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BACKGROUND

▪ As circumpolar warming facilitates snow cover reduction, 
permafrost thaw, and shrub growth in low Arctic landscapes, 
the range of North American beavers (Castor canadensis) 
has expanded northward into tundra regions that have not 
yet been colonised by the species.1,2

▪ Beavers are ecosystem engineers that modify freshwater 
streams by establishing dams that can affect the morphology, 
chemistry, and hydrology of the aquatic environment.3,4

▪ Freshwater streams in the Arctic and subarctic provide 
critical habitat and connectivity to spawning and 
overwintering areas for fish.5,6

▪ The extent to which beaver-induced habitat changes alter 
freshwater streams supporting Arctic and subarctic fish 
populations is currently unknown and of concern to Inuit.

QUESTIONS

1) Do downstream and upstream benthic macroinvertebrate 
assemblages differ in composition?

2) Do downstream and upstream aquatic food webs differ in 
trophic structure and niche space?

METHODS

Field Methods
▪ Water quality sampling (e.g., DOC, turbidity)
▪ Beaver dam and channel measurements
▪ Canadian Aquatic Biomonitoring Network 

(CABIN) protocol for kick netting
▪ Backpack electrofishing
Laboratory Methods
▪ Water chemistry analysis
▪ Benthic macroinvertebrate taxonomy
▪ Stable isotope analysis (δ13C, δ15N)

EXPERIMENTAL DESIGN

Environmental measurements 
and samples were taken 
immediately downstream and 
upstream of impoundments, 
at beaver dams above and 
below the tree line.

In the Nunavik (ᓄᓇᕕᒃ) region of northern Quebec, 20 streams 
impounded by beaver dams were sampled in Kuujjuaq (ᑰᑦᔪᐊᖅ ) 
below the tree line and Tasiujaq (ᑕᓯᐅᔭᖅ) above the tree line. 
Sampling occurred during July and August in 2023 and 2024.

STUDY AREA

Completion of trophic niche and overlap estimates in 
impounded streams will help characterise food web 
changes and competition induced by beaver dams. This 
research will help determine whether beaver-
transformed tundra streams will affect fish populations 
and stream food webs, and describe the nature of risks 
they pose to Inuit food security in Nunavik.

NEXT STEPS & SIGNIFICANCE

PRELIMINARY RESULTS

▪ Benthic assemblage composition between downstream 
and upstream sites was significantly different, and their 
dissimilarity was driven was by Simuliidae, Baetidae, 
and other emergent insect families. 

▪ Proportions of disturbance-sensitive invertebrates (i.e., 
EPT taxa) and some functional feeding groups (filter-
feeders, shredders) were significantly lower in upstream 
sites, and attributed to channel morphology 
characteristics (e.g., substrate size, depth, flow).

▪ Resource use was different downstream and upstream 
for freshwater consumers, particularly below the tree line.
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FIGS 12-14. Proportions of EPT, filter-feeder, and shredder invertebrates in standardised CABIN kicknet samples.

FIG 15. C stable isotopes of benthic macroinvertebrates. FIG 16. C stable isotopes of freshwater fishes.

FIGS 1 & 2. Aerial photos of beaver dams in Kuujjuaq. FIGS 3 & 4. Aerial photos of beaver dams in Tasiujaq.

FIGS 5 & 6. Site photos below tree line in Kuujjuaq 
(left) and above tree line in Tasiujaq (right).

FIGS 7-10. Close-up photos of beaver dams 
in Kuujjuaq (top) and Tasiujaq (bottom). FIG 11. Map of sampling locations in the Nunavik region.
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