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Global Ice Volume during the Last Glacial and Human Migrations
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Abstract

O Global ice volume during the last glacial stage was obtained using geological observations
from the sites located away from the former glaciated regions. The advantage using such
records is that the area has been less influenced from the readjustments of the crust due to
glacial isostasy. However the effect is still not negligible in those areas and hence it is
required to correct sea-level records for both glacio- and hydro-isostatic effect to extract past
global ice volume information. The record shows progressive growth of global ice volume since
the end of the Last Interglacial. Rapid fluctuations of the volume were also observed during
the last ice age corresponding to the Heinrich events observed in the North Atlantic ocean as
well as Dansgaard-Oschgar events seen in the Greenland Ice cores. The Last Glacial
Maximum was ranged between 30,000 years ago to 19,000 years ago and ended by the rapid
disintegration of the ice volume that corresponding to decrease of the ca. 10 of ice-volume
equivalent sea-level. Gradual sea-level rise was seen during the late glacial stage, except the
time known as melt-water pulse la in the Barbados coral, but other catastrophic rises were
not found in the records. Main phase of deglaciation was ended until ca. 7000 years ago, yet
slight decrease in ice volume equivalent to the 3ih global sea-level has been occurred since
then. Sea-level change namely global ice volume fluctuations had been played as major role
for human migration from Africa to the other parts of the world during the last ice age.
Therefore studies on coastline changes will provide an useful information for the research on

spatial and temporal histories of past human life styles.
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Fig.010 Schematic diagram of relative sea-level for different parts of the world. Shapes of curves are
different depending on the glacio-hydro-isostatic effect.
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Fig.030 Predicted spatial variability of sea-level
across the Sunda Shelf at the LGM
0J 20,000 cal yr BP[L
The solid circles indicate the core sites
from Hunebuth et al.00 20001 A, B and C
are corresponding the sites 18265, Na-
tuna Besar and 18276, respectively. See
the text in detail. Contour intervals are
at 20m.
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Fig.040 Predicted relative sea-level for three regions.
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Figures are presenting the spatial variability
within each region resulting from the Glacio-
hydro-isostatic adjustments of the crust. The
top panel is showing the predictions for the
Bonaparte Gulf correspond to three cores
0 GC9, GC5, V2290 at increasing distance
from the present coast line. The curve
labeled as esl corresponds to the ice-volume
equivalent sea-level function used for each
prediction. The second panel shows the
results for the Sunda shelf and which
correspond to offshore VietnamO core 18265(]
a site well east of Natuna Besar[ core 182760
and to the main group of cores( core 183081
Within this latter group significant variation
in the isostatic effect still occurs because the
coastline geometry here results in step
spatial gradients of hydro-isostatic contribu-
tion. The third panel shows the Caribbean
results and the figure illustrates the strong
gradients in the isostatic effect across the
region due primarily to the glacio-isostatic
contribution from the Laurentide ice sheet.
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Fig.050 Ice-volume equivalent sea-level for the last 60,000 years.
The shaded curves are the range of the ice-volume equivalent
sea-level for corresponding times.
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The gigantic lake was existed during the
LGM due to low sea-level during the LGM.
Australian continent was connected with
Papua New Guinea and the land bridges
perhaps made easier to migrate people
from PNG to Australia.
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