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One of the problems in reconstructing late Quaternary pal-
eoenvironments south of the Polar Front is that this region has
no unique stratigraphic record that is tied to the globally syn-
chronous oxygen isotope record. Because of this, our chro-
nostratigraphy must be based upon second-order correlations
with sites from north of the Polar Front, where the oxygen
isotope record and such measures as changes in abundance of
the radiolaria Cycladophora davisiana, can be determined in the
same core. To resolve some of the outstanding ambiguities
surrounding the late Quaternary paleoceanographic record
south of the Polar Front, we studied diatoms in nine late Quater-
nary piston cores from the Atlantic sector of the southern
oceans. Our chronology was based upon changes in abundance
of resting cells of Eucampia antarctica, which is directly tied to the
C. davisiana stratigraphy, but we also had an isotopic oxygen-18
record on one of the cores. These data permit us to propose a

different interpretation for the E. antarctica chronology and to
establish new criteria for identifying the level of the last glacial
maximum (18,000 years ago) in Atlantic sector cores.

The last glacial maximum was characterized by increased
abundances of near-ice forms such as Nitzschia curta which
proliferates in low-density lenses from sea-ice meltback. By
studying a larger network of cores from this region, we should
eventually be able to identify maximum (winter) sea-ice limits
for the last glacial maximum. From our present data, we esti-
mate that last glacial maximum winter sea-ice limits were sever-
al degrees of latitude north of the present. However, we note a
large difference between present-day and last-glacial-maximum
spring sea-ice limits. Although we still do not know summer
sea-ice limits during the last glacial maximum, our data suggest
a shortened summer (open-water) season during this time and,
further, that sea-ice did not melt all the way back to the coast.
The last glacial maximum level, which in previous interpreta-
tions was marked by an abundance peak of E. antarctica, is
marked by values intermediate between minimum (usually less
than 5 percent) and maximum (as high as 70 percent).

We interpret the youngest abundance peak of E. antarctica to
occur during deglaciation. This interval was marked by rapid
erosion around the antarctic continent and extensive iceberg
production and melt in the southern oceans. Resting cells of E.
antarctica proliferated in the resulting meltwater cap. It is only
after ice-cap equilibration and the end of extensive iceberg calv-
ing that E. antarctica abundances in sediments dropped to low
interglacial values. Because of the gyral circulation in the Wed-
dell Sea, the E. antactica abundances should be most pro-
nounced in the southwest Atlantic and trail off toward the
southwest Indian sector. In many respects this scenario (onset
of deglaciation resulting in iceberg calving, temporary refrigera-
tion of southern-ocean waters followed by a resumption of
deglaciation) is very similar to the chronology for the Younger
Dryas in the North Atlantic and northern Europe. However,
because of the nature of high southern-latitude circulation, we
should expect to see differing patterns in the intensity of de-
glacial cooling around the southern oceans.
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