
tribution, composition, and origin of fine-grained
deep-sea sediments. This information is being used
to relate variation in these parameters to paleo-
oceanographic and paleoglacial history of the Ant-
arctic. Microscopic examination of the fine fractions
revealed that they consisted of varying percentages
of siliceous and calcareous microfossils, volcanic ash,
ice-rafted detritus, and eolian silt.

In Eltanin core 27-4, already studied by Watkins
and Kennett (1970), the mean grain size of the fine
fraction varies only slightly. The coarsest mean grain
size occurs in the surface sediments (6.30) com-
pared with an average of 6.500 for 20 other samples
taken at depth in the core.

The mean grain size of the fine fraction of sur-
face samples from Eltanin cores 32-2, 32-8, 32-19,
33-15 3 33-18, 42-3, 42-4, and 43-3 from the sector
of approximately 170°E. to 120°W. within latitudes
of 740 to 57°S. show a rather wide variation from
5.68 to 6.420. The coarsest means of the fine frac-
tion occur closest to Antarctica and farthest from
the continent, between the Antarctic Convergence
and the iceberg limit, while the finest value was
found at an intermediate distance at about 65°S.
Future work on additional samples may establish the
significance of these trends. Size analysis of the fine
fraction of pre-Quaternary Eltanin cores from this
region is in progress to determine the long-term vari-
ations of sediment regimes.

This work was supported by National Science
Foundation grant GA-17084.
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Carbon-14 concentrations
in the southern oceans

A. W. FAIRHALL, P. BRADFORD and A. W. YOUNG
Department of Chemistry

University of Washington, Seattle

Radiocarbon concentrations in sea water, either
natural (i.e., cosmic ray produced) or manmade

(primarily from the 1961-1962 nuclear tests) are
measured by counting the carbon-14 radioactivity in
the inorganic carbon extracted from 50-liter samples
of sea water (Fairhall et al., 1970). Aliquots of sea
water are analyzed by gas chromatography for total
carbon dioxide. The combination of the two mea-
surements allows the absolute number of carbon-14
atoms per liter to be determined.

The data for a number of stations on USNS
Eltanin Cruises 38, 39, and 43 are shown in figs. 1
and 2, where the absolute carbon-14 concentrations
are plotted as a nonlinear function of depth. An
educated guess for the specific radioactivity of the
surface ocean prior to nuclear testing gives an esti-
mate for the pre-1950 (natural) carbon-14 concen-
tration of surface waters. Below 2,000 meters it is
assumed that there is yet no perturbation by bomb
carbon-14. These assumptions lead to the conclusion
that the natural carbon-14 concentration in the
southern oceans was 1.42 ± 0.02 X 10 carbon-14
atoms per liter independent of depth. Radioactive
decay was presumably balanced by a rain of organic
matter, and carbonate tests, from the surface with
dissolution at depth.

The influence of bomb carbon-14 to depths of
1,000 meters is apparent. Near 60°S., where up-
welling is strong, the penetration of bomb carbon-14
is shallower. At windy midlatitudes, conditions con-
ducive to air-sea exchange of carbon dioxide and
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Figure 1. 14 C concentrations in the ocean south of Australia in
mid-1969. The dashed line is the estimated natural 14 C level.
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Figure 2. 14C concentrations in the southeastern Pacific Ocean in
May 1970.  The washed line is the estimated natural 14 C level.

turbulent diffusion to depth, the transfer of bomb
carbon-14 amounts to about 1014 carbon-14 atoms
per square meter of sea surface. The corresponding
amount of exchange of carbon dioxide is about 30
moles per square meter per year.

This work was supported in part by the Atomic
Energy Commission under contract AT (45-1) -2225,
TA-20, and under National Science Foundation grant
GA-3921.
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Recent activities of the
Committee on Polar Research

Louis DEGOES

Committee on Polar Research
National Academy of Sciences

The Committee on Polar Research, established in
January 1958, advises on U.S. research programs in
polar regions and represents the Academy in the
Scientific Committee on Antarctic Research (SCAR)

of the International Council of Scientific Unions.
The Committee, which is supported by a grant from
the National Science Foundation's Office of Polar
Programs, held its 29th, 30th, and 31st meetings at
the Academy on October 15, 1971, January 7-8,
1972, and May 5-6, 1972. Five panels and three
ad hoc groups met during fiscal 1972, the period
covered by this report.

International activities. Dr. Donald Siniff repre-
sented the United States at the Convention for the
Conservation of Antarctic Seals held in London,
February 1972. The Committee, in collaboration
with the Academy's Building Research Advisory
Board, is participating in planning for the Second
International Permafrost Conference to be held in
Yakutsk, USSR, in 1973. Mr. Richard Kirby con-
vened the SCAR symposium on antarctic telecom-
munications held in Sandefjord, Norway, May 10-
16, 1972. The Committee, in cooperation with the
Academy's Office of the Foreign Secretary, arranged
for foreign scientists to participate in the first inter-
national reindeer/caribou symposium at the Univer-
sity of Alaska, Fairbanks, Alaska, August 9-11, 1972.
Mr. Dale Vance travelled to Russia, Finland, and
Denmark for the purpose of promoting international
cooperation and collaboration in antarctic upper
atmosphere research projects. The U.S. delegation
to the 12th SCAR meetings, held in Canberra,
Australia, August 7-19, 1972, was provided with
agendas and background materials for the meetings.
Invitations have been extended to SCAR to hold
its thirteenth meeting and the third SCAR sym-
posium on antarctic biology in Washington, D. C.,
in 1974 and to hold the third SCAR symposium on
antarctic geology and solid earth geophysics at the
University of Wisconsin in 1976.

Domestic activities. At its October 15th meeting
the Committee discussed the trans-Alaska pipeline
system and passed a resolution proposing that an
integrated scientific research program be carried out
along the transect. The Committee was asked by the
National Science Foundation's Office of Polar Pro-
grams to help formulate research priorities for Ant-
arctica over the next 10 to 12 years.

At the request of the commanding officer of the
U.S. Army Cold Regions Research and Engineering
Laboratory, an ad hoc advisory group met at Han-
over, New Hampshire, to review the research pro-
gram and to advise on how it might be strengthened
in the national interest. The report was approved
by the Committee and forwarded to the laboratory.

The panel on upper atmosphere physics met in
San Francisco, California, December 7-8, 1971. A
Summary of Antarctic Upper Atmosphere Physics
Projects was presented and used as the basis for de-
veloping priorities for antarctic research. The panel
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