
from the same culture used in this study had an aver-
age chlorophyll content of 460 g per g fresh weight,
whereas samples collected in the field and assayed in
Antarctica averaged 888 g per g fresh weight (un-
published data). Nevertheless, this moss can be con-
sidered a high compensation species, even though the
CO2 compensation points might be reduced by as
much as 50 percent to 16, 25, and 42 ppm (which
seems unlikely) in tissue samples having higher chlo-
rophyll concentrations.

High CO2 compensation points are caused by pho-
tdrespiration. Photorespiration, as defined by Jackson
and Volk (1970), involves all respiratory processes in
light that release CO2 and consume 02. Recent re-
search indicates that illumination inhibits dark respir-
ation (mitochondrial respiration). At the same time,
at least in high CO2 compensation plant species, illu-
mination induces a light-dependent CO 2 releasing
process (peroxisomal respiration), much of which in-
volves glycolate metabolism (Jackson and Volk,
1970). Whether or not this pathway accounts for the
CO2 released in light of the mosses B. argenteum and
D. uncinatus is unknown. However, mosses may be
similar to leaves of vascular plants with respect to gly-
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Our program (Fairhall et al., 1970) of water sam-
pling for natural and bomb-produced radiocarbon in
the southern oceans continues. Approximately 200
60-liter water samples have been collected and proc-
essed aboard USNS Eltanin for their dissolved carbon
dioxide (total inorganic carbon). The samples are re-
turned to the laboratory for carbon-14 counting. Ali-
quots of water are collected for total CO 2 analysis by
the gas chromatographic technique.

Figures 1 and 2 summarize the C 14 data obtained
so far. The C' 4 specific activity, corrected for isotope
fractionation, is plotted as a function of depth at a
number of locations. Earlier data of Bien et al.
(1965) and Rafter (1968) are shown for comparison.
In fig. 1, the Antarctic Circumpolar Water is charac-
terzed by C" levels of around - 150 % more or
less independent of geographic location. Note the sig-
nificantly lower levels of C 14 that Rafter observed in
the water column in the region of the Ross Sea. Evi-
dently, exchange of Ross Sea water with Antarctic Cir-
cumpolar Water is very sluggish. The ice cover during
most of the year and the low salinity layer in the sum-
mer inhibit air-sea exchange of CO 2 over the Ross
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colate metabolism. In the bryophyte Marchantia, the
enzyme for oxidizing glycolate to glyoxylate is glyco-
late oxidase (Nelson and Tolbert, 1970). Glycolate
oxidase is considered to be a peroxisomal enzyme.
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Sea so that very low levels of C 14 are found even in
the surface layer.

In contrast with the Ross Sea, the vigorous air-sea
exchange of CO 2 at mid-latitudes, where winds are
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Figure 1. Vertical C 14 profiles at high southern latitudes (open
symbols). Earlier data of Rafter (R in legend) in the Ross Sea and
Bien, Rakestraw, and Suess (BRS) are shown for comparison.
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strong, is evidenced by the significant enrichment by
bomb C14 in the upper layers, —50 % 0 being a rea-
sonable upper limit for natural C14 levels of the sur-
face 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 mix-
ing 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 C14 in the water
column is on the order of 1014 C14 atoms per sq in
sea surface. The deepest water again shows C 14 levels
characteristic of Antarctic Circumpolar Water pre-
sumably advected from the south. The absolute C14
concentration is unchanged, so the time for this advec-
tion must be short.

This work was supported in part by the Atomic En-
ergy 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.
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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 Col-
lection 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 var-
ies 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 approxi-
mately 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 exten-
sion 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 stud-
ied 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 imme-
diately seaward of each particular glacial terminus.
Since fjords are also characteristically trough-shaped
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