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DESCRIPTION OF MAP UNITS
QUATERNARY DEPOSITS
Holocene and Pleistocene deposits
Qya Young alluvium -- Gravel, sand, and silt along active and intermittent stream channels, locally incised

Qoa Old alluvium -- Gravel, sand, and silt perched above stream channels or in dissected fans; depositional
surfaces generally preserved; subscripts indicate primary levels in areas where more than one
depositional surface is evident; levels may not correlate from place to place

TERTIARY SEDIMENTARY ROCKS
Pliocene(?) Sedimentary rocks

Tmo Morales Formation, coarse-grained unit -- Conglomerate, sandstone, and minor mudstone; fluvial;
indistinctly bedded, lenticular; contains abundant clasts of Late Cretaceous(?) and Paleogene
sandstone; unconformity at base

Tmol  Morales Formation, fine-grained unit -- Mudstone and minor sandstone; lacustrine(?) in part; thin-bedded
to indistinctly bedded, lenticular; upper part intertongues with unit Tmo; generally covered by
greenish-gray and brownish-gray soil

Miocene Sedimentary Rocks

Tsm Santa Margarita Formation -- Sandstone, commonly calcareous, and mudstone, locally phosphatic
(pelletal); marine; thin- to thick-bedded or massive; sandstone locally contains "Margaritan"
Stage echinoids and mollusks

Tbu Branch Canyon Sandstone, upper unit -- sandstone; fine- to very coarse-grained; marine; thick-bedded
and locally cross-stratified; calcareous beds form resistant strike ridges; contains middle(?) to late
Miocene echinoids and mollusks

Branch Canyon Sandstone, lower unit -- sandstone, fine- to medium-grained, locally pebbly; marine;
thick-bedded to massive; contains middle Miocene echinoids and mollusks

Monterey Formation -- clayey siltstone and very fine-grained sandstone; marine; laminated to
indistinctly bedded; contains calcareous concretions; Relizian and Luisian foraminifers present in
equivalent strata to the southeast

Painted Rock Sandstone Member(?) of the Vaqueros Formation -- sandstone; marine; thick bedded to
massive, lenticular; calcareous; contains early Miocene mollusks in adjoining area to the
southeast; unconformity at base

Eocene and (or) Paleocene Sedimentary Rocks

Sandstone, conglomerate, and minor mudstone; lenticular; subsea-fan deposits; sandstone,
quartzofeldspathic, micaceous; locally includes concentrations of calcareous algal detritus;
conglomerate includes abundant siliceous metavolcanic clasts; base not exposed; contains sparse
Paleocene and early Eocene foraminifers; may include Late Cretaceous strata in lower part

UPPER CRETACEOUS SEDIMENTARY ROCKS

Sandstone, mudstone, conglomerate, lenticular; subsea-fan deposits; quartzofeldspathic, micaceous;
contains rare Late Cretaceous mollusks; base not exposed

Conglomerate and subordinate sandstone and mudstone; fonmarine; conglomerate mn_ssive to
indistinctly stratified, lenticular, and poorly sorted; clasts of granitoid and greenschist-facies
metamorphic rocks locally abundant; intertongues with unit Kus in nearby areas

EXPLANATORY NOTES

This preliminary map is one of a series that covers a large part of the Los Padres National Forest and
adjoining areas from the vicinity of Santa Margarita to Big Pine Mountain. The fieldwork for this series was done
sporadically from 1977 through 1987. From 1980 through 1983, the mapping was supported by funds supplied
under the provisions of the Wilderness Act for a survey of the mineral resource potential of designated
"wilderness" and “roadless" areas.

Parts of this map were constructed using reconnaissance field methods of widely separated ground traverses,
helicopter overflights, and photogeology; consequently, some of the contacts and structures are highly
interpretive. Geologic mapping is incomplete along the South Cuyama fault zone where access is limited by.
dense growth of chaparral. Selected strike-and-dip symbols in the northeasternmost corner of Bates Canyon
quadrangle are from an unpublished 1:62,500 map by T.W. Dibblee, Jr. Parts of the Sierra Madre were mapped in
cursory fashion by Vedder and others (1967) and Vedder and Brown (1968).

The Late Cretaceous through early Eocene subsea-fan sequences that form units Kus and Tus are lenticular
and contain no distinctive marker beds or throughgoing subformational units. Verification of the ages of these
units is difficult because of sparse biostratigraphic information. Designations of subsea-fan lithofacies (Walker
and Mutti, 1973) in these sequences are generalized from field notes. Stratigraphic nomenclature of the Miocene
units along the eastern edge of the map generally follows the usage of Vedder and Repenning (1975). Subdiviston
of the Santa Margarita and Morales formations is hampered by limited exposures, gradational contacts, lithologic
similarity, and lateral facies changes. For example, the contact between the formations is rarely exposed, and
the isolated patches of Santa Margarita Formation along the South Cuyama fault zone may contain nonmarine
lenses lithologically nearly identical to much of the overlying Morales Formation.

Fault nomenclature follows the usage of Page (1970) for the Sur-Nacimiento fault zone and Dibblee (1973)
for the South Cuyama fault [zone]. The anticlinal structure along the northern flank of the Sierra Madre is highly
generalized; it may represent multiple fault-dislocated folds.

Unpublished paleontologic identifications and age assignments used in support of this mapping were
provided by the following individuals: R.E. Arnal, R.L. Pierce, and N.L. Sachs, Late Cretaceous(?), Paleogene,
and Miocene foraminifers; W.P. Elder and L.R. Saul, Late Cretaceous mollusks; J.G. Vedder, Miocene mollusks
and echinoids.

PERTINENT REFERENCES AND REFERENCES CITED

Dibblee, T.W., Jr., 1973, Regional geologic map of San Andreas and related faults in Carrizo Plain, Temblor,
Caliente, and La Panza Ranges and vicinity, California: U.S. Geological Survey, Miscellaneous Geologic
Investigations Map 1-757, scale 1:125,000.

Page, B.M., 1970, Sur-Nacimiento fault zone of California: continental margin tectonics: Geological Society of
America Bulletin, v. 81, p. 667-690. ‘ '

Vedder, J.G. and Brown, R.D,, Jr., 1968, Structural and stratigraphic relations along the Nacimiento fault in the
southern Santa Lucia Range and San Rafael Mountains, California, in Dickinson, W.R., and Grantz, A.,
eds., Proceedings of the conference on geologic problems of the San Andreas fault system: Stanford
University Publications in Geological Sciences, v. 11, p. 242-259.

Vedder, J.G., Gower, H.D., Clifton, H.E., and Durham, D.L., 1967, Reconnaissance geologic map of the central
San Rafael Mountains and vicinity, Santa Barbara County, California: U.S. Geological Survey
Miscellaneous Geologic Investigations Map 1-487, 1:48,000.

Vedder, J.G., Howell, D.G., and McLean, H., 1977, Upper Cretaceous redbeds in the Sierra Madre-San Rafael
Mountains, California, in Howell, D.G., Vedder, J.G., and McDougall, K., eds., Cretaceous geology of the
California Coast Ranges west of the San Andreas fault, Pacific Coast Paleogeography Field Guide 2:
Pacific Section, Society of Economic Paleontologists and Mineralogists, Los Angeles, California, p. 71-
78.

Vedder, J.G., and Repenning, C.A., 1975, Geologic map of the Cuyama and New Cuyama quadrangles, San Luis
Obispo and Santa Barbara Counties, California: U.S. Geological Survey Miscellaneous Geologic
Investigations Map 1-876, 1:24,000. ’

Walker, R.G., and Mutti, E., 1973, Turbidite facies and facies associations, in Middleton, G.V., and Bouma, A.H.,
eds., Turbidites and deep-water sedimentation: Society of Economic Paleontologists and Mineralogists,
Pacific Section, p. 119-157.

SYMBOLS

Contact
Long dashes where approximately located; short dashes where inferred; intertonguing
contacts diagrammatic

U: 70 i S
Fault trace

U, relatively upthrown side; D, relatively downthrown side; arrows, inferred direction
of strike slip; bar and number indicate dip of fault plane; long dashes where approx-
imately located; short dashes where inferred; dots where concealed
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Anticline, approximate crestline
Short dashes where inferred
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Syncline, approximate troughline
Short dashes where inferred

2
4
Landslide area
Arrows show direction of movement

25 N\ 25 N 2s
Strike and dip of bedding
Solid symbol, measured on the ground; broken dip line, estimated from helicopter or
distant sighting; broken dip and strike lines, estimated from aerial photographs

\Q\ " N

75 s> 75"
Strike and dip of overturned beds

Solid and broken symbols described above

AN X ¢

Strike of vertical beds
Solid and broken symbols described above

@ & O

Horizontal or nearly horizontal beds
Solid and broken symbols described above
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Apparent dip of beds

A8 £G
Generalized submarine-fan lithofacies of Walker and Mutti (1973)

x
Fossil locality
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Base map from U.S. Geological Survey Bates Canyon, 1964, and Peak Mountain, 1964, quadrangles

119° 52’ 30~

APPROXIMATE MEAN
DECLINATION, 1986

AREA OF MAP

..... 160 SCALE 1:24 000
T =z 1 112 0
z § — [ =
§ (9] 1 5] 0] 1 KILOMETER
-~ N —_— —_— _ J— —
2 Y
g

A g

23

119°45’

Geology mapped at intervals from 1979-1983 by J.G. Vedder, D.G. Howell, and Hugh McLean, assisted by
J.M. Joyce, 1979. Field check of areas along South Cuyama fault zone by J.G. Vedder, Hugh McLean,
R.G. Stanley, and J.M. Joyce, 1992.

PRELIMINARY GEOLOGIC MAP OF BATES CANYON QUADRANGLE AND PART OF PEAK MOUNTAIN QUADRANGLE, CALIFORNIA
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This map is preliminary and has not been reviewed for conformity with U.S. Geological
Survey editorial standards. Any use of trade, product, or firm names is for descriptive
purposes only and does not imply endorsement by the U.S. Government.



