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Overview
·Subglacial Environments ɀComplex Systems
·Subglacial Hydrology

·Volcanism and Ice Sheet Dynamics

· Life in Extreme Environments

·Geochemical Cycles

·Global Connections

·Technology Developments 

·Important Research Directions
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Global Warming-
Environmental Change

·Sea Level Rise

·Frequent Extreme Events 

·Water Scarcity

http://www.bom.gov.au/info/climate/change/gallery/71.shtml

http://www.nasa.gov/vision/earth/lookingatearth/h2005_katrina.ht
ml

Weiss and Overpeck - U-Arizona



Ice Sheets and Sea-Level Rise



Greenland

·Melting 

·Ice discharge

Konrad Steffen and Russell Huff
Cooperative Institute for Research in Environmental Sciences (CIRES),
http://cires.colorado.edu/science/groups/steffen/greenland/melt2005/

Roger J. Braithwaite, 
The University of Manchester, UK



Average summer temperature at South 
Pole -27.5°C / -17.5°F
Average winter temperature at South 
Pole -60°C / -76°F

McMurdo Station
2009 Average -19.4°C / -3°F
January 2009  -4.6 °C/ 23.7 °F  /

X

Casey Station
Annual Average -8.4°C / -14.3°C
January   -2.6 °C/ 2.6 °C  /
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Sticky Spot

Byrd Station

Ice Stream D

Whillans Ice stream Siple 
DomeRidge B/C

Byrd Subglacial Basin

Byrd Plateau
Byrd 
Subglacial Trench]



WAIS Ice Streams and tributaries

Bamber, with velocity data from Joughin et al. 2002
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Subglacial Environments

Slippery When Wet



Subglacial Environments
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Ice Sheet 

Interior

Subglacial Hydrology

Life Habitat ïbio-geochemistry

Climate

Ice Shelf

+ Cavity

Ice Sheet  Grounding Zone

Subglacial Geology

Lithology, Sedimentary Processes

Tectonic Processes

Ice Dynamics



Hydrological Cycle



Subglacial 
Volcanism
·Constant and episodic heat 

supply for ice melting
·Constant water supply equal 

or exceeding ice sheet wide 
melt water production
·Threat to Ice Sheet Stability

·Unique aqueous subglacial
environment
·Presence of liquid water 

throughout cold periods
·Refugee for life 


