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Abstract

Glaciological observationson shdf ice, polar icetongue and icebergswerecarried out
on a routine bags as part of a long teem sudy of these ements. Some variation in the
accumulation/ablation pattern over shelf iceisnoticed during 1992 audsral summer. A near
deady date of recesson of the shout of Dakshin Gangatri Glacier is indicated.

| ntroduction

The ice shelf around Antarctic continent is in a constant state of change
with adynamic surface which reflects net accumulation and ablation of drift as
well as precipitated snow. However, a large volume of Antarctic ice gets
dislodged from its shelf edge and floats free in the form of icebergs, in the
water s of Southern Ocean. Geological Survey of India has been monitoring the
pattern of this change on the shelf ice and movement of cap ice for the last
several years in a part of Central Dronning Maud Land. Also, following the
guidelines of Norwegian Polar Institute, aregular observation is carried out on
the icebergs that are encountered during the voyage by ship between India and
Antarctica.

Show accumulation/ablation over theice shdf

A set of nine stakes (Fig 1) fixed in shelf ice near India's first research
station 'Dakshin Gangotri' is being monitored every year to record the accu-
mulation and ablation of snow in that area. Although the area covered by stakes
Isonly 10,000 sqg metres (Singh et al., 1988), the pattern of fluctuation of surface
level isinterpreted at present for avery large area which isflat and free from

obstructions.
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Theexposed height of stakesnumbered 1 to 9 were measured in January '92,
March'92, November'92 and February'93 (Tablel). Stakeno.7 has completely
disappeared needing a replacement. Taking data of March, 1991 as base, abla-
tion and accumulation at these stake locations have been calculated. A cumu-
lative account of accumulation is presented in Table |l taking into account the
density of shelf ice as 0.37 gm cm™. In Table |1l are calculated season wise
accumulation/ablation between January'92 and February'93. Clearly, the net
accumulation of 16.69 gm cm™® W.Eq. during austral summer of 1992 is
phenomenal. It isalso seen that the net accumulation of 2.17 gm cm™ is far less
during the following summer of 1992-93. Even an accumulation of 9.27 gm
cm™ during austral winter of 1992 is significantly less compared to the summer
accumulation of the same year.

Fig 3 showsacomposite pictureof trend surfaces, drawn by computer using
SURFER Access System version 4.04, for the levels of snow measured between
January'92 and February'93. These are drawn with the reference base of
March,1991. The high degree of accumulation between January'92 and
March'92 is in sharp contrast to the ablation recorded between October, 1990
and March '91 (see Ravindra et al.,1994). This unusual accumulation of snow
Is attributed to very bad weather condition during the period which included a
number of blizzard days (Table IV of Koppar,1995 - this volume) in early

M arch'92.

Tablel: Exposad Heights of Stakes Fixed on | ce Shelf Near
Dakshin Gangotri Station, Antarctica

Date of 03.03.91 20.01.92 14.03.92 26.11.92 17.02.93

observation

SI.No Expsd.Ht Expsd.Ht. Expsd.Ht. Expsd.Ht. Expsd.Ht.
(cm) (cm) (cm) (cm) (cm)

1 278.00 273.00 206.50 180.00 182.00

2 288.00 283.00 216.50 182.00 175.00

3 296.00 276.50 215.50 199.00 186.00

4 306.00 245.50 208.00 197.00 190.00

5 279.00 192.50 232.50 187.00 172.00

6 292.00 257.50 211.50 188.00 184.00

7 36.00

8 300.00 264.00 211.50 188.00 180.00

9 282.00 267.50 196.50 177.00 182.00
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Tablell: Cumulative Snow Accumulation in W.EqQ. at Each Stake Calculated taking
Dataof March 1991 asBase, (Ref. Tablel). Mean Density of Snow Taken as0.37

Stake Jan-92 M ar ch-92 Nov-92 Feb-93
No. (gm/cm?) (gm/cm?) (gm/cm?) (gm/cm?)
1 1.85 26.45 36.26 35.52
2 1.85 26.45 39.22 41.81
3 1.22 29.78 35.89 40.70
4 22.39 36.26 40.33 42.92
5 32.01 17.20 34.04 39.59
6 12.77 29.78 38.48 39.96
7 13.32 13.32 13.32 13.32
8 13.32 32.74 41.44 44.40
9 537 31.63 38.85 37.02
Baseas 3.3.91

Tablelll: Stakewise Seasonal Accumulation/Ablation of Snow in W.EQq.

Over |Ice Shelf
Stake No. austral summer austral winter austral summer
Jan 92- March92 March 92-Nov 92  Nov 92-Feb 93
(gm cm®) (gm cm™) (gm cm?)
1 24.60 9.80 -0.74
2 24.60 12.76 2.59
3 22.57 6.10 4.81
4 13.87 4.07 2.59
5 -14.80 16.83 2.55
6 17.02 8.69 1.48
7 - - -
8 19.42 8.69 2.96
9 26.27 7.21 -1.85
Net Accumulation 16.69 9.27 2.17

In Fig 2 the contour diagrams showing snow accumulation at these stakes,
are presented. Unlike the observation made by Singh et al.(1988) no relation-
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Figl: Location of stakes(numbered 1to 9) on iceshelf new Dakshin Gan
Antarctica, (after Singh et al., 1988)
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Fig2: Contour diagramsto show snow accumulation/ablation patternsover shelf ice-

based on datafrom Tablel |
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Fig 3 : Composite picture of trend surfaces showing accumulation over shelf ice
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ship could be drawn between prevailing wind direction and the pattern shown
by these contours due to non-availability of wind data from the area of study
which lies ~ 100 kms away from Maitri station. However, if ablation troughs
are any indication of prevailing wind direction (Singh et al.,1988), the present

contour diagramsshow an erratic wind pattern which isa common phenomenon
In coastal areas during bad weather days.

Secular movement of polar ice front

Southern margin of Schirmacher.Oasisis overridden by the polar ice front,
fluctuation of which along the ice-rock interface makes an interesting study.
To keep a watch on the secular and temporal movement of ice in this interface
area, a projection or tongue of the cap ice named " Dakshin Gangotri Glacier"
(Kaul et al.,1985) is being regularly monitored since 1983 austral summer.
During the austral summer of 1992 the snout boundary of the glacier and the
outline of its proglacial lake were mapped by using Electronic Distance
Measurement (EDM) unit in collaboration with Survey of India.

Fig 4 shows the present limit of the glacier snout and the lake alongwith
their positions during austral summers of 1983, 1986, 1987 and 1989. An
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Fig4: Year wiseposition of the Dakshin Gangotri Glacier snout.'G' isfixed reference
point for all measurements



A Note on the Glaciological Studies Carried Out... 159

oscillatory trend of the glacier margin has been noticed by earlier workers (Kaul
et al., 1988 and Ravindra el al.,1994). However, 1992 position of the outline
showsa marked recession of theice body in both itsnorthern and southern
flanks and also at itsfrontal portion except for a very small advancement in part
of itssouthern flank if compared to 1983 position. If three yearly movement of
glacier body istaken into account it isvery interesting to find that between 1986
and 1989 the glacier body vacated an overall area of approximately 2600 m?
which isremarkably close to the figure of approximately 2520 m?that was
further exposed between 1989 and 1992. In both thesethree year periodsthere
has been recession on either flank of the glacier tongue. Between 1983 and 1986
however, the glacier retreated only at itsnorthern flank leaving exposed an
identical area of 2529 m? although the net change during that period was only

of the order of - 343 m* (Kaul et al., 1988).

| ceberg monitoring

| ceberg monitoring in the southern ocean waterswascarried out asper the
guidelines of Norwegian Polar Institute. The observationsare made asa routine,
mainly to provide base level information on iceberg concentration in southern
seasfor the ships navigating in that part of our planet. Theicebergsare located
both visually and on radar screen of the expedition ship. During austral summer
of 1991-92 atotal of 88 icebergswere observed between 51°12'Sand 62°19'S
latitudes. As observed by Ravindra et al.(1994) two zones of concentration of
icebergs were noticed. While one was between the latitudes mentioned above,
other one was south of 68°S latitude near Antarctic coast (Fig 5). Ravindra et
al.(1994) noticed an iceberg free zone between 61° and 68°S latitudes. We
found it slightly narrowed down between 63° and 68°S latitudes. Thisis
reflected in Fig 6 which also shows maximum concentration of 59 iceber gs
between 59° and 61°Slatitudes. In 1989-90 similar concentration was noticed
between 57° and 58°Slatitudes (Ravindra et al.,1994). Ravindra et al.(1994)
have shown how thefirst sighting of iceberg in this sector has moved further
north with every passing year. Thetrend continues as during the eleventh
expedition first iceberg was seen at 51°12' Slatitude compared to 51°23'S
during the ninth expedition. Thelongitudesin these two caseswere 34°14'E
and 32°50'E, respectively. No data isavailable for theiceberg sighting during
thetenth expedition. In March 1993 when the winter team of eleventh expedi-
tion wasreturning home an eroded and tilted iceberg was noticed along the
coast of Marion Island at 47°S (Fig 7). South African scientists camping at the
island infor med us over theradiothat there were many moreicebergson the
other side of theisland, not visibleto us.
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Fig5: icebergconcentrationsasnoticed during onward journey to Antarctica (1991-92)

Concluson

From the informations recorded above, interesting facts haveemerged, like
changes in the accumulation pattern over shelf ice, albeit in a small area of
observation; startling resemblance in the data obtained showing recession of
Dakshin Gangotri Glacier when threeyearly calculations are taken into account
and a progressive northward shift in the boundary of Antarctic icebergs. It will
he worthwhileto extend these studiesover wider areas with a modern approach

for obtaining a regional picture of the processes going on at the ice-atmosphere
Interface.
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Fig6: Distribution of icebergsin Antar ctic watersrecorded during onwardjourney
Eleventh Expedition (1991-92)

Fig7: Photograph showingtiltediceberg at the coast of Marion | sland at 47°Slatitude.
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