
Curve produced by the photometric
centrifuge representing the size distri-
bution of sediment from 44 to 4 microns.
Centrifuging time is 4.7 minutes. Plot
can be converted to sediment weight
percentages in about 5 minutes using a
calculator. This is the only method that
produces a continuous curve of size
distribution, showing detail that is lost
in existing techniques of discontinuous
measurements. Different light intensities
are used for parts A and B of the

curve to yield greater detail.

work is the presence of standing Rossby waves to the
east of the Campbell Plateau and midocean ridge in
the Pacific sector. Variability, perhaps with a sig-
nificant seasonal component, of the Antarctic Cir-
cumpolar Current would cause variations in the
form of the Rossby waves.

The structure of the antarctic polar front zone and
circumpolar current and the variability of the upper
kilometer of the antarctic water column have re-
ceived little attention in recent years. In the coming
year we shall direct more study to these interesting
but complicated topics. Understanding can only
come from study of the great volume of antarctic
hydrographic station and bathythermograph data
and can be accomplished only by a well organized,
computer-oriented project.

This work was supported by National Science
Foundation grant GV-26230.
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Size analysis of Eltanin cores
by use of a photometric centrifuge

JAMES L. WOODRUFF
Hawaii Institute of Geophysics

University of Hawaii

STANLEY V. MARGOLIS
Department of Oceanography

University of Hawaii

The grain-size distribution of the fine fraction (less
than 44 microns) from Eltanin cores collected from

the southern ocean between New Zealand and Ant-
arctica is being studied at the Hawaii Institute of
Geophysics by means of a photometric centrifuge.
This device, recently developed by Woodruff, pro-
duces a continuous plot (fig.) representing grain
size from 44 to 4 microns in less than 5 minutes.
Photometric principles have been shown previously
by Simmons (1959), McKenzie (1963), and Jordan
et al. (1971) to yield faster and more precise data
than the widely used pipette or hydrometer methods.

We have been using this method along with scan-
ning electron microscopy to determine the size dis-

September-October 1972	 207



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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