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PrOPOSED MODEL FOR CENOZOIC SEDIMENTARY His-
TORY OF BERING SEA

The Bering Sea consists of an abyssal basin and a
large continental shelf area. The basin apparently was
isolated from the Pacific Ocean by the development of
the Aleutian ridge near the end of Cretaceous time; the
continental shelf area first became submerged near the
middle of the Tertiary Period. It is postulated that the
sediment eroded from Alaska and Siberia during Ceno-
zoic time (1) was trapped mainly in subsiding basins
on the Bering shelf during the Tertiary, (2) was col-
lected mostly in continental rise and abyssal plain de-
posits of the deep Bering Sea during the low sea levels
of the Quaternary, and (3) was transported generally
from the Bering shelf northward through the Bering
Straits during periods of high sea levels in Pleistocene
and Holocene times.

Basin-filling was dominated by continental sedimen-
tation in the early Tertiary and by marine deposition in
the later Tertiary. Miocene uplift of the Alaska Range
more than doubled the drainage area of the Yukon
River and established it as the dominant river source
(up to 90%) of the Bering Sea; this greatly increased
sedimentation in the submergent basins. Subaerial
drainage of this and other major river sediment sources
during the glacial stages of the Pleistocene resulted in
channeling great amounts of sediment across the shelf
to the deep Bering Sea basin and cutting of the largest
submarine canyons in the world.

Occurrence of the thin Holocene marine deposits
near the present Yukon delta, of mainly relict sedi-
ments in the northern Bering Sea north of St. Law-
rence Island, and of several meters of Holocene sedi-
ment in the Chukchi Sea permits speculation that now,
as in the past, large volumes of Yukon sediment are
flushed from the northern Bering Sea into the Chukchi
Sea.
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RELATIONS OF CEN0ZOIC TECTONICS OF CENTRAL
ROCKIES TO POSSIBLE MOVEMENTS OF NORTH AMERI-
CAN PLATE

Detailed studies of major uplifts in the central
Rocky Mountains indicate that Cenozoic structures de-
veloped through predominantly vertical movements.
This kinematic configuration in upper crustal levels is
not necessarily incompatible with the concept of a lat-
erally moving lithospheric plate, particularly if the
plate overrides an oceanic rise or other undulation in
the upper mantle.

Lineaments are important tectonic elements in the
movement plan. Some are well established, but others
are only provisionally located or speculative. Much
more work is needed to determine precisely the pres-
ence or absence of these large features and to define
their characteristics. These lineaments could be entirely
Cenozoic in age and represent crustal adjustments
above transform faults, or could be reactivated zones
of deformation along much older, even Precambrian
lines of weakness.

Evidence of intracontinental mobility through much
of the Cenozoic suggests one possible sequence of
events. In Early Cretaceous the west coast was east of
the Pacific rise and bordered a subduction zone. By the
Eocene, the plate had moved west over the subduction
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zone, the effects of which may have been Laramide
deformation in the eastern Cordillera. Widespread ero-
sion and gravel deposition beginning in the Oligocene
may be related to a slowing or ceasing of drift 38 m.y.
ago. A considerable change in patterns, rates, and rela-
tive motions of plates 20 to 10 m.y. ago and subse-
quent renewed westward drift coincides with the in-
creased tectonic activity in western North America
since the Pliocene.
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USABLE BEACH-TO-OFFSHORE MODEL FOR TIDE-DoOMI-
NATED SHORELINE; SAPELO ISLAND, GEORGIA

This study represents a cooperative effort by sedi-
mentologists, zoologists, paleontologists, and mineralo-
gists to determine what facies characteristics exist in a
present-day sedimentary record. The results show that
geologically recognizable subfacies can be established
by primary physical and biogenic sedimentary struc-
tures.

Beach zone—The rather low energy of the Sapelo
Island shoreline and the low dip of the beach surface,
combined with a tidal range of 2.1 m, result in charac-
teristic morphology, grain-size distribution, and types
of sedimentary structures. Most beach features are
controlled by wave activity, and obvious bioturbation
is not abundant in the beach zone. The backshore and
upper foreshore contain few species and few individu-
als. The lower foreshore has few species but numerous
individuals.

Nearshore zone—At 100 m offshore (water depth,
1.5 m) there is a marked increase in the fine fraction;
at the same place, biogenic sedimentary structures in-
crease. Dominant sedimentary structures are ripple-
laminated sand. Species of infaunal organisms are
more abundant than in the beach but few individuals
are present.

At a distance of 2,500 m offshore (water depth, 2.7
m) biogenic sedimentary structures become the domi-
nant characteristic of the fine silty sand. The unre-
worked part of the substrate is characterized by paral-
lel to subparallel laminated sand. These beds, referred
to as “laminated-to-burrowed” are separatied by ero-
sional bedding planes.

Farther seaward at a distance of 5,500 m (water
depth, 6 m) the substrate is almost completely re-
worked due to increased biogenic activity. This is the
most densely populated zone in the beach-to-offshore
sequence.

Offshore zone—At a distance of 10 km seaward
(water depth, 10.5 m) the substrate consists of clean,
medium- to coarse-grained sands. Megaripples are the
dominant physical sedimentary structure in the offshore
area and few species and few individuals are found,
but biogenic reworking by heart urchins is abundant.
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COMPATIBILITY OF INJECTION FLUIDS WITH RESERVOIR
COMPONENTS
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