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JIRP Research Project: Ecology 
 

Overview: Ecology is the study of living systems, their interactions with each other, and their 
interactions with abiotic components of the environment. Relevant to life on the Icefield, 
establishment of communities (microbes, lichens, plants, and invertebrates) on recently 
exposed substrate (rock and sediments) is relatively slow. The rate of colonization of 
substrate post-glaciation and the process of soil development is dependent on several factors, 
including the availability of required nutrients such as nitrogen, phosphorous, and potassium. 
Densities of communities living on the ice surface itself (microbes, algae, and invertebrates) 
are also strongly influenced by biogeochemical cycles and nutrient availability. 
 
Specific Research for 2018: Alpine Biome: Soil Development Processes  
A long-term goal in alpine research is relating colonization of bare substrate, primary 
succession, and soil development to microbial activity and biogeochemical cycling. In turn, 
this is relevant to understanding life processes and dynamics of the periglacial environment 
and establishment of alpine communities.  Also relevant to periglacial dynamics (and 
deglaciation) is the overall biomass and metabolic activity of ice surface communities.     

The 2018 ecology research effort will focus on processes of soil development in 
relation to nutrient availability in the periglacial and ice surface habitats.  In many such 
habitats, nitrogen is limiting to growth.  Nitrogen-fixing microbes are required in all 
ecosystems for converting molecular nitrogen (N2) to bioavailable forms of nitrogen. 
Depending on species, nitrogen-fixing bacteria can be free-living or associated with specific 
species of plants or lichens in symbiotic relationships.  Additional nutrients that are of 
interest to understanding soil development processes and rates include (but are not limited 
to) phosphorous, potassium, and sulfur.   
 
Logistics: Introductory information on methodology, soil type and development analyses, 
and diversity surveys will take place during field trips in Juneau and at Camp 17, and be 
reinforced throughout the summer. Data collection will occur on nunataks accessed on single 
to multi-day field excursions while based at Camps 10 and 18. 
 
Faculty: Listed by dates of involvement 

• Jeremy Littel (U.S. Geological Survey) (Juneau - C17) 
• Andrew Morris (University of Oregon) (Juneau - C17) 
• Catharine White (Northwest Community College) (C10 – C18) 
 

Recommended pre-JIRP reading:  
Cook, J.M. (2013) Nutrient cycling on glaciers I: Nitrogen. ‘To the Poles’ Wordpress blog, 
https://tothepoles.wordpress.com/2013/11/14/nutrient-cycling-on-glaciers-1-nitrogen/ 
  
Bradley, A.J., Singarayer, J.S. and Anesio, A.M. (2014) Microbial community dynamics in the 
forefield of glaciers.  Proceedings of the Royal Society B. 281: 20140882. 

http://dx.doi.org/10.1098/rspb.2014.0882  
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