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ABSTRACT

During the 2nd Indian Antarctic Expedition, Dakshin Gangotri glacier snout was
identified in the Schirmacher Oasis, East Antarctica. Since then, the monitoring of the
snout is a regular annual observation. Analysis of the recorded data shows that from 1996
onwards there is a recession of 65 to 70 cm per annum. During 2007 and 2008, there is a
yearly average recession of 110 cm. Detailed analysis shows that there is variable amount
of recession at different parts of the snout. In the year 2001, additional measurement points
were set up along the Western Wall of the glacier. In 2008, accumulation/ ablation studies
in India Bay region show an average accumulation of 5.9 cm on the Ice Shelf, but ablation
is recorded at few stakes.
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1.0 INTRODUCTION

In 1983, as a part of the programme on monitoring fluctuations in
continental ice sheet margin in central Dronning Maud Land (cDML), East
Antarctica, a prominent glacial tongue was identified in western
Schirmacher Oasis (Fig. 1) and it was named Dakshin Gangotri (DG)
Glacier snout (Fig. 2). This snout was monitored annually from fixed survey
points, which showed a consistent recession, but with fluctuations in the
rate (Asthana et al., 1996; Chaturvedi et al., 19993, b & c, Chaturvedi et
al., 2003, 2005, 2008; Singh and Jayaram, 1989). The annual recession
rates were averaging 0.57 m during 1983 to 1995. In 1996, nineteen points
were fixed along this snout periphery (Fig. 3) to enhance observation details.
Also, the advancing patterns along the periphery of the glacier were recorded
every month, during the austral winter of 1996-98. Again, during the winter
months of 1999-2000, advancement of the glacier was recorded. This
established the overall yearly model of advance and retreat of the glacier.
In 2001, the area of observation was increased by many km to cover the
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entire western wall of polar continental ice margin in Schirmacher Oasis;
this wall also shows annual recessions, but with fluctuations in yearly
magnitude.
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Fig. 1: Location map of Scirmacher Oasis, East Antarctica (Inset: Map of Antarctica showing
the location of this oasis.)

Fig. 2: View of DG Glacier Snout, Scirmacher Oasis, East Antarctica

Another long term project initiated in the second Indian Antarctic
Expedition was to record the accumulation and ablation patterns on the ice
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[Fukshin CGangotri Glacier snout

Fig. 3: Sketch of DG glacier Snout periphery with Observation Points

shelf near erstwhile Dakshin Gangotri Station, cDML, East Antarctica (Kaul
et al., 1985); this was done using fixed network of stakes. Depending on
the availability of logistics, network farms containing 8, 16 and 20 stakes
were fixed in a square grid fashion and have been monitored over a period
of last 22 years (Chaturvedi et al., 2008, Ravindra et al., 1992, Singh et al.,
1988). These observations have continued on yearly basis and sometimes

details of monthly patterns are also available from wintering teams.

Monitoring of icebergs in Antarctica as per the guidelines of the
Norwegian Polar Research Institute for keeping a world-wide watch on
icebergs had been a part of glaciological programme of the GSI since the
beginning of Indian Antarctic Expeditions in the year 1981. The
observations include recording the location, dimensions and morphological
characteristics of the icebergs observed during the cruise. As the journey
to Antarctica was performed by flight, this data could not be taken up
during the current expedition.

2.0 METHODOLOGY

The study involves the measurement of DG Glacier Snout and its
western flank with respect to fixed observation points. The permanent
markers were fixed in 1996, from where the distance of the projected points
along a marked direction are measured every year. The accumulation and
ablation pattern on the ice shelf area near former Dakshin Gangotri station
in India Bay region was obtained using a network of 16 stakes, fixed over
the ice shelf in a grid of 4 stakes in each row, separated 50m X 50m,
encompassing an area of 22500 square meters.
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3.0 OBSERVATIONS

The monitoring activities at three sites— the Dakshin Gangotri Glacier
Snout, the Western Wall of DG Glacier in Schirmacher Oasis, and the Ice
Shelf region are described below. These observation points spread over a
distance of about 80 km.

3.1 Glacier Snout

The monitoring of Dakshin Gangotri (DG) snout, overriding
Schirmacher Oasis shows continued recession like previous years, but the
intensity of recession differs at all the 19 points of observation, which
cover the whole periphery of the snout. These observation points are
numbered serially from the SE end to NW end, passing through the central
part; a proglacial lake has formed in the central part after the glacier vacated
the area (Fig. 2). Among these 19 recorded points (Table 1) (Fig. 3), 18
points show a marked recession in year 2007-08, compared to the previous
years (Fig. 4). The observation point 1, which is situated in the south eastern
extreme of the snout, shows maximum recession of 357cm and observation
point 5, situated at the eastern periphery shows an advancement of 40cm.

AL

s 1]
E 20
o !
" — 120G
a r
& 1 : — —— w FOOT
E " o — P08
H
= _—— 1!
F Wi Y
[ L "
o I 3
& - -
4 * w
. T L B - L
[ 5 L M, Sy = —
T o3 4 4heh O ERAGEB B T OE D W o1 o 1E oMW 0k

Dbservation Poinis

Fig. 4: Recession in Dakshin Gangotri Glacier Snout

But overall comparison with the baseline data of 1996 indicates that
observation point 14, situated in the westernmost part, shows maximum
recession of 2232 cm; and observation point 5A shows minimum recession
of 294 cm. The average annual recession was calculated as 110.05 cm.
Compared to the baseline data of 1996, the cumulative average recession
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is 897.84 cm. The statistical analysis of the recession pattern between 1996
and 2008 shows that the eastern part of the glacier snout has a better
correlation (R-squared value = 0.639) (Fig. 5) than the northern and western
parts. The calving of the glacier snout in the northern part due to a higher
solar insolation may be responsible for this poor correlation. The regional
NE trending movement of the entire Polar ice sheet, south of Schirmacher
Oasis, (Sunil et al., 2007) is also a controlling factor for the patterns of
advance and retreat of the DG Glacier Snout.
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Fig. 5: Correlation of recession values from the eastern part of the DG Glacier Snout

3.2 Glacier Wall

The western extension of the ice wall was also measured to see the
impact of recession. In this year of observation, some of the fixed points
on the western wall were covered by sediment debris and snow depositions.
Thus, only seven points could be precisely measured (Table 2). The data
have been compared with the previous year, (2006-07) and the baseline
year of 2001. In the year 2007-08, the observation point XX8 shows
maximum advancement of 11.45m; and observation point XX13 shows a
maximum recession of 6.40m. The maximum cumulative recession of 17m
from the baseline data of 2001was observed at observation point XX9;
this point show yearly recession of only 2.80m, which is lowest among the

seven recorded points.

3.3 Snow Accumulation Studies

The accumulation and ablation pattern on the ice shelf area near former
Dakshin Gangotri station shows mainly accumulation, with some ablation.
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The data displays that out of 16 points, three stakes show an ablation,
whereas 13 points show a marked accumulation (Table 3) (Fig. 6). Stake
no. 2 shows maximum ablation of 3cmand the stake no. 8 shows a maximum
accumulation of 25cm. The average accumulation for this area was
calculated as 5.87 cm. The variation of the snow accumulation/ ablation
pattern is due to the role of drift snow, altering the surface profile of the
shelf ice (Mukerji et al., 1995) and temporal variation (Beg et al., 1997).
The overall accumulation pattern shows that there is a zone extending along
E-W in which accumulation is more compared to its surroundings (Fig. 7).
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Fig. 6: Contour lines of snow accumulation/ ablation recorded in 2008 on ice shelf in India
Bay region. (Red numbers are the location of stakes.)

Fig. 7: Surface snow accumulation/ ablation map of the stake network on ice shelf in India
Bay region
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4.0 CONCLUSIONS

In the year 2008, the average recession of the DG Snout is 110 cm,
compared to the previous year. Since 1996, the snout has receded by a
cumulative 898 cm. Also, the recession is markedly variable at different
points. Along the western wall of Schirmacher Ice Margin, the data could
not be recorded from all observation points because most of the points
were buried by debris and ice falls. Out of 17 observation points, data
were recorded at 7 points. But on an average, the western wall has receded
much more than the glacier snout. On the ice shelf, average annual
accumulation recorded was 5.87 cm in year 2008; with three stakes showing
some ablation. An E-W trending zone with higher accumulation has been
observed.
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