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Life at the surface of glaciers
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Evolution of a cryoconite hole

Figure from Brian Kvitko  (2002)
http://people.cornell.edu/pages/bhk8/undergrad1.htm



bristol.ac.uk/cabot



bristol.ac.uk/cabot

Cryoconite holes in the Dry Valleys, Antarctica
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Colonial and 

unicellular 

Chlorophyceae

Diatoms (big diversity – all 

sorts of adaptations

Yallop and Anesio 2010 Annals of Glaciology
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Bacteria
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Many different habitats on the surface of ice

“Clean” snow (104 - 105 cells/L)

Red snow (107 cells/L)

Biofilm (107 cells/L)
Dirty ice(107 cells/L)

Runoff (101cells/L)

Lutz et al. Environmental Research Letters (2013), FEMS Microbiology Ecology (2014)
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Are microorganisms important??
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Photo: Chris Bellas

CO2

Organic C

Photosynthesising

microbes 
Heterotrophic 

bacteria

Does presence mean activity?
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1) liquid water, 

2) chemical elements and 

3) energy sources, 

Life requisites
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79 km 

transect
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“clean” ice

High density

Low density

Medium density
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14C – bicarbonate

Oxygen consumption/production

CO2 production/consumption
3H - leucine

Photosynthesis, community respiration and bacterial production
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Yallop, Anesio et al. 2012. ISME Journal

Primary production

Wintergreen lake – eutrophic - Michigan

=
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Yallop, Anesio et al. 2012. ISME Journal
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http://www.youtube.com/watch?v=xHFmVvDS8rQ&

feature=youtu.be&desktop_uri=%2Fwatch%3Fv%3

DcyvLZEs_Gps%26feature%3Dyoutu.be&app=des

ktop

http://www.youtube.com/watch?v=xHFmVvDS8rQ&feature=youtu.be&desktop_uri=%2Fwatch%3Fv%3DcyvLZEs_Gps%26feature%3Dyoutu.be&app=desktop
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“- Driven mostly by patterns in precipitation and 

temperature

- A large community of plants and animals that occupies 

a distinct region”

-Distinct interactions between communities

-Distinct feedbacks between the physical, chemical and 

biological environment”

Definition of a biome
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Microorganisms are not pretty like a polar 

bear. Why do we care?
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1) The UK cosmetics market is worth £8.4 billions
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2) Laundry detergent unit sales in U.S. supermarkets in 2015 = 350 million units
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3) Cold adaptation in live attenuated vaccines – do you need a value?
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Frost on Mars

Image credit: NASA/JPL-

Caltech/University of 

Arizona/Texas A&M 

University 
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Thank you for listening 


