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Abstract: The paper presents preliminary results of a geomorphological investigation which at present is being
carried out in Victoria Land (East Antarctica). The aim is to achieve maps and a georeferenced data base for a
Geographic Information System (G.1.S.). This data should provide concise information on morphological character-
istics of the region and to represent basis for more detailed studies. The information source comes from vertical and
oblique aerial photographs; the first do not represent a continuous cover of the area, but they forma series of differently
placed “transects”. Data concernig one of these transects are described in this paper; they provide the main
characteristics of relief which from the Priestley Glacier, near Shafer Peak, extend through the Deep Freeze Range
to the right margin of the Campbell Glacier, near Mt. Queensland. The cartography of the whole transect, together
with the geomorphological characteristics of the arca, shows the location of the smaller landforms which have a
prevailing periglacial origin. A map describes part of the transect relevant to an area surrounding Mt. Emison, at the
southeastern edge of the Tourmaline Plateau and bordering the Campbell Glacier. Its aim is to illustrate the
morphological features produced during the initial research and then used as a support for other information levels.
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Introduction

The research Group of the “Programma Nazionale di
Ricerche in Antartide—PNRA” (National Research
Programme in Antarctica) working at the “Dipartimento di
Scienze della Terra dell’Universita di Roma—1La Sapienza”,
has been doing research to define the geomorphological
characteristics of a 30,000 km? area in Victoria Land, which
includes the Southern Cross Mountains, the Deep Freeze
Range, the Eisenhower Range and the Mountaineer Range
(East Antarctica) (Fig. 1).
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Fig. 1. Area object of geomorphological research (dotted).

Research was directed along the following lines:

1) Cartographic representations on a scale of 1:250,000 of
the “landscape units”, i.e. areas showing homogeneous
characteristics from a morphologic and morphometric point
of view, and relative codification of these units.

2)Cartographic representations on a larger scale
(1:100,000, 1:50,000 or larger, where appropriate) of met-
ric, genetic and chronological features of landforms.

3)Creation of a georeference multimedial data base con-
taining cartographic and alphanumeric data. The resulting
cartography is digitized by means of the G..S.—ILWIS
(Integrated Land and Watershed Management Information
System), thus guaranteeing a structure of data subdivided
into punctiform, linear, areal or mixed levels and objects.
Structure of this data allows revision and integration through
a relational-type data base, as well as the output of a
geomorphological cartography (including “ornated” lines)
by means of a pen plotter and a colour printer.

This research aims to fill the gap in information pertaining
to the physical environment of Antarctica, that is, repre-
sented by the poor availability of synthetic cartographic
products including geomorphology. This should provide a
basis for more detailed research in areas of particular interest
for specialists.

Investigations are carried out exclusively by interpretation
of aerial panchromatic photographs taken by the U.S. Navy
during the fifties and sixties; they are Trimetrogon images
which are represented by one vertical and two lateral-high
oblique photographs along one flight line. Vertical images—
taken at very different scales and under different dates—do
not cover the whole territory, but they form a series of
differently located “transects” along which the detailed
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maps are drawn; their data are subsequently extrapolated
and adapted to the oblique images of the other areas.

General Remarks on the Transect

The region covers over 500 km? (Fig. 2) and extends for
about 60 km from the Priestley Glacier (near Shafer Peak,
74°00' S and 162°17’ E) through the central part of the Deep
Freeze Range up to the Campbell Glacier (near Mt.
Queensland, 74°18’ S and 163°38’ E).

The Deep Freeze Range consists of both plicated (two
anticlines and one syncline) and extensional (the Rennik and
Priestley faults) structural features which may be recognized
in outcrop by the metamorphic Cambrian complex of the
Wilson Terrane (low-grade metasediments, amphibolite
facies metasediments and high-grade metamorphites), by
the Paleozoic intrusive complex of the Granite Harbour

Intrusives (syenogranites, monzogranites, granodiorites and
granites) and by the postorogenic complex corresponding in
this area to the Beacon and Ferrar Group (clastic
fluviolacustrine and continental deposits, tholeiitic lava
flows and sills).

The Deep Freeze Range which is up to 3720 m high (at Mt.
Hewson) separates two outlet glaciers: the Priestley Glacier
originating from the northern culmination of the east-antarctic
ice cap (Dome C) and the Campbell Glacier coming from the
Southern Cross Mountains. The glacier tongues flow down
at first towards southeast and then turn southwards with
gradients of about 1°. These tongues are subsequently fed by
glaciers coming from the lateral relief and finally they reach
the sea to form a large ice shelf (Nansen Ice Sheet, due to the
confluence of the Priestley and Reeves glaciers) and the
Campbell Glacier Tongue.
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Fig. 2. The investigated area (A), its surrounding region and location of Figs. 3, 4 and 6.
Cartography precision in locating the elements to be represented. Thus it

The photointerpretation allowed us to obtain very detailed
data for some geomorphological elements which may be
described with a good accuracy even at a scale 1:20,000—
1:25,000 considering that the scale of stereoscopic aerial
pictures averages 1 to 42,000.

Transferring data on the existing topographic maps (1:
250,000, U.S. Geological Survey) would have caused a
notable loss in information and at the same time a very low
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seemed advisable to use as a basic map a Landsat 5-TM
image (taken on January 17, 1990) (Fig. 3), that had been
geometrically corrected at a scale 1:50,000 at the laborato-
ries of the “Area di Ricerca” of Frascati (National Research
Council, C.N.R.). The transfer was accomplished by visual
correlation of the photographic and Landsat images.

The “Geological Map of the Area between David and
Mariner Glaciers, Victoria Land—Antarctica” at a scale















