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Abstract: Satellite images (LANDSAT 1 MSS, 4 TM and SPOT 1 XS), aerial photographs (TMA) and maps of Terra
Nova Bay and Wood Bay areas in Victoria Land were used to collect information on ice front, areal variations and
rates of flow ofice shelves and ice tongues. Comparison between different documents taken several years apart (from
1960 to 1990) allowed us to estimate ice velocities. The mean ice velocity of ice tongues and ice shelves ranges from
31+ 5 and 912 + 30 m/y. The highest velocities are found at the outer margin of Drygalski Ice Tongue. The analysis
of the velocities of the ice tongues shows that they increase from the grounding line to the outer margin of the ice
tongues. In the period of 1960—72 a definite decrease in area occurred in some ice tongues and ice shelves: —53 km?
for the Aviator Glacier Tongue and —124 km? for Nansen Ice Sheet. In the period of 1972—88, however, the areas
increased. From a knowledge ofice thickness and width of the features, it was possible to compute ice discharge. This
range from 12 km3/y of David Glacier southern flow to 0.01 km?/y of Random Hills glacier. For the Terra Nova Bay
area it has been observed that the deflation and sublimation of the surface of glaciers induced by katabatic winds

represent an important ablation factor.
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Introduction

Ice shelves and ice tongues play an important role in the
dynamics and mass balance of the Antarctic Ice Sheet.
Williams et al. (1982), Swithinbank and Lucchitta (1986),
Lucchitta and Ferguson (1986) and Swithinbank (1988)
have shown that reliable parameters concerning flow char-
acters of these features can be obtained by analysis and
comparison of satellite images and air photos which have
been taken several years apart.

The present study is concerned with Terra Nova Bay and
Wood Bay ice shelves and ice tongues (Fig. 1). These ice
bodies range from tens of square kilometers (ice tongues of
the Larsen and Random Hills glaciers) to about two thousand
square kilometers (Nansen Ice Sheet and Drygalski Ice
Tongue).

Materials and Methods

Aerial photographs and satellite images of Terra Nova
Bay area have been acquired since 1955 and 1972 respec-
tively. Aerial photographs were taken by U.S. Navy with the
Trimetrogon system (TMA) between 1955 and 1963, and
they have been used by the U.S. Geological Survey and the
National Science Foundation to compile maps of the Ant-
arctica Reconnaissance Series at a scale of 1:250,000 for the
Ross Sea sector. In this study, the Sequence Hills, Mt.
Murchison, Reeves Névé, Mt. Melbourne, Mt. Joyce and
Relief Inlet sheets have been used (United State Geological
Survey, 1968a, b, c, d, 1969, 1970).

The satellite images were recorded by LANDSAT 1 MSS
(1972 and 1973), by LANDSAT 4 TM (1988 and 1990) and
SPOT 1 XS (1988 and 1989). The LANDSAT 1 MSS is the
first generation satellite, and its images have a normal
spatial resolution (pixel size) of about 80 x 80 m and four
spectral bands. SPOT 1 XS and LANDSAT 4 TM are the
second generation satellites showing high quality geometri-

cal definition with a spatial resolution of 20 x 20 m and 30
x 30mrespectively. SPOT 1 XS has three spectral bands and
LANDSAT 4 TM has 7 spectral bands.

With the use of LANDSAT 4 TM satellite images (62/
113-114 of 17 January 1990) and SPOT 1 XS images (27/
547 and 28/549 of 19 December 1988 and 24/544 and 25/
546 of 2 December 1989), two georeferenced mosaics were
created (Borfecchia and Frezzotti, 1991), identifying on the
images the geodetic network of P.N.R.A. (ITALI-
ANTARTIDE) and survey control stations of the U.S.G.S.
maps. Georeferencing was carried out by rectifying the
images in a Lambert Conformal Conic cartographic projec-
tion (standard parallel 72°40' Sand 75°20'S; WGS 72), equal
to those of the U.S.G.S. maps, using a linear conversion
matrix with a RMS of less than 2 pixels. Taking these
mosaics as references, the other satellite images of
LANDSAT 1 MSS (64/112-113 of 28 November 1972, 64/
113-114 of 2 January 1973) and LANDSAT 4 TM (60/114
of 13 December 1988) were rectified using a linear conversion
matrix with a RMS of under one pixel. The satellite images
and the maps of the ice tongues and shelves corrected in this
way were analyzed and compared by digital techniques, for
the purpose of evaluating variations of surface conditions,
positions and surface velocities of the ice tongues and
shelves during thirty years from 1960 to 1990.

Drygalski Ice Tongue

The Drygalski Ice Tongue is the floating tongue of David
Glacier (Fig. 1), the largest outlet glacier of northern Victoria
Land, draining an area of the East Antarctic Plateau measuring
224,000 km?2 (Swithinbank, 1988). Comparison of the
LANDSAT 4 TM images of December 1988 and January
1990 enables 140 points to be identified where the annual
velocities were evaluated. The values obtained range be-
tween 136 + 30 and 912 + 30 m/y (Fig. 2). These values are
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Fig. 1. Sketch map of Terra Nova Bay and Wood Bay area redrawn on the basis of U.S.G.S. topographic maps of
Antarctica Reconnaissance Series. 1: Floating ice shelves, ice tongues and glacier tongues; 2: Fast and bay ice; 3: Ice-

free area.

in fairagreement with those measured by Holdsworth (1985),
MacDonald et al. (1989) and Swithinbank (1988). Further-
more, it was possible to assess the different positions of the
front (Fig. 3) in 1960 (TMA 700; U.S.G.S., 1968d), 1973
(LANDSAT 1 MSS), 1988 and 1990 (LANDSAT 4 TM).
The area of the ice tongue increased by 27 km?/y between
1960 and 1973 and by 15 km?/y between 1973 and 1990.
The David Glacier system has an icefall at Mt. Fearon
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section, which should represent the morphological expres-
sion of the grounding line. Two flows converge at down-
stream of David Cauldron, one is smaller northern flow with
the lowest measured velocity (approx. 136+ 30 m/y) coming
from the Talos Dome (Drewry, 1983) and the other is a
larger and quicker southern flow (approx. 550 + 30 m/y)
coming from the Dome Circe (Drewry, 1983). The veloci-
ties increase at the head of the ice tongue, in particular
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Fig. 2. Velocity measured on the David Glacier-Drygalski Ice Tongue. Vertical bars indicate the estimate error.
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Fig. 3. Change of ice fronts of the Drygalski and Larsen ice tongues, Nansen Ice Sheet.
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