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Oxygen Isotope Profiles of Deposited Snow
in Different Depositional Environments of the Antarctic Ice Sheet

Yutaka AGEeral, Kokichi KamivamMa2, Hideki NAriTA3 and Kazuhide SaTow*

Abstract: Vertical profiles of oxygen isotopic contents in deposited snow were
obtained in the region where katabatic winds prevail (Mizuho Station: 70.7°S,
44.3°E, 2230 m), the inland dome-like plateau (Dome Camp: 77.0°S, 35.0°E,
3761 m) and the transitional zone between them (Advance Camp: 74.2°S, 35.0°E,
3198 m). At Mizuho Station, the 380 contents have high values around the hiatus
layers. However, synchronous relations cannot be found between the neighboring
profiles, since snow was exchanged due to deposition and erosion by strong winds.
Inter-annual variations of oxygen isotopic contents in snow have been preserved
better in the inner parts of the ice sheet between the three zones observed in this
study. The profile at Dome Camp has good correlation with the inter-annual
variation of summer temperature at 5000 gpm above the South Pole. This result
suggests that the temperature at this level above the South Pole is representable
for air temperature condition over the inland ice sheet, and the meteorological
conditions in summer have a strong effect on the transition of the oxygen isotopic
content of snow after deposition due to evaporation-sublimation.
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Fig. 1. Studied area and sampling stations (MS: Mizuho Station, AC:
Advance Camp, DC: Dome Camp).
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Table 1. Data at sampling stations.

Mean thickness of Interval of sampling Mean annual sample

Station annual layer (cm) (cm) number
Mizuho Station 1973-85: 6.3 (2.7) 3.0 2.1
Advance Camp 1966-85: 11.8 (5.0) 3.5 3.4
Dome Camp 1966-85: 9.2 (3.2) 3.5 2.6

( ): water equivalent.
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Fig. 3. Oxygen isotopic contents of deposited
snow at Advance Camp (AC) and }

Dome Camp (DC).
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Fig. 4a. Inter-annual variations of oxygen isotopic contents of deposited snow at Ad-
vance Camp (AC) and Dome Camp (DC). (running mean of 3 samples.) Time
scales of snow layers were decided from the mean annual balance obiained from
a peak of Tritium content (in 1966) at AC, and peaks of that and gross B ac-
tivities (in 1965, 1955) at DC.

b. Inter-annual variations of mean air temperature in summmer (December—-February)
and winter (June-August) at 5000 gpm above the South Pole. Averages of both
seasons (December—February and June-August) are shown with thick lines.
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