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Topographic Features around Syowa Station
as Viewed from the Gravity Measurements
—Some Implications on the Bedrock Topography under the Ice Sheet—

Toshiyasu Nacao*

Abstract: The coefficients of the correlation between the reduced gravity
anomaly and the bedrock height were calculated using gravity data in the Liitzow-
Holm Bay region and the Mizuho Plateau, East Antarctica. A good positive
relationship between the bedrock height and the reduced gravity anomaly was
found on the sea ice and in the ice-free area of Liitzow-Holm Bay and in the ice-
free area of the Yamato Mountains. On the contrary, the correlation between
the reduced gravity anomaly and the bedrock height at gravity stations on the ice
sheet whose ice thickness was measured by an ice radar survey showed a weak
negative relationship. This fact may suggest that the determination of ice thickness
by an ice radar on the ice sheet was inaccurate. The negative relationship between
the reduced gravity anomaly and the bedrock height in the Mizuho Plateau means
that the isostasy of this area is incomplete.
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Fig. 1. The area of the gravity measurements. Station locations in the Liitzow-
Holm Bay and Yamato Mountains regions are given in Figs. 2 and 3.
Solid circles on the route are the gravity measurements points by
KamMiNUMA and NaG4o (1984). Large solid circles are the stations
where the ice thickness is known.
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Fig. 2. Gravity measurement points on the sea ice and in the ice-free area of the
Liitzow-Holm Bay region. Ice-free areas at the edge of the continent are
shown as enclosed with dotted line. The dotted line with two arrows on
the sea ice is the boundary of the analysis of the sea ice measurements.
The name of gravity station is referred to KAMiINUMA4 and N.4G40 ([984).
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Fig. 4. The correlation between the reduced gravity anomaly (reduced height=
4000 m) and the altitude in the ice-free areas of Liitzow-Holm Bay.
GAMMA is a coefficient of correlation. Solid line is calculated by the
method of least squares.
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Fig. 5. The correlation between the reduced gravity anomaly and the ice-free area
of which altitude is over 50 m.
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Fig. 6. The correlation between the free air anomaly and the water depth of sea
ice measurements in Liitzow-Holm Bay.
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Fig. 7. The correlation between the free air anomaly and the water depth of sea
ice measurements in the eastern and western parts of Liitzow-Holm Bay.
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Fig. 8. The correlation between the reduced gravity anomaly and the altitude in
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Fig. 9. The correlation between the reduced gravity anomaly and the altitude in
the ice-free area of the Yamato Mountains except the Minami Yamato
Nunataks and the Kabuto Nunatak.
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Fig. 10. The correlation between the reduced gravity anomaly and the bedrock
height calculated from the result of the ice radar observation along the
Syowa Station-Mizuho Station oversnow traverse route.
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Fig. 11. The correlation between the reduced gravity anomaly and the bedrock
height of seven gravity stations near Syowa Station. These stations
are shown in Fig. 1 with large solid circles.
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