
ing stress. Crustal components certainly appear to be
present in the antarctic precipitation chemistry. The MnJ
Fe ratio in snow and firn on the Ross Ice Shelf is close
to the crustal value. (The silver data is not so readily
explained. Boutron and Lorius [1979] also have found
their silver data somewhat anomalous and have sug-
gested a different origin.)

We conclude that the increase in heavy metal enrich-
ment with distance from the ocean on the Ross Ice Shelf
and at Byrd Station and South Pole Station can be ac-
counted for by overall meteorological conditions in the
near-surface boundary layer, particularly near sea level.

This work has been supported by the Division of Polar

Programs of the National Science Foundation under
grant DPP 77-22817.
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Climatic changes during the Late Pleistocene caused
the transfer of large amounts of carbon among changing
vegetation belts on land and between land and the sea.
These transfers occurred via the atmosphere in the form
of carbon dioxide and therefore may have caused fluc-
tuations in the carbon dioxide level of that intermediate
carbon reservoir. Furthermore, since there are large dif-
ferences between the carbon isotope ratios of the bios-
phere, the atmosphere, and the ocean, the transfer of
carbon among these reservoirs must have affected the
carbon isotope ratio of the atmosphere, which is the
smallest of the three reservoirs. A land-to-sea transfer
would have the opposite effect on the atmosphere as a
sea-to-land transfer. The extent of natural changes in
the past may have rivaled the present-day changes in
atmospheric CO2 induced by man. Therefore, the study
of past changes in atmospheric CO 2 and associated ef-
fects should aid in anticipating the effects of the present
CO2 increase.

We are presently making a pilot study aimed at de-
termining variations in the concentration and isotopic
composition of CO2 in air occluded in polar ice. The
assumption is that the occluded air can still be related
to the composition of the atmosphere at the time of oc-
clusion. In the case of CO2 the relationship is not a sim-
ple one and requires careful study. Since polar ice can
provide a continuous record as far back as 105 years
(Dansgaard et al., 1969; Epstein et al., 1970) and large
climatic variations took place during that time, signifi-
cant variations in the level and isotopic composition of
ancient atmospheric carbon might be found.

Thus far we have been concerned with developing
precise procedures for extracting the minute amounts
Of CO2 from ice samples and with minimizing our sam-
ple needs so as to obtain the greatest possible time res-
olution in sampling ice cores. This becomes especially
important with older ice samples because of the increas-
ing thinning of annual layers. Our minimum sample
need for isotopic analysis is now 0.2 micromole of CO2.
We are making preliminary analyses on test samples
from a 1971 thermally drilled core from Byrd Station,
Antarctica.

This work is supported by National Science Founda-
tion grant DPP 78-09014.
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