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INTRODUCTION 

Sequence of deglaciation and exposure of surfaces may be determined using proxy data. 

The early successional stage of colonisation of lichens and bryophytes occurs within a few 

decades of deglaciation1. Other means of determining relative ages of deglaciation may be 

achieved using rock hardness as a proxy for exposure time2,3, 4, as well as presence of 

weathering forms such as tafoni and pitting5. This paper provides an example of establish-

ing the sequence of deglaciation of an autochthonous blockfield located in the Antarctic, 

while also contributing toward the SCAR Horizon Scan question #396. 

SETTING 

The blockfield is located on the Northern Buttress of the Vesleskarvet nunataks (2°W, 71°S) 

in Western Dronning Maud Land of Antarctica, inland of the Princess Martha coast in the 

northeastern part of Maudheimvidda. It consists of a doleritic sill of Precambrian origin and 

is characterised by large angular blocks, whose morphology is largely controlled by the     

pre-existent jointing of the parent rock. Mean annual permafrost temperatures for the area 

ranging from -8.3°C to -17.8°C and higher elevation record active layer depths between    

0.1 m and 0.25 m deep7. Nine species of lichen are known to occur for the blockfield8. 
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The Use of Proxy Data to Determine Patterns of Rock Exposure on a 

Nunatak in Western Dronning Maud Land, Antarctica 

METHODS 

Lichen abundance and distribution were mapped between 2009 and 2014 at 266 1 m2 

quadrats. Rock hardness was measured from 2012-2014 at 503 sites by means of either a 

Schmidt hammer or Equotip. All measurements were converted to z-scores to standardise 

the data. Observations on pitting, tafoni and permanent snow cover were recorded and a 

high resolution DEM created using SfM. 

 

FINDINGS & DISCUSSION 

Rock hardness appears to have a broad pattern across the surface of the Northern 

Buttress, with the more northernwestern part of the Northern Buttress recording lower 

rebound than for the southeastern section.  

Lichens were found to be most abundant and prolific at the northern end of the      

blockfield, where the only evidence of tafoni on the nunatak was found. 

Lichen occurrence does not appear to be a function of rock hardness, suggesting that 

the similar pattern between lichen abundance and rock hardness is as a result of a    

common factor acting on them, such as exposure time.   

While sediment is rare, pockets of such material do exist on the northern and western 

edge of the blockfield, suggesting earlier exposure than the eastern portion. 

Clast support ranges from rock in the west to ice in the east, suggesting rock exposure 

from west to east.  

Findings suggest that the northernmost (and most elevated) point of the nunatak was 

exposed first, with a deglaciation pattern towards the east in evidence. 
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