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Abstract: Ice thickness measurements, carried out by radio echo sounder and gravimeter in the central part of the 
Ssr Rondane Mountains, reveal a subglacial topography of the outlet glaciers and its tributaries characterized by U- 
shaped valley profiles and overdeepened bedrock. Mass-flux measurements highlight the reduced flow of at least one 
glacier (Jenningsbreen). This glacier is in the process of being cut off from the main ice supply and may serve as an 
example for the deglaciation process. An interesting feature of this deglaciation is that, once decoupled from the main 
ice supply, this glacier is probably characterized by an increased lowering of the ice surface gradient due to the 
ablation which is characteristic for the upper part ofthe present outlet glacier. In the end this will result in a southward 
flow ofwhich examples can be found elsewhere in the mountains. On the basis of the field evidence a numerical flow 
line model is presented to simulate the behaviour of the outlet glaciers of the central part of the mountains during the 
last glacial maximum. These experiments show an increase of 300-400 m in ice thickness under realistic assumptions 
for mass balance, temperature and sea level. Some of the higher glacial levels are then attributed to an environment 
characterized by a higher accumulation predating the last glacial maximum. 
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Introduction 
With respect to the glacial history of Antarctica, we 

witness at present a shift of interest from a (deep) sea bottom 
view towards a land based view. Indeed, much new evidence 
is now emerging from continental Antarctica, both from 
investigations of the continental shelf and from studies of 
the ice-free areas. These ice-free areas can be subdivided 
into low lying coastal oases and marginal mountain areas. 
While the former originated from a general recent (Holocene) 
ice sheet retreat, the latter is witness of a much longer glacial 
history. This history can be followed through study of the 
morphological features and sediments laid down by the 
waxing and waning of outlet glaciers traversing the moun- 
tain massifs. The paleogeography reconstructed from the 
glacio-geological evidence is physically constrained by the 
laws of glacier dynamics. In this respect it is interesting to 
note that recently a three-dimensional ice cap model has 
been put forward enabling for the first time a realistic 
simulation of the Antarctic ice sheet as a whole during the 
last glacial-interglacial cycle (Huybrechts, 1990a). On a 
larger scale, for the simulation of outlet glaciers, we still 
have to rely on numerical flow line models (Pattyn et al., 
1989). 

In this paper we will focus on the Ssr Rondane, a typical 
coastal margin mountain range in Dronning Maud Land and 
present a glaciological view on the glaciation and deglaciation 
of the range. Glacio-geological and geomorphological evi- 
dence of this area were first described by Van Autenboer 
(1 964), Souchez (1 966) andlater mainly by Japanese workers 
e.g. Iwata (1 987), Hirakawa etal. (1 988), Hayashi and Miura 
(1 989), Hirakawa and Moriwaki (1 990). The glaciological 
observations presented here have been collected through 
participation in the Japanese Antarctic Research Expedition, 
JARE 28 (1986-87), JARE 31 (1989-90) and JARE 32 
(1 990-9 1). 

Mass Balance and Temperature Regime of the Ser 
Rondane Area 

The Sar Rondane Mountains are a 220 km long, east-west 
lying mountain range with the highest elevation of 3000 m, 
situated at a distance of 200 km from the coast and damming 
the main ice flow conling from the polar plateau (Fig. 1). The 
damming effect can clearly be seen by (i) the stepwise 
topography of the glaciers ("ice fall") at the southern rim 
where they cut through the S0r Rondane (ii) the divergent 
ice flow pattern imposed by the mountains and (iii) the 
considerable reduced ice mass transport through the moun- 
tains. The latter has been established by Van Autenboer and 
Decleir (1974,1978) by measuring the ice discharge through 
each of the outlet glaciers over the entire northern margin of 
the mountains. The total ice discharge, assuming a density 
of 917 kg/m3, corrected for a probable underesti- 
mation of 10% (Decleir et al., 1989) amounts to 1.76 
km3/y or a mean mass flux (defined here as the discharge of 
ice per km) of 0.01 km2/y, calculated over the 180 km long 
northern boundary of the mountains. This mass flux is 
especially low ifwe compare this value with the mean mass 
flux for the periphery of Antarctica as a whole which we 
estimate at 0.15 km2/y (assuming a total net accumulation of 
2000 km3/y of ice on a circular continent with mean radius 
of 2 105 km). As noted by Van Autenboer (1 964) and Nishio 
et al.  (1984), the reduced ice flow through the mountains is 
probably the reason for the sheltered and crevasse-free 
inland ice slopes, northwards from the mountains until the 
coast and ending in the relatively narrow Roi Baudouin Ice 
Shelf. 

The mass flux of the ice shelf at the coast is much larger 
than the 0.01 km2iy flux through the mountains. By com- 
paring the coastal configurations on a 1937 and 1960 map, 
Van Autenboer (1964) estimated the ice shelf velocities at 
about 300 mly. These values agree with the results (veloci- 
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