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Introduction

Recent researches have documented increasing atmospheric and temperatures across 

the  Antarctic  Peninsula  and  Southern  Ocean  (TURNER  et  al.,  2005;  CHAPMAN and 

WALSH, 2007; DAVIES et al., 2012). The climate change and glacial system linkage is so 

strong that many small glaciers existing today will probably disappear within a few more 

years or decades (DYURGEROV and MEIER, 2000; HAEBERLI and BENISTON, 1998; 

HASTENRATH and GEISCHAR, 1997; PAUL et al., 2004).

This work investigates the geomorphological and glaciological response of land-

terminating and tidewater glaciers retreat processes in King George Island, located off the 

Antarctic Peninsula, to climate change on a multi-decadal timescale. 

Because their small  and near the melting point under pressure,  the King George 

Island glaciers are more sensitive to climate variations with faster responses to new climatic 

conditions, making it an indicator of possible future consequences for other regions of the 

globe (KNAP et al., 1996). 

Methodology

SPOT,  ASTER,  Landsat  satellite  imagery,  TERRASAR  X  band  and  COSMO-

SkyMed (Constellation of Small Satellites for Mediterranean Basin Observation) images in 

spotlight and stripmap mode (1 and 3 meters of the spatial resolution) with HH and VV 
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polarization  and  topographical  data  were  used  to  detect  and  measuring  glacier  and 

proglacier changes between 1979 to 2015. 

Were generated topography, sedimentary and in-situ glaciological data, obtained in 

the fields in 2007, 2010, 2011, 2013, 2014 and 2015 summers. 

Results and discussion

The  results  provided  conditions  for  detect  the  geomorphological  and  glacial 

response of land-terminating and tidewater glaciers retreat processes in King George Island 

to climate change on a multi-decadal timescale. 

Topography,  sedimentary  and  in-situ  glaciological  data evidenced  terminus 

fluctuations and geomorphological changes.

These classified images and field activities reveal wet snow and percolation radar 

zones on the study area. The classified images indicated that the lowest areas of the ice cap 

were soaked snow and wet snow radar zones. The North, Northwest and Northeast oriented 

areas had more solar radiation, and were predominantly wet snow and soaked snow radar 

zones.

Tidewater and land-terminating glaciers have been under continuous recession at 

least since 1956/1957. The same small land-terminating glaciers, as Dragon (lost 55% of 

their  total  area between 1979 –2015),  Professor  (40%),  Ecology (more  than  22%) and 

Wanda Glaciers (32%), in the Admiralty Bay, retreat faster than others glaciers, as Collins 

Glacier  (9%)  despite  a  regional  warming  climate.  Due  to  its  small  size  and  thermal 

conditions, these glaciers responded rapidly to climatic changes.

The  results  evidenced  changes  of  the  outlet  glaciers  for  in  land-terminating 

conditions  in  some  glaciers,  effectively  making  them  more  vulnerable  to  the  warm 

temperatures trend. Annual positive surface air temperatures and rainfall events, registered 

from a meteorological  station for  the analyzed period,  lead to  increased wet snow and 

soaked snow zones in the glaciers and lakes supraglaciais in summers.

The  results  evidence  the  geomorphologic  dynamic  changes  in  response  to 

environmental fluctuations in small land-terminating glaciers in King George Island.



Was generated the  orthophotomosaic and Digital  Elevation  Model  of  the spatial 

resolution as base for geomorphological mapping in ice-free land areas in Admiranty bay. 

Spatial landform distribution mapping is also useful to characterize proglacial zones glacier 

and for glacial erosion and retreat process reconstruction.

The  glaciation  process  resulted  in  several  marine  terraces,  erosional  and 

deposicional  glacial  landforms.  We observed several  eroded bedforms on these ice-free 

areas, such as rock moutonnés, stoss and lee, striated pavements, arêtes,  U-shaped valley 

and glacial cirques.

Proglacial meltwater channels and lakes are located proglacial environments of the 

land- terminating glaciers. Flutings deposits were identified in the more recent proglacial 

areas in Wanda and Collins glaciers. 

The moraine sets are interpreted as terminal positions of the glaciers in different 

phases of deglaciation in response to regional climate warming trend in last six decades. 

Recent  changes  in  geomorphological  process  are  evidenced  to  rapid  post-

depositional  paraglacial  reworked  ice  free  areas.  Subglacial  deposits  characteristics  in 

Ecology, Collins, Wanda glaciers indicate that the largest glacial pathways were occupied 

probably by warm-based ice.

Conclusion

Most glaciers of the King George Island ice cap have experienced consistently a 

frontal retreat processes for the last six decades. This work evidences the geomorphologic 

dynamic responses to environmental changes in small land-terminating glaciers in King 

George Island.

Glacial  geomorphological  features,  including  tors,  aretes,  glaciofluvial  channels, 

glacial circles and U-shaped valleys, were identified. Subglacial deposits characteristics in 

Ecology, Collins, Wanda glaciers indicate that the largest glacial pathways were occupied 

probably by warm-based ice.  The geomorphic maps are used for deglaciation evolution 

reconstruction of this environment, and thus contribute to the study of glacial dynamics and 

periglacial environmental changes observed in the study area.
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