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Image credit: Noah Diffenbaugh and Marshall Burke, 2018



Biskaborn et al., 2017
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The Mammoth Steppe Concept: R. D. Guthrie, 1990



The Mammoth Steppe Concept: R. D. Guthrie, 1990



Bison Bob a big discovery on the North Slope
By Ned Rozell

Photo by Pam Groves 

Dan Mann holds the skull 
of a steppe bison that 
died on Alaska’s North 
Slope more than 40,000 
years ago. 

mailto:nrozell@gi.alaska.edu


Ice Wedges
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Photo by M. Grigoriev
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Photo by M. Grigoriev







1600



Image credit: Noah Diffenbaugh and Marshall Burke, 2018



17Photograph by T. Jorgenson

T. Jorgenson et al., 2001:
“Permafrost aggradation 
and the change from fens
to forests occurred in the
late 1600s.”

“Permafrost degradation began
in the mid-1700s and is associated
with periods with relatively warm
climate during the mid-late 1700s
and 1900s”



How would the formation of taliks influence Soil Carbon?
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• Increase in decomposition period (entire year vs. just the summer)
• Increase in soil temperature during the summer (by several deg. C)
• Changes in soil moisture – complicated: generally drying on the slopes 

and increase in moisture/oversaturation in low-laying areas/depressions



Abrupt Permafrost Thaw
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Thawing permafrost and melting ice lenses are adding turbidity to the Wulik River

From Devin Harbke report, 2005



Retrogressive thaw slumps, west coast of Baldwin Peninsula, Alaska, June 2010 (Photos: G. Grosse, GIPL UAF)
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35IPCC, 2007; Figure SPM6

Projected surface air temperature (2090-2099 relative to 1980-1999)
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CO2 and CH4 in ice cores from Greenland and Antarctica
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Thank you very much !

www.permafrostwatch.org



Study Area



Jorgenson and Heiner, 2004



High-resolution temperature modeling
Mean Annual Ground Temperature 

for 2010s Results are available on-line at

http://permamap.gi.alaska.edu

Projections of the ground temperature

RCP 
4.5

Resolution ranges 
from 30 to 770 meters



Potential ground surface subsidence

Modeled potential thaw settlement 
between 2000 and 2090  years from

RCP 
4.5

RCP 
8.5

Ice content along the North Slope of 
Alaska
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