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Abstract

Snow accumulation/ablation on the ice shelf is being monitored through a network of

stakes near Dakshin Gangotri Station, since 1986. This study is aimed at finding the changes

at the surface of the shelf ice. During the 15th expedition, it was found that all the old stakes

were uprooted, possibly due to blizzards. Because of this, the continuity of the observation

was broken and it was necessary to set up a new set of stakes for monitoring of ice shelf. A 

systematic network of 25 stakes has been installed in Feb 96 and ten sets of observations

were taken by the wintering team of GSI, to study pre-winter and post-winter patterns of

deposition.

Introduction

In the 5th expedition, Kaul et al. (1986) had fixed a network of 9 stakes on
ice-shelf, about a km away from Dakshin Gangotri station. This network was
upgraded during subsequent expeditions, as and when required, and a continu-
ity of observations was maintained on the ice shelf, studying the various patterns
of accumulation and ablation. In the summer of the 15th expedition, the GSI
team found that each and every one of the old stakes was uprooted. This could
be either due to human interference, or due an extraordinarily severe blizzard.
Whatever the reason may be, it has broken the continuity of scientific observa-
tions on the shelf during the summer of 1996. During February 96, GSI team
has fixed up a new set of 25 stakes, each separated by a distance of 50 m. Thus,
a representative area of 200 m x200 m has been marked out on the shelf. The
pattern of stakes' fixation is given in Fig.1

Observations

The ten sets of observations between Feb 96 and Feb 97 are shown in
Table-1. During these months, some of the stakes were broken and rendered
useless by strong blizzards. The actual deductions of accumulation or ablation
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Fig 1: The pattern of stakes-fixation for the new set of 25 stakes. 

are displayed in Table-2. From these observations, three dimensional repre-
sentations have been drawn to find out the trends of deposition.

From Table-2, it is observed that the second set of readings within the
same months, i.e. in March, April and October 96 are very close to the first
readings for these months. Thus for the purposes of trends-deduction, these can
be equated with the first set of values for those months. Further, the observations
can be grouped into two blocks, the first containing 3 pre-winter months, ie
March, April and May 96; while the second block contains two post-winter
months, September-October 96, and one month of the next polar summer, ie
February 97. Based on these groups, three dimensional representations have
been drawn. Fig.2 shows the accumulation patterns for March-April-May 96.
Fig.3 contains similar patterns for September-October 96 and February 97. A 
comparison of the values for the entire year, Feb 96 to Feb 97, is done in Fig.4
by plotting the patterns of March 96 - September 96 - February 97.

Discussion

From Fig.2, it is seen that the month of March in 1996 showed a slight
ablation compared to the original surface of Feb 96. The overall average
ablation is -1.6 cm. The month of April 96, conforms to this trend and shows a 
further depletion of the surface. The average ablation in April depresses the
surface by -3.2 cm. By May 96, however, the deposition by blizzards has started
and the result is a net gain for the surface of the shelf. The average rise in the
surface is 6.4 cm.
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Fig. 2 : Accumulation patterns on shelf for the pre-winter months of 
March-April-May, 1996 

Fig.3 shows that the post-winter months have a significant accumulation.

The average gain in the surface for September 96 is 51.2 cm. In the month of

October 96, this trend continues and the surface has registered further gain. The

total average accumulation reaches 64.8 cm. Normally it is seen, that the values

for the month of October represent the peak deposition for any year and after

that the surface is ablated due to the onset of polar summer, till the next

winter-cycle starts. But this year, we find that the surface for February 97 has

risen higher than the surface of October 96.

Fig.4 displays the total pattern of the yearly deposition, comparing the plots

of March 96 with September 96 and February 97. The average accumulation,

as compared to the original surface of February 96, is 66.5 cm. This value is

higher than the yearly pattern of accumulation as seen in the preceding years.

It has been observed that every year the total average accumulation on the shelf

is between 50 to 55 cm of snow (Asthana et al, 1996, Beg et al, 1997); so the
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Conclusions

The net yearly accumulation in February 1997 was 66.5 cm of snow, which

was higher than the average yearly trends of 50-55 cm of deposition seen in

preceding years. This could be due to a mild polar summer in 1997. Since on

consolidation, the density of snow changes from the original 0.3 g/cc to about

0.9 g/cc; this will be compacted to a rise of about 22 cm of ice on the shelf.
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Fig. 3 : Accumulation patterns on shelf for the post-winter months of 
September-October 1996 and February 1997. 

deposition this year of 66.5 cm of snow is much higher than the yearly averages.

The reason for this could be a very mild polar summer in 1997, eliminating the

ablation part of the total cycle that occurs during the summer.
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Fig. 4 : A comparison of the accumulation patterns for the entire year, 
displaying surfaces for March '96, September '96 and February '97. 

Again, since the nine-tenth of the shelf is submerged in ocean to maintain the
equilibrium of the floating shelf, the final net gain on the surface, due to the
deposition this year, will be about 2.2 cm.
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