
Erin Rendell1, Robert Way1, Maurice Jacque1,2, Glen Sheppard1,2, Madison 
Power1, Meagan Moroney1, Lili Paradi1,3, Nicole Gaul1, Nhu Le1,3

1 Northern Environmental Geoscience Laboratory, Department of Geography and Planning, Queen's University, 
Kingston, Ontario, Canada

2 Postville resident, Nunatsiavut, Canada
3 TRANT Ecological Legacies Lab, School of Environment, Resources and Sustainability, University of 

Waterloo, Waterloo, Ontario, Canada

Community-based ice interventions in 
support of resilient winter trails in 

Nunatsiavut



Queen’s northern research has a great 
student community!

Madison Power

Nicole Gaul

Lili Paradi

Meagan Moroney
Nhu Le



Nunatsiavut, 
Labrador, Canada

(KipukKak)

(Maggovik)

(kikiak)



Kaipokok Bay

Mulligan Bay

(KipukKak)

(Maggovik)

(kikiak)

Nunatsiavut, 
Labrador, Canada



Winter trails are essential to 
accessing cultural keystone 

places, activities, and species

Climate change is reducing 
trail access

Call from Nunatsiavummiut for 
robust winter trails



Research rationale

• Ice crossings are particularly vulnerable 
to extreme years 

• Increasing challenges with trail 
maintenance

• What can reliable winter trails look like?

North West River’s mechanical groomer broke through the ice in 
2018 (Saltwire, 2018).

Consistent ice and snow cover Strong ice cover
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Initiatives looking at trail resilience?



Snow

Ice

Thick/fluffy 
snow insulates 

the ice from 
cold air.

Compaction of 
snow can 

increase its 
density.

Denser snow 
allows more 

cold air to pass 
through it.

Colder air 
reaching the ice 
leads to greater 

freezing.



Conventional, mechanical groomer
~20,000 lbs fully-loaded

Snowmobile-towed groomer drag
270 lbs



Can snow compaction 
techniques be used to 

enhance the resilience of winter trail 
ice crossings in Nunatsiavut, Labrador?

So…



Snow compaction: study sites



• 1 km, n=11 sampling points

• Controls 10-15 m off

• High-use trail crossing

• Mechanical groomer
• n=4 passes, Jan 29 to Mar 15

Mulligan BayB



• 500 m, n=11 sampling points

• Controls 5 m off

• Small, freshwater pond

• Small groomer drag
• n=16 passes, Feb 3 to Mar 8

Little Brook PondC



• 6 km, n=16 sampling points

• Controls 5 m off

• Brackish coastal estuary

• Small groomer drag
• n=18 passes, Feb 3 to Mar 8

Ice Monitoring SiteC



Transect 
design
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4

450 MHZ ground penetrating radar (GPR) surveys were conducted along 
and across transects.

2

Ice thickness measurements were taken at the base of snow pits using a 
drill and weighted tape measure.

1

Snow and surficial ice layers were identified and measured using snow 
pits. Snow density samples were collected at certain snow pits.

3

Point-based snow and ice measurements along the GPR transects were 
geolocated using a DGPS.  



Ice thickness, pre-experiment (Feb 2026)



Ice thickness, pre-experiment (Feb 2026)



Mid-experiment (Mar 2026)



Mid-experiment (Mar 2026)



Mid-experiment (Mar 2026)



• Significantly higher mean ice 
thickness at LBP and MB

• Significantly higher snow density at 
all* sites (*IMS)

1 treatment vs 2 controls

• Difference in ice thickness 
homogeneity

• Difference in snow depth mean* or 
homogeneity (*LBP)

No significant
Preliminary 

results



April 2026

• Timing close to onset of spring melt
• Host event(s) to discuss W26 with 
KipukKak (Postville) residents

Additional insights

• GPR, ice core?, melt camera?

Workshops in S26, inform 
actionable findings to return to 
community

Next steps

… and my thesis



Relationships along the way



Thank you

labradorgeolab.ca 19epr1@queensu.ca @labradorgeolab

Postville Inuit Community Government, Makkovik Inuit Community Government, Town of North West River


