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WALTER R. MERSCHAT, Dept. Geology. Ohio
Univ., Athens, Ohio

LowER TERTIARY PALEOCURRENT TRENDS, SANTA CRUZ
Istanp, CALIFORNIA

The Paleogene sequence of southwestern Santa Cruz
Island includes approximately 200 ft of fine-grained,
thin-bedded, calcite-cemented, arkosic sandstone of Pa-
leocene  (Ynezian(?)-Bulitian) age, approximately
1,400 ft of mainly shale and siltstone of Eocene (Pen-
utian-Narizian) age, and a Narizian unit which con-
sists of a lower coarse-grained sandstone and con-
glomerate member and an upper shale member.

Stratigraphic distribution of cross-bedding, small-
scale sedimentary flow structures, imbricated pebbles,
and oriented fossils at 36 stations were used to recon-
struct the clastic dispersal system and conditions of de-
position.

The Paleocene sequence contains thin layers of
oriented Turritella pachecoensis and Turritella infra-
granulata. Apical orientations of the larger Turritella
specimen have a vector mean of N30°W, whereas
apices of the smaller Turritella specimen on the same
bedding plane have a vector mean of S70°W. The
vector mean of associated cross-beds is S10°E, indi-
cating that in these beds the larger Turritella specimen
became oriented with apices pointing upcurrent and
the smaller ones acted as rollers and became oriented
perpendicular to current-flow direction.

Vector means of cross-beds, small-scale flow struc-
tures, and imbricated pebbles and shale clasts show a
paleoslope of S50°W during Eocene deposition. This is
supported by a decrease in thickness and average max-
imum clast size in the conglomerate member in a
southerly direction. Based on Foraminifera, the Eo-
cene mud and silt were deposited in mainly bathyal
water, a conclusion also reached by Doerner. Abundant
cross-beds, diffuse flat laminations, dish structures, and
an absence of graded bedding suggest a nonturbidite
Igow origin for the sandstone and conglomerate mem-

er.

Data from this study suggest a northerly source of
sediments with the paleoslope changing from S30°E
during deposition of the Paleocene deposits to S50°W
during deposition of the Eocene.

B. C. OSBORN, Exploration Service Co., Ventura,
Calif.

FIELD GEOLOGY IN A MARINE ENVIRONMENT

Many modern geologists overlook the significance of
surface geology as it applies to offshore exploration.
Such geologists tend to depend entirely on seismic
data for evaluation of large areas along the continental
margins of the world. Today there are tools available
to the geologist which, where used together, can obtain
essentially the same data as were obtained onshore by
field mapping. These tools consist of dart sampling,
shallow core drilling, scuBa diving, sampling by sub-
marine, shallow-penetration high-resolution sparker,
etc. No one tool by itself can provide the total pic-
ture, nor can the same tools be used in all areas.
Large areas still exist along the continental margins of
the world where the geological picture can be com-
piled only by seismic programs and deep core drilling.
However many areas, especially the more tectonically
active parts of the continental margins, have submarine
outcrops. These can be studied in nearly the same
manner as outcrop areas onshore,
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K. VENKATARATHNAM and DEAN A. Mc-
MANUS, Univ. of Washington, Seattle, Wash.

SEDIMENTS OF INNER CONIININTAL SHELF OFF NORTH-

ERN WASHINGTON Cuas)

Much of the inner shelf off Washington is filled with
well-sorted, positively to extremely positively skewew,
and leptokurtic to extremely leptokurtic sediments hav-
ing mean sizes between 2-3¢ and 3-4¢. Gravel-rich sedi-
ments are common opposite and north of Cape Flat-
tery, and at about depths [4-18 fm and 28 fm op-
posite Grays Harbor and at 14-28 fm oppositec Quin-
ault River. Only rarely are the sediments finer than
sand size. These gravel and fine sediments are rela-
tively poorly sorted compared with the other sedi-
ments.

The pebbles constituting the gravel-rich sediments
are smooth and rounded. Thin-section study of the
pebbles from opposite Grays Harbor reveals the fol-
lowing rock t pes: (1) chert, (2) volcanics (many of
these being altered and albitized basalt and some of
them andesite-—a few of these are hypersthene andes-
ites), (3) sandstone, and (4) some granite and quartz
diorite. Similar lithologic types are revealed in the grav-
el-rich sediments north of Cape Flattery. The heavy-
mineral study shows that in much of the area the sedi-
ments have low percentages of heavy minerals, al-
though opposite Grays Harbor at depths of 10-12 fm
and Hoh River at 1028 {m, heavy minerals are more
abundant. The sedimemts off Cape Flattery, especially
in the nearshore areas, have smaller percentages of or-
thopyroxene and hornblende than do those farther
south. Also, the proportions of hornblende, ilmenite,
and magnetite generally arc less in the present study
area than in the sediments opposite Columbia River.
These results suggest that many of the gravel sediments
(of the offshore areus), representing the glacial drifts,
and the heavy-mineral-rich sediments were deposited at
sea levels lower than at present. The drift toward the
north of the Columbia-derived sediment appears not to
have diluted considerably the sediments supplied from
other sources 1 the weas farther north of Grays Har-
bor,

PETER W. BARNES, Univ. of Southern California,
Los Angeles. Calif.

BATHYMETRY AND SEDIMENTARY STRUCTURES OF SANTA
CRruz BASIN, CALIFORNIA

As an intermediate basin between coastal and
offshore depressions of the Culifornia continental bor-
derland, Santa Cruz baxin occupies a 1,900-m depres-
sion south of the Channel Islands, Steep walls with a
thin sediment cover abut the flat basin floor. Hum-
mocky topography, probably related to slumping, char-
acterizes the northwestern quadrant of the basin floor.
Three major canyon systems are filling the basin from
the northern and southern island platforms, and buried
channels show the previous existence of a fourth sys-
tem. The western wall is relatively straight and feature-
less compared with the structural terraces, volcanic
knolls, and other irregularities of the eastern slope.

Radiographic and photographic analyses of several
box cores and numercus gravity and piston cores re-
veal a complex patiern of sedimentation. Paired cores
indicate that this may be related partly to coring tech-
nique.  Biologic structures are abundant, in many
places disrupting sedimentary structures so greatly that
they become almost indiscernible. Geologic structures,
primarily related to verv caleareons sand lavers with
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associated cross-bedding, laminations, and other “turbi-
dite” features, indicate that much of the basin fil
comes from the insular shelves surrounding the basin,

WILLIAM F. EDMONDSON, Consulting Geologist,
Bakersfield, Calif.

Georogic  EFFECTS PRODUCED BY COMPACTION OF
MEGANOS GORGE FILL, CALIFORNIA

The Meganos gorge is a large fossil channel of late
Paleocene age in the subsurface of the southern Sa-
cramento Valley, California. The gorge fill is predomi-
nantly shale whose original volume has been reduced
30-50 percent by compaction. Elongation of overlying
units indicates that compaction began immediately
after burial. Where the gorge fill is entirely sandstone,
there has been no measurable compaction.

If the presence and amount of compaction are not
recognized, incorrect interpretations of structure are
easy to make. Often nonexistent faults are used to ex-
plain anomalously low structural positions for units
overlying compacted areas of gorge fill.

At River Break ficld, several wells show entrapment
of gas on an anticlinal structure created by compaction
of the gorge fill.
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THURSDAY AFTERNOON, MARCH 27

1. RoBERT A. HaRMAN: Processes affecting distribu-
tion of Foraminifera and other biogenic sediment
components off coast of Washington and Oregon

2. RoNaLp J. EcHoLs, SARAH S. BARNES, ROBERT A.
Harman: Sediment-foraminiferal relations within
inner sublittoral zone off coast of Washington

3. WILLARD A, McCRACKEN: Sedimentary structures
and paleocurrent analysis of Sespe Formation,
Ventura basin, California

4. James C. KELLEY, DEAN A. McManus: Hier-
archical analysis of variance of shelf-sediment
texture

5. K. VENKATARATHNAM, DEAN A. McMaNUs:
Heavy minerals on continental shelf of northern
Bering Sea

6. T. J. ConoMos: Processes affecting distribution
and dispersal of suspended matter in Columbia
River effluent system

7. Davip O. Cook: Sand transport in region of
shoaling waves

8. GRAEME F. BoNHAM-CARTER: Computer simula-
tion of nearshore sediment transport

THURSDAY EVENING, MARCH 27

SEPM Dinner Meeting
9. RoserT M. KLEINPELL: A “‘semipro” revisits mid-
dle Tertiary foraminiferal sequence of California
Coast Ranges

FRIDAY MORNING, MARCH 28

1. P. Lewis STEINECK: Lineage-genera classification
of lower Paleogene planktonic Foraminifera

2. OrviLLE L. Banpy, MEeEI-MEEI YEN, Rami C.
WriGHT: Planktonic foraminiferal indices com-
mon to lower Pliocene of southern California and
Ital

3. FRI¥Z THEYER: Size-depth variation in foraminifer
Cyclammina cancellata Brady from Peru-Chile
Trench area
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4. RoBert L. FLEISHER: Secondary calcification in
Globorotalia menardii (Foraminiferida)

5. RoBERT A. HarMAN, Susan C. Coorer: Distribu-
tion of Foraminifera on Alaskan and Siberian
continental shelves

6. RicHARD S. BOETTCHER, GERALD A. FOWLER:
Foraminiferal trends in Oregon sublittoral

7. GEraLD A. FowLER, GARY E. MUEHLBERG: Terti-
ary foraminiferal paleoecology and biostratigraphy
of part of Oregon continental margin

8. Ricuarp P. StaprLeron: Ultrastructure studies of
selected benthic Foraminifera

FRIDAY AFTERNOON, MARCH 28

Santa Barbara Channel Day-—part 2
1. OrviLLE 1.. BanDpy, RicHARD E. Casey, Ramin C.
WRiGHT: Geologic significance of Prunopyle titan
Campbell and Clark
. OrviLLE L. Banpy, IamMres WiLcoxon: Correla-
tion of marine middle Tertiary stages of Cali-
fornia with tropical planktonic zones
3. ANDREW SouTar: Sedimentation in Santa Barbara
basin, California
4. Worrcang H. BErRGER: Anaerobic basin sedimen-
tation and differential preservation of planktonic
Foraminifera
5. Frep Avia: Middle Tertiary stratigraphy of
Santa Rosa Island, California
6. Davip DorrNER: Paleogene sequence in northern
Channel Islands, California
7. RoBerT BereSKIN: Miocene biostratigraphy of
southwestern Santa Cruz Island, California
Panel Discussion of Santa Barbara Channel, led by
DonarLn W, WEAVER
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ROBERT A. HARMAN, Shoreline Community Col-
lege, Seattle, Wash.

PROCESSES AFFECTING DISIRIBUTION OF FORAMINIFERA
aND OTHER BilogeNic SEbIMENT COMPONENTS OFF
CoAST OF WASHINGTON AND OREGON
Three biozones based on the microbiogenic compo-

nents of sediment are recognized on the continental

shelf off the coast of Oregon and Washington. Bounda-
ries of these zones seem to be influenced by the limit-
ing surface-wave and internal-wave turbulence and sed-
iment substrate. The winter plume of the Columbia

River transports biogenic particles northward.

The inner zone is influenced by wave turbulence and
has a sandy substrate. Living Eggerella advena and
Buliminella elegantissima are confined mainly to this
zone, but their empty tests also are common in the
middle zone. Below the depth influenced by wave tur-
bulence, fine sediments from the Columbia River are
deposited; therefore the middle zone has a muddy sub-
strate. It is characterized by dominance of the forami-
nifers Recurvoides turbinatus, Spiroplectammina bifor-
mis, and Nonionella spp., and the planktonic diatom
Coscinodiscus spp. In the outer zone which is below
the regional halocline, little sediment accumulates—pos-
sibly because of turbulence created by internal waves.
The substrate therefore generally is sandy, and is char-
acterized by dominance of the foraminifers 4nguloge-
rina angulosa. Filohedra levicula, Epistominella ex-



