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Aim 

This project aims to investigate the extent to which geomorphic features (landforms) and  

climate provide favourable habitats for lichen growth.  

 

Objectives 

 Identify biota that occur at selected study sites. 

 Investigate lichen distribution at inter- and intra-nunatak scales. 

 Measure specific environmental factors which play a role in biodiversity distribution. 

 Compare the patterns of biodiversity to patterns displayed by influencing environmental  

 factors in order to get a better understanding of how they influence biological distributions.  

Study Sites 

The Northern Buttress is situated roughly 160 kilometres from the ice shelf edge in Western   

Dronning Maud Land, Antarctica (Fig 1.). It is one of the two main parts which make up the         

flat-topped nunatak, Vesleskarvet (Fig. 2), the nunatak on which the  South African base (SANAE 

IV) is situated. Robertskollen, situated roughly 35 km NNW of Vesleskarvet, is a group of five large 

and several smaller nunataks (Figs. 1 & 3). 

Introduction 

In Antarctic ecosystems, abiotic factors are thought to be key in determining the presence,      
abundance, and diversity of terrestrial biota 1. Understanding the controls on the distribution and 
abundance of biota is one of the largest standing questions in ecology 2. Diverse biological         
communities occur on inland nunataks as a result of favourable conditions, while others are          
almost completely devoid of visible biological growth 3. By comparing sites with and without        
biological activity it will be possible to determine which biotic and particularly abiotic factors are 
major influences in determining the presence or absence of growth. Antarctica is expected to be 
highly sensitive to the impacts of climate change 4, thus an early indicator of global climate change 
could be the effect on terrestrial ecosystems; therefore it is important to have a comprehensive 
understanding of the floral communities of continental Antarctica 5. 

Methodology 

Northern Buttress 

 Lichen was counted and identified at 167 1m2 quadrats in the 2009/2010 Austral summer. 

 Rock hardness was measured at over 500 sites over the period of 5 Austral summers. 

 In the 2013/2014 Austral summer, systematic sampling was undertaken at 100 sites (1m2    
quadrats); the following factors were noted: lichen abundance, the size off the biggest and 
smallest lichen, aspect and dip of rock faces with lichen on, rock hardness and the presence of 
any weathering features. 

 15 iButtons were distributed across the Northern Buttress in both “sheltered” and 
“unsheltered” areas in order to record air temperature. 

Robertskollen 

 Sampling, noting the same factors as mentioned above, was undertaken at 15 sites at            
Robertskollen; an iButton recording air temperature was also placed at each site. 

 Temperature, ice cover, rock hardness and various lichen related measurements for the     
Northern Buttress were mapped and interpolated  to allow for spatial analysis using ArcGIS. 

References 

1. Kennedy, A.D. 1993. Water as a Limiting Factor in the Antarctic Terrestrial Environment: A Biogeographical Synthesis. Arctic and Alpine Research, 25

(4):308-315. 

2. Gaston, K.J. 2000. Global patterns in biodiversity. Nature, 405:220-227.  

3. Cocks, M.P., Newton, I.P. & Stock, W.D. 1998. Bird effects on organic processes in soils from five microhabitats on a nunatak with and without breeding 

snow petrels in Dronning Maud Land, Antarctica. Polar Biology, 20:112-120.  

4. Guglielmin, M., Dalle Fratte, M., Cannone, N. 2014. Permafrost warming and vegetation changes in continental Antarctica. Environmental Research 

Letters, 9:1-14. 

5. Seppelt, R.D., Türk, R., Allan Green, T.G., Moser, G., Pannewitz, S., Sancho, L.G. & Schroeter, B. 2010. Lichen and moss communities of Botany Bay,  

Granite Harbour, Ross Sea, Antarctica. Antarctic Science, 22(6):691-702.  

Sheltered In Pitting

On rough surfaces In a crack

Initial findings and discussion 

 Lichen is not evenly distributed across the Northern Buttress (Fig. 7). 

 The biggest lichen (Fig 8.) follow the same broad pattern as the greatest abundance in lichen, 

whereas the smallest lichen (Fig 9.) size is more uniform across the Northern Buttress. This is   

indicative of the spatial pattern due to differing aerial exposure times. 

 There is a significant difference (α = 0.01) in size of the smallest and biggest lichen sampled at 

each quadrat, indicating a large time gap from first colonisation to present. 

 There is a notable temperature variance over the Northern Buttress (Fig. 10); this demonstrates 

the role that local topography has on local climates. 

 Rock hardness differences suggest snow cover and exposure time influences (Fig. 11).  

 Areas without any lichen were mostly in areas of clasts supported by ice (Fig. 12). 

 Individual lichen species show different spatial patterns and appear to be influenced by various 

environmental parameters, particularly snow/ice cover and temperature (e.g. Figs.13-15). 

 Lichen occurs mostly in/on weathering related micro-topography (Fig. 16).  

 There is a significant difference (α = 0.01) in mean air temperatures (Fig. 17) for the Northern 

Buttress and Robertskollen. 

 The smallest and biggest lichen are on average significantly larger (α = 0.01) for Robertskollen 

than those on the Northern Buttress. 

 There is a greater abundance in lichen at Robertskollen than on the Northern Buttress (α = 0.01). 

Conclusion 

 The differing spatial distributions of lichen on the Northern Buttress advocate that                       

environmental parameters have a major influence on where lichen colonise. 

 The differences in air temperature and lichen success for the Northern Buttress and                

Robertskollen suggest that Robertskollen experiences more favourable conditions for lichen  

habitats. 

Figure 2: Vesleskarvet, WDML, Antarctica. 

Figure 1: Study sites in Western Dronning Maud 

Land (WDML), Antarctica. 

Figure 3: Two of the Robertskollen nunataks, WDML, Antarctica. 

Figure 4: Sample sites on 

the Northern Buttress 

Figure 5: iButton setup Figure 6: Taking measurements at one of the quadrats on the 

Northern Buttress 

Figure 7: Lichen distribution and 

abundance 

Figure 8: Biggest lichen  Figure 9: Smallest lichen 

Figure 10: Mean minimum temperature Figure 11: Rock hardness Figure 12: Clast support 

Figure 13: Distribution and abundance 

of Umbilicaria decussata 

Figure 14: Distribution and abundance 

of Acarospora gwynii 

Figure 15: Distribution and abundance 

of Lecanora expectans 

Figure 16: Lichen habitats Figure 17: Mean temperature measured at 15 points for the Northern Buttress and 

Robertskollen 
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