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truncatuUnoides, 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. 

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. 

F R E D A. AVILA, Pan American Petroleum Corp., 
Denver, Colo. 

MIDDLE TERTIARY STRATIGRAPHY OF SANIA ROSA IS

LAND, CALIFORNIA 

(No abstract submitted) 

D A V I D D O E R N E R , Dept. of Geology, Univ. of 
California, Santa Barbara, Calif. 

PALEOOENE SEQUENCE IN NORTHERN C H A N N E L ISLANDS, 

CALIFORNIA 

Cretaceous and /o r 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 Eocene 
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. of 
California, Santa Barbara, Calif. 

M I O C E N E BIOSTRATIORAPHY OF SOUTHWESTERN SANTA 

C R U Z 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 
Format ion contain moUusks 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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ROBERT F. MAXVVELF and P. A. G A E C H T E R , 
Marquard t Corp., Los Angeles, Calif. 

GEOPHYSICAL SURVIY A P P L K A I I O N OF D O P P L E R SONAR 

NAVIGATION SYSTI 'MS 

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 Marquard t 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 to geophysical survey navigation also are 
presented. 

G. B. MORRIS, R. VV. RAITT, and G. G. SHOR, JR., 
Univ. of California, San Diego, and Marine Physical 
Laboratory of Scripps Institution of Oceanography. 
La Jolla, Calif. 
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VELOCITY ANISOTROPY OF U P P E R M A N T L E ' 

During the summer of 1966 a joint marine refrac
tion survey was conducted across the Hawaiian arch 
by the Scripps Institution of Oceanography, the Uni
versity of Hawaii, Oregon State University, and the 
University of Wisconsin. Conventional and unique types 
of refraction profiles were shot to study the directional 
dependence of velocity or velocity anisotropy of the 
mantle and the depth configuration of the Mohorovicic 
discontinuity. A two-dimensional delay time function 
method was used to study (1) the anisotropy and (2) 
the delay-time surface. The upper mantle was found to 
display compressional velocity anisotropy amounting to 
about 0.6 km/sec difference between the maximum and 
minimum velocities with the direction of maximum ve
locity being east-west. The delay time surface suggests 
that, as expected from earlier work, the mantle is gen
erally shallow along the crest of the arch. The shallow
est region occurs near the southeast end of the arch, 
where it intersects the Molokai fracture zone. The 
mantle deepens southwest of the crest of the arch as 
the Hawaiian deep is approached. 

T H A N E M. M c C U L L O H , U.S. Geol. Survey, Menio 
Park, Calif. 

O I L FIELDS, GRAVITY ANOMALIES , AND SUREACE C H E M 

ICAL MANIFESTATIONS—CORRELATIONS, CAI,SI;S, AND 

EXPLORATION SIGNIFICANCE 

(No abstract submitted) 

J O H N K. A L D R I C H , Univ. of California, Santa 
Barbara, Calif. 

GRAVITY OF NORTHERN C H A N N E L ISLANDS 

The northern Channel Islands form a regional grav
ity high which forms a break in the dominant north
west-southeast gravity pattern south of the islands and 
the east-west gravity and structural pattern found on 
the north in the Transverse Ranges province of Cali
fornia. Both northwest-southeast and east-west compo
nents are apparent in the gravity and structure on the 
islands. Thus, the northern Channel Islands lie on the 
border between Transverse Ranges structure and the 
northwest-trending structures characteristic of the rest 
of California. 

The complete Bouguer anomaly values across the 
northern Channel Islands range from 20 to 80 mgal. 
North of the Santa Cruz Island fault there is little 
variation in the complete Bouguer anomaly except to
ward the east across the Anacapa Passage, where the 
complete Bouguer anomaly decreases sharply. This de
crease reflects the deepening of the basement rock 
under the Santa Barbara Channel. 

South of the Santa Cruz Island fault, a continuous 
gravity pattern extends from the schist exposures on 
Santa Cruz Island to Point Bennett on San Miguel 
Island. This continuity in gravity suggests that the 
basement rock and the Santa Rosa basin also are con
tinuous from the southwestern part of Santa Cruz Is
land to the western tip of San Miguel Island. The low
est gravity values are found in the Santa Cruz Pas
sage, a fact that indicates that the center of the Santa 
Rosa basin is between Santa Cruz and Santa Rosa Is
lands. This gravity low is an extension of the gravity 
low in the Santa Cruz basin on the south and suggests 
that the Santa Rosa basin is a northern continuation 

' Contribution of the Scripps Institution of Oceanograpliv, 
new series. 

of the Santa Cruz basin. A gravity high south of San 
Miguel Island and a high north of Santa Rosa Island 
give evidence for two possible preexisting source areas, 
which supplied sediments to the area of San Miguel 
and Santa Rosa Islands. 

Sparker profiles in the Santa Cruz Passage show 
the presence of a northwest-trending fault along Santa 
Cruz Canyon, but the continuity of the gravity data 
across this region shows that this fault is unimportant. 
A second fault, the Santa Rosa Island fault, cannot be 
seen on the sparker profiles, nor is it reflected in the 
complete Bouguer anomaly values over Santa Rosa Is
land. Therefore, this fault also is insignificant in re
gional structure. The Santa Cruz Island fault, in con
trast, is reflected markedly in the gravity pattern over 
the island, and may have produced a large amount of 
lateral offset. 

E. BERKMAN, Mobil Oil Corp., Los Angeles, Calif., 
and T. R. L A F E H R . G A I G M X , Houston, Tex. 

BOUGUER RhDunioN T I C I I N I W U IOK SURFACE SHIP 

GRAVITY M E I E R D A I A 

(No abslract submiited) 

MEL VAN D. CARTER and OTHERS, Geophysical 
Service, Inc., Los Angeles, Calif. 

APPLICATIONS OF C o N i i N i m s REFLECTION PARAMIITFR 

DETERMINATION 

This processing technique automatically extracts re
flection information continuously in space and lime 
from the C D P input data. The reflection parameters 
are obtained by a systematic search in time and move-
out which yield an estimate of arrival time T,(X), 
amplitude A,{Xl and movcout ITi(X) for each depth 
point. The combination of all the reflector segments 
for the line forms a reflector segment file consisting 
of all coherent evcnis reflectcti from the subsurface 
including primaries, inulliplcs, diffractions, and "false 
alarms." 

Variations in band widih and the picking aperture 
of both time and niovcoul are investigated in this 
paper. Land and marine Meld data are used to illus
trate the resiills. 

JAMES M. HORNSBY, Wcslern Geophysical Com
pany, Los Angeles, Calif 

SEISMIC RECORD SH< IION IN DLPTH 

Automatic velocity-determination methods developed 
in recent years make it possible for the geophysicist to 
convert seismic information from time coordinates to 
depth coordinates. In making this conversion it is fea
sible to account for almost any horizontal velocity gra
dient and, under favorable conditions, to migrate the 
data and still have the results in the form of a record 
section. Although these piocedures offer possibilities 
for saving labor and for improving interpretational in
sight, they should be used with the understanding that 
interpretation is involved and the results should be re
viewed as new data are added, 

C. H. DIX, California Inst. I'echnology, Pasadena, 
Calif. 

SEARCHING FOR STRATIGRAPMU TRAPS 

The main difference between a great anticlinal or 
fault trap and a great oilwr kind is that the former is 


