
The strong directional constancy in the wind is understand -
able for the whole winter and the summer nights, because at
that time the surface energy budget is negative (Wendler, Ish-
ikawa, and Kodama 1988). During daytime in midsummer,
however, the radiation budget becomes positive despite the
high surface reflectivity, destroying or at least severely weak-
ening the inversion (Kodama, Wendler, and Ishikawa 1989.
How can we explain the constancy in wind direction during
these times? Measurements through the boundary layer, car-
ried out at several places along the slope, reveal that while it
is relatively warm over the coastal areas, it is cold over the
antarctic continent itself. A temperature gradient of 2.5°C per
100 kilometers was found, which generates a geostrophic wind.
This wind, which flows in the same direction as the katabatic
wind, can explain the midsummer constancy in wind direction.
Other studies carried out recently concerned themselves with
the atmospheric turbidity, which appeared low and un-
changed over the last 30 years (Wendler and Ishikawa 1988)
and with blowing snow (Wendler 1988, 1989), a very wide-
spread and common occurrence in the coastal areas of Adélie
Land, a manifestation of which are the large sastrugi fields.
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It is generally assumed that for several thousand years prior
to 1950 an approximate equilibrium existed between the pro-
duction of carbon-14 (' 4C) by cosmic rays in the atmosphere
and the natural decay associated with the ' 4C half-life of 5,730
years. Another recent source of production is from fusion bomb
tests in the atmosphere, especially those conducted during the
1950s and the more massive 1961-1962 tests which perturbed
the natural equilibrium. Most of the atmospheric 14C exists

mainly as 14CO2 (Eisenbud 1987). In addition, nuclear reactors
release some 14C.

In collaboration with the National Science Foundation, Di-
vision of Polar Programs, the National Oceanic and Atmos-
pheric Administration Air Resources Laboratory (Geophysical
Monitoring for Climatic Change) collected whole-air samples
at the Amundsen-Scott South Pole Station since 1964 for the
purpose of measuring atmospheric 14C in carbon dioxide. The
samples taken between 1964 and 1968 were collected in co-
operation with the National Weather Service, analyzed by the
Argonne National Laboratory, and reported in the Department
of Energy, Health and Safety Laboratory report, HASL-243
(Telegadas 1971). Subsequent 14C measurements for 1972 through
1987 analyzed in Miami are reported here.

From 1972 to 1987, 6-day whole-air samples were collected
in stainless steel, 900-cubic-inch spheres pressurized to 3,000
pounds per square inch to obtain carbon dioxide aliquots. Ex-
traction of the carbon dioxide was made prior to the shipment
to Miami. Nine liter-atmospheres of carbon dioxide gas are
required to fill the carbon-14 counting tubes for precision 14C
counting. Since most aliquots contained only about 1 liter of
carbon dioxide, it was necessary to combine the discrete sam-
ples provided. Corrections for the measured 13C isotopic com-
position of the sample were made and the units of the reported
values are the per mu (A 14C) deviation from the National Bu-
reau of Standards standard, which was age corrected to the
year 1950. (Earlier South Pole Station data, 1964-1968, were
corrected in the same fashion.) Further details of the laboratory
analyses are not within the scope of this report but can be
obtained by writing to Cöte Ostlund.

The South Pole Station 14C measurements in per mil appear
in the figure along with measurements for the period 1963-
1980 from northern Norway (Nydal and LOvseth 1983); all val-
ues are on the scale ( 14C), also see Levin et al. 1985. A few
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14C concentrations at Nordkapp, Norway (71°N 24 0E), solid line from Nydal and Lösveth (1983) and circles at the South Pole. The circles

after 1972 are the newly presented values in this paper; those before 1968 were published previously.

of the new South Pole Station values, which are obviously
erroneous, have been omitted. The remaining 1972-1987 val-
ues depict a smooth decreasing trend despite the 2 1/2 year
break. Norway values are higher than those at South Pole
Station. One must note that the Soviet high-yield nuclear tests
at Novaya Zemlya were a major source of 14C. It is likely,
however, that most of the bomb test 14C in both high northern
and equatorial latitudes as well as the cosmogenic 14C was
initially injected into the stratosphere. Hence the small differ-
ence between the north polar and south polar ground-level
concentrations might be expected at steady state.

The main sink for carbon dioxide is the oceans, although
some of it later returns to the air. If in the future anthropogenic
sources of 14C remain small, it is expected that over the cen-
turies, South Pole Station 14C readings will decrease toward

the assumed pre-nuclear bomb era value of 0 per mil, yet
remain somewhat higher.
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