Influence of liquid water and geospatial dependency on biological activity and
greenhouse gas emissions in Arctic soils

Dr. Steven Siciliano, Department of Soil Science, University of Saskatchewan

Project Locations: Alexandra Fiord (78°53” 75°55’) Eastwind Lake (80°08” 86°10°) and
Truelove Lowland (75°33’ 84°40”)

Timeframe: Alexandra Fiord (July 7-17, 2008) Eastwind Lake (July 17-27, 2008) and
Truelove Lowland (July 27-August 7, 2008)

Project Description

Purpose: Liquid water and not temperature likely controls a wide variety of biological
processes in frozen soil. These processes include the conversion of nitrogen, release of
greenhouse gases and the transformation of contaminants. Geospatial dependency is a
measure of how natural processes vary from one location to another. Understanding
geospatial dependency is crucial for understanding how large an area a particular
measurement can be applied.

Goals: The first goal of this year’s research is to collect a variety of Arctic soils and
monitor their release of greenhouse gases and conversions of nitrogen during the
summer. We will use these data to identify and characterize the spatial dependency of
summer greenhouse gas emissions from Arctic soils. The second goal is to investigate
these processes under winter conditions by returning samples of these soils to the
laboratory where we will study the biological and chemical properties of these soils when
frozen.

Transportation: We will fly to and from our research sites. We will conduct all work at
those sites on foot.

Structures: We will live in temporary tent camps while on site. No permanent structures
will be built.

Restoration / Abandonment: We will remove all equipment and waste when we leave
each site.

Methodology: We will be bringing a custom built FTIR analyzer of trace gasses to
directly assess greenhouse gas fluxes in the field. After we measure the greenhouse gas
flux, we will collect small soil samples from these locations for analysis of the soil
bacterial community and soil chemical properties. Analysis of the soil biology and
chemistry will allow us to determine the biological processes that determine greenhouse
gas fluxes. Because the majority of nitrous oxide release may be occurring from Arctic
soils in the winter, we will also take disturbed and undisturbed cores from these sites and
return these cores to the laboratory. By experimentally modifying the amount of liquid



water present at -5C we will be able to determine the rates of greenhouse gas production
from these soils across a range of liquid water contents in frozen soil.

Data / Reporting: The data collected will be used in the writing of peer-reviewed
scientific papers. We expect that at least 2-3 publications will result from this research.
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