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Background and Research Problem:

     Wetlands are important ecological niches in High Arctic environments providing habitats for fauna and migratory birds. While hydrologic understanding of small patchy wetlands has progressed in polar desert areas (for example, areas like Resolute Bay), our understanding about the sustainability of large wetlands in the Canadian High Arctic is lacking. Only one hydrology study exists for the Truelove Lowland, Devon Island and no hydrologic information exists for the Polar Bear Pass (PBP) wetland area (20 x 5 km2 coverage), despite the fact that this site can be considered one of the most critical ecological sites on Bathurst Island. Therefore, for the next couple of years, we would like to continue (until 2010) to examine the hydrology of a low-gradient wetland at the regional scale (i.e. Polar Bear Pass, Bathurst Island, ~75o40’N, 98o30’W) so its temporal and spatial response to water inputs (meltwater, rainfall) and losses (evaporation and drainage) can be determined. This research will assist in establishing the future sustainability of this critical ecological site in context of varying climatic conditions (warm/dry summers vs. cool/wet summers) and perhaps future climatic changes.
     Progress Report and Plans for 2010:

Hydrologic research was conducted at Polar Bear Pass in 2009 and continues to focus on the above objective. We had a successful field season-our second full season capturing both snowmelt and freeze-back at PBP (mid-May to early Sept’09). Like 2008, we conducted an extensive terrain-based snow survey of the wetland and the adjacent hillslope creeks.  In addition, we broadened the snow survey to the south-side of the pass, managing to quantify both snowcover distribution and melt here in comparison to the north-side. Field observations in 2008 had indicated that snow receipt, timing of melt and its duration varied across the wetland, especially along a north-south gradient.  Low-level aerial photography from a helicopter, in association with satellite imagery has confirmed the strong control of topography, aspect+wind on snow receipt and melt.  It is anticipated that Jane Assini’s MSc thesis, which seeks to document the spatial and temporal snowcover and melt pattern of PBP (2008, 2009) will be completed by Spring, 2010. In 2010, our plans are to continue this snowcover and melt study, since snow remains one of the most important sources of water for ponds and wetlands. Young and students (1 MSc: Miller, 1 or 2 Hon. BSc students: TBD), including one or two Resolute High School students will conduct this snow research. Climate information, like temperature, radiation and radiation for a snowmelt model will be provided by the main automatic weather station near the PBP cabin and four additional roving weather stations placed in the pass. In 2009, Greg Kalmach, Campbell Scientific, Canada visited PBP to service the main weather station. In 2010, all the instruments at this met station will be replaced.

The PBP wetland area is bordered by hills reaching ca. 100 m a.s.l. and hillslope channels are a common feature. Runoff from these hillslopes is effective in moving both water and matter into the adjoining wetland zone. Nelson De Miranda recently completed his Hon. BSc thesis on the streamflow patterns of these hillslope creeks. Results have been submitted to the journal Hydrological Processes. In 2009, runoff from these study sites continued to be monitored along with intra-basin landscape features (moss, ground ice, thermokarst). Specifically, the frost table, soil moisture and ice contents were systematically evaluated along transects in these zones. With a warming climate, it is anticipated that the types and percentages of landscapes within catchments will change along with alterations in streamflow through shifts in infiltration and storage. Aspects of this study will form the basis of Elizabeth Miller’s MSc research.


PBP is made up of a mosaic of ponds, lakes, wet meadows and wet and dry ground. To examine issues of sustainability based on the degree of hydrologic linkages, substrate and pond size characteristics, we instrumented a number of ponds with water level recorders. Manual measurements of water and frost tables, water chemistry (pH, conductivity, etc) were also made on a routine basis (2007-2009). Plans are to maintain this monitoring strategy for one more year (1 Hon BSc student: TBD). Issues of pond sustainability continue to form a critical aspect of Anna Abnizova’s PhD thesis. Anna’s Abnizova’s PhD goals are to evaluate the importance of hillslope-wetland hydrological linkages, and contributions of ground ice melt in pond sustainability. She also aims to trace the seasonality of nutrients (e.g. carbon) and identify the terrestrial pathways and their role in moving nutrients into ponds. In 2009, Anna had another long field season (May to early Sept) and monitored carbon movement and other nutrients from hillslope channels, late-lying snowbeds, wet meadows into various ponds (e.g. linked, isolated, small to large, varying substrate.). Anna’s preliminary results suggest that most carbon moves into ponds during the snowmelt period but the rate and amount is defined by snow depth and rate of melt. Due to a rainy and cold season in 2009, connectivity between ponds was strong and indications are that carbon loadings into ponds will be high with the continual flushing of carbon from the thawed active layer. In 2010, Anna will focus her last field season on the snowmelt period. Alison Croft (MSc student) and her assistant Heather McGregor (Hon. BSc.) undertook a pond ecohydrology study at PBP and Cape Bounty, Melville Island in 2009. Alison had a successful season and can link pond regimes (stable, fluctuating, ephemeral) to macro-invertebrate diversity (i.e. pond bugs) at PBP, but due to poor weather she was not able to obtain final water table and diversity measurements at Cape Bounty. Equipment and final measurements will be obtained in 2010 by Young and Miller. Young would like to visit SW Bathurst Island (1 day reconnaissance of a large, extensive wetland) in 2010. Its hydrologic pattern differs from PBP.


Sina Muster (PhD) is linking extensive ground truth regarding the energy balance of typical micro-sites in the wetland and the polar desert environment with concurrent remote sensing imagery. Sina’s 2010 plans at PBP are similar to her 2009 strategy.

International Polar Year-Outreach/Training
In 2009, we held a community Open House at PBP. In 2010, we expect to carry out the same activity. 

Anticipated Schedule for People at Polar Bear Pass, Bathurst Island in 2010.
	Person
	Time in Field (includes time in Resolute Bay)

	Kathy L. Young (Principal Investigator)
	May 12 to May 26
July 23 to Aug. 8

	Elizabeth Miller (MSc Student)
	May 12 to Aug. 8

	Anna Abnizova (PhD Student)
	May 26 to July 2

	Sina Muster & Field Assistant
	July 2 to July 23

	Greg Kalmach (Campbell Sci. Canada)
	July 17 to July 23

	Field Assistants (1 or 2 Hon. BSc students)
	May 12 to Aug. 8

	Resolute High School Students (1 or 2)
	May 12 to May 26


