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coastlines, and drowned Holocene barrier coastline fea
tures have been described on the continental shelves. 
Pre-Holocene linear sandstone bodies resembling bar
rier islands have been described in ancient rocks of 
Pennsylvanian, Cretaceous, and Tertiary ages. 

Probable barrier island sandstone bodies in ancient 
rocks have been described by previous investigators on 
the basis of comparison with features of modern ana
logs: geometry, sedimentary structures within the sand 
lens, physical properties of the sand, and the nature of 
associated environments. Recognition criteria used in 
this report are based partly on previous work and 
partly on recent studies along the Texas and North 
Carolina coasts. 

Barrier islands are linear, have a length to width 
ratio generally greater than 10:1 and commonly are 
less than 60 ft thick. Padre Island, Texas, consists of 
four morphological units that have characteristic sedi
mentary structures: beach, foredune, barrier flats, and 
wind tidal flats—though the development of the fore-
dunes and wind tidal flats changes considerably from 
north to south. Along the North Carolina coast, wind 
tidal flats are absent, but accretionary beach ridges are 
locally prominent. Superimposed on the islands of 
both coasts are storm washovers of hurricane origin 
that breach the foredunes and channel inlets that cross 
the island and connect the sea with the lagoon behind 
the islands. Beaches contain laminae of different thick
nesses that dip principally seaward; the sand is locally 
shelly and fine laminae of heavy minerals may be 
prominent. The foredunes are markedly cross-bedded 
in an oriented pattern that reflects strongly the pre
dominant wind direction. Barrier flats are underlain by 
sand which ranges from structureless to highly lami
nated; vegetal remains are common. Wind tidal-flat 
sediments that border the lagoon are an inter! ayered 
mixture of sand beds containing some fine shell frag
ments, and laminae of clay and algal remains. Sand is 
fine grained throughout. However, shell fragments, lo
cally abundant, exhibit greater variability in size, shape, 
and sorting. Sand which refills channel inlets ranges 
from horizontally bedded to structureless; this contrasts 
sharply with the cut-and-fiU cross-bedded sand com
mon in stream-channel deposits. 

The associated lagoon sediments are organic and cal
careous mud which interfingers with barrier-island 
sand; the fauna is less diverse than that of the open 
sea and unbroken shells are abundant. Tongues of sand 
—washover deltas and fans which are built by storm 
flood tides—are prominent local features of the la
goons. Marshes overlying peat are characteristic of the 
inshore side of the bays along the North Carolina 
coast. 

The geometry and alignment of the barrier islands 
and the close association of the sand in the barrier is
land with the organic mud of the lagoon are the key 
factors for the recognition of a barrier coastline. At
tendant washover deltas and fans, cross-cutting inlet 
fill, and associated biota are important supplementary 
aids. 

JOAO JOS£ BIGARELLA, Univ. Parana, Parana, 
Brazil 

DUNE SEDIMENTS: CHARACTERISTICS, RECOGNITION, 
AND IMPORTANCE 

One of the most important criteria for recognizing 
wind-laid deposits is based on their sedimentary struc
ture. Eolian sandstone generally has large- and medi
um-scale cross-beds of the tabular-planar and wedge-

planar types. Trough-type cross-beds are less abundant. 
The cross-beds commonly are composed of steeply dip
ping laminae which normally are concave upward. In 
modern dunes the forcset beds near the top of the slip 
face have steep (29-34°) dips but, in paleodunes, 
this value is somewhat less (20-29°) because of ero
sion which precedes deposition of the overlying set. 

Dune cross-beds are distinguished from other similar 
structures on the basis of their more homogenous 
grain size. The nature of the adjacent and/or interca
lated beds may help to determine the environment of 
deposition. The attitude of the bounding surface also is 
a diagnostic feature. 

In the absence of cross-beds, other criteria are used 
to identify dune environments. Textural and mineralog-
ical characteristics are not sufficiently conclusive. The 
mean grain size seems to be of little use. Although 
dune sand is slightly better sorted than other sedi
ments, sorting is not distinctive. Positive skewness has 
been considered as an indication of dune environment. 
However, negative skewness also has been reported for 
dune sediments. Dune sand usually is more rounded 
than beach sand. 

Dune and beach sediments can be separated on the 
basis of the heavy-to-light mineral ratio, and the rela
tion between the settling velocity of two or more min
erals of different density values. 

Several criteria, together with the stratigraphic rela
tions of the deposit to adjacent beds, should be used 
to identify the dune-sand environment. 

ARNOLD H. BOUMA, Dept. Oceanography, Texas 
A&M Llniv., College Station, Tex. 

NEW TYPE OF SEDIMENT-DISTRIBUTION MAP: PRELIM
INARY RESULT FOR GULF OF MEXICO 

Normal sediment-distribution maps present the litho-
logic characteristics of only the upper 4-5 in. of the 
sedimentary column. 

Cores collected from any area commonly reveal con
siderable changes in lithologic character through the 
thickness of the beds which are cored. Such variations 
can be expressed in vertical sections or in fence dia
grams. Information concerning the upper sediment col
umn to a depth of at least 30 ft is important for stud
ies on sediment transport and deposition, basin filling, 
geotechnical properties, placing of laboratories on the 
sea bottom, salvaging sunken objects, acoustical mea
surements, and interpretation of high-frequency, shal
low-penetration, and continuous seismic-reflection pro
filing. 

"Standard patterns" have been determined from 
samples collected in long piston cores which penetrated 
different lithologic units and successions. The new sedi
ment-distribution map constructed on the basis of the 
30-ft cores shows the distribution of these standard 
patterns and thus reveals the sedimentary characteris
tics of the upper 30 ft. The patterns can be portrayed 
by colors, shades, and symbols, or combinations. 

Other properties, such as geotechnical characteris
tics, can be added to the standards of the map or can 
be superimposed on the standard presentation. 

The main divisions of the sediment-distribution map 
correspond to the boundaries of the physiographic 
provinces of the Gulf of Mexico. 

CARL O. BOWIN, JOSEPH PHILLIPS, K. O. 
EMERY, ELAZAR UCHUPI, S. T. KNOTT, K. E. 
PRADA, and E. T. BUNCE, Woods Hole Oceano-
graphic Inst., Woods Hole, Mass. 
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CONTINENTAL RISE OFF EAST COAST OF NORTH AMER
ICA: DEEP STRUCTURE 

Gravity and magnetic measurements together with 
continuous seismic profiling have provided new infor
mation about the structure beneath the sediments of 
the continental shelf, slope, and rise off the east coast 
of North America. Free-air and simple Bouguer gravity 
anomaly charts were prepared for this region from 
data obtained on three cruises of the R/V Chain in 
1968 and published submarine pendulum observations 
by Vening Meinesz and Worzel. The zero free-air 
gravity anomaly contour parallels the strike of the 
continental slope and is located over water depths 
ranging from 1,000 to 3,000 m. A continuous band 
of positive free-air anomaly values occurs over the 
landward side of the continental shelf. The maximum 
measured anomaly ranges from about +10 to +85 
mgal along the band, and maxima occur near Cape 
Hatteras, off southern New Jersey, near 66° W long., 
and near 60° W long. Structure-model studies suggest 
that the positive anomaly band is caused mainly by a 
basement ridge beneath the edge of the continental 
shelf. The same structure models also suggest that the 
continental shelf and rise are largely in isostatic equi
librium, and that only crustal segments near the con
tinental slope with widths of about 40-50 km are not 
in equilibrium. 

Magnetic measurements made on various cruises of 
WHOI ships show that the continental rise and slope 
have a smooth magnetic anomaly field about 400 km 
wide. The anomaly amplitudes here are generally less 
than 200 y except above isolated seamounts. West of 
this low-amplitude region, a belt of strong positive 
anomalies trends along the slope. East of the smooth 
anomaly region, an abrupt transition takes place to 
high-amplitude anomalies, commonly greater than 500 
Y- Tentative correlation of these anomaly peaks sug
gests that the anomaly trend north of the New England 
seamount chain is toward the east and, south of the 
chain, toward the south-southwest. Model studies sug
gest that the top of the magnetic material that produces 
the anomalies observed across the abyssal plains could 
be the rough opaque seismic reflector beneath this 
area. Magnetic susceptibility contrasts within the base
ment material, rather than topographic effects, are re
quired if the basement produces the observed anom
alies. Sea-floor-spreading-type models were constructed 
using simple two-dimensional blocks of alternately 
positive and negative magnetized material and a spread
ing rate of 1 cm/yr. The region of low-amplitude 
anomalies is inferred to have a uniform negative mag
netic polarity and to have formed during the Kiaman 
Magnetic Interval: a 50-million year period during 
late Paleozoic time when the geomagnetic field polarity 
was reversed. It is suggested that the belt of strong 
magnetic anomalies beneath the slope, but west of the 
low-amplitude anomalies, was formed during Early Per
mian time prior to the Kiaman Magnetic Interval. 

DONALD W. BOYD, Geology Dept., Univ. Wyoming, 
Laramie, Wyo., and NORMAN D. NEWELL, 
American Museum of Natural History, New York, 
N.Y. 

POSTMORTEM HISTORY OF A PERMIAN PELECYPOD AS
SEMBLAGE FROM WYOMING 

The full understanding of fossils must include con
sideration of their burial (taphonomy) and subsequent 
alteration (diagenesis). Analysis of time and mode of 
burial enhances interpretation of depositional environ

ments. Furthermore, insight into diagenetic changes in 
fossiliferous rocks may be acquired from studies of 
physical changes in fossils. Yet these important aspects 
of the history of fossils commonly are neglected in 
both paleontologic and petrologic studies. 

Field and laboratory studies of "silicified" Permian 
bivalves in Wyoming have provided a complex case his
tory of one fossil assemblage. These surficial and shal
low-burrowing peleeypods commonly are broken and 
randomly scattered through about 6 in. of calcarenite. 
Circumstantial evidence suggests that the bottom dis
turbance was caused by rooting predatory fish. Subse
quently, valves were dissolved selectively from harden
ing sediment not far below the sea bottom. 

Induration of sediment and removal of buried shells 
apparently took place during an interruption in sedi
mentation. At that time burrowers penetrated the bot
tom and introduced younger quartz sand and fine shell 
debris into the substrate and into some of the shallow
est molds of valves. The infilling produced detrital 
casts. Unfilled molds then were hned with precipitated 
fine-grained quartz, chalcedonic laminae, and euhedral 
quartz crystals, as in geodes. Such "silicified" fossils 
are essentially silica casts rather than the result of re
placement in the usual sense. 

Finally, the fossiliferous stratum was buried under a 
new increment of pebbly, calcareous quartz sand simi
lar to that of the detrital casts below the now-obscure 
stratigraphic discontinuity. 

DANA B. BRAISLIN, Union Oil Co. of California, 
Los Angeles, Calif. 

GEOLOGY OF PART OF OUTER CONTINENTAL SHELF 
OFF OREGON 

Since 1960 the outer continental shelf off Oregon 
has been actively explored by petroleum companies. 
Initial surveys between Cape Blanco and the Columbia 
River established the presence of a thick Tertiary rock 
sequence within a framework of several composite 
offshore basins. Gravimeter and magnetometer results 
indicate the existence of more than 20,000 ft of rela
tively homogeneous section in Tertiary depositional 
centers beneath the shelf. A decrease in the amount of 
interbedded volcanic rock offshore has encouraged ex
ploration of the offshore Tertiary basins. 

Detailed exploratory programs, including conven
tional seismic, sparker, and gas-exploder surveys, reveal 
numerous well-defined structural trends and many 
large-size anomalies. Shallow core drilling and ocean-
bottom sampling established a composite thickness of 
more than 8,000 ft of late Miocene, Pliocene, and 
Pleistocene deposits which are not present in the adja
cent coastal area. Diagnostic foraminiferal assemblages 
have been found in much of the Tertiary column. Ab
sence of overburden on submarine banks off the cen
tral and southern parts of the coast makes it possible 
to map the formations exposed on the ocean floor. The 
oldest rocks penetrated on the shelf are believed to be 
of middle Eocene age. Several important unconformi
ties are recognized in the offshore stratigraphic col
umn. 

In October 1964 the Federal government offered 
1,090,000 acres off Oregon and Washington for com
petitive oil and gas lease. The total bonus received 
from this sale was $35.6 million, of which $27.8 mil
lion was for leases off Oregon. 

To date, eight exploratory wells have been drilled to
taling 71,149 ft of hole; however, no commercial pro
duction has been reported. Many large structures re-


