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CORRELATION OF MAP UNITS
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Figure 1. Generalized index map of the southwestern part of California showing location of
the Goleta 7.5 quadrangle and location of major tectonic faults
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Figure 2. Landsat 7 image of Santa Barbara coastal plain region showing location of Goleta quadrangle (vellow rectangle) and adjacent
7.5' quadrangles (white rectangles). Approximate northern boundary of Santa Barbara fold-fault belt (SBFFB) is shown by dashed red line.

Figure 3. Digital Elevation Model (DEM) (10 m resolution) shaded-relief oblique image of Goleta 7 1/2’ quadrangle as viewed from the south
and illuminated from northwest.
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DESCRIPTION OF MAP UNITS (ABBREVIATED)

Artificial fill (Holocene)—Fill used for construction of highways, roads,
buildings, airport runways, and dams

Active channel alluvium (Holocene)—Unconsolidated sediments,
primarily pebble to boulder gravel, in modern stream channels.
Thickness less than 5 m

Beach deposits (Holocene)—Unconsolidated sand along coastal beaches.
Thickness varies seasonally are rarely exceeds 5 m

Estuarine deposits (Holocene)—Locally organic-rich clay, silt, and
subordinate sand deposited primarily in peritidal environment in
low-lying coastal areas of modern and historically active sloughs.
Maximum thickness probably less than 20 m

Asphalt deposits (Holocene)—Black, tar-like asphalt that represents
weathered and biodegraded oil derived from nearby natural seeps.
Typically near asphalt-filled fractures in bedrock exposed in sea cliffs

Debris-flow deposits (Holocene and upper Pleistocene)—Massive,
weakly consolidated rock-debris breccia derived from rock units
exposed upslope. Mainly located along lower flanks of Santa Ynez
Mountains, where deposits estimated to be less than 5 m thick

Alluvium and colluvium (Holocene and upper Pleistocene)—Poorly
consolidated silt, sand, and gravel deposits of modern drainages and
piedmont alluvial fans and floodplains. Exposed thickness generally
less than 10 m

Colluvium (Holocene and upper Pleistocene)—Poorly consolidated,
poorly stratified, and poorly sorted deposits that mantle gentle to
moderate slopes and are chiefly derived from weathering and
down-slope movement of nearby bedrock. Maximum thickness
probably less than 15 m

Landslide deposits (Holocene to middle Pleistocene)—Deposits of
diverse slope-movement processes ranging from poorly sorted,
disrupted mixtures of rock fragments and soil to relatively intact
bedrock slump blocks. Largest landslide deposits may be as thick as
60 m

Travertine and caliche? deposits (Holocene? and Pleistocene?)—White,
massive, locally vuggy deposits of calcium carbonate. Deposits,
depicted by point symbols on the map, are localized along or near faults

Intermediate alluvial deposits (upper Pleistocene)—Weakly
consolidated, stratified silt, sand, and gravel that form low, rounded,
moderately disected terraces and piedmont alluvial fans that rest at
higher elevations than the modern coastal piedmont surface underlain
by unit Qac. Thickness probably locally exceeds 20 m

Marine-terrace deposits (upper Pleistocene)—Weakly to moderately
consolidated, variably stratified gravel, sand, and silt deposited as
marine intertidal, beach, and estuarine deposits (fossiliferous; basal ~1
m) and overlying nonmarine eolian, alluvial, and colluvial deposits.
Marine-terrace deposits rest on elevated marine wave-cut platforms and
form single terraces or flights of terraces ranging in elevation from 10
to 90 m (30-300 ft) and in age from 45ka (oxygen isotope substage 3a)
to 105ka (substage 5¢). Maximum exposed thickness about 20 m

Older alluvial deposits (upper and middle Pleistocene)—Moderately
consolidated, crudely stratified, poorly sorted sand and sandstone,
gravel, conglomerate, and breccia, and rare interbeds of clay, silt, and
mudstone comprising proximal to distal facies of alluvial fans shed
from the Santa Ynez Mountains. Unit forms dissected, gently south
sloping elevated terraces, interfluvial caps, and other erosional
remnants as thick as 35 m

Santa Barbara Formation (middle and lower Pleistocene)—Chiefly
marine, pale-gray, -buff, and -tan, friable, bioturbated and massive
sandstone; includes subordinate interbeds and intervals of shale,
siltstone, and silty to clayey sandstone. Contains diverse assemblage of
marine invertebrate fossils. Rare conglomeratic lenses become more
common up section, and uppermost part of unit locally interfingers with
nonmarine older alluvial deposits (Qoa). Maximum exposed thickness
approximately 300 m

Unnamed sedimentary rocks east of Goleta Pier (Pleistocene and
Pliocene?)—Marine conglomerate, sandstone, siltstone, and mudstone
mapped as three unnamed, lithologically distinct units:

Conglomeratic unit (middle and lower Pleistocene)—Conglomerate,
sandstone, siltstone, and mudstone probably deposited within ancient
submarine canyon eroded into underlying Pleistocene and Pliocene
rocks (Qss, Tsq). Contains marine fossils. Conglomerate contains
clasts derived from the Sisquoc Formation (Tsq), Monterey Formation
(Tmu, Tmm, Tml), and older units. Width of paleo submarine channel
exposed in sea cliff about 610 m and minimum axial thickness of unit
33m

Sandstone unit (lower Pleistocene?)—Laminated and bioturbated
sandstone, siltstone, and subordinate mudstone and conglomerate.
Contains marine fossils. Unit contains clasts derived from the Sisquoc
Formation (Tsq) and (or) Monterey Formation (Tmu, Tmm, Tml).
Exposed thickness 45 - 60 m

Siltstone unit (lower Pleistocene and upper Pliocene?)—Massive
and extensively bioturbated siltstone, mudstone, and silty sandstone.
Contains marine fossils. Exposed thickness about 45 m

Sisquoc Formation (lower Pliocene and upper Miocene)—Marine, tan-
to white-weathering, diatomaceous mudstone and shale, conglomerate,
and subordinate dolomite. Unit distinguished by thick beds of
conglomerate containing angular clasts (commonly up to 1 m across;
some blocks as large as 10 m) derived from the Monterey Formation.
Both base and top of Sisquoc consist of erosional unconformities.
Maximum preserved thickness of 300 m in sea cliffs

Monterey Formation (Miocene)—Marine, predominantly well-bedded,
siliceous and calcareous mudstone and shale with subordinate
porcelanite and dolomite. Contains abundant microfossils. Unit
deposited at water depths ranging from upper to lower bathyal (150 -
2,000 m). Maximum, composite thickness of Monterey estimated to be
about 830 m. The Monterey Formation is divided into three subunits
that are distinguished from each other by lithology and age:

Upper siliceous unit (upper Miocene)—Mainly white- to
tan-weathering diatomaceous mudstone and shale with subordinate
dolomite and porcelanite. Thickness about 250 m near Goleta Pier

Middle shale unit (upper and middle Miocene)—White-weathering
shale, mudstone, dolomite, porcelanite, phosphorite, and subordinate
tuff. Thickness estimated to range from 120 to 180 m

Lower calcareous unit (middle and lower Miocene)—Calcareous,
siliceous, and phosphatic, white- to tan-weathering mudstone and shale,
with subordinate dolomite, porcelanite, breccia, glauconitic sandstone,
and tuff. Thickness estimated to be over 400 m in the Hope Ranch area
and about 250 m about 8 km west of map area

Rincon Shale (lower Miocene)—Marine, primarily massive and
thick-bedded, light-brown-weathering mudstone, with subordinate
dolomite, siliceous shale, sandstone, and possible tuff. Mudstone is
bioturbated and massive, pervasively hackly fractured, and locally
contains abundant microfossils. White-weathering tuff layers are
present in upper 10 m of section west and east of Goleta quadrangle,
but poor exposures preclude certain identification of tuff in the map
area. Unit thickness about 400 m

Siliceous shale interval (lower Miocene)—Thin-bedded, white- to
pale-gray-weathering siliceous shale that resembles siliceous shale
intervals within Monterey Formation. Unit about 60 m
stratigraphically below top of Rincon Shale and has a thickness of 35 to
45m

Vaqueros Formation (upper Oligocene)—Shallow marine, massive and
bioturbated, resistant, light-tan-weathering sandstone. Uppermost part
consists of thinly interbedded sandstone, siltstone, and mudstone; base
typically marked by a 50-150-cm-thick, thinly bedded, calcareous
conglomerate containing abundant fossil shell fragments. Unit
gradually decreases in thickness eastward in map area from about 140
m to less than 100 m

Tew

Sespe Formation (Oligocene and upper Eocene)—Nonmarine, fluvial,
maroon, reddish-brown, and greenish- to pinkish-gray sandstone,
mudstone, and conglomerate. In map area, divided into three subunits
that are distinguished from each other mainly by differences in
lithology, provenance, and age. An intraformational unconformity,
representing a depositional hiatus lasting much or all of early
Oligocene time, separates the lower (Tspl) and middle (Tspm)
subunits. Composite thickness of Sespe Formation increases eastward
from about 700 m to 1,300 m

Upper sandstone and mudstone unit (upper
Oligocene)—Interbedded sandstone, siltstone, and mudstone that
weather to various shades of maroon, buff, pale green, tan, and gray.
Proportions of different sedimentary rock types vary both laterally and
vertically through the section. Sandstones commonly broadly
lenticular, laminated, and thin to thick bedded. Upper unit thickens
eastward across map area from about 550 m to 1,300 m

Middle conglomerate and sandstone unit (Oligocene)—Interbedded
conglomerate, sandstone, and mudstone that weather to various shades
of maroon, tan, and pale-greenish gray. Proportions of different
sedimentary rock types vary both laterally and vertically through the
section. Polymict conglomerate clasts include abundant chert and lithic
sandstone likely derived from Franciscan Complex source terrane(s),
which, together with color, distinguish unit from lower conglomeratic
Sespe Formation unit (Tspl). Middle unit generally increases in
thickness eastward across map area from about 200 m to 250 m, but it
locally pinches out at the eastern edge of quadrangle

Lower conglomerate and sandstone unit (lower Oligocene? and
upper Eocene)—Interbedded conglomerate, conglomeratic sandstone,
sandstone, mudstone, and minor shale that mostly weather to various
distinctive shades of salmon gray, reddish gray, pale-pinkish gray, and
tan. Proportions of different sedimentary rock types vary both laterally
and vertically through the section. Sandstones and conglomerates are
resistant and form hogbacks. Distinguished by common arkosic
compositions and pinkish to reddish hues of sandstones, and abundant
rounded quartzitic, granitoid, metamorphic, and volcanic clasts in the
polymict conglomerates, which are likely derived from Mojave Desert
source terrane(s). Lower unit generally increases in thickness eastward
from where it pinches out just west of map area to about 150 m near
San Antonio Creek, but it abruptly thins and pinches out at the eastern
edge of quadrangle

Coldwater Sandstone (upper? and middle Eocene)—Shallow-marine,
thin- to thick-bedded bedded sandstone that weathers to distinctive,
pale shades of buff, yellow, tan, and brown, with subordinate interbeds
and thin intervals of gray, olive-gray, and greenish-gray siltstone, shale,
and mudstone. Sandstone beds are resistant and form hogbacks where
steeply dipping. Upper part of unit locally conglomeratic and rich in
fossil oyster shells. Base of Coldwater not exposed in map area; unit
about 750 to 1,000 m thick regionally

INTRODUCTION

This map depicts, at a compilation scale of 1:24,000, the
distribution of bedrock units and surficial deposits and associated
deformation underlying those parts of the Santa Barbara coastal plain
and adjacent southern flank of the Santa Ynez Mountains within the
Goleta 7 2’ quadrangle (fig. 2). (The digital geologic database for this
map is available on the Internet at: http://pubs.usgs.gov/of/2007/1403/.)
The Santa Barbara coastal plain is located in the western Transverse
Ranges physiographic province along an east-west-trending segment of
the southern California coastline about 100 km (62 mi) northwest of
Los Angeles (fig. 1). The coastal plain extends from the Santa Ynez
Mountains on the north to the Santa Barbara Channel on the south,
obtains a maximum width of about 5 km near the cities of Santa
Barbara and Goleta, and narrows to 1 km or less several kilometers
west of Goleta and just east of Carpinteria (figs. 2 and 3). The coastal
plain surface includes numerous mesas and hills (fig. 3) that are
geomorphic expressions of potentially active folds and partly buried
oblique and reverse faults of the Santa Barbara fold and fault belt that
transects the coastal plain (SBFFB, fig. 2) (Keller and Gurrola, 2000;
Gurrola and others, 2001). Strong earthquakes have occurred offshore
within 10 km of the Santa Barbara coastal plain in 1925 (6.3
magnitude), 1941 (5.5 magnitude) and 1978 (5.1 magnitude). These
and numerous smaller seismic events located beneath and offshore of
the coastal plain, likely occurred on reverse-oblique-slip faults that are
similar to, or continuous with, Quaternary reverse faults crossing the
coastal plain (Yerkes and Lee, 1987). Thus, faults of the SBFFB pose a
significant earthquake hazard to the approximately 200,000 people
living within the major coastal population centers of Goleta, Santa
Barbara, and Carpinteria. In addition, numerous Quaternary landslide
deposits along the steep southern flank of the Santa Ynez Mountains
(Bezore and Wills, 2000) indicate the potential for continued slope
failures and mass movements in developed areas. Folded, faulted, and
fractured sedimentary rocks in the subsurface of the coastal plain and
adjacent Santa Barbara Channel are sources and reservoirs for
economic deposits of oil and gas (Tennyson and Isaacs, 2001), some of
which are currently being extracted offshore. Shallow, localized
sedimentary aquifers underlying the coastal plain provide limited
amounts of water for the urban areas, but the quality of some of this
groundwater is compromised by coastal salt-water contamination
(Upson, 1951; Muir, 1968).

GEOLOGIC SUMMARY

The western Transverse Ranges consist mainly of variably
deformed marine and nonmarine sedimentary rocks and deposits that
range in age from Jurassic to the present. These strata record a long
history of continental-margin sedimentation, and deposits as young as
middle Pleistocene record considerable protracted deformation that
includes Neogene and Quaternary transpressional faulting, folding, and
clockwise vertical-axis rotations of crustal blocks (e.g., Dibblee, 1966,
1982; Namson and Davis, 1988; Hornafius and others, 1986;
Luyendyk, 1991; Dickinson, 1995; Gurrola and others, 2001). A
dramatic result of this deformation is the prominent Santa Ynez
Mountains directly north of the Santa Barbara coastal plain, which were
uplifted along a large homoclinal to anticlinal structure beginning in the
Pliocene (Dibblee, 1982).

In the map area the oldest stratigraphic units consist of Eocene
resistant, southward-dipping, mostly marine sedimentary rocks along
the south flank of the Santa Ynez Mountains uplift, which form a
backdrop of prominent hogbacks and cuestas above Goleta Valley.
Less resistant but similarly deformed, Oligocene through Pliocene
terrestrial and marine sedimentary rocks are exposed in the lower Santa
Ynez foothills on the north margin of the valley and in the coastal hills
and sea cliffs to the south. Moderately faulted and folded or warped
Pleistocene marine and terrestrial sediments underlie the hills and
mesas on the north and southeast sides of Goleta Valley. Uplifted and
locally warped upper Pleistocene marine-terrace deposits and
underlying wave-cut platforms that underlie the coastal mesas are
displaced by the large east-northeast-trending More Ranch fault system
that spans the map area. Numerous large Quaternary landslide deposits
are scattered throughout the precipitous southern flank of the Santa
Ynez Mountains in the northern part of the quadrangle. Undisturbed
Holocene alluvial and colluvial deposits directly underlie most of the
low-lying parts of Goleta Valley and are locally present along stream
canyons dissecting the lower flanks of the Santa Ynez Mountains.

REFERENCES

Addicott, W.0., 1965, Some western American Cenozoic gastropods of the
genus Nassarius: U.S. Geological Survey Professional Paper 503B, p.
B1-B24.

Arends, R.G., and Blake, G.H., 1986, Biostratigraphy and paleoecology of
the Naples Bluff coastal section based on diatoms and benthic
foraminifera, in Casey, R.E., and Barron, J.A., eds., Siliceous
microfossil and microplankton studies of the Monterey Formation and
modern analogs: Los Angeles, Society of Economic Paleontologists
and Mineralogists, Pacific Section, Book 45, p. 121-135.

Bailey, T.L., 1952, Review [of "Geology of Southwestern Santa Barbara
County, California," by T.W. Dibblee, Jr.]: American Association of
Petroleum Geologists Bulletin, v. 36, no. 1, p. 176-178.

Barron, J.A., 1986, Updated diatom biostratigraphy for the Monterey
Formation of California, in Casey, R.E., and Barron, J.A., eds.,
Siliceous microfossil and microplankton studies of the Monterey
Formation and modern analogs: Society of Economic Paleontologists
and Mineralogists, Pacific Section, Book 45, p. 105-119.

Bezore, S., and Wills, C.J., 2000, Landslide hazard maps of southeastern
Santa Barbara County, California: California Division of Mines and
Geology Open-File Report 99-12, 4 sheets, scale 1:24,000.

Blake, G.H., 1994, Detailed biostratigraphy and paleoenvironmental
interpretation of the Naples Bluff section, in Hornafius, J.S., ed., Field
guide to the Monterey Formation between Santa Barbara and Gaviota,
California: Bakersfield, Calif., Pacific Section, American Association
of Petroleum Geologists, p. 17-28.

Campion, K.M., Sullivan, M.D., May, J.A., and Warme, J.E., 1996,
Sequence stratigraphy along a tectonically active margin, Paleogene of
southern California, in Abbott, P.L., and Cooper, J.D., eds., Field
Conference Guide 1996: American Association of Petroleum
Geologists, Pacific Section, GB 73, and Society for Sedimentary
Geology (SEPM), Pacific Section, Book 80, p. 125-187.

Cruden, D.M., and Varnes, D.J., 1996, Landslide types and processes, in
Turner, A.K., and Schuster, R.L., eds., Landslides investigations and
mitigation: Washington, D.C., National Academy Press, p. 36-75.

Dalrymple, G.B., 1979, Critical tables for conversion of K—Ar ages from
old to new constants: Geology, v. 7, no. 11, p. 558-560.

DePaolo, D.J., and Finger, K.L., 1991, High resolution strontium isotope
stratigraphy and biostratigraphy of the Miocene Monterey Formation,
central California: Geological Society of America Bulletin, v. 103, no.
1, p. 112-124.

Dibblee, T.W., Jr., 1966, Geology of the central Santa Ynez Mountains,
Santa Barbara County, California: California Division of Mines and
Geology Bulletin 186, 99 p.

Dibblee, T.W., Jr., 1982, Geology of the Santa Ynez-Topatopa Mountains,
Southern California, in Fife, D.L., and Minch, J.A., eds., Geology and
mineral wealth of the California Transverse Ranges: Santa Ana,
California, South Coast Geological Society Annual Symposium and
Guidebook no. 10, p. 41-56.

Dibblee, T.W., Jr., 1986a, Geologic map of the Carpinteria quadrangle,
Santa Barbara County, California: Santa Barbara, California, Dibblee
Geological Foundation Map DF-04, scale 1:24,000.

Dibblee, T.W., Jr., 1986b, Geologic map of the Santa Barbara quadrangle,
Santa Barbara County, California: Santa Barbara, California, Dibblee
Geological Foundation Map DF-06, scale 1:24,000.

Dibblee, T.W., Jr., 1987a, Geologic map of the Dos Pueblos quadrangle,
Santa Barbara County, California: Santa Barbara, California, Dibblee
Geological Foundation Map DF-09, scale 1:24,000.

Dibblee, T.W., Jr., 1987b, Geologic map of the Goleta quadrangle, Santa
Barbara County, California: Santa Barbara, California, Dibblee
Geological Foundation Map DF-07, scale 1:24,000.

Dickinson, W.R., 1995, Paleogene depositional systems of the western
Transverse Ranges and adjacent southernmost Coast Ranges,
California, in Fritsche, A.E., ed., Cenozoic Paleogeography of the
western United States II: Santa Fe Springs, Calif., Pacific Section
SEPM (Society for Sedimentary Geology), p. 53-83.

Gurrola, L.D., Selting, A.J., Keller, E.A., Tierney, T.E., Hartleb, R.D.,
Trecker, M.A., and Dibblee, T.W., Jr., 2001, Neotectonics of the Santa
Barbara fold belt, California, with a section on Investigation of the
Mission debris flow deposit, Santa Barbara, California, by A.J. Selting,
A.J. and RJ. Urban, in Dunne, G., and Cooper, J., compilers, Geologic
excursions in southwestern California:  Society of Economic
Paleontologists and Mineralogists, Pacific Section, Book 89, p. 21-100.

Hill, M.L., 1932, Mechanics of faulting near Santa Barbara, California:
Journal of Geology, v. 40, n. 6, p. 535-556.

Hoover, M.F., 1978, Geologic hazards evaluation of the City of Santa
Barbara to Rincon Point, California: San Diego, California, California
State University, M.S. thesis, 91 p.

Hornafius, J.S., 1994a, Field trip road log to the Monterey Formation
between Santa Barbara and Gaviota, California, in Hornafius, J.S., ed.,
Field guide to the Monterey Formation between Santa Barbara and
Gaviota, California: Bakersfield, Calif., Pacific Section, American
Association of Petroleum Geologists, p. 107-123.

Hornafius, J.S., 1994b, Overview of the stratigraphy of the Monterey
Formation along the coastline between Santa Barbara and Gaviota,
California, in Hornafius, J.S., ed., Field guide to the Monterey
Formation between Santa Barbara and Gaviota, California:
Bakersfield, Calif., Pacific Section, American Association of Petroleum
Geologists, p. 1-15.

Hornafius, J.S., Luyendyk, B.P., Terres, R.R., and Kamerling, M.J., 1986,
Timing and extent of Neogene tectonic rotation in the western
Transverse Ranges, California: Geological Society of America Bulletin,
v. 97, p. 1476-1487.

Howard, J.L., 1995, Conglomerates of the upper middle Eocene to lower
Miocene Sespe Formation along the Santa Ynez Fault—Implications
for the geologic history of the eastern Santa Maria basin area: U.S.
Geological Survey Bulletin 1995-H, p. HI-H36.

Ingle, J.C., Jr., 1980, Cenozoic paleobathymetry and depositional history of
selected sequences within the southern California continental
borderland: Cushman Foundation Special Publication 19, Memorial to
Orville Bandy, p. 163-195.

Izett, G.A., Naeser, C.W., and Obradovich, J.D., 1974, Fission-track age of
zircons from an ash bed in the Pico Formation (Pliocene and
Pleistocene) near Ventura, California [abs.]: Geological Society of
America, Annual Meeting, Cordilleran Section, Program with
Abstracts, p. 197.

Keller, E.A., and Gurrola, L.D., 2000, Final report, July, 2000, Earthquake
hazard of the Santa Barbara fold belt, California: online at
http://www.scec.org/research/98research/98gurrolakeller.pdf.

Kleinpell, R.M., 1938, Miocene stratigraphy of California: Tulsa, Okla.,
American Association of Petroleum Geologists, 450 p.

Kleinpell, R.M., 1980, History of stratigraphic paleontology of west coast
Tertiary, in Kleinpell, R.M., and others, The Miocene stratigraphy of
California revisited: Tulsa, Okla., American Association of Petroleum
Geologists Studies in Geology no. 11, p. 4-53.

Kleinpell, R.M., and Weaver, D.W., 1963, Oligocene biostratigraphy of the
Santa Barbara embayment, California: University of California
Publications in Geological Sciences, v. 43, 250 p.

Luyendyk, B.P., 1991, A model for Neogene crustal rotations, transtension,
and transpression in southern California: Geological Society of
America Bulletin, v. 103, n.11, p. 1528-1536.

McDougall, Kristin, and Lagoe, M.B., 1993, Foraminiferal data from the
Balcom Canyon Section, Ventura Basin, California: U.S. Geological
Survey Open-file Report 93-386, 132 pp.

Minor, S. A., Kellogg, K. S., Stanley, R. G., Stone, P., Powell, C. L., LI,
Gurrola, L. D., Selting, A. J., and Brandt, T. R., 2002, Preliminary
geologic map of the Santa Barbara coastal plain area, Santa Barbara
County, California: U.S. Geological Survey Open-File Report
02-0136, 22 p., scale 1:24,000. (Available online at:
http://pubs.usgs.gov/of/2002/0fr-02-0136/)

Minor, S. A., Kellogg, K. S., Stanley, R. G., Gurrola, L. D., Keller, E.A.,
and Brandt, T. R., in press, Geologic map of the Santa Barbara coastal
plain area, Santa Barbara County, California: U.S. Geological Survey
Scientific Investigations Map 3001, 62 ms. p., scale 1:24,000.

Muhs, D. R., Rockwell, T. K., and Kennedy, G. L., 1992, Late Quaternary
uplift rates of marine terraces on the Pacific coasts of North America,
southern Oregon to Baja California Sur: Quaternary International, v.
15-16, p. 121-133.

Muir, K.S., 1968, Ground-water reconnaissance of the Santa
Barbara-Montecito area, Santa Barbara County, California: U.S.
Geological Survey Water-Supply Paper 1859-A, 28 p.

Namson, J., and Davis, T.L., 1988, Structural transect of the western
Transverse Ranges, California: Implications for lithospheric
kinematics and seismic risk evaluation: Geology, v. 16, p. 675-679.

Natland, M.L., 1952, Pleistocene and Pliocene stratigraphy of southern
California: Los Angeles, University of California, Ph.D. thesis, 165 p.

Olson, D.J., 1982, Surface and subsurface geology of the Santa
Barbara-Goleta metropolitan area, Santa Barbara County, California:
Corvallis, Oregon, Oregon State University, M.S. thesis, 71 p.

Patterson, R.T., Brunner, C.A., Capo, Rosemary, and Dahl, Jeremy, 1990,
A paleoenvironmental study of early to middle Pleistocene foraminifera
of the Santa Barbara Formation at Santa Barbara, California: Journal of
Paleontology, v. 64, no. 1, p. 1-25.

Prothero, D.R., 2001, Magnetostratigraphic tests of sequence stratigraphic
correlations from the Southern California Paleogene: Journal of
Sedimentary Research, v. 71, no. 4, p. 526-536.

Rigsby, C.A., 1998, Paleogeography of the Western Transverse Range
Province, California—New evidence for the late Oligocene and early
Miocene Vaqueros Formation: U.S. Geological Survey Bulletin
1995-T, p. T1-T18.

Rockwell, T.K., Nolan, Jeff, Johnson, D.L., and Patterson, R.H., 1992,
Ages and deformation of marine terraces between Point Conception
and Gaviota, western Transverse Ranges, California, in Quaternary
coasts of the United States: Marine and Lacustrine systems: Society of
Economic Paleontologists and Mineralogists Special Publication 48, p.
333-341.

Stanley, R.G., Valin, Z.C., and Pawlewicz, 1992, Rock-Eval pyrolysis and
vitrinite reflectance results from outcrop samples of the Rincon Shale
(lower Miocene) collected at the Tajiguas Landfill, Santa Barbara
County, California: U.S. Geological Survey Open-File Report 92-571,
27 p.

OPEN-FILE REPORT 2007-1403

pamphlet accompanies map

Stanley, R.G., Cotton, M.L., Bukry, David, Filewicz, M.V., Valin, Z.C.,
and Vork, D.R., 1994, Stratigraphic revelations regarding the Rincon
Shale (lower Miocene) in the Santa Barbara coastal area, California

[abs.]: American Association of Petroleum Geologists Bulletin, v. 78,
no. 4, p. 675-676.

Stanley, R.G., Johnson, S.Y., Swisher, C.C., III, Mason, M.A., Obradovich,
J.D., Cotton, M.L., Filewicz, M.V., and Vork, D.R., 1996, Age of the
Lospe Formation (early Miocene) and origin of the Santa Maria basin,
California: U.S. Geological Survey Bulletin 1995-M, p. M1-M37.

Tennyson, M.E., and Isaacs, C.M., 2001, Geologic setting and petroleum
geology of the Santa Maria and Santa Barbara basins, coastal
California, in Isaacs, C.M., and Rullkotter, Jurgen, eds., The Monterey
Formation — From rocks to molecules: Columbia University Press, New
York, p. 206-229.

Turner, D.L., 1970, Potassium-argon dating of Pacific coast Miocene
foraminiferal stages, in Bandy, O.L., ed., Radiometric dating and
paleontologic zonation: Geological Society of America Special Paper
124, p. 91-129.

Upson, J.E., 1951, Geology and ground-water resources of the south-coast
basins of Santa Barbara County, California: U.S. Geological Survey
Water-Supply Paper 1108, 144 p.

U.S. Geological Survey Geologic Names Committee, 2007, Divisions of
geologic time-major chronostratigraphic and geochronologic units:
U.S. Geological Survey Fact Sheet 2007-3015.

Valentine, J.W., 1961, Paleoecologic molluscan geography of the
California Pleistocene: University of California Publications in
Geological Sciences, v. 34, no. 7, p. 309-442.

Weaver, D.W., and Kleinpell, R.M., 1963, Oligocene biostratigraphy of the
Santa Barbara embayment, California, Part II, Mollusks from the
Turritella variata zone: University of California Publications in the
Geological Sciences, v. 43, p. 81-118.

Wehmiller, J.F., 1992, Aminostratigraphy of southern California
Quaternary marine terraces, in Fletcher, C.H., and Wehmiller, J.F.,
eds., Quaternary coasts of the United States: marine and lacustrine
systems: SEPM (Society for Sedimentary Geology) Special Publication
48, p. 317-321.

Williams, Howell, Turner, F.J., and Gilbert, C.M., 1982, Petrography: an
introduction to the study of rocks in thin sections (2d ed.): San
Francisco, W.H. Freeman and Company, 626 p.

Willis, Bailey, 1925, A study of the Santa Barbara earthquake of June 29,
1925: Seismological Society of America Bulletin, v. 15, n. 4, p.
255-278, fault map.

Wright, Robert H., 1972, Late Pleistocene marine fauna, Goleta, California:
Journal of Paleontology, v. 46, no. 5, p. 688-695.

Yerkes, R.F., and Lee, W.H.K., 1987, Late Quaternary deformation in the
western Transverse Ranges, in Morton, D.M., and Yerkes, R.F., eds.,
Recent reverse faulting in the Transverse Ranges, California: U.S.
Geological Survey Professional Paper 1339, p. 71-82.

Yerkes, R.F., Sarna-Wojcicki, A.M., and Lajoie, K.R., 1987, Geology and
Quaternary deformation of the Ventura area, in Morton, D.M., and
Yerkes, R.F., eds., Recent reverse faulting in the Transverse Ranges,
California: U.S. Geological Survey Professional Paper 1339, p.
169-178.



