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FOREWORD

Southern California is rich in petroleum and natural gas accumulations
both on land and offshore. Over the past century, California has produced
more than 8 billion barrels of oil and more than 23 trillion cubic feet of gas.
The petroleum industry is one of the major economic factors of the State and
involves a capital investment in excess of $7 billion and employs more than
100,000 people. Daily production of petroleum measures in excess of 1 million
barrels of oil, which is about 65 percent of the requirements for the region.
The situation is one of current shortage of production and projected increase
in need. As a natural extension of development of State tidelands, which
began in earnest in 1958, a public sale of Federal wildcat leases in 1968 drew
a surprisingly large total of $603 million.

During normal development of a prospective petroleum-bearing oil pool
on the Rincon structural trend, about 6% miles southeast of Santa Barbara,
a gas blowout occurred on January 28, 1969, during completion of the fifth
well being drilled from Platform A on Federal Tract OCS P-0241. Until
February 7, when the well was killed by cementing, uncontrolled flow led
to local oil pollution on the sea surface. Reservoir.damage during this
period caused a subsequent moderate and steady oil seepage from the
sea floor that has since caused a continual slick on the surface. This seepage,
estimated to be at a daily average rate of 30 barrels in the 4-month period
March through June 1969, was substantially reduced by early September to
less than 10 barrels per day as a result of a drilling and grouting program
authorized by the Secretary of the Interior following recommendations of a
special Presidential Advisory Panel.

The Santa Barbara incident was the first significant oil-pollution experi-
ence resulting from drilling or working 7,860 wells under Federal jurisdiction
on the Outer Continental Shelf since 1953. In consequence of this event, by
direction of the Secretary of the Interior, Federal operating and leasing
regulations have been strengthened, and additional safeguards have been
added in all Federally supervised operations.

The purpose of this report is to present specific information that will
help provide a better understanding of the geologic framework of the Channel
region and of the circumstances relating to the oil seepage in the vicinity of
Platform A. The four chapters of this report and accompanying appendixes
have been compiled by staff members of the U.S. Geological Survey. Several
petroleum companies have permitted use of their proprietary technical data
in order to prepare a balanced and complete report. Opportunity to include
these data is gratefully acknowledged.

This report incorporates information upon which the recommendations
of the Presidential Advisory Panel were based as well as information that
subsequently has become available.

ST e

W.T. Pecora
Director, U.S. Geological Survey
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GEOLOGY, PETROLEUM DEVELOPMENT, AND SEISMICITY OF THE
SANTA BARBARA CHANNEL REGION, CALIFORNIA

GEOLOGIC FRAMEWORK OF THE SANTA BARBARA CHANNEL REGION

By J. G. VEDDER, H. C. WAGNER, and J. E. SCHOELLHAMER

REGIONAL SETTING

The Santa Barbara Channel region forms the
westernmost part of the Transverse Range province,
which is one of several large geomorphic and struc-
tural provinces of southern California (fig. 1). As
here defined, the channel region includes the Santa
Ynez Mountains to the north and the Channel Islands
to the south; Point Conception and San Miguel Island
lie near the west margin; the town of Qjai and
Hueneme Canyon are situated near the east edge
(pl. 1).

The west-trending topographic features of the
elongate Transverse Range province transect the
dominant regional northwest structural grain of
California. The high terrain in the eastern part of
the province is composed primarily of crystalline rocks
that are older than most of the exposed rocks in the
Santa Barbara Channel region. The channel region
forms the western part of the province; it is the
partly submerged extension of the Ventura basin, a
topographic and structural depression that contains
more than 50,000 feet of Cretaceous and Tertiary
strata. The bordering mountain ranges and islands
consist of complexly folded and faulted sedimentary
and igneous rocks that are underlain by a basement
complex, part of which is equivalent in age and lithol-
ogy to that exposed in the high ranges to the east.

The characteristic west-trending structural grain
of the Transverse Range province is clearly reflected
in the channel region by the Santa Ynez Mountains,
which rise to heights of more than 4,000 feet to form
the picturesque backdrop for Santa Barbara, and by
the Channel Islands, which culminate in the 2,450-foot
Devils Peak on Santa Cruz Island. The channel itself

has a length of nearly 80 miles, a width of about 25
miles, and an area of about 1,750 square miles. The
deepest part, about 2,050 feet below sea level, lies
about midway between El Capitan Beach on the main-
land and Carrington Point, the northernmost prom-
ontory on Santa Rosa Island. The configuration of
this sea-floor topographic basin is illustrated by the
bathymetric contours on plate 1.

STRATIGRAPHIC SUMMARY !

Strata in the western Ventura basin and Santa
Ynez Mountains range in age from Early Cretaceous
to Holocene and unconformably overlie, or are faulted
against, basement rocks that are pre-Cretaceous(?) in
age (pl. 1). The basement rocks consist of three
distinct assemblages, one of which occurs in fault
slivers along the Santa Ynez fault and the other two
as belts of outcrops on the south half of Santa Cruz
Island. In the Santa Ynez Range, the so-called base-
ment rock consists of discontinuous pods and lenses
of sheared graywacke, shale, and chert that commonly
are assigned to the Franciscan Formation. These
severely deformed strata are intruded by greenstone
and serpentine. On Santa Cruz Island, metamorphic
rocks, in part schistose, are intruded by hornblende
diorite and may be related to similar rocks that form
the basement complex in the eastern Santa Monica
Mountains. The location of the subsurface boundary
between Franciscan-type basement rocks of the Santa
Ynez Range and the crystalline rocks that underlie
the Channel Islands is not known.

1?Pie stratigraphic nomenclature used in this report is from many sources and may
not entirely conform to Geological Survey usage.

1



2 GEOLOGY, PETROLEUM DEVELOPMENT, SEISMICITY, SANTA BARBARA CHANNEL, CALIF.

119

T
1
!

1
GREAT \
VALLEY =~

Bakersfield &

Arguello

Santa Barbara

Sante Barbara Channe]

San Miguel Santa Cruz

Anacapa

34

Area of platesland 2

4

Barbara

¢,
EXPLANATION &, { lsland

Approximate location of San Nicolas

major fault zone O stand
33 Boundary of geomorphic
province
40 0 40 80 MILES

L | 1 i | 1 J

SIERRA {
\_ NEVADA |

Pont( TS QALl TP TN T — "R~

-~
-

Santa
Catalina
c Island
San Clemente
Island

MOJAVE DESERT

-2
-~

~——
-~

-

n SN -~
Gabfie'M ) s TRANSVERSE RANGES ™
ountains ~

4"‘» San \

by Bernardino ~

Mountains N

— — — — =

(0]
C g

a San Diego

oNITED STATES - —
- == MEXICO

FIGURE 1.—Index map showing major geomorphic provinces of southern California.

CRETACEOUS MARINE ROCKS

An enormous thickness of Lower and Upper Cre-
taceous marine sedimentary rocks lies in the San
Rafael Mountains to the north of the Santa Ynez
Mountains, and it is possible that similar thick suc-
cessions may also be widely distributed deep in the
subsurface beneath much of the Santa Barbara
Channel region. South of the Santa Ynez fault (pl. 1),
Lower Cretaceous strata crop out in the western
Santa Ynez Mountains, and fragmentary sections of
Upper Cretaceous strata are scattered along the fault
throughout its length. Middle Cretaceous rocks have
not been found in the channel region. Much of the
western part of San Miguel Island is formed by Upper
Cretaceous sedimentary rocks, and equivalent strata
have been penetrated by wells on Santa Cruz Island
and farther east on the mainland. An exploratory
well near the middle of the channel between More’s
Landing on the mainland and Diablo Point on Santa

Modified from Yerkes and others (1965).

Cruz Island is reported to have bottomed in Creta-
ceous rocks. In general, the Upper Cretaceous se-
quences are composed of interlayered sandstone, silty
claystone, and small amounts of pebble and cobble
conglomerate that contain fossil faunas that range
from the Campanian Stage to the Lower Maestrichtian
Stage (Popenoe and others, 1960). On San Miguel
Island the Upper Cretaceous succession is about
10,000 feet thick (Kennett, in Redwine and others,
1952); north of the Santa Ynez fault the combined
Lower and Upper Cretaceous formations are more
than 20,000 feet thick. Jalama is the formation name
commonly applied to the Upper Cretaceous rocks and
Espada to the Lower Cretaceous rocks (Dibblee, 1950).

PALEOCENE AND EOCENE MARINE ROCKS

Paleocene rocks are very limited in extent within
the Santa Barbara Channel region. They are known
from a narrow belt of sea-cliff exposures on San
Miguel Island, where they consist of about 1,600 feet
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of interlayered sandstone, claystone, and conglomerate
(Kennett, in Redwine and others, 1952), and from a
single small area in the southwestern part of Santa

Cruz Island (Bremner, 1932 [as Martinez Formation]).

At San Miguel Island the base is faulted against
Upper Cretaceous rocks and on Santa Cruz Island it
is not exposed.

Many of the resistant strata that form the crest
and south face of the Santa Ynez Mountains are
marine sandstone beds of Eocene age. Similar Eocene
rocks are exposed on San Miguel and Santa Rosa
Islands and south of the Santa Cruz Island fault.
They have been penetrated at depth beneath the
central part of the channel and in the subsurface
section in many of the oil fields along the north and
east margins. Several relatively persistent forma-
tional units have been differentiated in the Santa
Ynez Mountains. These units consist primarily of
clayey siltstone or sandstone and small amounts of
conglomerate; locally, a distinctive algal limestone,
which is unconformable on Cretaceous rocks, occurs
at the base. North of Santa Barbara these forma-
tions have a composite maximum thickness of nearly
15,000 feet. The entire succession ranges in age from
early to late Eocene and includes fossil faunas that
are assigned to Mallory’s (1959) Bulitian, Penutian,
Ulatisian, and Narizian Stages. Commonly used for-
mation names (Dibblee, 1966) in ascending order are
Sierra Blanca Limestone, Juncal Formation (or Anita
Shale), Matilija Sandstone, Cozy Dell Shale, and Cold-
water Sandstone (or Sacate Formation).

OLIGOCENE MARINE AND NONMARINE ROCKS

Variegated strata, including red beds, that discon-
formably overlie the Eocene succession from the
vicinity of Goleta eastward are composed chiefly of
nonmarine conglomerate, sandstone, and claystone.
These nonmarine strata are as much as 5,000 feet
thick in the Carpinteria district, but westward they
thin, tongue into, and are underlain by marine sand-
stone and siltstone beds that have an aggregate thick-
ness of about 3,500 feet. The western limit of the
red-bed section is in the vicinity of Gaviota Pass.
Nonmarine beds also crop out on Santa Rosa Island
and are present in the subsurface sections in deeper
parts of onshore and offshore oil fields. East of the
area of plate 1, the nonmarine section thickens to as
much as 8,000 feet and incorporates both older and
younger rocks, so that both late Eocene and early
Miocene strata are included at the base and top. The
marine beds, which extend westward at least to the
vicinity of Point Conception, contain mollusks and
foraminifers that are assigned to the Refugian Stage
(Schenck and Kleinpell, 1936). Nonmarine beds east
of the channel region have yielded vertebrate remains

that range in age from Uintan to Arikareean (Wood,
H. E., 2d, and others, 1941). The names “Gaviota
Formation” and “Alegria Sandstone” are commonly
used for the marine units, and “Sespe Formation” is
used for the nonmarine sequence (Dibblee, 1950, 1966).

MIOCENE MARINE ROCKS

The diverse Miocene stratigraphic succession can
be divided conveniently into lower, middle, and upper
parts, which, in turn, can be subdivided into relatively
persistent map units along the coastal side of the
Santa Ynez Mountains and on parts of the Channel
Islands. Similar units are recognized in the subsur-
face sections in onshore and offshore oil fields.

Lower Part

Thick-bedded shallow marine sandstone lenses, in
part conglomeratic, form the bulk of the basal for-
mation of the Miocene succession along the south
flank of the Santa Ynez Mountains from the vicinity
of Point Conception to Santa Barbara. This unit is
disconformable on the underlying red-bed section, and
it forms a persistent narrow belt of outcrop. At
places in the western Santa Ynez Mountains these
coarse-grained strata are as much as 600 feet thick,
but elsewhere, they average about 300 feet in thick-
ness. A few hundred feet of stratigraphically equiv-
alent beds crop out on the southern part of Santa
Rosa Island. Fossil mollusks from both the island
and the mainland suggest an early Miocene age, and
the unit is assigned to the Vaqueros Formation
(Vaqueros Sandstone; Dibblee, 1950, 1966).

Conformably overlying the basal sandstone unit is
a sequence of concretionary claystone, mudstone, and
siltstone beds that have a total thickness of as much
as 1,800 feet along the coast west of Santa Barbara
and 2,500 feet in the Ventura area. Somewhat similar
strata crop out on San Miguel and Santa Rosa Islands,
but generally they are coarser grained and are more
than 2,000 feet thick. Zones of bentonitic clay occur
in the upper and lower parts of the section along the
mainland coast. Foraminifers diagnostic of Kleinpell’s
(1938) Zemorrian and Saucesian Stages are present in
this fine-grained unit which is called the Rincon Shale
(Dibblee, 1950, 1966).

Middle Part

Sedimentary breccia beds and associated sandstone
and siltstone interbeds that are genetically unrelated
to any of the adjacent mainland Miocene rocks attain
a thickness of about 2,000 feet on the southern part
of Santa Cruz Island. These distinctive strata include
lenses of glaucophane schist breccia that are similar
to the San Onofre Breccia of the northern Peninsular
Range provinece. A unit having similar lithology and
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stratigraphic position is interbedded in the volcanic
sequence on Anacapa Island.

The bulk of the middle part of the Miocene succes-
sion along the mainland coast is a remarkably uniform
siliceous shale that includes diatomaceous and phos-
phatic beds as well as chert and limestone. Rhyolitic
tuff and bentonite are present at the base westward
from the vicinity of Gaviota Canyon. Exposures of
this formation extend along much of the shoreline in
the sea cliffs between Point Conception and Santa
Barbara and between Carpinteria and Rincon Point.
At most places this formation gradationally overlies
the Rincon Shale and is as much as 2,300 feet thick
just west of Santa Barbara; its foraminiferal assem-
blages span most of the Relizian, Luisian, and Mohnian
Stages (Kleinpell, 1938). Laminated units of the same
age and lithology are present on San Miguel Island
and north of the main faults on Santa Rosa and
Santa Cruz Islands. Assignment of these stratigraphic
sequences to the Monterey Shale is widely accepted.

Upper Part

Along parts of the mainland coast an indistinctly
bedded unit composed predominantly of diatomaceous
mudstone, claystone, and siltstone gradationally or
disconformably overlies the hard laminated shales of
the middle part of the Miocene succession. At some
places these beds contain dolomitic concretions and
lenses. The sand content of the unit increases east-
ward. This fine-grained formation varies in thick-
ness, but is more than 2,000 feet thick east of Car-
pinteria; in the vicinity of Santa Barbara it has been
eroded completely. Diagnostic fossils are sparse, but
microfaunal assemblages are assigned to the upper
Mohnian and Delmontian Stages of Kleinpell (1938).
On the mainland the names “Santa Margarita Shale”
and “Sisquoc Formation” are used interchangeably
for this formation. Lenticular sandy siltstone and
tuffaceous sandstone beds more than 3,000 feet thick
are associated with volcanic agglomerates north of
the Santa Rosa Island fault. The island beds discon-
formably overlie the Monterey Shale and are assigned
to the “Santa Margarita Formation” by Kennett (in
Redwine and others, 1952).

MIOCENE VOLCANIC ROCKS

Extrusive and intrusive sequences of basaltic,
andesitic, and rhyolitic composition form a significant
part of the rock sequence on the Channel Islands, in
the western Santa Monica Mountains, and in the
westernmost Santa Ynez Mountains (chiefly outside
the map). On Santa Cruz and Santa Rosa Islands, the
Monterey Shale separates the volcanic sequence into
lower and upper units. In the western Santa Monica
Mountains east of the Channel Islands, these volcanic

rocks are more than 15,000 feet thick; on Santa Cruz
Island the lower volcanic unit alone aggregates more
than 6,000 feet in thickness. The name “Conejo Vol-
canics” has been applied to the basaltic and andesitic
rocks in the middle part of the Miocene succession on
the mainland southeast of the Montalvo oil field and
in the western Santa Monica Mountains. On the
islands the name “Conejo” has been used informally
for the lower voleanie unit, and andesitic and rhyolitic
rocks higher in the Miocene section have been assigned
to the “Santa Margarita Formation” (Kennett, in
Redwine and others, 1952). Both units of volcanic
rocks seem to thin rapidly northward; they are not
present in the coastal section near Santa Barbara.
The rhyolitic extrusives at the west end of the Santa
Ynez Mountains are as much as 1,200 feet thick and
are named “Tranquillon Volcaniecs” (Dibblee, 1950).

LOWER AND UPPER PLIOCENE MARINE ROCKS

Outcrops of interbedded siltstone, sandstone, and
thin lenticular conglomerate form the lower part of
the Pliocene succession and conformably overlie the
marine Miocene rocks in the coastal area near Rincon
Point and just offshore. Within the onshore part of
the map area, exposures are restricted to the Rincon
Beach-Ventura area and to the sea cliff near Goleta,
where only the upper part crops out. Pliocene strata
are not present in the Santa Ynez Mountains or on
the Channel Islands; if they ever were deposited on
those margins of the Pliocene basin, they have been
eroded completely. However, great thicknesses of
Pliocene rocks are present along the basin axis on-
shore and presumably are widespread beneath the
channel floor. In the vicinity of Ventura, the upper
part of the Pliocene stratigraphic sequence is composed
of interlayered and intertongued mudstone, siltstone,
sandstone, and conglomerate. Eastward, these strata
become increasingly coarse and lenticular. A thin
bed of vitric tuff oceurs in the uppermost part; the
source probably was far distant, for there is no other
evidence for a center of Pliocene volcanism in or near
the Santa Barbara Channel region.

A few miles northeast of Ventura, the Pliocene
sequence has an aggregate thickness of more than
12,000 feet, thus forming one of the thickest marine
Pliocene successions in the world. This remarkable
section thins westward beneath the channel; it is not
represented on the Channel Islands. Fossil forami-
nifers and mollusks indicate that most of Pliocene
time is represented in this extraordinarily complete
section.

Throughout much of the Ventura district the lower
part of the Pliocene section contains a deep-water
foraminiferal facies and is designated “Repetto For-
mation.” In the basin the name “Pico Formation”
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has two connotations; in the eastern part it is applied
to most of the marine Pliocene sequence, but in the
western part (area of pl. 1) it is commonly restricted
to the upper portion. The names “Repetto” and
“Pico” are here used in the latter sense to correspond
with common usage.

Thin belts of marine conglomeratic sandstone beds
that have been assigned a Pliocene age (Dibblee,
1966) also are exposed along Santa Ynez Valley north
of the Santa Ynez Mountains.

LOWER AND UPPER PLEISTOCENE DEPOSITS

Limited exposures of marine sandstone, siltstone,
and small amounts of conglomerate unconformably
overlie Pliocene and older strata in the Santa Barbara
area. However, at places between Santa Barbara and
Rincon Point these isolated remnants of poorly con-
solidated marine deposits grade upward and laterally
into nonmarine clayey sandstone and conglomerate
beds that are lenticular and indistinctly stratified.
Near Ventura these deposits appear to be gradational
with upper Pliocene strata.

In the vicinity of Santa Barbara both the marine
and nonmarine lower Pleistocene deposits vary greatly
in thickness. They total more than 8,000 feet near
Carpinteria, and east of the Ventura River they
thicken to 6,000 feet and contain lenticular marine
and nonmarine beds in the upper part. Fossil mollusks
indicate that the bulk of the marine section near
Santa Barbara is early Pleistocene in age, but the
lowermost part may be late Pliocene. Mammal re-
mains, including diagnostic horse teeth of Blancan
age (Wood, H. E,, 2d, and others, 1941), occur in non-
marine equivalents near Ventura. In the vicinity of
Santa Barbara the name “Santa Barbara Formation”
has been applied to the marine beds and “Casitas For-
mation” to the nonmarine beds (fig. 2, col. 2). Near
and east of Ventura the informal names “marine
Saugus,” “San Pedro,” and “Las Posas” have been
used for strata that correlate in part with those
farther west (fig. 2, col. 3).

Poorly consolidated nonmarine gravels that contain
a large amount of siliceous shale fragments border the
Santa Ynez River Valley (pl. 1). The lower part of
these deformed alluvial deposits may be as old as late
Pliocene, but the bulk of the unit is inferred to be
Pleistocene in age. The name “Paso Robles Forma-
tion” is commonly applied to these beds.

Upper Pleistocene marine deposits occur mainly as
a discontinuous thin veneer on elevated wave-cut
platforms that are as high as 700 feet above sea level
along the south side of Rincon Mountain (Putnam,
1942). Similar platforms are evident at 1,200 feet
above sea level, but have no identifiable marine cover.
At most places the marine remnants are covered by

slope-wash detritus or stream deposits. Both the
marine and nonmarine sediments truncate older
Pleistocene formations and are composed primarily of
poorly consolidated silt, sand, and gravel. Mollusks
from the marine layers generally are assigned a late
Pleistocene age, as are vertebrate assemblages and
floras from the nonmarine terrace cover. Fossil
floras and dwarf elephant remains from nonmarine
terrace deposits on the islands corroborate these age
interpretations. Except for the tar-saturated and
diversely fossiliferous deposits southeast of Car-
pinteria, informally designated “Carpinteria Forma-
tion,” these deposits are unnamed in the Santa
Barbara coastal area. Informal names also have been
applied to terrace deposits and wave-cut platforms
near Ventura (Putnam, 1942) and on Santa Rosa
Island (Orr, 1960).

HOLOCENE DEPOSITS

Alluvial deposits composed of clay, silt, sand, and
gravel fill most of the coastal valleys and flood plains.
Beach sand and gravel cover segments of both the
mainland and island coasts; eolian sand, both active
and inactive, blankets the windward parts of the
larger islands and the coastal area near Point Con-
ception. Alluvial deposits in Goleta Valley are as
much as 225 feet thick and extend below present sea
level off major drainage systems (Upson, 1949; Thomas
and others, 1954). Sand, silt, and mud mask much of
the shelf along the mainland coast, except in very
nearshore areas and on crestal parts of some offshore
anticlines where older rocks are present. Generally,
these unconsolidated sediments are progressively finer
grained seaward, except for an unusual concentration
of highly organic clayey silt between Santa Barbara
and Pitas Point. It may be significant that bottom
sediments near natural oil and gas seeps are stiff and
dark colored. This condition is especially evident west
of Pitas Point where a notably dense population of
Listriolobus, an echiuroid worm, thrives in the silt-
covered tract, in contrast to its sporadic distribution
elsewhere on the shelf (Stevenson and others, 1959).
An isolated patch of coarse-grained sand within the
tract has also been noted and interpreted as a possible
relict beach ridge formed at a lower stand of sea
level. Holocene sediments are sparse on the near-
shore parts of the island shelves, and large areas of
bare rock are common, particularly in the passages
and on the windward shelf west of San Miguel Island.

GENERALIZED STRUCTURE OF THE SANTA
BARBARA CHANNEL REGION

The Santa Barbara Channel is a tectonic depression
that forms the westward extension of the Ventura
basin and a submerged part of the Transverse Range
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WESTERN SANTA YNEZ MOUNTAINS AND VICINITY CENTRAL SANTA YNEZ MOUNTAINS VENTURA RIVER AREA
Modified from Dibblee (1950) Modified from Dibblee (1966) Modified from Bailey (in Redwine, 1952)
Formation Lithology |Feet Description Series Formation ] Lithology ]Feet D Series Formation Litholo; Feet Description
Alluvium (N ] 0- Silts and gravels Holo- | Alluvium (N § [ __ Gravel. sand. and silt A ‘Q\ Coarse sand and sandy
Terrace 0 Gravels - cene/] Terrace i Sand, silt, and gravel 2 gravel; silty clay;
deposits (N), deposits (N = \ pebbly silt in middle
Diatomaceous siltstone 2w [Casitas I Boulder, cobble,
¢ q & asitas (V) v and pebble gravel; Sandy silt, sand, con-
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g Sisquac = mudstone = “San L
= & | Pedro”
— 7 Thin-bedded clayst — Santa g =
and laminated Sz | Babaa X Sand and silt g Sand, silt, and gravel;
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FicURE 3.—Onshore structure section, Santa Barbara to Santa Ynez fault. T on fault indicates movement toward observer;
A, movement away from observer.

province of southern California (fig. 1). The Santa
Barbara Channel is bounded on the north by the
homoclinal Santa Ynez Mountains and the Santa Ynez
fault zone; on the south it is bounded by the Channel
Islands, which, in turn, may be bounded on the south
by the westward extension of the Santa Monica fault
zone. The western limit is not definitely known, but
a shallowing of the ocean and a northwestward bend
of the structures in the area south of Point Conception
may indicate a change of structural pattern.

Although basement rocks have not been reached by
the deepest wells drilled within the area, presumably
they form the floor of the entire basin area. A total
structural relief on the order of 60,000 feet exists
between the deep central part of the basin and its
elevated north and south margins. Imposed on this
regional structural basin and its north and south
margins are numerous normal and reverse faults and
steep-limbed folds indicative of intense deformation.
On shore these features can be observed and studied
directly; but in the areas covered by the ocean, only
such indirect methods as geophysical techniques,
shallow coring, and deep stratigraphic drilling are
available to decipher the geology. Land areas sur-
rounding the channel have been studied in considerable
detail; and, although some offshore areas such as the
Montalvo and Rincon trends are fairly well known,
little is known about others because information does
not exist or is unavailable. . Many such offshore areas
undoubtedly have structures that are as complicated
as those on the adjoining mainland. Known major
structural features are shown on plate 1.

The dominant structural feature north of the Santa
Barbara area is the Santa Ynez fault. It extends
from east of the map area to the vicinity of Point
Conception where its northern branch seems to die
out and where its southern branch extends seaward
in a southwesterly direction. In general, the fault
dips steeply to the south, and the south side appar-

ently has been raised 5,000-10,000 feet relative to the
north side. The net slip on the fault has not been
determined because of complex stratigraphic and
structural relations, but some geologists suggest that
it is a major active fault zone along which there has
been left-lateral oblique slip (Page and others, 1951;
Dibblee, 1966).

The structure of the Santa Ynez Mountains between
the Santa Ynez fault and the channel is, in general,
a steeply south-dipping homocline (fig. 8), which in-
corporates Cretaceous to Miocene rocks west of Santa
Barbara and includes strata as young as Pleistocene
east of Santa Barbara. In the area north of Car-
pinteria, an overturned syncline and a faulted anticline
disrupt the homoclinal nature of the structure (Lian,
1954), and a faulted syncline complicates the pattern
at Santa Barbara. On the north side of the mountains
northwest of Santa Barbara, a reversal in dip forms
an anticline against the Santa Ynez fault.

Along the mainland coast of the channel the younger
and less competent late Cenozoic rocks are cut by
many faults that generally trend parallel to the range
front. The strata have been folded into complex
anticlines and synclines that vary in size from a few
inches to prominent folds, such as the Ventura anti-
cline which is nearly 17 miles long and about 4 miles
wide. Other, less prominent anticlines are present in
the areas of Summerland, Montecito, the Mesa of
Santa Barbara, Goleta, Capitan, and Elwood. Nu-
merous small folds are evident along the sea cliffs
and on wave-cut platforms when the tide is low.

The Channel Islands form the southern margin of
the Santa Barbara basin. Faults with a west or
northwest trend are the dominating structural fea-
tures, and the fault-bounded anticlines and synclines
on Santa Rosa and Santa Cruz Islands have similar
trends. Santa Rosa and Santa Cruz are each cut by
a large median fault that divides the island into dis-
similar geologic parts; both faults are believed to
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FIGURE 4.—Interpretive acoustic subbottom profile, Santa Barbara to Anacapa Passage.

have a component of left-lateral displacement. In
general, the Channel Islands form a complexly folded
and faulted anticlinal uplift that is a seaward struc-
tural extension of the Santa Monica Mountains (fig.
1).

The west-trending Santa Monica fault zone, which
bounds the Santa Monica Mountains on the south and
which may extend westward beneath the sea south
of Santa Cruz Island, is a north-dipping reverse fault
that juxtaposes completely dissimilar basement and
younger rocks. Only north-over-south reverse fault
movement can be demonstrated from outcrop relations
in the Santa Monica Mountains, but left-lateral dis-
placement may have occurred before late Miocene
time.

The eastern part of the channel floor is divided into
subparallel segments by large west-trending faults
(pl. 1). Each segment includes numerous small faults
and folds that generally are alined with the regional

structural grain. The western part of the channel is
not known well enough to project or correlate indi-
vidual structural features.

A zone of faults closely follows the 200-meter bathy-
metric contour along the south margin of the deep
trough of the channel. Most of the faults within this
zone have steep north dips, but some are nearly verti-
cal or dip steeply to the south. The type and amount
of displacement is not known. Another zone of faults
extends along the 200-meter contour along the north
side of the central trough; individual faults in this
zone dip to the south. In combination with the bottom
topography, these two zones suggest that an elongate,
grabenlike feature forms the deeper part of the
channel (fig. 4).

The east-central part of the shelf includes the off-
shore extension of the Montalvo trend, which is
bordered on the north by north-dipping normal faults.
The northern of these faults appears to die out to the
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west as it approaches the deeper part of the channel.
West of the longitude of Santa Barbara, the Montalvo
trend and related structures adjacent to it on the
north and south seem to merge westward.

The offshore part of the Rincon trend lies within
the nearshore shelf area where its eastern end is
bounded on the south by a fault that extends west
from the vicinity of Pitas Point. Similarly, the north
boundary of this part of the trend is the offshore
extension of the Red Mountain fault. Several faults
parallel the Rincon trend and displace the axial part
upward; others trend northeasterly and may offset
the axis toward the southwest. The northernmost
structural unit in the eastern part of the channel lies
north of the western extension of the Red Mountain
fault. The fault-bounded anticline that forms the
Summerland Offshore field is located in this structural
block.

Geologic information on the shelf area between Coal
0Oil Point and Point Conception is sparse, but the
configuration of the offshore oil fields in the area
suggests that the structures follow the regional
westerly trend. The exact location of the offshore
extension of the south branch of the Santa Ynez fault
is not known; presumably, it continues southwest for
a considerable distance.

It should be emphasized that the exact nature of
fault movement in the offshore region is not definitely
known, for lateral components of offset that are
difficult to detect may have developed on many of

the faults that are shown as normal faults on plate 1.

The Rincon anticlinal trend is one of the most
prominent in the Santa Barbara Channel (fig. 5; pl. 2).
It extends westward from the Rincon oil field through
the Carpinteria Offshore and Dos Cuadras Offshore
fields into the Federal Ecological Preserve, where it
may merge with the structures of the Coal Oil Point
Offshore and South Elwood Offshore fields. West of
the South Elwood field, a similar structure may merge
with the structure of the Molino Offshore field or
that of a recently discovered unnamed field to the
south. Thus, there seem to be two parallel trends
west of the South Elwood Offshore field. One lies
within the 3-mile boundary and includes several fields;
another parallel trend is roughly 3 miles to the south
and includes the new oil field.

Another prominent anticlinal trend in the channel
lies just south of the Montalvo trend and may extend
west and northwest for more than 20 miles. This
structure is recorded on subbottom acoustical profiles
and is plainly discernible from the configuration of
the bathymetric contours.

Seismic information indicates that the young sedi-
ments in the central deep of the Santa Barbara
Channel are not greatly faulted, but they may be locally
deformed by small discontinuous folds beneath the
deepest part. In contrast, the region between the
Channel Islands and the 200-meter bathymetric
contour appears to be extensively faulted, resembling
the structure of the islands (fig. 4).
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GEOLOGIC HISTORY

The geologic record of the Santa Barbara Channel
region is traceable for more than 100 million years
and indicates recurrent tectonic activity followed by
periods of relative quiescence. Because of the short
duration of the historic record, however, it is difficult
to determine which part of this cycle is now operative.

The Franciscan assemblage in the Santa Ynez and
San Rafael Mountains may have originated on and
beneath the deep sea floor far west of the present
shoreline. During Early Cretaceous time the marine
strata (Espada Formation) that now occupy parts of
the same area may have been deposited on ancestral
outer continental shelves and slopes. Great lateral
dislocations, perhaps resulting from underthrusting
at the continental margin, or from great strike-slip
faulting, may have brought these contrasting rocks
into their present juxtaposition during middle Cre-
taceous or later time. The middle Cretaceous record
is obscure, for strata of this age are missing through-
out the region. Much of the pre-Late Cretaceous
geologic history is thus conjectural.

Throughout most of Late Cretaceous time, regional
subsidence of an older erosional surface permitted the
sea to transgress the area, and a thick succession of
argillaceous sediments, sands, and gravels was de-
posited. This deposition was followed by uplift and
erosion over much of the area during latest Cretaceous
and earliest Tertiary time, but deposition continued
locally as indicated by isolated remnants of Paleocene
strata that are preserved only in the southern part of
the area. Regional subsidence early in Eocene time
permitted the sea to reenter the area, and simulta-
neous uplift of the margins and accelerating depres-
sions of the sea floor resulted in the deposition of
thick accumulations of argillaceous and arenaceous
sediments on what may have been the outer shelf and
slope. Near the close of Eocene time, the sea once
again shallowed, resulting in widespread deposition of
sands typical of an episode of regression.

Major tectonic activity occurred during Oligocene
time. Uplift north of the present site of the Santa
Ynez Mountains caused the sea to withdraw westward
and southward with concurrent deposition of shallow-

water marine sediments that, in turn, were buried by
a thick sequence of terrestrial gravel, sand, and clay.
During early Miocene time a new episode of sub-
sidence, widespread transgression, and sediment de-
position began. As the sea advanced northward
across a broad sinking land surface, the shallow-water
marine sands were successively covered and over-
lapped by argillaceous sediments as the area continued
to subside and the water deepened. Deposition of
calcareous, phosphatic, and siliceous sediments in
widespread seas containing abundant micro-organisms
continued during much of middle and late Miocene
time. During this time thick sea-floor extrusions and
explosive emanations of volcanic material interrupted
normal sedimentation along the south, east, and
northwest margins of the region, and coarse blue-
schist detritus derived from an unknown source was
distributed locally along the south edge.

Restriction of the basin began during early Pliocene
time as the margins to the north and south were
elevated above sea level. At the same time axial parts
of the basin subsided so rapidly that some sediments
were deposited in water as deep as 4,000 feet. Struc-
tural deformation continued throughout the region
during the latter part of the epoch and intensified at
places, resulting in localized deposits of extremely
varied nature and origin. The same general pattern
of restriction of the basin and sedimentation continued
uninterrupted into early Pleistocene time. About mid-
way through the Pleistocene epoch, major tectonism
began to produce most of the structural and geo-
morphic features that are evident in the Santa Barbara
Channel region today. Prominent anticlines, such
as the Rincon trend, started to form, and many faults
originated throughout the area. During the same
time several thousand feet of Pliocene and early
Pleistocene strata were eroded from the crest of the
growing anticline that now forms the Dos Cuadras
Offshore oil field (pl. 2). Following this episode of
intense deformation, local differential movements
coupled with warping and minor faulting continued
into the Holocene epoch. Sea-level changes and the
development of marine terraces both above and below
present sea level also modified the landscape.
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PETROLEUM DEVELOPMENT IN THE SANTA BARBARA CHANNEL REGION

By R. F. YERKES, H. C. WAGNER,and K. A. YENNE

PRODUCTION

Petroleum has been associated with human culture
in the region of the Santa Barbara Channel for many
hundreds of years. Active natural seeps of tar, oil,
and gas are present in and along the margins of the
channel, and in prehistoric times asphalt from them
was used in tool- and weapon-making. At the present
time, there are about 20 producing oil and gas fields
in the immediate channel area, and products from
these dominate the local economy. A recent survey
estimates that of the $310 million income annually de-
veloped in Santa Barbara County alone, about one-
third (32 percent) comes from oil and gas production
(Bickmore, 1967). Lesser percentages are from agri-
culture (21 percent), manufacturing (20 percent),
tourism (13 percent), and others (14 percent).

California is the dominant crude -oil producer in the
U.S. Bureau of Mines District V, which also includes
Arizona, Nevada, Oregon, and Washington. In 1963
District V had a total supply of 1,877,800 bpd (barrels
per day) of crude oil, of which California oil fields
produced about 65 percent, or 1,216,500 bpd, and of
which 661,300 bpd were imported, chiefly from foreign
sources (Conservation Committee of California Oil
Producers, 1969).

California’s 1968 crude oil production of 375 million
barrels was valued at nearly $1 billion; of this total,
the fields of the Santa Barbara Channel region pro-
duced 22.9 million barrels (table 1) or 6.1 percent. For
comparison, oil fields of the Los Angeles basin pro-
duced 160.9 million barrels, or 43 percent of California’s
total. At the end of 1968 the Santa Barbara Channel
region had produced 1.1 billion barrels of crude oil or

about 7.5 percent of California’s cumulative production,
compared with the Los Angeles basin’s 5.87 billion
barrels or 40 percent.

The development of the petroleum resources of the
area can be traced from early descriptions of natural
seeps, on which the first wells were located, through
extensions to offshore and onshore fields, to discovery
of fields by sophisticated geologic and geophysical
methods in areas covered by hundreds of feet of
water.

NATURAL SEEPS NEAR SANTA BARBARA

Many active natural seeps of asphalt or tar, and oil
and gas, occur onshore along the inland margins of
the channel as well as offshore in the tidal zone and
on the deeper sea floor (pl. 2).

ONSHORE ASPHALT DEPOSITS

Although many of the onshore asphalt deposits have
been obliterated, the existence of an extensive litera-
ture makes it possible to describe some of the more
important ones. The largest ones were at Carpin-
teria and at More’s Landing; numerous others occur
along the sea cliffs between Point Conception and
Punta Gorda near the Rincon oil field (pl. 2).

The asphalt deposit at Carpinteria was located near
the sea cliff, about half a mile southeast of town. The
archeologic record reveals that aborigines used asphalt
for holding points on weapons (Abbott, 1879); and
Spanish explorers, dating back to at least 1775, ob-
served that Indians near the present site of Carpin-
teria used tar from those deposits to calk their boats

and to seal their water pitchers (Heizer, 1943). As

early as 1857 the Carpinteria deposit supplied material
13
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from which illuminating oil was distilled; the quarry
pits were as deep as 25 feet and covered several acres
(Eldridge, 1901). The asphalt impregnates the basal
12-15 feet of flat-lying older alluvium where it rests
on steeply dipping Monterey Shale that forms the sea
cliff. Eldridge also reported several active tar seeps,
and one of these, a “tar volcano,” is illustrated by
Arnold (1907, pl. I11B).

The asphalt deposit near More’s Landing consists of
asphalt-impregnated sandstone at the base of the
Pliocene strata, which unconformably overlie steeply
dipping Monterey Shale. The asphalt accumulated
to a thickness of about 20 feet near the trough of a
gentle syncline in the Pliocene sandstone where the
asphalt issues from large seeps at the unconformable
contact. This deposit was once mined as a source of
roofing and paving material (Whitney, 1865). A sim-
ilar deposit near the coast at Elwood (the La Patera
mine of Eldridge, 1901) consisted of veins so thick,
extensive and pure that they were mined to depths of
about 100 feet. Eldridge also notes that a point on
the coast half a mile east of the mine was heavily
coated by petroleum washed ashore from offshore
seeps.

Veinlike deposits of asphalt in the Monterey Shale
were also mined at Punta Gorda, 2% miles southeast
of Rincon Point. Nearby, on the seaward slope of
Rincon Mountain, a 4-foot-thick bed of bituminous
sandstone of Pliocene age rests unconformably on shale
(Eldridge, 1901). Other asphalt or tar sands are
known, especially near the inland edge of the terrace
near and west of Gaviota and near Point Conception.

ONSHORE OIL AND GAS SEEPS

Petroliferous seeps are also very common along
the northern coast of the channel; they occur along
the sea cliffs southeast of Carpinteria and at the base
of nonmarine gravels at and near Summerland. Other
seeps are widely distributed along the sea cliffs west-
ward to Point Conception, especially at the Mesa near
Santa Barbara and westward to Goleta and Elwood.
The approximate positions of these and other seeps
are shown on plate 2.

Most of the onshore seeps have been desiccated to
asphaltic tar or heavy asphalt-base oil. The seeps
are believed to be indigenous to the Monterey Shale, as
most of them issue from or near exposures of frac-
tured shale that affords routes for migration from
depth (Dibblee, 1966).

OFFSHORE OIL SEEPS AND ASPHALT DEPOSITS

Written records, dating from as early as 1792, de-
scribe effects of offshore seeps in the Santa Barbara
Channel. Oil and tar “slicks” have long been a trade-

mark of the channel. In 1792, Captain Cook’s navi-
gator, Vancouver, recorded on passing through the
Channel (Imray, 1868):

The surface of the sea, which was perfectly smooth and
tranquil, was covered with a thick, slimy substance, which
when separated or disturbed by a little agitation, became very
luminous, whilst the light breeze, which came principally from
the shore, brought with it a strong smell of tar, or some such
resinous substance. The next morning the sea had the appear-
ance of dissolved tar floating on its surface, which covered
the sea in all directions within the limits of our view....

In 1889, another trained observer, A. B. Alexander,
of the U.S. Commission of Fish and Fisheries, also
reported extensive “slicks” caused by petroleum bub-
bling up through the water about 4 miles south of
Santa Barbara Light (Alexander, 1892). During this
same year J. W. Fewkes, returning from a biological
collecting trip to Santa Cruz Island, reported as
follows:

. .. sailed through a most extraordinary region of the channel
in which there is a submarine petroleum well. The surface for

a considerable distance is covered with oil, which oozes up from
sources below the water, and its odor is very marked.

(Fewkes, 1889). Evidence of submarine seeps re-
corded by the U.S. Coast and Geodetic Survey during
channel crossings prior to 1900 is also reported in sev-
eral annual reports, such as for 1855 and 1859.

Sea-floor deposits of tar in the Point Conception,
Goleta, and Carpinteria areas have been studied by
Vernon and Slater (1963), who photographed tar
mounds 1% miles offshore and east of Point Concep-
tion, in 90 feet of water. There, a sheet of tar covers
an area of at least one-fourth of a square mile and
has a 10- to 12-foot scarp at its seaward edge. Else-
where, near Point Conception, tar mounds are as much
as 100 feet in diameter and 8 feet in height. They
appear to be distributed along east-trending anticlines
in Monterey Shale. At Coal Oil Point and off Carpin-
teria, the mounds are only a few inches high, and some
are elongated along fractures in the Monterey. Pro-
lific gas and oil seeps also issue from the sea floor
about a mile off Coal Oil Point.

Tar mounds are formed where tar is slowly ex-
truded from sea-floor vents forming mounds like
shield “volcanos.” In some places, pencillike strands
or “whips” of tar, through which the more fluid tar
flows, were observed issuing from the centers of the
mounds. If seepage through the whips is slow enough,
they become more dense than sea water and sink to
form part of the mound; if seepage is faster, the whip
is torn away by agitation of the water and it floats to
the surface to become part of the drifting tar so com-
mon to beaches of the area.

Drill cores from a group of mounds show that the
tar fills all fractures and interstices in the host rock
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to a depth of 10 feet; below 10 feet the fractures are
free of tar at this locality. Oil and gas also issue from
some of the mounds, but more commonly from frac-
tures or sand nearby. It is inferred, on the basis of
sea-level changes, that the mounds formed during the
last 9,000 years (Vernon and Slater, 1963).

OIL AND GAS FIELDS

The first oil well in the Ventura basin, and probably
the first commercially successful well drilled in Cali-
fornia, was completed in 1866 by the California Petro-
leum Company about 8 miles east of Qjai. Qil had
previously been produced here from shafts and tunnels.
Within the map area (pl. 2), the first field well was
completed near Summerland in 1894.

Offshore oil exploitation in the Santa Barbara
Channel region began in 1896 with the extension sea-
ward of the Summerland oil field. Since then more
than 1,100 holes have been drilled offshore, and about
250 of these have been completed as producers. In
1921 the State of California introduced regulations
governing offshore development, and many exploration
permits and leases were granted. The development
resulted in the discovery of the offshore parts of the
Rincon field in 1927 and the Capitan and Elwood fields
in 1929 (Frame, 1960). The first production in Cali-
fornia from an offshore platform was in 1958 from
platform Hazel in the Summerland Offshore oil field.

Shortly after World War II several major oil com-
panies began extensive geological and geophysical
exploration of the offshore area by means of piston
and jet coring of surficial deposits, as well as shallow
and deep test drilling programs and seismic surveying.
A peak in the exploration program was reached in
1956-59; new methods and improved equipment made
it feasible to drill to depths of 7,500 feet and to oper-
ate in water as much as 400 feet deep. In 1958, new
and accelerated development of the tideland part of
the Rincon field followed the completion of Rincon
Island 2,800 feet offshore, near which the first ocean-
floor completions were made in 1961 in about 55 feet
of water. Later the same year, the first important
new offshore discovery in the channel was made about
2 miles off the coast in the Summerland Offshore oil
field.

In July 1958, five tideland parcels were awarded
by the State in one area between Goleta Point and
Point Conception, and new discoveries in that area
began early the following year—Gaviota Offshore gas
field in 1958, Cuarta Offshore in April 1959, Concep-
tion Offshore in November 1959, and Naples Offshore
gas field in September 1960.

Following discovery of the Coal Oil Point Offshore
field in 1961 and the Alegria, Caliente, and Molino
Offshore fields in 1962, no new discoveries were made
in the tidelands until the South Elwood and Carpin-
teria Offshore fields were discovered in 1966; the latter
discovery led to the first sale of Federal leases in the

Santa Barbara Channel—a drainage sale of lease OCS

P-0166. Since 1966, offshore developments have been
on Federal leases, chiefly on the westward extension
of the Rincon trend, OCS leases P-0166, P-0240, and
P-0241 (Carpinteria Offshore field and the Dos
Cuadras Offshore field).

The channel region contains 24 producing oil and
gas fields. The reservoir rocks are varied but consist
chiefly of sandstone and interbedded siltstone and
sandstone: the age of the reservoir rocks ranges from
Eocene to Pleistocene, but strata of Pliocene age have
yielded the greatest amount of oil. Most of the oil
and gas accumulated in faulted anticlines that were
formed chiefly during the Pleistocene deformation.
Production statistics and basic geologic data for the
fields are presented in table 1. The fields are divided
into five groups on geologic-geographic grounds: the
Rincon trend area, the Ojai area, the Goleta area, the
Point Conception area, and the Montalvo area.

RINCON TREND AREA

The Rincon trend area includes the Ventura, San
Miguelito, Rincon, Carpinteria Offshore, and the Dos
Cuadras Offshore oil fields. All these fields are on
the intensely folded and faulted Rincon anticlinal trend
(pls. 1,2). The general eastward plunge of this strue-
tural feature is indicated by the fact that at the Dos
Cuadras field, at the west, the top of the “Repetto
Formation” is exposed at the sea floor; in the eastern
part of Carpinteria Offshore, it is at a depth of about
2,000 feet; and at the point where the Rincon field
crosses the shoreline, it is at a depth of about 6,700
feet. The flanks of this trend are cut by intersecting
en echelon reverse faults, and the result is repetition
of the stratigraphic section and formation of a thick
producing sequence, which at Ventura is about 7,500
feet in thickness.

Ventura oil field

Gas and oil were first found at Ventura in 1885 in
a 200- to 300-foot-deep water well near the axis of
the field, just east of the Ventura River. The Ventura
anticline was mapped in 1898 and recommended for
exploration, but exploration was not attempted until
1903, when nine commercial gas wells were drilled to
depths of 400-800 feet in the Ventura River bed.
However, the gas wells were difficult to drill in the
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river bed with the cable-tool rigs, the water could not
be controlled, and the wells were abandoned. For many
years the Ventura oil field had the reputation of
being one of the most difficult in California in which
to complete deep wells (Hertel, 1929).

Exploratory drilling for oil was begun in 1914, but
the first well was suspended after 2 years of work,
because formation water could not be controlled. The
second discovery well was begun in May 1916; in
September the well blew out at 2,253 feet. The blow-
out destroyed the rotary rig and formed a crater
around the well from which gas, oil, and water were
sprayed, confirming the presence of petroleum under
high pressure. Subsequent efforts to develop oil
production from this level, known as the upper “light
oil” zone, were relatively unsuccessful. Water shut-
off was difficult to attain, the zone was flooded, and
the excessive gas pressures caused several more severe
blowouts. One well, after being shut in, broke out at
the surface 400 to 500 feet from the well, where a gey-
ser of water, oil, and gas shot 8 or 10 feet into the air
until the well bore was reopened (Hertel, 1929). -Fin-
ally, in April 1919, hard-won experience and improved
methods resulted in successful completion of a com-
mercial well at about 3,500 feet in what is called the
upper “heavy oil” zone. After this success, additional
and better wells were completed in successively deeper
zones: 3,700 feet in 1921; 3,855 feet in 1922; and also in
1922, a well for 1,900 bpd from 5,050 feet. In 1925,a
real “gusher” was completed for more than 4,600 bpd
from 5,150 feet. By 1928, more than 100 wells, some
flowing at rates of 5,700 bpd, had been completed at
depths to 7,100 feet. At the same time, the field was
being expanded areally; it is now about 7 miles along
the east-west axis and about 1 mile widé:"

In addition to the difficulties of controlling forma-
tion water, the Ventura field is almost unique in
California for its abnormal reservoir pressures below
depths of about minus 6,000 feet. Although these
conditions had long required the use of heavy-mineral
drilling muds, considerably higher pressures were en-
countered in the early 1940’s in the “D-7" zone at
depths below about minus 9,000 feet. Initial reservoir
pressures in the “D-T7"’ zone near the crest of the anti-
cline range from about 85 percent of inferred litho-
static pressure at minus 6,000 feet to about 92 percent
of that at minus 9,000 feet (Watts, 1948). These
pressures produce very high gradients in the well
bore and well-head pressures as great as 5,300 psi
(pounds per square inch). In addition to drilling
hazards resulting from these high fluid pressures, wells
commonly failed by collapse and shearing of pipe
(Watts, 1948).

San Miguelito oil field

San Miguelito field adjoins the Rincon field on the
northwest. It was discovered by surface geologic
mapping. The discovery well flowed 600 bpd from
6,750 feet on completion in November 1931. Later
development extended the productive section to
depths of about 11,000 feet, for a total of about 3,940
feet in vertical dimension, and by 1961 the section had
been tested to a depth of 14,155 feet in the Miocene.
However, production comes only from Pliocene strata.
As at the adjoining Ventura oil field, reservoir pres-
sures exceed “normal” hydrostatic pressure at depths
5,500 feet below sea level and greater (fig. 11). Res-
ervoir pressures exceeding 10,000 psi in the interval
11,300-15,600 feet below sea level were reported by
McClellan and Haines (1951). Reservoir pressure of
10,000 psi would be about 90 percent of inferred litho-
static pressure at a depth of 11,000 feet below sea
level.

The field lies in an east-trending asymmetrical
closed anticlinal structure. It is separated from the
Rincon field to the northwest by a south-dipping re-
verse fault: its eastern boundary is an arbitrary line
near the west edge of R. 23 W. The reverse fault
marks the upper boundary of a very thick zone of
crushed beds; it apparently formed in the south limb
of a tightly compressed, overturned anticline.

Rincon oil field

Although the Rincon area was explored after the
success at Ventura in the 1920’s, it was not until
December 1927 that sustained commercial production
was obtained from the present limits of the field by
a well drilled onshore and extended seaward. The
second well of the field was completed in 1931 at 7,825
feet after having been plugged back from 10,030 feet.
Although contemporary accounts of drilling history
do not mention abnormal reservoir pressures, all the
early completions were flowing wells.

As in the Ventura field, production is from Pliocene
strata; the structure, also similar to that of Ventura,
is an elongate anticline with limbs sheared by reverse
faults. The producing section is about 6,000 feet in
vertical dimension.

The State tideland part of the Rincon field was
developed very slowly by wells drilled from piers until
completion in 1958 of the manmade Rincon Island
about 2,800 feet from shore in 45 feet of water. The
first well was completed in October of that year, and
46 wells had been completed by August 1960. All
the wells were directionally drilled, and hole angles
were as great as 68° from vertical. The deepest
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drilled depth was 7,725 feet, but all production comes
from Pliocene strata above about 3,000 feet subsea
(Frame, 1960). In March 1961, California’s first ocean-
bottom completion was made at Rincon. The well
was drilled from an anchored barge in 55 feet of
water to a depth of 2,290 feet; the well was completed
flowing 64 bpd clean 28°-gravity oil and 18 Mef
(thousand cubic feet) gas through a 3,000-foot ocean-
floor pipeline to shore (Frame, 1960).

Carpinteria Offshore oil field

The Carpinteria Offshore field extends about 4 miles
from State tideland tract PRC 8150 westward into
Federal OCS P-0166 and P-0240. The inferred pro-
ducing area is about half in State tidelands and half
in Federal OCS tracts. Production was obtained in
February 1966 by a well drilled from platform “Hope,”
the second platform west of the Rincon Island; the
well had an initial production of more than 250 bpd
flowing. Since then, 89 wells have been drilled from
four platforms, and 88 of them produced in 1968 (see
table 1). The peak production year was 1967, when
the average was 9,894 bpd.

Dos Cuadras Offshore oil field

The Dos Cuadras Offshore field, in Federal OCS
P-0241, is a western development on the Rincon trend.
An early test from 2,000 to 2,700 feet flowed at the
rate of 1,800 bpd of 27.8°-gravity oil; a test from 725 to
1,205 feet flowed at 346 bpd of 23.4°-gravity oil. All
production is from the “Repetto Formation” of early
Pliocene age. The first platform, “A,” was set in
September 1968, and the first well drilled from the
platform, No. A-20, bottomed at 3,673 feet and was
completed between 2,137 and 3,427 feet, flowing at
1,080 bpd (data from Californa Oil World, 1969).
= Federal OCS P-0240 adjoins P-0241 on the east.
The second well drilled on P-0240 was tested in July
1968; it flowed at an average rate of 1,042 bpd of 34.2°-
gravity oil from 3,437 to 8,585 feet.

OJAI AREA

The Ojai area includes the Tip Top, Lion Mountain,
Weldon Canyon, Oakview, and Canada Larga oil fields.

The first successful oil well in California was com-
pleted in 1866 about 20 miles east-northeast of Rincon
Point in the east part of what is now the Ojai oil field
area; oil had previously been recovered from tunnels
in the same area. Several small fields were later dis-
covered in the same area, including Lion Mountain,
Tip Top, Weldon Canyon, and Oakview. These fields
are located in the northeast part of the present map
and are included as part of the Qjai group (pl. 2,
table 1).
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Tip Top oil field

The Tip Top field, located about 5 miles south-
southwest of Ojai, was discovered in 1918. The dis-
covery well had an initial production of 15 bpd from
a depth of about 430 feet in fractured Miocene shale
that is exposed at the surface. Only small production
was obtained from a total of eight wells. The peak
production year was 1935, when the daily average
was 18 barrels of oil. The area did not produce in
1968.

Lion Mountain oil field

The Lion Mountain field, located about 1 mile south
of Ojai, was discovered in 1893 by a well that produced
about 20 bpd from a depth of about 1,200 feet in
the Sespe Formation. Production was discovered
in Eocene strata in 1949 by a well that produced about
26 bpd from a depth of about 3,500 feet. Peak pro-
duction of about 55 bpd was attained in 1950. The
structure of the field is a faulted asymmetrical anti-
cline, bounded on the north by a south-dipping, east-
northeast-trending reverse fault.

Weldon Canyon oil field

The Weldon Canyon field adjoins the Tip Top
field on the south. The discovery well was completed
in 1951 with an initial production of 133 bpd from
about 3,050 feet in Pliocene strata. The peak pro-
duction year was 1954, when the daily average was
118 barrels. In 1968 the area produced 22,000 barrels
from two wells. The structure is a pinchout on the
steep south flank of an anticline.

Oakview oil field (abandoned)

The Oakview field is located about 6 miles south-
west of Ojai. The discovery well was completed in
April 1955 and pumped 15 bpd of 35°-gravity oil from
about 1,545 feet in the Vaqueros Formation. Only
one well was completed; the field was abandoned in
September 1955 after producing 726 barrels of oil.

Production came from the crestal part of a broad
east-plunging anticline, which has been drilled to 4,709
feet, or about 3,100 feet into the Sespe Formation.

Canada Larga oil field

The Canada Larga field is located about 5 miles
south of Qjai. The discovery well was completed in
August 1955 for 128 bpd of 26°-gravity oil, 48 percent
cut. Recompletion the following month resulted in
production of 75 bpd of clean oil. By 1960, only three
wells had been completed. Production comes from a
depth of about 2,500 feet in the “Repetto Formation.”
The structure consists of a stratigraphic trap on the
south flank of a faulted anticline, which at Canada
Larga has been drilled to 5,770 feet, or about 970 feet
into upper Miocene strata below the “Repetto.”
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GOLETA AREA

The Goleta area includes the following fields: Sum-
merland (abandoned), Summerland Offshore, Mesa,
Goleta (abandoned), La Goleta gas (abandoned), Coal
Oil Point Offshore, Elwood, South Elwood Offshore,
Las Varas (abandoned), and Glen Annie gas (aban-
doned).

Summerland oil field (abandoned)

Qil production in the channel area dates from about
1894, when the Summerland oil field was discovered
from oil seeps. Early development of the field was
along the inland margin of the marine terrace; begin-
ning in 1896, development was extended seaward and
then out over the ocean by means of wells drilled from
wooden piers as much as 700 feet offshore. More
than 400 wells were drilled from the piers to depths
of 100-600 feet. This field brought in the first known
offshore production in the United States. Peak pro-
duction of the field was attained in 1899, when the
daily average was 571 barrels of oil, chiefly from shal-
low Pliocene strata. Later exploration led to the
development of small pools in the Vaqueros(?) Forma-
tion of early Miocene age, and a second, lower pro-
duction peak was attained in 1929. The field has been
virtually abandoned for many years.

Summerland Offshore oil field

In 1957, during the peak of offshore exploration, sev-
eral test holes were drilled from a barge in State
tideland tract 1824, offshore from the old Summerland
field. As a result, a permanent drilling platform
(“Hazel”) was constructed in 100 feet of water. The
first well to be drilled from Hazel was completed in
November 1958; it was reported to have flowed at a
rate of 865 bpd. The well was drilled to a total depth
of 7,531 feet (Frame, 1960). By the end of 1960, a
total of 16 wells had been drilled, of which 14 were
producers. A second platform (“Hilda”) was con-
structed about 2 miles west of Hazel in August 1960.
By the end of 1968, 46 wells had been drilled, of which
31 were producing; the average drilled depth is 7,937
feet. Production is from unnamed sands in the
Vaqueros Formation. The peak production year
was 1964, when the daily average was 10,362 barrels.
Details of the structure are not available.

Mesa oil field

The Mesa field was discovered in 1929, a small
production of oil being obtained from the Vaqueros
Formation at about 2,200 feet. One well was drilled
to 10,047 feet in the Sespe Formation, but no oil was
found. Initial production of some wells was 200 bpd,
but by 1950 oil had given way to water; at the end of
1968 there were only three active wells, which pro-

duced chiefly water. The structure is a gently arched
dome transected on the northeast by a northwest-
trending, south-dipping reverse fault, about half a mile
inland from the coast (California Division of Oil and
Gas, 1961).

Goleta oil field (abandoned)

Surface mapping led to identification of an anticline
in Tecolote Canyon, and in 1926 a well was drilled to
test the Eocene strata. The test was unsuccessful,
but two oil zones were found in the Sespe Formation
at depths of 618 and 1,527 feet. A second well was
completed in 1927 for 450 bpd, and a third well was
completed for 1,040 bpd. Only eight of 27 wells drilled
were completed, and these were soon depleted as edge
water encroached; the field was abandoned 13 months
after its discovery.

La Goleta gas field (abandoned)

Gas seeps had been known for many years along the
east edge of Goleta Slough. The La Goleta gas field
was discovered in the same area in 1929 by a well that
blew out at 4,533 feet and later was completed, flowing
58 Mz2cf (million cubic feet) gas per day from the
Vaqueros Formation. One well was drilled through
the Sespe Formation to bottom in Eocene at 6,912 feet;
although several oil shows were reported from the
Sespe, none yielded commercial production. The six
wells that were completed from the Vaqueros included
one well that produced at the rate of 145 M2cf per day.
At one time this field contained some of the largest
gas-producing wells in California. The field was credited
with a cumulative production of 15,363 M“ct on De-
cember 31, 1968. It is now used for gas storage.

The structure of the field is a small asymmetric anti-
clinal dome, bounded on the north by a south-dipping
reverse fault that trends parallel to the coast about
2,000 feet inland (Swayze, 1943). The structure is
offset in plan about 800 feet by a northeast-trending
normal fault (California Division of Oil and Gas, 1961).

Coal Oil Point Offshore oil field

The Coal Oil Point Offshore field is located in State
tideland tract PRC 308. The field was discovered in
1948 by a nearshore well that had an initial production
of 89 bpd from the Vaqueros Formation. Peak an-
nual production of 1,279 barrels was attained in 1948.
Two wells were drilled to an average depth of 10,047
feet, but only one was completed. This area of the
field is now abandoned.

In 1961, additional production was obtained about
2 miles offshore in Sespe-equivalent strata from a
well drilled from a barge to a depth of about 5,598 feet.
Peak production averaging 637 bpd was attained in
1966.
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Elwood oil field

The discovery well at Elwood was completed in
1928. The well flowed 1,775 bpd of 38°-gravity clean
oil from 3,208 feet in the Vaqueros Formation. The
field was extended westward offshore by wells drilled
from piers and was also extended eastward onshore.
By the end of 1930 there were six producing tideland
wells. Peak production was attained in 1930 when
33 wells averaged 40,069 bpd, accounting for 6 percent
of California’s production for that year. In 1931, 22
more tideland wells were completed, and beginning in
1944, slant drilling from shore extended the field a
mile or more westward. The reserves of the field
were thus increased, but the production peak of 1930
was not surpassed. Although several wells produce
from the Sespe Formation at depths between 3,700
and 5,700 feet, the bulk of the production comes from
the Vaqueros Formation at shallower depths.

The field includes two elongate east-trending en
echelon anticlines, the western of which is entirely
offshore. Closure of the eastern anticline is provided
by a south-dipping reverse fault that trends subparal-
lel to the coast (California Division of Oil and Gas,
1961).

South Elwood Offshore oil field

The South Elwood Offshore field is located in State
tideland tract PRC 3120 and 3242, about 2% miles
offshore from the Elwood field. The discovery well
was drilled in November 1966 to a depth of 6,287 feet.
Production is from sands in the Vaqueros and Sespe
Formations. The average drilled depth of 11 wells
completed from platform “Holly” is 6,290 feet. The
peak production year was 1967, when the average
was 4,167 bpd.

Las Varas oil field (abandoned)

The Las Varas field was discovered in 1958; all pro-
ducing zones were in the Sespe Formation at depths
of about 2,400-3,000 feet. The deepest test was to
3,404 feet in Eocene beds. Only two of seven wells
drilled were completed. The peak production year
was 1958, and the field was abandoned in 1960. The
structure consists of a small northeast-trending anti-
cline that is bounded on the south by an east-trending
south-dipping reverse fault (California Division of
Oil and Gas, 1961).

Glen Annie gas field (abandoned)

The Glen Annie field was discovered in 1959; the
initial production of the discovery well was 855 Mcf
per day. Production was from an 80-foot sand in the
Vaqueros Formation at an average depth of 3,350 feet.
Only two wells were drilled and one completed; the
field was abandoned in 1961 after producing 491,000
Mcf of gas.
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POINT CONCEPTION AREA

The Point Conception area includes the following
fields: Naples Offshore, Capitan, Refugio Cove (aban-
doned), Molino Offshore, Gaviota Offshore, Caliente
Offshore, Alegria, Alegria Offshore, Cuarta Offshore,
Conception Offshore, Point Conception Offshore, and
two unnamed offshore oil fields in Federal OCS
P-0188-90 and P-0197.

Naples Offshore gas field

The Naples Offshore gas field is located in State
tideland tract PRC 2205. It was discovered by a well
drilled from onshore to a depth of 8,871 feet and com-
pleted in September 1960. The initial production was
estimated at 70,000 Mcf per day. The production ap-
parently comes from Vaqueros-equivalent sands. The
cumulative production on December 31, 1968, was
20,815 M?’cf; no wells produced in 1968 (Conservation
Committee of California Oil Producers, 1969).

Capitan oil field

The Capitan oil field was discovered in 1929, after
discovery of the Elwood oil field. The discovery well
was completed for 180 bpd from 1,446 feet in the
Vaqueros Formation. Several wells produce from the
Sespe Formation at depths as great as 3,400 feet, but
the Vaqueros is the most important producer. The
deepest test by 1960 was 10,216 feet in Eocene.

Commercial production was not obtained from the
tideland part of the field until 1932. In that year the
discovery well blew out during plugging operations
after being deepened to 2,821 feet in the Sespe For-
mation. Only seven tideland wells were drilled, all
from wooden piers; tideland production was suspended
in 1958.

The field is developed in a broad, gently arched,
north-trending dome that is transected on the north
by a folded west-northwest-trending, north-dipping
normal fault (California Division of Oil and Gas, 1961).

Refugio Cove gas field (abandoned)

The Refugio Cove field consists of two separate ac-
cumulations, one on either side of Refugio Canyon.
The initial discovery in 1946 was east of the canyon.
The discovery well produced 5,000 Mcf gas per day
from a depth of 2,500 feet in the Vaqueros Formation.
Minor production was discovered in 1958 west of the
canyon. This production came from about 3,550 feet
in the Sespe Formation. The deepest test, 6,148 feet,
bottomed in the Eocene. Of the 18 wells drilled, only
three were completed. The fields were abandoned in
1961 after producing 990,000 Mcf of gas and 3,000
barrels of oil.
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Molino Offshore gas field

The Molino Offshore field, the largest natural gas
field in southern California, was discovered in Decem-
ber 1962. It is located in State tideland tracts 2920
and 2933 and reportedly produces from the Vaqueros
Formation. Production for 1968 was 28.5 M2cf gas
from nine wells; the cumulative production on De-
cember 31, 1968, was 139 Mz2cf.

Gaviota Offshore gas field

Located in State tideland tract PRC 2199, the
Gaviota Offshore gas field was discovered in 1958, but
the first well was not completed until August 1960.
The first three wells were drilled from a barge, but
the first three to be completed were slant-drilled from
shore. In 1960, the three completed wells produced
1,113 MZcf of gas; the cumulative production on Decem-
ber 31, 1968, was 57,093 M?cf from three producing
wells. Production is apparently from Vaqueros-equiv-
alent sands.

Caliente Offshore gas field

The Caliente Offshore gas field was discovered in
October 1962. Production, reported from the Vaqueros
Formation, was 3,804 MZ%cf from two wells in 1968; the
cumulative production on December 31, 1968, was
19,625 M2cf.

Alegria oil field

The Alegria onshore field was discovered in 1959;
its minor oil and gas production comes from about
4,350 feet in the Rincon Formation. Only eight wells
were drilled, none of which were producing in 1968.

Alegria Offshore area

The Alegria Offshore field was discovered in Feb-
ruary 1962. Production in this one-well field is from
a depth of 4,033 feet in Sespe-equivalent sands. The
peak production year was 1964, when the average was
748 bpd. Production for 1968 was 23,000 barrels of
oil and 439 MZ2cf gas.

Cuarta Offshore oil field

Located in State tideland tracts PRC 2206 and
2793, the discovery well of the Cuarta Offshore oil
field had an estimated initial production of 1,393 bpd
of 35°-gravity oil and a large amount of gas; total
depth was 6,751 feet. The well was suspended in April
1959 pending completion of facilities. A platform
(“Helen”) was constructed in PRC 2206 about 2,200
feet southeast of the discovery well in 94 feet of water,
and production started in January 1961. On Decem-
ber 31, 1968, eight wells had been drilled; their aver-
age depth was 6,910 feet, and six wells were producers.
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Production is from Vaqueros and Sespe equivalents.
The peak production year was 1962, when the daily
average was 518 barrels of oil. Production for 1968
was 20,000 barrels of oil and 815,588 Mcf gas.

Conception Offshore oil field

The Conception Offshore field was discovered in
November 1959. It is located in State tideland tracts
PRC 2207 and 2725 between 3 and 7 miles east of Point
Conception. The discovery well was drilled from a
barge to a depth of 6,854 feet, and the well was sus-
pended. A platform (“Harry”) was later erected
over the site, and the well was recompleted. By the
end of 1960, a total of 11 wells had been drilled, and
by the end of 1968, 45 wells had been drilled, of which
32 were producers. Production is from Sespe For-
mation, and the average drilled depth is 6,845 feet.
The peak production year was 1964, when the average
production was 13,539 bpd. A new pool discovery in
February 1969, made at about 4,050 feet in the Alegria
Formation, produced 384 bpd of 35°-gravity oil.

Point Conception Offshore oil field

The Point Conception Offshore field, located about
1 mile southeast of the point on State tideland tract
2879, was discovered in 1965. The discovery well had
an initial production estimated at 214 bpd from Eocene-,
Sespe-, and Vaqueros-equivalent sands. In the first
year of production, 1968, about 5,000 barrels of oil and
2 Mcf gas were produced from three wells. By Feb-
ruary 1969, the three wells had a combined production
of 406 bpd of oil.

OCS P-0197 unnamed offshore oil field

An unnamed offshore oil field is located 4 miles
south of Point Conception in OCS P-0197. The dis-
covery of commercial oil in “substantial quantities”
was announced in September 1968. Two holes have
been drilled in more than 600 feet of water, but no
completions have been made (California Qil World,
1969, v. 62, no. 4).

OCS P-0188 and P-0190 unnamed offshore oil field

On July 9, 1969, the discovery of a new offshore oil
field in Federal OCS P-0188 and P-0190 was announced.
Of the four wells now drilled, three have been tested
at rates ranging from 900 to 6,000 bpd for each well.
The oil was 17° to more than 40° gravity and came
from five separate producing horizons which were
found between the depths of 6,945 feet and more than
12,000 feet. The first well in OCS P-0190 was drilled
in a record 1,300 feet of water (Rintoul, 1969).
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MONTALVO AREA

This area includes two fields—the West Montalvo
oil field and an unnamed offshore oil field in Federal
OCS P-0202.

‘West Montalvo oil field

This field includes three areas that were discovered
separately: the McGrath in 1947, the Colonia in 1951,
and the tideland in 1953.

The discovery well of the McGrath area was com-
pleted for 154 bpd from a depth of about 9,000 feet
in the “Repetto” Formation; Pico gas sands above this
oil zone produce the only dry gas in Ventura County.
A structural-stratigraphic trap is developed in an arch;
the axial area includes a buried east-northeast-trend-
ing branch of the Oakridge fault—a reverse fault dip-
ping steeply to the south (California Division of Qil
and Gas, 1961).

The discovery well of the Colonia area was com-
pleted in 1951 for 191 bpd of 13°- to 27°-gravity oil.
Production comes from about 11,500 feet in a series
of discontinuous sand bodies in a complexly faulted
north-dipping homocline in the Sespe Formation.

The discovery well of the tideland area was com-
pleted for 390 bpd of clean oil from a depth of 12,318-
12,529 feet (Frame, 1960) in the Sespe Formation. By
the end of 1960, 13 wells had been slant-drilled from
onshore. One of these, the deepest offshore well
known at the time, bottomed at a drilled depth of
14,850 feet, a vertical depth of 13,622 feet, and a hori-
zontal distance of 5,632 feet from the surface location.

OCS P-0202 unnamed offshore oil field

An unnamed field is located 3% miles off Point
Hueneme in Federal OCS P-0202. The field was dis-
covered in July(?) 1969 by a well drilled to a total
depth of 8,452 feet. It flowed 15.8°-gravity oil at a
rate of about 1,000 bpd from a depth of about 5,000
feet (Californa Oil World, 1969, v. 62, no. 7 [13]).

SUMMARY

Oil, tar, and gas have been features of the natural
environment of the Santa Barbara Channel region for
thousands of years; petroleum has been the chief min-
eral resource of the region for decades.

In 1968, the oil fields of the channel area produced
22.9 million barrels of oil, about 6 percent of California’s
production. Cumulative oil production at the end of
1968 for these fields was about 1.1 billion barrels, or
about 7% percent of California’s cumulative produc-
tion. Dry gas production for the offshore gas fields
in 1968 was about 12 percent of the State production,
and their cumulative production was about 5 percent
of the State total.

The first commercial oil well in California was com-
pleted in 1866 just east of the channel region; it was
located on the basis of oil seeps. Since that time, the
channel region has participated directly in the suc-
cessful development of every phase of southern Cali-
fornia’s oil industry, from prospecting on land because
of the presence of oil seeps, to prospecting offshore
by geophysical methods.

The oil fields along the Rincon anticlinal trend, in-
cluding the offshore Carpinteria field, have completely
dominated the production statistics of all the other
channel-region fields combined:

Production (1,000 bbl)

Cumulative

Field 1968  om 1-1-69
Rincon, San Miguelito, Ventura.___ _ _____ 11,814 884,853
Carpinteria Offshore. _ _ ___ __ __ _____ 5,564 9,884
Subtotal _ _ _ _ _ _ __ __ - _________ 17,378 894,737
All others_ _ ______ e 5,516 203,576
Total _ _ ____ ___ e 22,894 1,098,313

Note that the 1968 production from Carpinteria Off-
shore alone exceeds that from all the other non-Rin-
con trend fields combined. The large production of
the Rincon trend fields is attributable to thick, oil-
saturated sections and relatively high porosities and
permeabilities.
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TABLE 1.—Production and geologic data on oil

[Except as noted, data are from Conservation

Average depth

to Average Number of wells,
Date of shallowest API December 1968
FIELD, area, and pool discovery production! gravity Producing Total?
(feet) (degrees)
ALEGRIA--wommmmmme —————— July 1959 4,300+ % 2 — 8
ALEGRIA OFFSHORE-----—--—--- Feb, 1962 4,000% 38 1 1
CALIENTE OFFSHORE (gas)---- Oct, 1962 = —meen- T e 2 3
CANADA LARGA----———momemmmm Aug. 1955 2,558 26 3 4
CAPITAN-wemmmmmmmmecccmmees mmmmecmeemmmeee e u5 75
Vaquerog~-----—~—-——=—==== Oct. 1928 1,300 22 33 41
SeSpenmmm oo Jan. 1931 2,000 40 12 33
Feb. 19u5
Coldwater------~-=-=----= Aug. 19u45 2,850 39 e 1
CARPINTERIA OFFSHORE------~ Feb. 1966 2,600+ 26 88 89
COAL OIL POINT OFFSHORE---~ = —==eeeeee ;e emmmmm e 3 3
Nearshore area----------- Aug. 1948 = —-eee= emeee—e o Abandoned
Offshore area------------ Aug. 1961 0 @—~eee- 30 3 3
CONCEPTION OFFSHORE~-=-----~ Mar. 1961 00 o—~---- 40 32 u5
CUARTA OFFSHORE--=------—-~ Jan. 1961 0 =~e--- 34 6 8
DOS CUADRAS OFFSHORE®------ Mar. 1968 2,137 mmmmmmmee mmmmee _——
ELWOOD-==--—mmmmmmmmmmmmmm e e e 22 56
Vaqueros-----=-wc-eeme-mx July 1928 3,400 35 21 u8
Sespe-—---—mmmm e Oct. 1931 3,700 37 1 8
GAVIOTA OFFSHORE (Gas)----- July 1960 @ —emee— mcmee—ee- 3 -———-
GLEN ANNIE (Gas)--==—====—= Nov. 1958 3,350 mmemem——— Abandoned 1961
GOLETA-—--mm e - Feb. 1927 400 b2 Abandoned 1928
LA GOLETA (Gas storage)---- July 1932 3,800 eeemmeeem —eeee 15
LAS VARAS-----cmcmmmcmme Mar. 1958 2,400 38 Abandoned 1960
MESA-— = e mm oo May 1929 2,200 17 1 5
MOLINO OFFSHORE (Gas)------ Dec. 1962 = ~=====  eeemee—a 9 10
NAPLES OFFSHORE (Gas)------ Sept. 1960 = c~e-mm emeeeeee- Abandoned 1966
LION MOUNTAIN-~---ceceeea—aes cemeeee memmm= mmmmee e 2 10
Sespe-——-——-—mmmmmm o May 1935 1,200 b R bt 8
Eocene---—-ccmmmmme June 1949 3,550 29 2 2
OAKVIEW---——mmmmmmmmmm oo Apr. 1955 1,545 30 Abandoned 1955
TIP TOP---c—mmmmmmmm e e 1918 430 24 ee——- 8
WELDON CANYON-----=oo—-eeeeu June 1951 3,050 29 2 2
POINT CONCEPTION OFFSHORE-- Mar. 1965 0 o—e---- 31 3 3
REFUGIO COVE---—=-memmeemmm 19u46 2,900 63 Abandoned 1961
RINCON-—mmm e mmmcemee e e e 327 421
Main area---—----—-—-===——-- Dec. 1927 2,400 30 218 291
Oak Grove area----------- Dec. 1937 6,800 31 34 L7
Padre Canyon area-------- Oct. 1953 4,150 26 75 83
SAN MIGUELITO---—mm—=-m-==- Nov. 1931 7,000 31 82 118
SOUTH ELWOOD OFFSHORE------ Nov. 1966 6,200+ 31 11 11
SUMMERLAND---~=—==mmommmmom 1894 10~ R 8
SUMMERLAND OFFSHORE-------- Nov. 1958 = -——---- 34 31 46
VENTURA- - e m e e e e June 1917 3,000 30 986 1,285
WEST MONTALVO--=cecemrceeee cmmemeeee meeeee mmmmmmmme 57 86
McGrath--------momeeeme e Apr. 1947 9,000 23 9 18
Colonia-—-=-—=-—=cee—ee-u Feb. 1951 11,500 16 u7 67
Fleischer-----=ccocoeeeeo Aug. 1957 = @ ———--- 15 1 1
Laubacher-------——---u-—- July 1955  ——emee- 28 Abandoned
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and gas fields of the Santa Barbara Channel region

Committee of California Oil Producers (1969)]

0il production
(thousands of barrels)

Net withdrawal
formation gas
(millions of cu ft)

Water production

(thousands of barrels)

1968 Cumulative A 1968 Cumulative
1968 Cumulative

to 1-1-69 to 1-1-69 to 1-1-69

------- 7 ——————ee 13 1 3y

23 80 439 2,206 1 16

------------- 3,805 19,625 ———— _—————

3 7 . 77 e u8

102 18,993 109 14,819 4,138 emeeea

74 12,067 3y 3,958 3,526 mmeeee

28 6,549 75 10,476 612 13,629

------- 377 ——————— 385 ———— 1,289

5,564 9,88L 3,893 6,951 1,938 3,156

116 986 227 2,494 107 meeee—

------- 1 ——————— 18 —————— —————e

116 985 227 2,476 107 433

642 19,226 483 12,426 4,94y 16,669

20 581 0.816 11,178 933 4,580

265 102,792 418 84,996 2,963 mmmeee

260 99,131 406 29,967 2,888  mmmeee

5 3,520 12 54,973 75 eeeee-

------------- 6,816 57,093 ——— —————-

--------------------- 490,983 ———— -

------- 141 ——————— 56 ————— —————

--------------------- 15,363 —————- —————

_______ 1 ———————— P ———— ——————

3 3,733 8 e 20

————————————— 28.5 139,007 —————— —————-

--------------------- 20,815 ———— ———-

12 363 1 207 6 ee—mee-

6 81 aeeel 130 5  eeeeee

6 182 1 77 e,

_______ 1 e e e ————

——————— 106 ——————— 67 —————— ——————

22 512 19 302 3 22

5 5 2 2 eemeee cmees

------- 3 —————— #0,990 ————— —————-

2,568 99,493 4,527 152,978 4,453 e

1,612 65,212 2,323 83,134 3,287 mmeeeo

259 13,568 630 37,729 258 3,856

697 20,713 1,574 32,115 908 12,342

831 53,262 972 155,054 628 10,463

1,929 3,449 2,812 b,y 299 364

------- 3,210 ————— ®1,704 ————- ——————

1,285 20,783 8,537 64,602 021 6,743

8,415 732,098 18,566 1,914,819 8,567 = e

1,089 29,107 561.578 *10,312 1,105 14,203

102 3,257 423 7,613 33 520

980 25,598 0.578 %10,291 1,072 13,681

7 L < 2

------- 91 ———————— 39 —————— —_————

22,89y 1,098,894 80,685 2,927,386  emmee— e
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TABLE 1.—Production and geologic data on oil and gas

Peak A
Production Geologic data
Year Bpd Producing
FIELD, area, and pool P formation and age
ALEGRIA--~=--cmmm e o 1964 Rincon, early Miocene-~----=--
748
ALEGRIA OFFSHORE----m=wcee—ee-~ 1964 Sespe equivalent, Oligocene--
CALIENTE OFFSHORE (Gas)-------- ———— e Vaqueros, early Miocene------
CANADA LARGA---mwmmmme e oo 1956 55 "Repetto," early Pliocene----
CAPITAN- - == — e e e e e
Vaqueros-----=---------oooooo 1943 3,105 Vaqueros, early Miocene------
———————————————————————— 1935 1,261 Sespe, Oligocene-==—==m==—=—-==
Sespe 1946 1,728
Coldwater-——m-—-e—mmm e 1947 160 Coldwater, Eocene-—---==—-=--=
CARPINTERIA OFFSHORE~~--=m=m=—m 1967 9,89y "Repetto," early Pliocene----
COAL OIL POINT OFFSHORE--——-—-~=- ——m—m mmmme | mmem i ——
Nearshore area--------------- 1948 2 Vaqueros, early Miocene------
Sespe, Oligocene--—=—-——======
Offshore area-------—-s-mmu-—- 1966 637 Sespe equivalent------—---—=-=
CONCEPTION OFFSHORE------------ 1964 13,539 Vaqueros, early Miocene-~----
Sespe equivalent--—-—-=—==—====-
CUARTA OFFSHORE---~-meecemm———aae 1962 518 Vaqueros, earnly Miocene-~-----
Sespe equivalent-------===---
DOS CUADRAS OFFSHORE®-—-ne--n--- ———— em——m "Repetto," early Pliocene----
ELWOOD-mm e mm e e e e e —————
Vagquerog----—-—c--memooo—oo—— 1930 40,069 Vaqueros, early Miocene
Sespe, Oligocene------=====---
SO DE = — e e 1936 2,698 >  cene—————_
GAVIOTA OFFSHORE (Gas)--=——=m=== A, Vagueros, early Miocene
GLEN ANNIE (Gas)-----=--—-=----- ———— === Vaqueros, early Miocene~-----
GOLETA-~——m—mm oo ———— eee—- Sespe, Oligocene------=====--
LA GOLETA (Gas storage)-------- —_——— me——- Vaqueros, early Miocene~-----
LAS VARAS---==-memmmmmmmm e 1958 2 Sespe, Oligocene----------=--
MESA~~——cmmmme e e e 1935 3,027 Vaqueros, early Miocene------
MOLINO OFFSHORE (Gas)---------- —_——— o= Vaqueros equivale?t ----------
NAPLES OFFSHORE (Gas)--=-=-—--- _———— em———- Vaqueros, early Miocene~-----
LION MOUNTAIN----w-mmmmmmmmmmm — ——— S
Sespe-r=mms—memcmm e — e 1938 us Sespe, Oligocene-—-—=====----
FOCENE=m=mmmmmmmmm e mm 1950 55 EoCene-—==-======-===-—mme oo
OQAKVIEW- == mmm e m e m - 1955 2 Vaqueros, early Miocene------
TIP TOP-—mmmmmmemm e e e 1935 18 Mid-late Miocgne —————————————
WELDON CANYON----— e e e oo 1954 118 Pico, late Pliocene----------
Vaqueros, early Miocene--=----
POINT CONCEPTION OFFSHORE~----- ———— e—mm- Sespe, Oligocene---—--------=
REFUGIO COVE--mcmmm e~ 1959 [ Sespe, Oligocene----ee-ecmm--
RINCON= - mmmmmmmmmmmmmm e — ———— e
Main area---—--=---—mcmmeeeeeo 1961 6,735 Pico and "Repetto," late
and early Pliocene.
Oak Grove area--------—--—=-==- 1950 3,515 P%co, late Pliocene ——————————
Padre Canyon area------------ 1954 2,918 Pico, late Pliocene-------~-~-
SAN MIGUELITO-------ewmomne———— 1951 6,758 Pico, late Pliocene-=---—=—--
SOUTH ELWOOD QOFFSHORE----=----- 1967 4,164 Vaqueros, early Miocene---~-- }
Sespe, Oligocene--=-—=m—e—=--
SUMMERLAND=- ===~ mmm e e oo 1899 571 Pliocene, Miocene----=--=~---
SUMMERLAND OFFSHORE---——-——-m--m 1964 10,362 Vaqueros, early Miocene------

See footnotes at end of tables.
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Sfields of the Santa Barbare Channel region—Continued
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Geologic data--Continued

Nature of trap !

Method of discovery 3

Remarks ! 3

Offshore tract No. and
completion data

Faulted
anticlinal

nose.
Faulted anticline
on Rincon trend.

Faulted anticline
on Rincon trend.
{Faulted anticline---

Stratigraphic trap
in fold.
Asymmetrical
anticline.
Anticlinal dome-----
Faulted anticline---
Faulted dome~———-c——-

Faulted asymmetric
anticline.
Faulted anticline---

Faulted anticline
on Rincon trend.

Faulted anticline
on Rincon trend.

Faulted anticline---

Anticline——————oo—-

Geophysical and geological-
Geologic mapping-=~==~===-==

Geologic mapping---==----==

Geologic mapping-=--=~==----
Geologic mapping==----==----
Geologic mapping-=======m==

State 2199.

Seven tideland wells drilled from
pilers.

State 3150; Federal OCS 166. Wells
completed from platforms "Hope,"
"Heidi," "Hogan," and "Houchin."

State 308; wells completed on ocean
floor.
State 2207 and 2725; wells completed

from platforms "Harry" and "Herman."

State 2206; wells completed from
platform "Helen."

Federal OCS 402, platforms "A" and
"B" .

Gas injected for pressure mainte-
nance.

State 21993 completed wells drilled
from shore.

Produced for only 18 months.
Gas storage since 19u4l.

Inactive.

State 2920 and 2933.

State 2205; wells drilled and com-
pleted from onshore.

State 2879; wells completed on
ocean floor.

State 1466; wells completed from
manmade Rincon Islandj; first
ocean-bottom well completed in
tideland (1961).

Excessively high reservoir pres-
sures at 11,300 ft subsea.

State 3120 and 3242; wells com-
pleted from platform "Holly."

More than 400 shallow wells drilled
in tideland from piers beginning
1896,

State 1824; wells completed from
platforms "Hazel" and "Hilda."
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TABLE 1.— Production and geologic data on oil and gas

Peak i
Production Geologic data
Year Bpd Producing

FIELD, area, and pool formation and age

VENTURA--= e e m e e e 1930 45,323 Pico and "Repetto," late and

and early Pliocene.

WEST MONTALVO~----memmmmem o ———— mmme—e e
McGrath-------commmmm e o 1952 815 "Repetto,"early Pliocene-----
Colonig~=s-omm—mecmm oo 1962 7,501 Sespe, Oligocene--—==—=memmeeao
Fleischer—--—--mmmemomoeooomon 1958 106 Se<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>