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LOWER TERTIARY PALEOCUKRENT TRENDS, SANIA CRUZ 
ISLAND, 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 Foramlnifera, 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 nontuibidite 
flow origin for the sandstone and conglomerate mem
ber. 

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. 

K. VENKATARAIUNAM and DEAN A. Mr 
MANUS, Univ. of Washington, Seattle, Wash. 

SEDIMENTS or iNNirii C O N I I N I M A L S I I E I F OFF N O R I H -
FRN WASHING I ON COASI 

Much of the inner shelf olT Washington is filled with 
well-sorted, positively lo extremely positively skeweu, 
and leptokurtic to extremely Icptokurtic sediments hav
ing mean sizes between l-itp and 3-4<i. Gravel-rich sedi
ments are common opposite and north of Cape Flat
tery, and at about depths 14-18 fm and 28 fm op
posite Grays Harbor and at 14-28 fm opposite Quin-
ault River. Only rarely are the sediments finer than 
sand size. These gravel and fine sediments arc 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 basah and some of 
them andesite—a few of these are hyperslhene andes-
ites), (3) sandstone, and (4) some granite and quartz 
diorite. Similar lithologic types are revealed in the grav
el-rich sediments norlh of Cape Flattery. The heavy-
mineral study shows thai m 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 10-28 fni, heavy minerals are more 
abundant. The sediments 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 generallv arc less in the present study 
area than in I he sediinents opposite Columbia River. 
These results suggest that many of the gravel sedimenls 
(of the offshore areas), representing the glacial diifts, 
and the heavy-mineral-rich sediments were deposited at 
sea levels lowci than al present. The drift toward Ihe 
north of the Columbia derived sediment appears not to 
have diluted c<msider;ibly the sediments supplied from 
other sources lo the aieas farther north of Grays Har
bor. 

PETER W. BARNFS, Umv. of Southern California, 
Los Angeles, Calif. 

BAIMYMETRY AND SIDIMI;NIAK\ STRUCIURES OF SANTA 
CRUZ BASIN, CALIFORNIA 

As an intermediate basin between coastal and 
offshore depressions of Ihe California continental bor
derland, Santa Cruz basin occupies a I.900-m depres
sion south of the ("hannel Islands. Steep walls with a 
thin sediment cover abut the flat basin floor. Hum-
mocky topography, ]irobably related to slumping, char
acterizes the northwestern quadrant of the basin floor. 
Three major canyon systems are filling the basin from 
the northern and soulhern 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 simclural terraces, volcanic 
knolls, and other irregularilies of Ihe eastern slope. 

Radiographic and photographic analyses of several 
box cores and numerous (gravity and piston cores re
veal a complex pattern of sedimentation. Paired cores 
indicate that this may he related partly lo coring tech
nique. Biologic struciures aie abundant, in many 
places disrupting sedimenlary structures so greatly that 
tliev become iilmost indisceinilile. Geologic struciures. 
primarilv related lo vei v o;ik:irc(nis sand lavers with 


