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Reporting on research objectives 
 

Dendroclimatology: 

Objective 1: Build a multi-species proxy of past climate.  

A regional chronology for Churchill and a proxy climate record using tree rings has been 

completed.  Similar studies and analysis are under way for the Mackenzie Mountains.  

Steve Mametôs MSc thesis (Mamet 2007) partly addressed this objective.  The tree ring chronologies 

reveal periods of enhanced and suppressed growth back to ~1650 (figure to left, bottom line is 

sample depth or sample size).  Growth rates and origin dates confirm recent warming and past 

periods of tree recruitment in response to warming events. 

 
Jeff Suterôs MSc thesis (in progress) is addressing the dendroclimate topic by using shrub 

rings from dwarf birch and willow.  The field collection phase of the research has been 

completed and specimens are being processed. 

    

Microclimate: 

Objective 2:  Quantify the different microclimates and compile a continuous data base. 

Variations in microclimate (left figure is an example of the type of data from one LTEMS ï 

Planted Forest) among the Long-Term Environmental Monitoring Sites (LTEMS) affect soil, 

permafrost (Kershaw 2008), snowpack, soil processes (Edwards et al 2006), plant growth and 

plant reproduction.  Analysis of the microclimate archive will vary with the end use. 
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The almost 20-yr-record from the Mackenzie Mountains (example above on right from Hare 

Foot site) will facilitate correlation with permafrost, plant growth and reproduction 

characteristics.  Over the years, several of the stations have been damaged by wildlife and 

data have been lost (Hare Foot has incomplete data for all years since 2006).  



 

Mid-Winter Snowpack: 

Objective 6: Quantify the different snowpacks and compile an annual data base.  

Mid-winter snowpack characteristics have been quantified within the 10 Churchill LTEMS 

and the five reclamation test treatment sites since 2002 (Kershaw 2008, Kershaw & 

McCulloch 2007).  No trends are apparent over the eight years of the study (figure includes 

five of the LTEMS where depth has not changed statistically).  Analysis has included 

chemical characteristics of the snow (Fishback & Kershaw 2005). 

  
 

Permafrost: 

Objective 3:  Assess the past and current status of permafrost.  
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Seasonal active layer and permafrost depth variations among the LTEMS will continue to be 

measured in order to extend the existing data base and evaluate the impact of anticipated 

climate warming (Kershaw 2008).  The active layer monitoring at the Mackenzie Mountains 

sites (Kershaw 2003b) continues with the 20th year of measurements completed in 2009.  On 

the figure to the left, the depth of thaw at the Goose Flats (GF) site has doubled as the site is 

about to become permafrost-free while the other five sites appear stable. The 2008 and 2009 

depth decreases were due in part to the reduced number of probe points (lost 65% of the sites 

at GF).  

 

Anthropogenic Disturbance Reclamation: 

Objective 4: Test reclamation treatments. 
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The reclamation test treatments installed at Churchill in 2002 were evaluated over their first 2 

growing seasons for Jennie Rauschôs thesis (Rausch 2006).  In addition to annual digital 

imaging, additional botanical assessments will be completed every few growing seasons 

(Rausch & Kershaw 2007).  A complete assessment was done in 2006 and another is planned 

for 2009. 

Along the abandoned Canol Project in the Mackenzie Mountains, the natural recovery status 

of the 60-yr-old anthropogenic disturbances will continue to be monitored (Kershaw 2003a).  

A number of photos from the late 1970s were retaken in 2008 to assess the visual extent of 

natural revegetation. 

 

Small Mammals: 

Objective 5: Determine the characteristics of small mammal communities. 

Due to the low trapping success and the amount of effort required (field and permit 

applications) this aspect of the research has been suspended. 

 

Soil Carbon Stores: 

Objective 7: Quantify the amount and characteristics of organic C stores. 

An archive of soil C values has been created for the Churchill LTEMS.  In 2008, in 

conjunction with the IPY research, 29 soil pits were excavated, described and sampled (Table 

below).  In addition to the full soil pits, a further ~290 organic matter depth measurements 

were taken (10 around each soil pit). In areas of thick peat, permafrost coring has been 

conducted to measure the C content with depth.  Similar studies in the Mackenzie Mountains 

permit comparisons between mountainous and lowland environments. 

  

Treeline Status: 

Objective 8: Assess the past and current status of treeline. 

Determine the status of treeline/shrubline.  

In conjunction with International Polar Year, permanent monitoring sites were established at 

Churchill (7) and the western Mackenzie Mountains (3) (Table below).  Each site consisted 

of a transect extending from forest through the forest-tundra transition into tundra (treeless).  

However, in the Mackenzie Mountains there is no forest so the transects either start in shrub 

tundra or a tree island and extend into sedge or shrub tundra respectively. 

 



     Churchill Wildlife Management Area
1 
  Canol Heritage 

          Trail
2
     Totals 

 
 

Mid-winter investigations along the Churchill IPY transects have been comleted for 2008 and 

2009.  In addition, twig and leaf collections were made to assess the water relations and tissue 

desiccation related to wind direction and proximity of the snowpack.   
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Project development 
 
If you have removed or modified your original objectives please explain why below. 
 
The small mammal study has been suspened for the last 2 years and I think I will drop it 
from the project.  The results are poor, which could reflect low abundance but I also think the 
time of the year is a factor ï before young had dispersed so abundance is low.  Running the 
trap lines requires very long days and with poor results it is difficult to justify the time.  
Finally, the process involved in gaining permits is difficult.  Training is required and much of it 
is irrelevant to field studies since the course are aimed at lab-based animal care.  The permit 
process also requires frequent reporting at the University and the Government of Manitoba 
which requires time that is hard to justify given the poor results. 
 
What logistical or scientific challenges have you encountered in the past season and 
how will you address these during the next field season? 
 
The cost of travel to the Mackenzie Mtns. site is high and varies greatly with the price of fuel 
(varies from normal to $1.84 per L along the Alaska Hwy). 
The transport of volunteers on the Mackenzie Mtns team and during the winter Churchill 
teams can be trying for them.  In 2009 a 4x4 van with seatbelts should alleviate the issues 
for the Mackenzie Mtns team but the travel times can still be a trial.  The winter Churchill 
transport via qamutik cannot be helped so it will continue to be a challenge for volunteer 
comfort. 
There are 12 dataloggers in the Churchill and 5 in the Mackenzie Mtns research areas that 
operate year-round.  Problems with lost data due to animal damage were common in the 
Mackenzie Mtns. and high water damaged a logger at Churchill. 
 



 

Non-technical summary of results 
 
Give an account of the data collected and results (inputs and data) for the period 
covered by this report, mentioning any emerging trends. 
 
There is more evidence that permafrost is warming at both study areas.  In the Mackenzie 
Mtns. landforms with a permafrost core continue to shrink.   These circumstances appear to 
be driven by warmer air temperatures in both areas.  Both the instrumental record, dating 
back to the late 1800ôs and the proxy record dating back to the mid-1600ôs confirm warming 
at an increasing rate to the present.   
 
How do these data contribute to achieving conservation impacts? (e.g. actions based 
on results, management plans, site protection) 
 
Parks Canada manage Wapusk National Park ecosystems.  The entire area is underlain by 
permafrost.  Polar bears are common in the park during the ice-free season and pregnant 
females den until mid winter.  Permafrost is important since dens constructed into it help with 
termal regulation.  Long-term integrity of ecosystems in the park is linked to permafrost 
conditions and informed decisions on managing the park includes information on the status 
of permafrost. 

 
What is/ are the significance/ benefits of your research at the following levels? 
 

¶ Local (to the area of the research site) 
 
Improved understanding of local processes and factors affecting them. 
 

¶ National / Regional 
 
Adds to the information pool on permafrost status and conditions across the country.  This 
provides a more accurate picture of current conditions and trends so that predictions of 
future change can inform decisions on landuse and proposed developments. 
 

¶ International 
 
Fitting these data into a circumpolar context fill out our understanding of the response of high 
latitutes to global warming. 

 
Communication of results 

 
Printed: peer reviewed scientific publications; books / book sections; reports, management 
plans or policies; fact sheets, brochures, leaflets, pamphlets, posters, academic 
dissertations, annual reports, proceedings of conferences or workshops; letters; 
newsletters. 
 
Kershaw, G. P., 2008: Snow and temperature relationships on polygonal peat plateaus, 

Churchill, Manitoba, Canada. Proceedings of the Ninth International Conference on 
Permafrost, 1: 925-930. 

 
Mass media: broadcast production; film; TV, radio, print (newspaper/ magazine coverage); 
Press releases; press conference; interview, article creation; press trip 
 



15 min. live interview for The Green Majority on CIUT 89.5 in Toronto  
 
 
Meetings and conferences: presentations/ lectures; conferences; workshops; training 
sessions; discussions; local community meetings and events. 
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Other (specify): 
 
Guest lectures for university courses which focused on Earthwatch-sponsored research: 




