Association

truncatulinoides, and G. inflata, in ancient Californian
sediments should lead to a better understanding of pa-
leobasin oceanography by making it possible to deter-
mine sill depths and oxygen minimum distributions.
Such studies have obvious applications in the determi-
nation of petroleum source rocks, because organic
material is preserved in anaerobic conditions but de-
stroyed in aerated sediments.

FRED A. AVILA, Pan American Petroleum Corp.,
Denver, Colo.

MIDDLE TERTIARY STRATIGRAPHY OF SANTA Rosa Is-

LAND, CALIFORNIA
(No abstract submitted)

DAVID DOERNER, Dept. of Geology, Univ. of
California, Santa Barbara, Calif.

PALEOGENE SEQUENCE IN NORTHERN CHANNEIL ISI.ANDS,
CALIFORNIA

Cretaceous and/or lower Tertiary marine sedimen-
tary rocks crop out on the three major northern Chan-
nel Islands. Study of the rocks and their contained
foraminiferal assemblages reveals many faunal and
lithologic similarities between these three islands.

On Santa Cruz Island foraminiferal assemblages in-
dicate that deposition of Cretaceous and Paleocenc
strata took place in a shallow-water marine basin
which became continuously deeper during Eocene time
until lower bathyal depths were present by the end of
late Eocene time. Sedimentary structures and textures,
as well as lateral thickening of strata, suggest source
areas on the north or northeast.

On Santa Rosa Island, where the oldest rocks ex-
posed are of middle and late Eocene ages, foraminif-
eral assemblages indicate a similar deepening.

On the west, however, foraminifers from Cretaceous
and early Tertiary strata of San Miguel Island indicate
continuous deep-water conditions and open-ocean cir-
culation during Cretaceous, Paleocene, and Eocenc
times.

The writer suggests that all three depositional sites
were part of a single basin or two closely contiguous
basins with a northwest-southeast axial trend.

S. ROBERT BERESKIN, Dept. of Geology, Univ. ol
California, Santa Barbara, Calif,

MIOCENE BIOSTRATIGRAPHY OF SOUTHWESTERN SANTA
CruUZ IsLAND, CALIFORNIA

A 2,265-ft conformable sequence of marine con-
glomerate, sandstone, and mudstone crops out along
continuous sea-cliff exposures on southwestern Santa
Cruz Island. Disconformably overlying rocks of late
Eocene age, the Vaqueros Sandstone, the Rincon For-
mation, the San Onofre Breccia, and the Monterey
Formation contain mollusks and foraminifers, which
indicate the presence of a Miocene sequence of Zemor-
rian through Mohnian(?) ages.

The southwestern corner of the island is structurally
represented by a doubly plunging anticline trending ap-
proximately N40°W. Outcrops of the Vaqueros, Rin-
con, and San Onofre formations are on both the
southwestern and northeastern limbs of the fold envel-
oping a Paleocene-Eocene core. The Monterey Forma-
tion is exposed only on the southwestern limb and, al-
though this unit is not lithologically identical to the
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typically siliceous Monterey Formation on the main-
land, it can be correlated with these mainland expo-
sures on the basis of fossil Foraminifera. Paleoecologic
and paleotopographic studies based on field relations
and foraminiferal paleoecology indicate that the shal-
low part of the basin was on the east or northeast, and
that the deeper areas extended westward and perhaps
southward.
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ROBERT L. MAXWELL and P. A. GAECHTER,
Marquardt Corp., Los Angeles, Calif.

GEOPHYSICAL SURVEY APPLICATION OF DOPPLER SONAR

NAVIGATION SYSTEMS

Recent developments in Doppler sonar-velocity-mea-
surement techniques have made available a new navi-
gational aid for marine survey operations. This paper
describes the capabilities of the Marquardt Doppler
sonar system. A description of currently available
equipment, a summary of its performance in the oper-
ational marine environment, and applications of this
equipment 1o geophysical survey navigation also are
presented.

G. B. MORRIS, R. W, RAITT, and G. G. SHOR, JR.,
Univ. of California, San Diego, and Marine Physical
Laboratory of Scripps Institution of Oceanography.
La Jolla, Calif.



