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Abstract

　　Air bubbles were observed in an ice core from AsμΓdfonna,Spitsbergen.These were classifiedinto four

types by their shape and distribution pattern (uniform distribution type，bubble layer type，cylindrical type

and cobwebbed type).Also parts which contained few air bubbles (clear type)were observed in the ice core.

0n the basis of this classification，distribution of each pattern of air bubbles was investigated through the

entire ice core (85.5m).lnhomogeneous distribution of each pattern with depth was observed， and was

probably a result of differences of formation process or of stress condition in the ice body. From the

observation of air bubbles and grains，it was found that clear parts which contain few air bubbles are

composed of grains 2 to 4 times larger than those of the neighboring parts，and that "cobwebbed air bubble

type" was observed only at grain boundaries. lf this type of air bubbles was affected by solar radiation

during the formation process，they probably reflect that a bare ice field existed at that time.

1.1ntroduction

　　　lcecore drming and iM 一jls core analyses were

carried out in the northeastern part of Spitsbergen by

Japanese　Arctic　Glaciological　Expedition，1987

(JAGE'87)with cooperative work by the Norwegian

Polar Research lnstitute. The overall objective of

JAGE，which is planned to continue unti1 1992，is to

study the climatic and environmental changes of the

last few hundreds years around the Arctic region

(Watanabe and Fujii，1988)，and the primary objective

of JAGE'87 was to clarify these changes in the Atlan-

tic section of the Arctic cryosphere. From this point of

view，field　research　was　planned　at the top　of

Hφghetta ice dome on AsμΓdfonna，Spitsbergen(79°

16'N，16°52'E;1200m a.s.1.;Fig.1)from May to June，

1987｡

　　　The firnlayer was only 0.5 m thick at the drming

site and the rest was composed of glacier ice to the

bedrock，with a depth of 85.5m.Temperature at 0.5m

from the surface(top level of the glacier ice)was－10.3

°C(May 31，1987; lzumi， personal communication)，
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minimum temperature was － 13.3°Cat a depth of 4.3m

(June 4，1987)，and 10 m ice temperature was －11.(rC

(June 4,1987).This glader ice was most likely made by

refreezing of melt water on the co】dicebody，whichis

known as superimposed ice. Meteorologicalobserva-

tions of this sitein the period from May 26 to June 13，

1987，was already reported by lzumi d �.(1988).

　　　various air bubbles were observed in glacier ice.

These air bubbles have several specific shapes ；round，

cylindrical and cobwebbed (being connected with each

other).lf these different shapes are caused by different

conditions，召･g. freezing rate of melt water， water

content in snow， layered structure and texture of

snow,and stress in ice body, the distribution of shapes

of air bubbles in an ice core could reveal such informa-

tion.Consequently it is important to investigate the

shapes of air bubbles, and its relation to the formation

conditions.

　　　Gow and Langston(1977)indicated a relation

between shapes of air bubbles and weather conditions

for lake ice. However air bubbles of glacier ice have

not been investigated in detail from the view point of
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Fig.2.Shapes of air bubbles in the ice core.

　　　A ”uniform distribution type” at 6.9 m depth.

　　　B ”bubble layer type” at 39.9 m depth.

　　　C ’ICylindriCal air bUbble type” at 22.3 m depth.

　　　D ”cobwebbed air bubble type” at 5.3 m depth.
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