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Introduction
The endemic Vancouver Island (VI) marmot is an incredibly vulnerable mammal
and is listed as endangered provincially, nationally, and internationally. Due to the rise in
surface temperatures brought on by anthropogenic climate change, scientists believe that VI
marmot habitat will be reduced in size in the future. Using specific habitat requirements
determined first through an extensive literature review, then modified after analysis of
existing marmot colonies (Table 1), this research project has calculated and mapped the VI
marmot’s current potential habitat range as well as the projected potential habitat range based
on the Intergovernmental Panel on Climate Change’s (IPCC) worst-case scenario.

Table 1: Habitat Requirements Used for the Current
& Projected Habitat Range Maps

Figure 2: Projected Potential Habitat Range of the
Vancouver Island Marmot

	
  

Methods
An extensive literature review led to the understanding of 6 habitat requirements
(Table 1). A map was created of current potential habitat based off of this model. Unfortunately,
after obtaining a dataset of known marmot winter burrows, known as hibernacula, it was found
that the model was not precise, as only 13.7% of the colonies fell within the mapped habitat. Thus,
the hibernaculum locations were analyzed and the habitat constraints were altered in order to
encapsulate a larger proportion of the hibernaculum, leading to a more precise habitat model
(Table 1). Below, the two modeling constraints are explained.
Modeling constraints based on the literature: 1) Due to climate and food sources, VI
marmots can be found in Coastal Western Hemlock (CWH), Mountain Hemlock (MH), and
Coastal Mountain Alpine (CMA) Biogeoclimatic zones. 2) They are found between 950 m and
1500 m in elevation. Below 950 m, there are too many trees, which restrict the species’ ability to
see predators approaching, and above 1500 m there is not enough soil to burrow into as well as
too much snow in spring when marmots emerge from hibernation (snow pack limits food
sources). 3) VI marmots prefer south- to west-facing slopes (135° to 315°) as these aspects get
more sunshine throughout the year, which melts snow faster after hibernation. 4) This species also
require fairly steep slopes (30° to 50°) as snow creep inhibits tree growth. 5) VI marmots require
both a specific soil depth (>10 cm) in order for burrowing, and 6) a specific winter snow depth
(>10 cm) so that burrows are insulated during the cold winter months when the species is
hibernating. 7) Finally, VI marmots prefer open meadows, as opposed to forested areas; again,
this is due to their inability to see predators approaching in forested areas. However, since
meadows are small and found scattered throughout the island, this constraint could not be
mapped due to the level of remote sensing that would have been required.
Modeling constraints based on known hibernacula locations: After analyzing the
hibernaculum, it was determined that a very low proportion of the current population are
actually found within the CWH zone (2.3%), and so this zone was removed from the model. In
addition, it was found that many marmot hibernaculum are found higher than 1500 m in
elevation. When the upper elevation constraint was increased to 1620 m, only 0.9% of the colonies
were found higher. Furthermore, the species did not seem to prefer specific slope aspects – in fact,
a pattern for this requirement was not found in the marmot hibernaculum data at all. Thus, this
requirement was removed from the model. In addition, VI marmots are found in many areas that
are less than 30° in slope; i.e. they do not always prefer steeper areas, but can often be found on
fairly flat ground. Thus, the lower constraint of this requirement was decreased to 0°.
Furthermore, it was found that the soil depth used in this model was not detailed enough – many
marmots were found in areas that, according to the terrain map used, did not have soil. Thus, it
was determined that the soil data was not precise enough to use in this model. Finally, analysis of
the hibernaculum allowed us to understand that snow depth impacts hibernaculum much more
than originally thought, and a depth of >50 cm was needed rather than >10 cm.
After the final habitat requirements were established, the current potential habitat
range map was created using GIS (Figure 1).
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Figure 1: Current Potential Habitat Range of the
Vancouver Island Marmot

Conclusion
The projected habitat range map allowed us to
understand the potential effects of climate change on the habitat
range of the Vancouver Island marmot. In the current potential
habitat range map, the total habitat area made up approximately
3200 km2, or a total of 9.6% of the island (Table 2). Within these
areas marmots prefer open meadows, and so this total area can be
expected to be much smaller. After climate change impacts were
imputed into the model for the projected map, it was found that
marmot habitat range is expected to make up approximately
84.8km2, or a total of 0.2% of the island in 2080 (Table 2). This
significant reduction in habitat can be expected to have a negative
impact on this already vulnerable species.

Table 2: Results of the Study

Creating the Projected Map
After the current potential habitat range map was created, the habitat
requirements were analyzed in order to determine which would change due to climate
change. It was understood that the elevation, aspect, slope, and soil depth requirements
would not alter with increasing surface temperatures. However, due to the IPCC’s
worst-case scenario, winter snow depth has the potential to decrease on Vancouver
Island in the future, and biogeoclimatic zones may shift or change with increased surface
temperatures. This information was obtained through ClimateBC, a climate modeling
program created at UBC that maps the projected shift in biogeoclimatic zones, as well as
has projected changes in precipitation, temperatures, and other climatic data for B.C. The
changes in these two habitat requirements greatly impacted the projected habitat range
of the VI marmot (Figure 2).

