples, 53, 55, 56
San Emigdio Creek, 81
megafossil assemblage, 96
San Emigdio Mountains, 70
Santiago Creek, 16, 55
scaphopods, 86, 93, 94, 96
sedimentary structures, 19, 61, 63, 65
shoreline deposits, 57, 61, 86
stratigraphic relations, 15, 16, 17
basement, 15, 16, 46, 66, 81, 83, 87
Liveoak Shale Member, 16, 17, 20, 29, 43, 75,
81, 83, 89, 99
Metralla Sandstone Member, 67, 75
nonmarine facies, 67
San Juan Bautista Formation, 70
stratigraphic sequence, Devils Kitchen syncline, 83
San Emigdio Creek, 81
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stratigraphic synthesis, 29
stratigraphy, 17, 22

Tejon Formation, 14, 15, 69, 70, 75, 93, 94, 95, 96, 97

Tejon Stage, 19, 20, 22, 93, 94, 96
thickness, 15, 16, 17

Grapevine Creek, 15

Liveoak Canyon, 79

Pastoria Creek, 77
trace fossils, 19

Los Lobos Creek, 87
transgressive sandstone, 67
Transition Stage, 19, 20, 93, 94, 96
turbidites, 81
type section, 15, 16

Grapevine Creek, 15, 16, 17
undifferentiated beds, 16

Uvigerina churchi zone, 98

garzaensis, 98

VWYZ

Vaginulinopsis asperuliformis, 98
saundersi, 98
lewisensis, 98
Valvulineria involuta, 98
Van Amringe, J.H., cited, 3, 14
Venericardia, 94, 95, 96
fragment, 92, 93
horni, 94
mold, 93, 94
sp., 90, 91, 93, 94, 95, 96
Verneuilina sp., 98, 99
Vokes, H.E., cited, 14
Walker Formation, 12
age, 12, 31
distribution, subsurface, 31, 67
surface, 12
lithology, 12
nonmarine facies, 67
relations with Famosa sand, 12
San Joaquin Valley, 12, 67
thickness, 12
Ward, W.C., cited, 55
Weaver, C.E,, cited, 10
Weaver, D.W., cited, 92
Weber, G.E., cited, 31
Weimer, R.J., cited, 13
Well sections, 31
West Twin Creek, Tejon Formation, 7
Wheeler Ridge, Metralla Sandstone Member, 31, 69
petroleum, 31, 69
San Emigdio Formation, 31
Tecuya Formation, 31
Wheeler Ridge area, anticline, 9
correlations, 31
Wheeler Ridge oil field, 31
White Wolf fault, 8
Whitney, J.D., cited, 2
Whitneyella sinuata, 91
Williams, Howel, cited, 53
Williams Canyon, 7, 29
Witnet Formation, 12
Worms, bottom-dwelling, 46
“oldia, 90
tenuissima, 92
n. sp., 92
Young, R.G., cited, 13
Zemorrian Stage, 11



