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VARIATIONS OF OXYGEN ISOTOPIC COMPOSITION
AND DISTRIBUTION OF CONTINENTAL ICE
IN THE LAST ICE AGE (I) (ABSTRACT)
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Oxygen isotopic composition (6 0) of fossil foraminifera from deep-sea sediments has
been used as indicators of past climate for more than thirty years since their first determina-
tions. The foraminiferal 6 130 varies with the 5 1*0O of sea water as well as the temperature of
ambient water. Therefore, for the past decade, the fossil foraminiferal ¢ %0 records have
been derived from the benthic foraminifera living in the constant temperature abyssal ocean
and have been considered to give the ¢ 130 record of sea water. However, there has been a
discrepancy between the continental ice-volume records derived from sea level change and
from the ¢ %0 change of sea water, which is based on the assumption that the ¢ 130 of the con-
tinental ice has been constant in the last ice age. Recent studies show that about one-third of
the observed 6 *O variations can be due to the deep-sea water of about 1.5°C cooler than the
present temperature throughout the glacial period.

I have studied the foraminiferal 6 O and sea-level relation, assuming the followings: 1) The
6 %0 of the continental ice should not have been constant throughout the last ice age and may
have changed according to changed distributions of both the continental ice sheets and sea ice.
2) The 6 *0O must have changed even in the continental ice of unchanged ice-volume. And
1 showed that the foraminiferal 6 30 record may not give the temperature record of the deep-
sea but may give the records of ¢ *0 and distribution of the continental ice.
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It is estimated that the 700-m long core corresponds with the time period of the past 9400
years. Isotopic composition profile of the core, hence, would represent the temperature varia-
tion during the Holocence. Since Mizuho Station is located on a flowing ice sheet, however,
ice at deep depths formed at rather higher elevations. In addition, total gas content mea-
surements revealed that the ice sheet has started thinning at around 1000 years B.P. For con-
structing the past temperature variation from the core data, therefore, these two effects of down-
slope movement and ice sheet thinning have to be taken into account.
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