strong, is evidenced by the significant enrichment by
bomb C 14 in the upper layers, —50 % 0 being a reasonable upper limit for natural C 14 levels of the surface layer at these latitudes. In some areas, bomb C14
has enriched the surface layer by nearly 200 %. The
vigorous winds are also conducive to downward mixing of bomb C' 4 added at the surface. The data of
fig. 2 show evidence of mixing to depths of 800 m.
The total increment of bomb C 14 in the water
column is on the order of 1014 C 14 atoms per sq in
sea surface. The deepest water again shows C 14 levels
characteristic of Antarctic Circumpolar Water presumably advected from the south. The absolute C14
concentration is unchanged, so the time for this advection must be short.
This work was supported in part by the Atomic Energy Commission under contract AT(45-1) –2225,
TA-20.
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Physiography of the continental
margin of Antarctica from
125 0 E. to 1500E.
DANIEL V. GRINNELL

Department of Geology
University of South Carolina
The author is preparing a bathymetric map of the
continental margin of Antarctica from 125°E. to
150°E. on a scale of 1: 1,000,000 and with an isobath
interval of 100 fathoms (Grinnell and Conolly, in
preparation). Soundings used in the preparation of
this map were provided by the General Bathymetric
Charts of the Oceans (GEBCO); by sounding sheets
of the area; by U.S. Navy Oceanographic Office Collection and Plotting Sheets; by Eltanin Cruises 37, 38
and 41; and by the Soviet Atlas of Antarctica.
Accompanying the present report is a physiographic
province-topographic feature diagram based on the
bathymetric map. The physiographic provinces shown
are bounded by significant changes in slope at 2,000 to
2,300 fathoms, at 1,600 to 2,000 fathoms, at 500 to
1,300 fathoms, and at 100 to 400 fathoms. Individual
topographic features are shown either symbolically or
with a single isobath along a feature's boundary.
The continental shelf of this part of Antarctica varies in width from about 110 km off the Adélie Coast
to about 320 km off the Ninnis Glacier, the average
width being about 130-150 km. Depths on the shelf
here run from 0 to at least 867 fathoms, the average
depth being 200 to 300 fathoms. The shelf lacks a
general seaward gradient, the average depth of the
continental shelf-upper continental slope break being
also 200 to 300 fathoms, with extreme values of 100
and 400 fathoms. Thus, in this part of Antarctica, the
average width of the continental shelf is about twice
the world average of 78 km (Emery, 1969), and the
average depth of the shelf/slope break is approximately three to four times the world average of 73
fathoms (Emery, 1969).
In many spots within 60 km or so of the coast the
unusually great depths can be attributed to erosion of
the bedrock during periods of greater seaward extension of present and past coastal outlet glaciers. This
hypothesis seems to be substantiated, where data exist,
by the unusually great depths known to occur seaward
of every glacial tongue along the coast of this part of
Antarctica. Furthermore, in the one coastal area studied by the author having both outlet glaciers and
more than just a few reliable soundings, the deep
areas off the glacial tongues appear to be trough-like
in shape, with their longitudinal axes coinciding with
those of the abutting outlet glaciers, and with the
deepest portion of each of these troughs being immediately seaward of each particular glacial terminus.
Since fjords are also characteristically trough-shaped
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with deep inner basins and shallower sills at their seaward ends, these features are undoubtedly submerged
glacial troughs, or "drowned fjords."
A similar phenomenon has been studied and documented off the Vanderford Glacier, some 600 km
west of the present area (Cameron, 1965).
A separate bathymetric map of the eastern part of
the Adélie Coast has been prepared by the author
(Grinnell and Conolly, in preparation).
Also of interest on the continental shelf of this part
of Antarctica are large discontinuous troughs and
basins farther from the coast than the drowned fjords.
Soviet authors (e.g., Zhivago, 1962) have claimed
the existence of a 20-km-wide, 3,200-km-long trench
running continuously from the Davis Sea to Victoria
Land. This contention is erroneous, since a reliable
number of soundings show that the mid-shelf deeps
are not continuous. However, the idea of Soviet work ers that ancient tectonism is the primary shaping
factor of both the coastline and the major submarine
deeps here may be valid for the continental shelf east
of 135°E. and within the area studied. In this sector,
where coastal outcrops often end abruptly in sheer
cliffs against the sea (e.g., Penguin Point), there is a
suggestive parallelism in the alinements of coastline,
submarine troughs, and submarine ledges. Other explanations of this parallelism are not ruled out.
Two large continental shelf depressions, the Mertz
and Porpoise Basins, judging from their locations near
glacial tongues, seem to have been formed by glacial
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erosion during one or more periods of further extension seaward of the adjacent coastal outlet glaciers.
The Blodgett and Dibble Basins may also have been
created in this way.
The continental shelf ends abruptly seaward, with
gradients on the upper continental slope being as
steep as 90 to 100 northward. Submarine canyons
(from ancient rivers?) begin in most cases at or somewhat below the shelf-slope break, continue down past
the sediment accumulations (shown by Eltanin seismic
profiles), which form the lower continental slope, and
usually end at the continental rise-abyssal plain
boundary. A few broad sea knolls rise several hundred
fathoms above the surrounding abyssal plain to the
north.
Much work has yet to be done on this part of the
antarctic continental margin before its full history and
origin will be understood.
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