
Lift-off mats may 

transfer organic matter 

from lakes to desert soils 

in the McMurdo Dry 

Valleys, Antarctica 

INTRO & MOTIVATION 
•  Lake moats are a transition zone between  
   aquatic & soil landscapes 
 

•  Moat areal expansion under climate change is  
   modulated by basin shape 
 

•  Benthic microbial mats are comprised of cyanobacteria, 
diatoms, sand & fine organic particles 

•  Mats vary in species composition, thickness, age & provide 
important habitat for microfauna 

•  Mats “lift off” from benthos, float to surface, become 
entrapped in moat ice, transfer carbon & nutrients to soils 

Lake Moats: 
An oasis for life in an  
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PIGMENTS 
•  Chlorophylls: all phototrophs; chl-a is proxy for 

synthetic biomass 
•  Carotenoids: chlorophytes & cyanophytes; absorb 

light & photoprotective 
•  Scytonemin: cyanobacteria; UV absorbing, 

photoprotective 
•  Phycobilin proteins: cyanobacteria; absorb light 

METHODS 
①  Collect lift-off mats from lake moats in 2017/18 

            Lake Bonney (BON): n=4      
            Lake Fryxell (FRX): n=9 

②  Extract hydrophilic & hydrophobic pigments 
③  Analyze on UV-Vis spectrophotometer  
④  Quantify pigments using published chromatic 

equations 

GOAL 
•  Investigate pigment profiles to understand mat 

community structure & functional diversity 

RESULTS 
•  All mats dominated by photoprotective pigments 
•  Fresher mats contain more pigments & are less 

degraded 

PRELIMINARY CONCLUSIONS 
①  Lift-off mats contain viable organic matter 
②  Transfer from lakes to desert soils 

enhances biological connectivity 
③  Connectivity potential is modulated by lake 

basin shape 

FUTURE DIRECTIONS 
•  Compare moat lift-off mats to 

benthic mats 
•  Assess quality of organic 

matter 
• 3-D Fluorescence scans  
• Excitation Emission Matrix 

EEM: FRX-1 

Images: Dr. Wei Li (Priscu Research Group) 
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“Lift-off” cyanobacterial mats frozen in lake moats. Fryxell mats were larger, darker, 
and thicker. Bonney mats were smaller, lighter, and desiccated, indicating they may have 
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