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Oxygen Isotopic Composition of Snow Formed under
an Antarctic Anticyclone

Kikuo Kato* and Keijn Higuchi*

Abstract: In order to investigate the formation process of snow under an Ant-
arctic anticyclone and the transportation process of water vapor into the anti-
cyclone, the oxygen 1sotopic composition of fallen snow at Syowa Station and
drifting snow and firn in Mizuho Plateau was determined Fallen snow
at Syowa Station 1s formed by the 1sobaric cooling process from a cloud layer
under the upper inversion  Water vapor 1s transported to the Antarctic anticyclone
and subsides 1n 1it. Snow 1s formed by the 1sobaric cooling process under the sub-
stdence inversion. The surface air temperature 1s much lower than the temperature
of formation of snow. Therefore, on ice sheet, water vapor moves from fallen snow
to surface snow. The systematic decrease of oxygen isotopic composition of snow
with depth 1s formed in the snow cover with well developed depth-hoar of upward
crystal growth under the influence of an Antarctic anticyclone, whereas the system-
atic increase 1s formed in that with depth-hoar of downward crystal growth under
the influence of a circumpolar cyclone.
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DEPTH BELOW SURFACE
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Fig. 8. Vertical profiles of depth hoar development and grain size, and directions of crystal

growth of depth hoar in the cores from four stations along the traverse routes in the
periwod from 25 October to 22 November, 1974. The dwections of crystal growth

of depth hoar are shown by vertical arrows. Stratigraphic symbols are as follows,

Depth hoar level; level of thermal metamorphism of firn
0 Initial stage of transformation.
1 Intermediate level between 0 and 11.
II - Strongly metamorphosed firn.

Grain size:
Number 11 10 9 8 7 6 5 4 3 2 1
| — | | — i | i 1
Diameter (mm) 3 4 5 6 7 8 9 10 12 15 25
N o2 4 N
very fine fine medum  coarse

(The international classtfication for snow)
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