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The endangered Vancouver Island marmot (Marmota vancouverensis, Swarth 1911) is one of only five
endemic land mammals in Canada (Nagorsen 2004). The Vancouver Island marmot is recognized as a
protected species under the B.C. Wildlife Act and is on the B.C. Red List of species at risk. Nationally, it is
listed under Schedule 1, Endangered, on the Species-at-Risk Act. Internationally, the International Union
for Conservation of Nature (IUCN) lists the species as Critically Endangered. A recovery program for the
marmot was launched in 1996, and 2020 was the twenty-fourth year of intensive recovery efforts.
During the 2020 field season, the Foundation participated in several core recovery activities intended to:
(i) increase the number of marmots in the wild and protect the persistence of existing colonies, (ii) support
wild reproduction, and (iii) relocate marmots found in unsuitable habitat. The Calgary Zoo’s Centre for
Conservation Research helped the Foundation to monitor marmots at several colonies while also
investigating the relationship between supplemental feeding and reproduction in the wild. Data from that
team have been incorporated into the results reported here.
In total, 12 captive-bred marmots and six wild-born marmots were released to augment six priority
colonies. Twenty-one feeders were installed at eight colonies to improve the reproductive potential of
>50 marmots. Eleven natural and two cutblock colonies produced >55 pups. There were 24 mortalities
detected in 2020, and at least 15 of those mortalities took place in 2020. Four marmots were rescued
from unsuitable or ephemeral habitat, three of which were among those released to new colonies later
in the summer. An additional two marmots were brought into captivity during the summer and retained
for a captive winter hibernation. The future of these marmots depends upon the needs of the captive
breeding population. Healthy marmots not needed for the breeding program will be re-released to
contribute to the persistence and growth of the wild population. Since 2003, the captive-breeding
program has resulted in the release of 529 captive-bred marmots into the wild. Currently there are 99
marmots in captivity, including 26 potential breeding pairs for 2021.
Wild population counts appeared stable, with approximately 200 marmots distributed across 22 colonies
in two main regions and at one isolated colony. The Foundation did not visit extralimital colonies in 2020.
The global COVID-19 pandemic impacted survey effort in 2020, and it is possible that population counts
would have been larger if effort had matched that of 2019.
This report presents the results from the 2020 field season.
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1. INTRODUCTION
While this report is primarily intended for partners in the Vancouver Island Marmot recovery effort to
facilitate the planning of activities for 2021, others may find it informative or useful for research. In this
report, you will find descriptions of the approach, methodology and results from activities conducted by
the Marmot Recovery Foundation during the 2020 field season. These results include data collected by
the Foundation’s field crews, as well as observations from the research team funded by the Calgary Zoo’s
Centre for Conservation Research. Collectively, this document refers to both groups as “field teams”. The
Calgary Zoo’s research team was in the field for the month of June, and deployed cameras to collect data
between June and September, in a smaller third year of a project to investigate the relationship between
supplemental feeding and reproduction. The information shared here is current and accurate to the best
of our ability. If you are looking for additional information about recovery planning for the Vancouver
Island Marmot, please refer to the Provincial Recovery Plan (Vancouver Island Marmot Recovery Team
2017), Federal Recovery Strategy (Environment and Climate Change Canada 2019), or visit the
Foundation’s website. Within this report, any mention of the “Recovery Plan” refers to the Provincial
document, unless otherwise noted.

2. ABOUT THE VANCOUVER ISLAND MARMOT
The Recovery Plan describes the species as follows:
“The Vancouver Island Marmot (Marmota vancouverensis) is British Columbia’s only endemic mammal
species; it lives only in mountainous areas on Vancouver Island. For 7–8 months of the year (approximately
early October to May), family groups of Vancouver Island Marmots hibernate in underground burrows
called hibernacula. During the 4–5 month active season in which they breed, raise young, and regain
weight, marmots continue to use their underground burrow systems for resting, avoiding summer heat,
and protection from predators. They also spend considerable time above ground foraging, resting,
sunning, and interacting with other marmots. Marmots typically live in colonies and when above ground,
they rely on alarm calls to warn others in the colony that a predator is nearby. The main predators of the
Vancouver Island Marmot are Golden Eagles, Cougars, and Grey Wolves,” (Executive Summary, p.v).
“Because of their reliance on alpine and subalpine habitat, Vancouver Island Marmots are not distributed
uniformly on the landscape. On a small spatial scale, marmots live in colonies that typically include one to
two family groups (Nagorsen 2005). Multiple colonies can live on a single mountain. Within this document,
the term “site” is synonymous with “mountain.” Marmots living at the same site can, therefore, disperse
or move between colonies without leaving the alpine or subalpine habitat; marmots dispersing between
sites must travel through lower-elevation forest habitats. Because alpine and subalpine areas on
mountains are separated by areas of unsuitable marmot habitat, it is thought that Vancouver Island
Marmots have a metapopulation structure (Bryant 1996); marmot colonies on the same mountain form
a subpopulation, and subpopulations are linked by occasional dispersal. The subpopulations that are (or
could be) linked by these dispersal events comprise the metapopulation. Dispersal events do not occur
between marmot metapopulations because they are isolated by distance. Two metapopulations of
Vancouver Island Marmots currently exist, one in the Nanaimo Lakes area of south-central Vancouver
Island and one further north in the Strathcona region,” (Section 3.2, p.3).
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3. ABOUT THE RECOVERY EFFORT
The Vancouver Island Marmot initially was designated as endangered in 1978 by the Committee on the
Status of Endangered Wildlife in Canada (COSEWIC). Additional protections have been provided by
Canada’s Species at Risk Act, and British Columbia’s Wildlife Act, Forest and Range Practices Act, Private
Forest Land Management Act, and Oil and Gas Activities Act. Intensive recovery efforts have been ongoing
since 1996 in order to increase the population size and distribution. Perhaps the most critical recovery
activity was the initiation in 1997 of a captive-breeding and reintroduction program that continues to
date. There are presently three facilities that breed marmots for the recovery program: the Calgary Zoo,
the Toronto Zoo, and the purpose-built Tony Barrett Mount Washington Marmot Recovery Centre. Since
2003, the captive-breeding program has released 529 captive-bred marmots and re-introduced 11 wildborn marmots to the wild, contributing to the re-establishment of 17 extinct colonies in the species’
historic range.
The Recovery Plan describes as its goal the establishment of two or more persistent, geographically
distinct metapopulations of Vancouver Island Marmots within the species’ historic range. It also specifies
seven key objectives:
1. Increase the number of marmots through augmentation and, if possible, by increasing survival
rates and reproductive rates in the wild.
2. Maximize opportunities for successful dispersion between colonies.
3. Maintain a large and genetically diverse captive-breeding population that can produce adequate
numbers of release candidates to support population recovery.
4. Prioritize the maintenance of genetic variability in the global population until recovery goals are
met.
5. Reduce knowledge gaps surrounding: (a) natural levels of variability in survival and reproductive
rates in the wild; (b) factors that determine key demographic rates; and (c) the best method to
monitor population size and key demographic rates long term.
6. Develop and implement a plan for reducing intensive management as metapopulations recover.
7. Develop and implement a sound strategy to ensure sufficient resources are available to support
recovery efforts until recovery goals are met.
Objectives 1-3 were the focus for the Marmot Recovery Foundation’s activities in 2020.
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4. WILD-LIVING POPULATION
The known, wild-living population of Vancouver Island Marmots is currently distributed in two
metapopulations and a single, isolated colony. The Strathcona metapopulation (Figure 1a) includes nine
occupied colonies and 39% of wild-living marmots. The Nanaimo Lakes metapopulation (Figure 1b)
includes 12 occupied colonies and 57% of wild-living marmots. Steamboat Mountain, in west-central
Vancouver Island, was not visited in 2020 but is believed to include approximately 4% of the wild-living
population; this estimate is based on the 2019 counts at this location, and the colony’s decade-long
history of continuous occupancy. The Foundation classified a colony site as “unoccupied” when there
was no marmot sign detected on its most recent two surveys. Colonies were classified as “data
deficient” when Foundation staff felt there was insufficient data to assess their occupancy. Some data
deficient colonies have not been surveyed for several years.

Figure 1. Distribution of the Vancouver Island Marmot in the wild (November 2020), including occupied, unoccupied and data
deficient colony sites in the (a) Strathcona and (b) Nanaimo Lakes regions.

4.1. Summary of the 2020 Wild-living Population
At the metapopulation level, the 2020 field season resulted in a very similar count and distribution to that
in 2019. The Nanaimo Lakes region continued to hold a greater proportion of the wild population than
the Strathcona region (57% vs 39%), a larger number of adults (n=58 vs n=36) and produced approximately
double the pups (n=39 vs n=18). However, yearling counts in the Nanaimo Lakes region were lower than
anticipated based on the 2019 pup counts; only 18 yearlings were seen from the 41 pups counted at the
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end of 2019, whereas 11 yearlings from 15 pups were counted in the Strathcona region. Each region
included a small number of large and successful colonies, but the vast majority of colonies remained small
in size. Survey effort in 2020 was only 60% of that in 2019 (325 person-days vs 543 person-days), and the
Foundation believes the wild count would have increased slightly in both regions with comparable effort.
There were some signs in 2020 to suggest that the distribution and/or density of marmot colonies could
be in the process of increasing. Hikers in Strathcona Provincial Park photographed marmots at a few
locations between re-established colonies on the ridge between Greig Ridge and Mount McBride. In the
Nanaimo Lakes region, field crew observed that marmots at one of the larger existing colonies (Mount
McQuillan) had expanded into new habitat on the mountain, and a marmot was photographed by a hiker
at an extirpated colony (Mount Landale) in the Nanaimo Lakes region. The Foundation is not yet confident
that the hiker sightings indicate new colonies rather than dispersal events in which marmots departed
one colony to search for breeding opportunities elsewhere. Future investigations could provide more
information.
Table 1. Summary of 2020 wild-living marmots, with additional details about select focal colonies.

REGION, Colony
NANAIMO LAKES

Augmentations
Releases
Translocations
N
N

≥2yo
Mean

1yo
Mean

6

0

58

14

Arrowsmith

0

0

11

Big Ugly¹

0

0

6

Gemini

2

0

Haley

2

McQuillan
STRATHCONA

Counts
0yo
Mean
Low

Total
High

39

102

120

5

7

21

25

1

12

19

19

2

1

0

2

4

0

3

0

3

5

6

2

0

5

2

8

15

15

6

6

36

22

18

67

83

Albert Edward

0

0

4

1

4

8

9

Greig Ridge

0

1

2

1

6

9

9

Tibetan

0

2

4

6

0

9

10

Washington

6

3

11

7

3

19

22

0

0

4

3

0

6

10

0

0

4

3

0

6

10

EXTRALIMITAL
Steamboat²
WILD TOTAL

12
6
98
39
58
175
213
¹Colloquial name. True name: Marmot Mountain.
²Not surveyed in 2020. Estimates are based on 2019 low-high counts of 3-5 adults, 0-2 yearlings and 6-6 pups, and
made with a conservative assumption of no new reproduction.

Page 9 of 51

250

Number of marmots

200

Nanaimo Lakes
Strathcona Park
Mt.Washington

150

100

50

0

Year

Figure 2. Mean population counts for the Nanaimo Lakes & Strathcona regions (2003-2020).
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Figure 3. Mean population counts for the wild-living Vancouver Island Marmot population (2003-2020).
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4.2. Dispersals Discovered in 2020
The term “dispersal” is used to describe wild-living marmots known to have moved by their own means
from one location to another. This is different from the translocation of marmots, whereby the
Foundation moves a marmot between locations, although those marmots may subsequently disperse
from their release location. In those cases, the dispersal is recorded as having started at the marmot’s
release site. Sometimes dispersals end in the mortality of a marmot before it reaches a new colony, or are
truncated by the capture of the marmot in unsuitable habitat. Currently, Vancouver Island Marmot
transmitters do not have satellite capabilities, and so all dispersals involve marmots moving untracked
through the landscape for some distance and period of time.
In 2020, the Foundation discovered two dispersals of note. The first was a dispersal of an adult male from
Mt. McQuillan to a cutblock on the flank of Mt. Moriarty, where it appeared that he sired a litter. The
male was 8yo when this dispersal was discovered and had initially gone missing as a 4yo, so his age for
this dispersal is unclear. This marmot had already participated in a dispersal as a 2yo in 2014, from his
natal colony at Douglas Peak to the neighbouring colony on Mt. McQuillan.
The Foundation also documented the end-of-season dispersal of a captive-bred male from his 2019
release colony on Mt. McQuillan to a neighbouring colony on Douglas Peak. This was a straight-line
distance of ~3.5km. This new colony is small, including just a single adult male and an untagged adult
believed to be female, so it is possible that he may continue his dispersal soon after emergence.

Table 2. Dispersals of wild-living marmots discovered in 2020.

Marmot

Age, sex
8yoM

Source
Colony
McQuillan

Receiving
Colony
Cutblock – LDL
trailhead

The Dude

Piero

2yoM

McQuillan

Douglas Peak

Notes
Approximately 11km. Initially
dispersed Douglas to McQuillan
(4.5km) in 2014. Missing Sept 2016May 2020.
Approximately 3.5km. Released on
McQuillan with two females in 2019.

4.3. Mortalities
The Foundation detected 24 mortalities during the 2020 field season (Table 3), including 14 in the
Nanaimo Lakes region and 10 in the Strathcona region. Four mortalities were of marmots recently
released or translocated. Fifteen of the detected mortalities were known to have occurred since 2019,
and up to 9 mortalities could have occurred in 2019 or earlier. Four of six recovered mortalities provided
evidence about the cause: two mortalities were caused by cougar predation, one may have been related
to hibernation, and one mortality was caused by severe acute trauma likely as the result of a mountain
bike collision. This was the second consecutive field season in which a marmot on Mount Washington is
believed to have died in a bike collision.
There were multiple mortalities detected at five marmot colonies in 2020 (Arrowsmith, Haley, Castlecrag,
Greig Ridge, and Mt. Washington); however, the lack of transmitter recovery during the field season made
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it challenging to identify causal patterns. In 2019, cougar predation had a strong impact on the marmot
colonies at Haley Lake and Mount Washington. In 2020, 1 mortality of a captive-bred marmot at Haley
Lake was caused by cougar predation, although another 2 nearby mortalities (Haley, Gemini) had similar
timing and could also have been cougar-caused; one was recovered with no evidence, and the other was
not recovered. The Foundation found no evidence of cougar predation on the marmots on Mt.
Washington, despite reports of cougar sightings on the mountain.
Table 3. Summary of the mortalities detected in 2020 and their suspected causes.

Region

Nanaimo
Lakes

Location

Arrowsmith

Davey

Arrowsmith

Mabel2

Arrowsmith

Maya2

Arrowsmith
Big Ugly

Butterscotch
Gaylord

Douglas

Barkley

Haley

Devin

Haley

Saul

Gemini
McQuillan

P Mtn
Sadie
Unknown
Unknown
Strathcona

Marmot

Castlecrag

Date
Mortality
Detected
Aug 4,
2020
Aug 13,
2020
Aug 13,
2020
Sept 6,
2020
May 21,
June 12,
2020
Sept 9,
2020
Sept 11,
2020

Oct 14,
2020
Kawhi
Sept 11,
2020
Wilhelmina June 2,
July 6,
2020
GarfieldJune 1,
Gilbert
2020.
HuckleSept 6,
berry
2020
Columbia2 July 13,
2020
Genevieve Aug 19,
2020
Pixy
Sept 19
2019, June
11 2020

Cause of
Mortality

Recovered

Unknown

No

Unknown

No

Unknown

No

Unknown

No

Unknown

No

Unknown

Yes

Predation

Yes

Unknown

Yes

Unknown

No

Unknown

No

Unknown

No

Unknown

No

Unknown

No

Unknown

No

Unknown

No

Notes

Released July 2020.
Evidence suggests
cougar.
Released July 2020.
Bare transmitter.
Released July 2020.

Implanted late
August.

Mortality suspected
2019.

Page 12 of 51

Region

Location

Marmot

Date
Mortality
Detected
Aug 10,
2020

Cause of
Mortality

Recovered

Notes

Predation

Yes

Evidence suggests
cougar.
Mortality suspected
2019.

Castlecrag

Molly2

Castlecrag

Pickle

Sept 19

Unknown

No

Greig Ridge
area

Oscar3

May 26,
2020

Unknown

No

Greig Ridge
area
Greig Ridge
area

Aberfeldy

July 23,
2020
July 23,
2020

Unknown

No

Unknown.

No

Washington Jabba

June 11,
2020

Unknown

Yes

No indications that
predation. Possibly
hibernation-related.

Washington Annacis

May 28,
June 14,
2020

Unknown

No

Mortality suspected
2019.

Washington Pearl2

May 28,
June 14,
2020

Unknown

No

Mortality suspected
2019.

Washington Birch

July 22,
2020

Severe
acute
trauma

Yes

Released July 2020.
Injuries consistent
with being struck by
a mountain bike. The
Foundation is
working with the
Resort to identify
and enact strategies
to minimize future
risk to marmots.

Total

Dewey

24 detected: 14 Nanaimo Lakes, 10 Strathcona.
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4.4. Reproduction
The Foundation counted at least 17 litters and 55 weaned pups in 2020. In the Nanaimo Lakes area, nine
colonies produced 12 litters and 38 pups, and in the Strathcona region, four colonies produced five litters
and 17 pups. Colonies that produced multiple litters included Big Ugly, Mt. McQuillan and possibly Mt.
Arrowsmith in the Nanaimo Lakes region, and Mt. Washington and possibly Marble Meadows in the
Strathcona region. Both active cutblock colonies produced litters. Remote cameras started to capture
footage of pups above ground on June 19 (Big Ugly), and field crew first observed pups in early July.
Pup counts were higher than expected for 2020, since there had been strong reproduction (>70 weaned
pups) in 2019, and most of those breeding females were expected to skip a year before producing another
litter. Although Mt. Washington did produce two litters, it should be noted that only three pups were
counted during the field season despite numerous visual and remote camera surveys by the project
veterinarian and marmot keeper. This was not a particularly productive year for that colony.

Table 4. Weaned pups counted in 2020.

Region

Site

Nanaimo
Lakes

Arrowsmith

#
# pups Suspected
litters
dam
1-2
6-8
Unknown

Big Ugly

3

12

Addison, Jade
or unknown

Haley

1

3

Heather

1

1

Towhee or
possibly
Nootka
Winona

2-3
1

8
1

Unknown
Unknown

1
1

2
2

Triscuit
Marmalade

1

3

Blossom2

1

4

Unknown

1

6

Unknown

McQuillan
P Mtn
Sadie
Cutblock –
Area K
Cutblock –
LDL trailhead
Strathcona Albert
Edward
Greig Ridge

Notes
Pup count confirmed through remote
cameras. Two litters likely. Hulk is the
presumed sire of both.
Pup count doubled with data from
remote cameras. Loki3, Lynnie are the
presumed sires.
Pup count confirmed through remote
cameras. Presumed sire is Onslo2.
Limited survey effort. Possible that other
pups. Winona is young for a first-time
breeder (2yo) and was translocated from
Mt. Washington in 2019.
Main meadow and west meadow.
Pup recorded on camera but small field
of view. Possible that other pups.
Presumed sire is untagged.
Presumed sire is Piccolo.
Presumed sire is The Dude. This is
Blossom2’s third or fourth litter in the
past four years.
Dam may be Daisy2, sire may be Cortez
(failed transmitters).
This is the second known litter at this
colony.
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Region

Site
Marble
Meadows

TOTAL

#
# pups Suspected
litters
dam
1-2
4-6
Unknown

Washington

2

13 colonies

17-20

3
55-59

Willow,
Debbie

Notes
Four pups recorded on remote camera.
Two pups, possibly from an additional
litter, photographed by hikers.
Presumed sires are Gord, Macallan,
respectively.
2019 count was ~60 pups.

4.5. Snowpack and Hibernation Survival
Snow accumulation started slowly for the 2019-20 winter, with a dry cold snap in October followed by a
warm and dry November. By January 1, 2020, Vancouver Island had just 53% of its normal snowpack.
January storms deposited large amounts of snow on Vancouver Island’s mountains and other provincial
mountain ranges, and by March 1st, Vancouver Island’s snowpack had grown to 93% of average levels. By
the time the marmots were emerging in May, snow levels had dropped again to 68% of normal
measurements (Figures 4 and 5), compared to 58% at the same time in 2019.

Figure 4. Snow water accumulation at the Jump Creek water station in the Nanaimo Lakes region (2019-20;
FLNRORD 2020).
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Figure 5. Snow water accumulation at the Wolf River Upper water station in the Strathcona region (2019-20;
FLNRORD 2020).

The late snowpack did not appear to translate to poor overwinter survival in the wild. The Marmot
Recovery Foundation defines a marmot as having survived hibernation when it was detected on active
telemetry signal, or not active but tracked to a burrow, on or after September 15, 2019, and on active
signal again by mid-June 2020. By this definition, 86% of monitored marmots in the wild survived
hibernation (18 of 21); survival was 100% if only wild-born or stepping-stone marmots are considered.
However, there was an additional mortality discovered by chance in early June. Field crew hiking on Mt.
Washington discovered the remains of a 5yo resident male whose telemetry had failed prior to
hibernation. There was no evidence to suggest that predation was the cause. Based on timing the
mortality could have been related to hibernation. Unfortunately, secondary scavenging meant that no
cause of death could be determined. When this mortality is included in survival estimates, total overwinter
survival was 82% for marmots in the wild (Table 5), and 94% if only wild-born or stepping-stone marmots
were considered.
Other deceased marmots included three captive-bred marmots in their first wild hibernations (1 each at
Big Ugly, Mt. McQuillan, and P Mtn).
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Table 5. Overwinter survival and mortality in 2020.

Population

Suspected Overwinter Mortalities

Nanaimo Lakes

Gaylord (Big Ugly Mtn), Wilhemina (Mt.
McQuillan), Garfield Gilbert (P Mtn).
Jabba¹

Strathcona (Mount
Washington and
Castlecrag)
Extralimital Sites
TOTAL

Unknown

Estimated Overwinter Survival
for Population (x of y)
77% (10 of 13)
89% (8 of 9)

Unknown
82% (18 of 22)

¹ This 5yo resident male was found deceased by field crew hiking on Mt. Washington. Because his telemetry had
failed prior to October 2019, he was not being monitored and his mortality was discovered by chance.

4.6. Summer, Fall Weather
Drought was a minor consideration during the summer of 2020. Of the 12 drought assessment periods for
West and East Vancouver Island (June 24-October 14, 2020), the FLNRORD Water Management Branch
(2020) rated 10 and nine as normal or dry (levels 1 and 2 of 4), respectively. The Foundation saw no field
conditions that suggested marmot forage senesced early in response to drought. Marmots began to reenter hibernation in September, with the first detection of a marmot in torpor at Mt. Washington on
September 25.
Despite a relatively cool, wet summer, lightning storms in late July and August sparked several wildfires
on Vancouver Island. A wildfire that started on Green Mountain on July 31st was of particular interest to
the Foundation because of its proximity to occupied marmot habitat near the summit, as well as to three
additional occupied colonies (Gemini, Haley and Butler). At its peak, the fire covered 16.9 hectares (British
Columbia Wildfire Service 2020), and considerable resources were deployed in order to contain its spread.
The fire never entered marmot habitat. The direct impact of a wildfire on marmots has not been
investigated. The Foundation suspects that marmots would survive a low-intensity fire by seeking refuge
in underground burrows, but that marmots are unlikely to find underground protection from a highintensity fire. Wildfire may have played a historic role in maintaining marmot habitat (Laroque et al. 2000),
so it is possible that low-intensity wildfire could actually be helpful to Vancouver Island Marmots in the
long-term.

4.7. Observations of Marmot Habitat
Field teams continued to note that tree ingress is a problem at several colonies (Table 5). Tree ingress
degrades historic marmot habitat in two ways: (1) immature trees become established and obstruct
sightlines from marmot refuges and lookout boulders, and (2) as trees become established, they provide
significant stalking cover at the ground level, an impact already documented at several colonies (Figure
6). Both issues improve the hunting success of predators, especially cougars, and may result in poor
survival outcomes for marmots at these locations. This tree ingress is symptomatic of climate changeinduced succession of high-elevation habitat from the subalpine and alpine ecosystems on which marmots
rely to forest ecosystems.
Tree ingress significantly impacts marmot habitat and eventually replaces it altogether. In early stages,
young trees facilitate predation as discussed above, and make colonies more vulnerable to extirpation.
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Marmot habitat is already highly constrained, and declining habitat quality or habitat loss will make
recovery of the species more difficult and costly. Ideally, the Foundation would conduct habitat
improvement activities before predation or vegetation succession becomes a significant problem for a
colony. This could mean that the colony remains stable without needing augmentation support. Early
action also means the clearing work is more efficient because trees are smaller and less numerous.
Table 6. Observations of habitat conditions at marmot colonies in 2020.

Region
Nanaimo
Lakes

Site
Arrowsmith

Sublocation
South meadow

Summit bowl

Jewel bowl
Big Ugly

East meadow

Green

Haley

Main meadow

Heather

Main basin

Notes
A small number of trees are becoming established
in the main meadow. A few of these are within
stalking distance of burrows. Field crew
reassessed this site, and increased its priority level
from 2019. There were 1-2 litters documented
here in 2020.
The most productive area (“Wall meadow”) is
mostly clear of new tree growth, but some small
trees may have ingressed.
The “Waterfall” area produced litters in 2018 and
2019. There are trees near the natal burrow that
could be a high priority for removal or limbing, if
ingress is confirmed.
More investigation is needed to evaluate which
areas may be problematic for marmots.
Immature yellow cedars as well as larger, more
established trees. Both small and large trees have
been associated with past predation events. This
colony has been productive and persistent for
over a decade, and there were 3 litters born in
here in 2020. Site improvement could support
continued productivity and prevent a future
decline.
The Nature Trust cleared trees here as recently as
2017. Access was challenging for a most of 2020,
but it would be worth a visit in 2021 to evaluate
the status of areas not cleared and to assess
regrowth in areas where most of the efforts were
directed. Additional work could help in changing
this colony from being a sink to a source colony.
This colony was large and productive, but is near
extirpation after having suffered ≥25 predations
since 2011. Tree in-growth appears to have
contributed to predator success. More
investigation is needed to evaluate which areas
are most problematic for marmots.
A single marmot family typically occupies a
hibernaculum in a treed basin ~300m below the
summit. Predation rates are high for the marmots
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Region

Strathcona

Site

Sublocation

Hooper

Eastern slopes

McQuillan

Main meadow

Castlecrag

Main meadow

West Shelf

Tibetan

Penny’s slide

Notes
that use this hibernaculum, and stalking cover is
provided both by large conifers and a dense alder
thicket between the basin and the summit.
Predators include both cougars and wolves.
Investigation is needed to evaluate whether this
hibernaculum could benefit from localized habitat
improvement, and also whether habitat at higherelevation areas could be improved to support
additional marmot families. Without habitat
improvement, this colony is likely to remain a
population sink.
The Foundation noted in 2017 after clearing
Hooper’s southwest meadow that there were
several other sublocations that could benefit from
tree removal and limbing. Hooper was thriving for
a few years, but lost several marmots to
predation. Some of these events occurred in areas
not yet cleared.
Several breeding-aged adults have been lost to
predation since the colony was re-established in
2009. Limbing and tree removal work in 2017
eliminated the highest-risk stalking cover in the
main meadow but within 50m there are stands of
younger trees becoming established. The colony
rebounded in 2020 and spread to new
sublocations on the mountain, and these
sublocations should be evaluated for tree ingress.
Field teams have noted the density of apparently
ingressing trees for several years now, and the
Foundation continues to be surprised by the
success of this colony despite these conditions.
Limited time was spent at this colony in 2020, but
cougars were recorded by remote cameras, and at
least one resident adult female was predated by a
cougar. The Foundation recommends using
satellite imagery to investigate ingrowth at this
site and learn more about its historic state.
Tree ingrowth may also be an issue at this highly
productive sublocation, although not to the same
degree as in the main meadow.
The slide is surrounded by trees, but there are
larger trees within the slide that could be limbed,
as well as clumps of smaller trees that will
eventually provide substantial stalking cover if
they continue growing. The Foundation has
limited mortality data from the site, so it is not
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Region

Site

Sublocation

Notes
known how many marmots are lost to predation
each year. The colony has persisted with small
numbers and limited augmentation support since
2008.

Figure 6. Tree growth in marmot habitat on Castlecrag Mountain, Strathcona Provincial Park. Photo by Joseph
Chisholm.

Page 20 of 51

5. SUMMARY OF “IN THE WILD” RECOVERY EFFORTS
Recovery work is supported by a number of partners and stakeholders, including the Provincial
Government, private landowners, the Calgary and Toronto Zoos, the Recovery Team, and the Marmot
Recovery Foundation. The Foundation’s efforts for the 2020 field season aimed to increase the overall
number of marmots in the wild, protect the persistence of existing colonies through augmentation and
the promotion of breeding opportunities, and support the growth and future breeding capacity of the
wild colony on Mt. Washington. The Foundation also worked to assist research partners in answering
recovery-related questions. Below is discussion of the activities conducted in working towards those goals.

5.1. Captive-bred releases
Release sites were selected based on monitoring data and feedback on augmentation priorities from the
Recovery Team. In 2020, the Foundation released captive-bred marmots to promote the persistence of
small colonies with past reproductive success, as well as to increase the breeding capacity of a source
colony that could produce future translocation candidates. To give captive-bred marmots the best chance
to survive to breeding age (Lloyd et al. 2018), the Foundation released no captive-bred marmots directly
into Strathcona Provincial Park. Instead, six captive-bred marmots were released to support three key
colonies in the Nanaimo Lakes region (Table 7). The other six captive-bred marmots were released on
Mount Washington to become future resident breeders. In a few years, it is hoped that their litters will
provide translocation candidates to augment colonies in Strathcona Provincial Park (see 5.2 for more
discussion on translocations).
Table 7. Captive-bred marmots released in 2020.

Region

Release Site

Nanaimo
Lakes

McQuillan

Haley

Gemini
Strathcona

Mt
Washington

Extralimital
Total

N/A
4 sites

Birth
Facility
Toronto
Zoo,
TBMWMRC
Toronto
Zoo,
TBMWMRC
Toronto
Zoo
Calgary Zoo
(1),
Toronto
Zoo (5)

#
Relea
sed
2

#
Females

#
Males

Names & Ages
(d=deceased)

Notes

1

1

Rocket (1yoM),
Amelia2 (1yoF)

Main meadow.

2

1

1

Saul (d, 1yoM),
Devin (d, 1yoF)

Haley bowl.

2

1

1

Aster’s bowl.

6

3

3

Diego2 (1yoM),
Kawhi (d, 1yoF)
Sarabi, Jordan,
Dora (1yoFs).
Quill, Nairobi,
George2 (1yoMs).

12

6

6

Released to
increase future
resident breeding
pairs. Quill was
recaptured.
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Table 8. Numbers of captive-bred marmots released 2003-2020.
Captive-bred Marmots Released 2003-2020

Year
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
TOTAL

Nanaimo Lakes
2
7
13
25
24
30
28
2
26
0
0
0
0
0
6
9
6
6
184

Strathcona
region
0
2
1
2
9
23
22
77
36
34
16
28
24
13
5
5
2
6
305

Extralimital Sites
0
0
0
0
4
6
18
6
4
0
0
0
0
0
0
0
2
0
40

Total
2
9
14
27
37
59
68
85
66
34
16
28
24
13
6
14
10
12
529

5.2. Translocations
The Foundation defines “translocation” as the purposeful capture and removal of a wild-living individual
from one location, and their release back into the wild. In most cases, translocated marmots are moved
from one wild location to a different one over the span of a day, a few days, or a few weeks, with the
marmots spending the interval at the Recovery Centre on Mt. Washington. In very rare cases, marmots
must sometimes be captured from the wild to spend a winter hibernating at the Recovery Centre on Mt.
Washington. When those marmots are re-released to the wild, the Foundation includes them in the
translocation counts because they were either wild-born or had been released, and so had already gained
experience living in the wild. Translocation counts also include marmots re-released to their original
location after a captive hibernation.
Since 2012, Strathcona Park colonies have been augmented through the translocation of marmots from
the wild colony on Mt. Washington. These marmots were either young wild-born residents, or captivebred ‘stepping-stone’ marmots that were first released on Mt. Washington in preparation for eventual
translocation to other colonies. After a series of cougar predations reduced the colony size in 2019 and
additional resident marmots were captured for management purposes and retained for the breeding
program, the colony on Mt. Washington was well below its carrying capacity for peak reproductive
performance. The Foundation decided to focus augmentation support on rebuilding Mt. Washington to
promote its future reproductive performance; therefore, the Foundation sourced its translocation
candidates from a single marmot family living in a cutblock in the Nanaimo Lakes area. Three yearling
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males were captured in May 2020. These males were released to colonies on Greig Ridge and Tibetan in
July 2020.
The Foundation also translocated three yearling marmots onto Mt. Washington: two had been resident
pups captured on the ski hill in 2019, and the third was a male pup captured from a Nanaimo Lakes
cutblock in 2019. In total, Mt. Washington received six released captive-bred and three translocated wildborn marmots this season.
Table 9. Marmots translocated in 2020.

Region

Release Site

Source

Strathcona

Washington

Washington

Washington

Tibetan

Greig Ridge

Total

3

#
Released
2

Names
(d=deceased)
Judy2 (1yoF),
Birch (d, 1yoF)

Cutblock –
Area K

1

Yabber (1yoM)

Cutblock –
LDL
trailhead
Cutblock –
LDL
trailhead
3

2

Pilot (1yoM),
Marvin2 (1yoM)

1

Sherman
(1yoM)

Notes
Born in Mt. Washington
colony in 2019,
captured with family
because of predation
risk. Overwintered in
the TBMWMRC. Rereleased to ski hill.
One of Marlu’s 2019
pups that overwintered
in the TBMWMRC.
Recaptured near
Strathcona Parkway,
apparently dispersing.
Observed by trapping
team for 3 days postrelease.

6

5.3. Trapping and Implants
The Foundation surgically implants radiotelemetry transmitters in a subset of the wild-living population
to facilitate the monitoring of their survival status and location. The monitoring data gathered as a result
of these implants facilitates a variety of management decisions about the allocation of resources, such as
the distribution of supplemental feeders, selection of sites needing augmentation, identification of
successful colonies able to provide wild-living marmots for translocation, and the rescue of marmots from
unsuitable habitat.
In 2020, all transmitters were implanted by the Foundation’s project veterinarian, Dr. Malcolm McAdie.
Implanted marmots (see Table 9) were aged 1yo or older, and surgeries were conducted in or after June
to allow marmots to regain some body condition following their hibernation. The Foundation conducted
seven implant sessions over the field season, including three sessions in cutblock colonies, three sessions
at other Nanaimo Lakes colonies, and one session at Tibetan slide in Strathcona Provincial Park. In total,
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16 marmots were captured and implanted, of which seven were first-time captures. Dr. McAdie also
implanted each of the twelve captive-bred marmots prior to their release into the wild.
Table 10. Transmitter implants of wild-living marmots in 2020.

Region

Site

Nanaimo
Lakes

Arrowsmith

Strathcona

Implanted
marmots
Ginger2, Dee

New
Replaced
implants transmitters
2
0

Total Notes
2

One resident
adult, one
yearling.
None caught.
One resident
adult, one
yearling.
One family of
five, one
breeding pair.

P Mtn
Sadie Peak

Triscuit,
Huckleberry

0
1

0
1

0
2

Cutblocks

The Dude,
Blossom2, Pilot,
Marvin,
Sherman,
Marmalade,
Piccolo
Macallan, Hollis,
Edgar, Arwen
Theo

5

2

7

0

4

4

Resident adults.

1

0

1

One of four
yearlings born
in situ.

9

7

16

Mt.
Washington
Tibetan

Total

5.4. Managing Marmots in Unsuitable Habitat
The response by the Foundation to marmots living in unsuitable habitat depends upon the reasons and
projected timeframe for the habitat issues. In 2020, three situations arose (see Table 10).
In the first situation, the Foundation visited three cutblocks that had been occupied in 2019, and
discovered a breeding pair in two of them, as well as three yearlings from a 2019 litter. Although these
cutblocks are not natural habitat and do not have intermediate- or long-term potential for supporting
Vancouver Island Marmots, neither do they present a critical threat to the individuals currently living
there. The Foundation implanted all four adults (see Table 9) and captured the yearlings for quarantine
and implant at the breeding centre. In July, the yearlings were translocated to Tibetan Plateau and Greig
Ridge. At the end of 2020, there were still two breeding pairs and their new litters in the cutblocks.
In the second situation, a wild-born yearling female on Mt. Washington was captured for a telemetry
implant but was discovered to be in poor body condition after her first hibernation. The Foundation
believes that she was the sole surviving pup of a marmot family that was predated upon by a cougar in
2019, and likely hibernated alone. She was moved into the breeding centre to improve her body condition
through supplemental feeding, with the intent to implant and re-release her in 2021.
In the third situation, two yearling males were released on Mt. Washington, but were discovered in
unsuitable habitat. One male had been wild-born in a cutblock in the Nanaimo Lakes region, and the other
was captive-bred. Both had hibernated at the breeding centre, and been released in groups in July. The
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wild-born yearling had started to disperse from Mt. Washington, and was captured near Strathcona
Parkway in September. He will hibernate at the Marmot Recovery Centre for re-release to a new location
in 2021. The captive-bred yearling had found his way back to the Marmot Recovery Centre shortly after
his release, and had been interacting with the captive marmots in their outdoor enclosures. Foundation
staff recaptured this male and introduced him to the wild-born yearling female who was captured for
health reasons. They bonded, and will likely be released back to the ski hill together in 2021.
The capacity of the Foundation to respond to situations of marmots in unsuitable habitat has been greatly
improved over the past two years, with year-round operations in place at the Marmot Recovery Centre.
In 2020, there were no marmots captured from the wild to augment the breeding program.
Table 11. Marmots brought into the TBMWMRC from the wild in 2020.

Region

Location

Marmot

Strathcona

Mount Washington

Sandi

Mount Washington

Quill

1

Unsuitable
habitat

Mount Washington

Yabber

1

Unsuitable
habitat

Cutblock – LDL
trailhead

Pilot

1

Unsuitable
habitat

Cutblock – LDL
trailhead

Marvin2

1

Unsuitable
habitat

Cutblock – LDL
trailhead

Sherman

1

Unsuitable
habitat

Nanaimo
Lakes

TOTAL:

Age Reason for
capture
1
Health

Notes
Poor post-hibernation body
condition. Will likely rerelease to Mt. Washington
in 2021.
Released July 2020.
Returned to the breeding
centre. Will likely rerelease to Mt. Washington
in 2021.
2019 cutblock capture.
Released July 2020.
Recaptured as dispersing
from the mountain.
Blossom2's litter.
Translocated to Tibetan
slide in Strathcona
Provincial Park.
Blossom2's litter.
Translocated to Tibetan
slide in Strathcona
Provincial Park.
Blossom2's litter.
Translocated to Greig Ridge
in Strathcona Provincial
Park.

6

5.5. Supplemental Feeding
Anecdotal evidence suggests that supplemental feeding may improve the overwinter survival and
reproduction of Vancouver Island Marmots. Despite the potential impact on recovery efforts, the
Foundation has never had the capacity to properly investigate these relationships. In 2018, the Calgary
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Zoo’s Centre for Conservation Research initiated a pilot study to test potential methodology for a study
on supplemental feeding and its benefits to marmot reproduction. In 2019, the Calgary Zoo expanded the
study, funding two research teams to conduct a four-month study at six locations: three control sites (Big
Ugly, Douglas and Moriarty) and three feeding sites (Arrowsmith, Haley, and P Mtn). In 2020, however,
funding cuts limited the study to a single research team working for the month of June. During this time,
they collected data and installed remote cameras and empty feeders at their study sites. Foundation staff
swapped camera cards and batteries through July and August, and filled each feeder once during the
month of August.
The Foundation typically provides supplemental food (also Mazuri leaf-eater biscuits) to marmots in the
spring, when snow limits the amount of available food for marmots and bears are less likely to discover
and empty the feeders. In 2020, the Foundation installed spring supplemental feeders at five colonies in
the Strathcona region. Most colonies received just one or two feeders, and those feeders were not refilled.
The exception was Mt. Washington, where six feeders were maintained and refilled over the month of
May. The Foundation used remote cameras to document activity by marmots and other species of interest
at the feeders. On May 26, following footage of bear activity at feeder stations on Mount Washington, all
feeders were removed.
Table 12. Supplemental Feeding Sites in 2020.

Region

Site

Team

Time
frame

Nanaimo
Lakes

Arrowsmith

CZ

August 13

3

Haley
P Mtn

CZ
CZ

August 12
August 11

3
3

1
1

5
5

Albert
Edward
Castlecrag

MRF

May 26

1

1

8

MRF

May 26

2

1

5

Greig Ridge

MRF

May 26

1

1

2

Marble
Meadows

MRF

May 26

2

1

7

Washington

MRF

May 8-26

6

3-4

10

Strathcona

TOTAL

8 colonies

Feeders

21

Fills
Minimum
per
number of
feeder marmots
1
9

Notes

3 adults, 6-8
pups.
2 adults, 3 pups.
4-6 adults, 1
pup.
3-4 adults, 1
yearling, 4 pups.
4 adults, 1
yearling.
2 adults. Later
weaned 6 pups.
3-4 adults. 4
yearlings. Later
weaned 4 pups.
8 adults, 2
yearlings. Later
weaned 2
litters, 3 pups.
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5.6. Habitat Improvement
In some years, the Foundation has conducted habitat improvement activities at colonies with the goal of
increasing local survival rates and preserving long-term habitat suitability. Recent habitat improvement
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has included the removal or partial limbing of ingressing trees in marmot habitat that provide stalking
cover to terrestrial predators. By regaining long, continuous lines of sight, marmots have a better
opportunity to detect and evade predators.
Due to a lack of funding and operational support, no habitat improvement activities were conducted in
2020.

5.7. Invasive Species of Concern
Yellow-bellied marmots (M. flaviventris) are a species of colonial marmot found in western mainland
Canada and the United States. Although M. flaviventris can live in mountains at high elevations, in British
Columbia they are often associated with low-elevation habitat in the Thomson Okanagan and Kootenay
regions. In these areas, they often occupy a range of natural and artificial habitat, including orchards,
farmlands and golf courses where they are frequently viewed as a pest species. As urban centres in these
areas have expanded, M. flaviventris has also been found to thrive in more developed areas of towns and
cities.
Unlike the Vancouver Island Marmot, M. flaviventris is not native to Vancouver Island, but they have been
sighted on the Island with increasing frequency in recent years. This is likely part of a province-wide
problem in which marmots have been unintentionally transported from colony locations to non-historic
habitat, traveling in bus baggage compartments, vehicle engine bays, and shipments of equipment and
agricultural supplies. Of particular concern to the Foundation is the capacity for M. flaviventris to
introduce novel diseases and pathogens that could potentially decimate Vancouver Island Marmot
colonies. Transmission could result from direct contact, or via an intermediate host, such as the soles of
hiking boots. The Recovery Plan assesses the risk of Invasive & other problematic species, genes & diseases
as medium-to-high impact with slight to serious severity (Vancouver Island Marmot Recovery Team 2017).
On Vancouver Island, M. flaviventris have been sighted at various urban and rural locations from Victoria
up to Courtenay. In 2020, the Foundation received 6 reports of M. flaviventris, with verified sightings in
Greater Victoria (n=2), on a farm in Duncan, and near a port in downtown Nanaimo. The Foundation
shared these reports with wildlife rehabilitation organizations (WildArc, North Island Wildlife
Rehabilitation Centre), who attempted to capture, care for, and translocate M. flaviventris back to
mainland BC. In downtown Nanaimo, the Foundation also received assistance from Vancouver Island
University to capture and transport that individual.

5.8. Monitoring
The Foundation monitors the status of Vancouver Island Marmots in the wild in order to make strategic
and informed decisions about recovery efforts. Monitoring provides information about colony locations,
rates of survival and reproduction, causes of mortality, and the age- and sex- structure and size of colonies.
This information directly influences the selection of release sites and release candidates, the installation
of spring supplemental feeders, and the identification of habitats needing improvement to facilitate
colony growth and persistence. Information about annual mortality and reproduction forms the basis of
our understanding of the species’ population and conservation status.
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5.8.1. Methodologies
Effectively monitoring marmots can be challenging due to the difficulties accessing their sub-alpine
habitat. For this reason, the Foundation used several approaches to monitoring. Prior to marmots being
released or translocated, all marmots were implanted with radio-telemetry transmitters (Holohil A1-2TH)
that have a battery life of ~4 years. These transmitters sent out a pulse that changed speed in response
to temperature; living marmots are warm, and their transmitters send out a faster pulse than those of
deceased or hibernating marmots. This facilitated survival and location monitoring of these marmots, and
enabled the Foundation to evaluate a marmot’s post-release success. The Foundation also implanted a
subset of wild marmots, which provided the same survival and location data.
For a typical telemetry survey, 2-4 crew members hiked into marmot habitat and used receivers and
antennas to scan through a set of frequencies specific to individual marmots. When crew heard a pulse
indicating that a signal was detected on one such frequency, they counted the number of pulses in a
minute to discover whether the marmot was alive (≥30ppm), possibly alive (29ppm) or dead/hibernating
(≤28ppm). If a dead marmot was accessible for recovery, field teams attempted to track the transmitter
to its resting location to collect information about the cause and timing of the mortality and recover the
transmitter for refurbishing and reuse. Historically, telemetry has also been conducted from an aerial
platform such as a helicopter or fixed-wing plane. Aerial telemetry conducted from helicopters has been
an important monitoring tool for the Foundation, particularly for colonies in Strathcona where a
significant proportion of the population is telemetered and needs to be monitored closely to evaluate
release success.
Visual surveys of marmot colonies formed a significant component of the responsibilities of annual,
seasonal field crew hired by the Foundation. During a visual survey, one or more team members sat at
vantage points near a marmot sublocation and used binoculars and/or a spotting scope to count and age
marmots based on their size, pelage, and presence or absence of ear tags. Crew used telemetry to identify
the known individuals in the area (whether observed or just detected) and then summarized the number
of untelemetered tagged and untagged individuals that were observed. Visual surveys were particularly
important for detecting and counting pups at a sublocation, and informed the Foundation’s estimates for
reproductive success each year.
Field crew typically conducted surveys in the morning (6-10am) or if on overnight trips, during the late
afternoon and evening (3-9pm). The duration of surveys varied greatly from a few minutes to the better
part of a day, depending on the priority of other recovery activities that need to be conducted that visit.
On day-trips, most visual surveys lasted for 1-3 hours and at several sublocations depending on the size
of the field team. On overnight trips, field crew often surveyed a colony for closer to 8 hours in a single
day. It took several day-trips over the course of a field season for the Foundation to feel confident in the
estimate of a colony’s size and composition; overnight trips typically provided the Foundation with a faster
and more comprehensive understanding of colony size and composition, but were very crew-intensive.
Wildlife cameras were another monitoring tool employed by the Foundation, and were deployed at
marmot hibernacula and burrows and at supplemental feeders to capture video and audio footage of
marmots. Cameras were also used to confirm that unsuitable habitats have not been recolonized by
marmots, and to identify predators in or near marmot habitat, although these scenarios were less
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common. Cameras proved essential at remote colonies such as those in Strathcona that could not be
accessed for regular, on-the-ground surveys. The Foundation used the unique appearance of marmots,
particularly their molt pattern, size, and the presence or absence of ear tags, to count pups and identify
and age individuals. The Foundation also evaluated marmot behavior in the videos, because this can
provide clues about the social structure of the colony. Videos were reviewed quickly during the field
season, and in greater depth in the off-season (November and December).
In 2018 and especially in 2019, the Foundation greatly benefitted from the regular presence of the Calgary
Zoo’s research team at several marmot colonies. The tangential benefits to this partnership, beyond the
value of the research itself, included more rapid detection and recovery of mortalities, stronger estimates
of colony size and composition at their study sites, and the ability for the Foundation to spend additional
survey and trapping time at less accessible sites. In 2020, the Calgary Zoo research team had intended to
repeat a similar level of effort to 2019; however, the project needed to be adapted in response to the
COVID-19 pandemic, and so the research team included just two individuals that worked in the field for
the month of June. During this time, they assisted the Foundation’s monitoring efforts by conducting
telemetry and visual surveys. They also deployed remote cameras at their six study sites, facilitating the
collection of thousands of images of marmots and other species that spent time in marmot habitat.
Due to a number of factors, aerial telemetry was not used for marmot surveys in 2020.
For a greater level of detail about monitoring methodologies, please contact the Marmot Recovery
Foundation.

5.8.2.

Remote camera results

Motion-triggered cameras were deployed at 18 colonies: seven natural and three cutblock colonies in the
Nanaimo Lakes region, and eight colonies in the Strathcona region. In total, over 100 marmots were
monitored by cameras during the 2020 field season. The monitoring objectives for each camera varied
between sites and changed with the time of year. Primary objectives included feeder use, colony counts,
pup counts, and site occupancy, as well as the capture of footage of other species that use marmot
habitat.
Cameras recorded marten exploring the entrances to, and sometimes entering, marmot burrows on
Albert Edward, Castlecrag, Flower Ridge, Greig Ridge, Marble Meadows, Sunrise Lake and Mt.
Washington. One marten was recorded running from a natal burrow on Mt. Arrowsmith in August.
Another marten was captured on camera at a Castlecrag hibernaculum, attempting to dig through a plug
of soil and rock that had been created by a marmot five days earlier. Ermine, a smaller mustelid species,
were also recorded at Arrowsmith and Marble Meadows. Although the Foundation occasionally records
footage of marten exploring marmot burrows, they are not usually predators of Vancouver Island
Marmots. However, both marten and ermine are certainly capable of killing pups, and the Foundation has
documented at least one past incident where a marten appeared to have killed a vulnerable 2yo marmot
as she emerged from hibernation.
Cougars were recorded by cameras at two colonies in 2020. On Mt. Arrowsmith, an adult female was
hunting marmots at an occupied natal burrow in August and was seen pushing her head into the entrance
and sniffing around. The following day, a younger subadult male was recorded facial-gland marking and
licking the rocks. The adult female recorded on Castlecrag was traveling on a game trail. The comments
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and behavioural interpretation were provided by Jerry MacDermott, FLNRORD Wildlife Technician and
Registered Biology Technologist (pers. comm., email, January 29, 2021).

Table 13. Footage captured by remote cameras in 2020.

Region

Colony

Timing

#
Adults
3

#
1yo
1

#
Pups
6-8

Nanaimo
Lakes

Arrowsmith

June 12Sept 29

Big Ugly

Douglas

June 16Aug 4

6

0

12

Black
bear.

June 24Aug 14
Aug 12Sept 11

2

0

0

N/A

1

0

3

Bear.
Deer. Elk.

Heather

June 29Aug 17

1

0

0

N/A

Moriarty

June 8July 10
June 10Aug 26

3-4

1

0

N/A

4

0

1

Bear.

Cutblock –
Area K
Cutblock –
LDL
Trailhead
Cutblock –
Terminus
Strathcona Albert
Edward

June 118
May 21June 3

1

0

0

N/A

2

0

0

N/A

June 118
May 26Oct 1

2

0

0

N/A

3

0

4

Marten.

Castlecrag

May 26Oct 1

4

1

0

Deer,
grouse,

Haley

P Mtn

Other
species
Ermine,
marten,
bear,
cougar.

Notes
Several images of adults
carrying pups. A marten
was chased away in the
dark. Two different
cougars inspected a
burrow entrance.
Calgary Zoo cameras.
Captured footage of six
additional pups not
sighted during visual
surveys. Calgary Zoo
cameras.
Calgary Zoo cameras.
Confirmed potential
sighting of third pup by
field teams. Calgary Zoo
cameras.
Camera was knocked
over shortly after
installation.
Calgary Zoo cameras.
Confirmed potential
pup sighting by field
teams. Calgary Zoo
cameras.
Monitoring for
occupancy.
Monitoring for
occupancy.
Monitoring for
occupancy.
Several images with
adults carrying pups.
Last activity Sept 30.
Two sublocations. A
marten dug into one
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Region

Colony

Timing

#
Pups

Other
species
marten,
cougar.

June 25Oct 1

2

0

0

Deer,
bear,
marten.

Greig Ridge

May 25Oct 1

2

1

6

Marble
Meadows

May 25Oct 1

4

4

4-6

Deer,
bear,
marten.
Ermine,
marten.

Sunrise

July 23Oct 1

3

0

0

Marten.

2

6

0

Bear.

8

0

1

Bear,
marten.

53-54

14

37-39

June 25Oct 1
Washington
May
into
October

5.8.3.

#
1yo

Flower
Ridge

Tibetan

TOTAL

#
Adults

18 colonies

Notes
hibernaculum plug Sept
26. Other hibernaculum
still active Sept 29.
June footage showed an
adult with an issue with
the skin around its eye.
Had resolved by August.
Last activity Sept 18.

Possibly as many as 6
pups. Last activity Sept
30.
Likely not main
hibernaculum in view.
Last activity Sept 28.
Marmot sighted during
camera retrieval Oct 1.
Cameras were deployed
at various locations for
different lengths of
time. Marmot numbers
on Washington
primarily came from
telemetry and visual
surveys.

Summary of monitoring effort by location

The Foundation’s ability to monitor marmots in the 2020 field season was impacted by the global COVID19 pandemic. These impacts took a few different forms, including:
(1) Additional biosecurity protocols that limited the ability for field teams and the marmot care team
to share vehicles and equipment, work closely in the same spaces, or for volunteers to assist the
Foundation during field visits.
(2) A shortened research season by a smaller Calgary Zoo research team, which meant fewer field
visits to their research sites in June, and no in-person observations from their research teams in
July and August. This changed how the Foundation prioritized field visits, and the field team spent
more time at the research colonies and less time at other colonies in order to maintain coverage
at priority sites.
The colony that received the greatest amount of effort (Table 14) was Mt. Washington. This site is home
to the Tony Barrett Mount Washington Marmot Recovery Centre, and the marmot keeper often
conducted monitoring of the wild colony in addition to their marmot care duties. The Foundation’s Field
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Team also regularly visited the site for training purposes, supplemental spring feeding, and for one
trapping sessions for implants. Five of the next six colonies receiving the most intensive efforts were
Calgary Zoo research sites, although the majority of the visits were made by the Foundation’s field team.
The collective grouping of cut block colonies also received a lot of effort relative to many of the natural
sites. These colonies were prioritized in order to facilitate the capture and translocation of wild-born
yearlings into Strathcona Provincial Park. The field team also spent time at colonies in Strathcona
Provincial Park; five individuals spent time trapping and/or surveying the colonies on Greig Ridge, Tibetan,
and Marble Peak.

Table 14. A comparison of monitoring effort in 2020 and 2019, in decreasing order of 2020 effort.

Region

Site

Strathcona
Nanaimo Lakes
Nanaimo Lakes
Nanaimo Lakes
Nanaimo Lakes
Nanaimo Lakes
Nanaimo Lakes
Strathcona
Nanaimo Lakes
Nanaimo Lakes
Nanaimo Lakes
Nanaimo Lakes
Strathcona
Strathcona
Nanaimo Lakes
Nanaimo Lakes
Nanaimo Lakes
Nanaimo Lakes
Strathcona
Strathcona
Strathcona
Strathcona
Extralimital
TOTAL

Washington
Arrowsmith
Cut blocks
P Mtn
Big Ugly
Douglas
Haley
Tibetan
Sadie Peak
Heather
McQuillan
Moriarty
Greig Ridge
Marble Peak
Butler
Gemini
Green
Limestone
Sunrise
Castlecrag
Flower Ridge
Marble Meadows
Steamboat
23 locations

2020
2019 Effort
Effort
(Person
(Person
Days)
Days)
92
108
33
68
32
28
26
37
20
58
18
39
14
58
12
0
11
9
10
8
10
5
10
46
8
0
8
3
7
3
6
15
4
8
3
6
2
1
0
6
0
8
0
21
0
20
325
543

% of 2019
effort

85%
49%
111%
59%
34%
46%
24%
N/A
122%
125%
200%
22%
N/A
267%
233%
40%
50%
50%
200%
0%
0%
0%
0%
60%

Notes

Unanticipated trapping
Calgary Zoo study site.
Three sites.
Calgary Zoo study site.
Calgary Zoo study site.
Calgary Zoo study site.
Calgary Zoo study site.

Calgary Zoo study site.
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5.8.4.

Community contributions to monitoring

Reports from the community at large, particularly those who work or recreate in or near marmot habitat,
make important observations that can improve recovery efforts. Since 2017, the Foundation has made
greater outreach efforts to solicit observations, and looks forward to building more partnerships with
hiking and outdoor recreation organizations in the future. In 2020, the Foundation received a number of
significant observations.
Table 15. Significant reports from the public in 2020.

Region
Nanaimo Lakes

Location
Cut blocks
Mt. Landale

Strathcona

Nature of Report
Several emails
with photos.
Email with photos
and location data

Rainbow Pass

Hiker report,
photograph

Limestone Cap

Hiker report,
photographs

Significance
Confirmation of occupation at known
locations.
Adult marmot photographed near the
summit. Most recent record is from
1994. Early October exploration did
not reveal obvious marmot sign, but
marmots at some colonies were
already hibernating by this time.
Near Morrison Spire. One adult
marmot photographed, although two
observed.
Photographed in rocky/meadow
benches at the south end of the cap,
just over 1km NW from Tibetan.
Potential burrow entrance in the rocks
seen nearby. Lots of marmot sign
(burrows, scat) reported on this hiking
trip.

Photo 1 Troy Wood. “Pup with bedding material”
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6. TONY BARRETT MOUNT WASHINGTON MARMOT RECOVERY CENTRE
6.1 Background
The MRC received its first marmots in October 2001. This year the facility enters its 20th year of operation.
From 2002 to 2012 the MRC functioned as both a quarantine and breeding center. The captive program
was intentionally downsized in 2012, and from 2013 to 2017 the MRC served as a seasonal quarantine
(VIM coming from other institutions in the spring for release) and staging facility (temporary holding of
wild or recaptured captive-release VIM prior to translocation). The MRC returned to over-wintering
captive-release marmots during the winter of 2017-18 and returned to being a year-round facility (which
included maintenance of breeding pairs) in 2019.
Year-round operation of the MRC has re-established the captive program’s capacity for genetic
management, breeding and releases, and it has also given MRF staff much greater flexibility in their ability
to respond to management situations presented by wayward marmots and by VIM colonizing cut-blocks.
The establishment of remote monitoring at the MRC (including internet access CCTV cameras,
temperature loggers and a power outage alert system) has allowed MRF staff to safeguard its winter
operation with a significantly reduced on-site presence, while ensuring the safety and well being of the
hibernating marmots.

Figure 7. Examples of MRC remote monitoring available to staff through cell phones and other smart devices. Facility
temperatures (left) and CCTV images (right).

During the hibernation period, MRF staff are routinely at the center on a weekly basis and respond to
situations like extreme snow events, security issues, and power outages as they occur. Groomer staff from
the Mount Washington Alpine Resort have also played a critical role in managing the extensive snow
accumulations around the facility.
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Figure 8. Pictures illustrating the potential for snow accumulation around the facility. The red lines are placed above the same
northwest entry doors and indicate an approximate height of 5 meters.

Over the course of its operation, the MRC has produced 169 weaned pups from 65 captive litters. Fiftythree percent of its captive breeding pairs have successfully produced pups (compared to an overall
program average of 41%). However, the average MRC litter size is 2.6 which is lower than the program
average of 3.4. Research has indicated that the average hibernation length at MRC is significantly longer
than at the other captive facilities (by up to 28 days), and this may be important in better normalizing or
entraining hibernation characteristics (including depth and length) in those marmots being released to
the wild. From 2008 to 2011, 35 pups born at MRC were released during their first summer (average age
112 days, range 93 to 123 days). From 2013 to 2017 a total of 93 captive marmots from the other facilities,
were released in the same year as their arrival at MRC (average interval at MRC 60 days, range 42 to 77
days). All other captive-releases (prior to 2013 and subsequent to 2017) spent at least one winter at the
MRC prior to release.

6.2 Operations in 2020
At the start of 2020 there were 47 marmots at MRC. This included a total of 9 potential breeding pairs
(although two of the older females had health problems that probably precluded breeding). Of the seven
viable pairs (in which both individuals were healthy and at least 2 years of age or older) there were 4 litters
or 57% success. This included Colleen (9 years old) and Eugenie (6 years old), both of whom were first
time breeders. Marmots at the MRC produced three litters of 2 and one litter of six. The fourth litter was
a bit of a surprise because the 2 pups were never heard by MRC staff, and were only discovered as part
of a post breeding nest-box check.
This year there were 15 captive marmots released from MRC including 9 to Mount Washington and 6 to
the Nanaimo Lakes region. Three wild, male yearlings were trapped at the Labor Day Lake clear-cut colony
and held in quarantine at the MRC until they were subsequently translocated to Strathcona Park. One
female yearling from Mount Washington was deemed to be in poor body condition and is being
temporarily housed at the MRC until release in 2021. Two of the captive-release males were recaptured
and are also being temporarily retained at MRC until release in 2021. One male returned and remained
around the MRC following release and the other was recaptured after he made his way off Mount
Washington.
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In September, 5 marmots were moved to the Calgary Zoo (CZ) from MRC and 2 were moved to the Toronto
Zoo (TZ). A total of 19 marmots were received from CZ and 7 from TZ (for a total of 33 moves). The
marmots being moved between Mount Washington and CZ are transported in a rented van by MRF staff
and those being moved between Mount Washington and TZ are transported by commercial air (Air
Canada). Upon arrival, all transported marmots must undergo a minimum of 30 days of quarantine before
being allowed into the general population. All marmots receive a thorough health evaluation prior to
transport. All marmots that remain at their respective facilities receive a thorough health evaluation prior
to hibernation.

6.3 Outlook for 2021
The MRC began the 2020-21 hibernation with 65 marmots. One of the older females was found dead in
her nest-box on December 17, 2020 during a routine weight check. As of March 2021, the Centre currently
has 64 marmots. This includes:
•
•
•
•
•
•
•

10 pairs (20 marmots) in 2021
30 (16 males, 14 females) for release in 2021
1 wild-caught, elderly female with chronic health problems
1 unpaired male with a chronic eye problem
1 unpaired male due to mortality of mate
8 younger marmots being held for future breeding.
3 marmots being temporarily for release in 2021.

Although one of the older, breeding females initially exhibited higher than normal weight loss, recent
weight checks have indicated that all 64 marmots at MRC are demonstrating normal patterns of weight
loss and activity during hibernation.

6.4 Summary of Research Colloborations with MRC
All three Captive Breeding facilities collaborate on research initiatives with the goal of improving
outcomes for released marmots and the wild population. These collaborations may involve providing
samples (e.g. fur, tissues, blood, or feces), taking measurements, and assisting with analysis. At MRC in
2020, the Foundation collaborated with partners on the research projects noted below.
•
•
•
•
•
•
•
•
•
•

Food Supplementation (Calgary Zoo Centre for Conservation Research)
Heart Disease (Dr Douglas Whiteside, Calgary Zoo)
Habitat assessment in the Beaufort Range (Alison MacPherson)
Endoparasites (Dr. Jamie Gorrell and Kevin Gourlay, Vancouver Island University)
Genetics (Dr. Jamie Gorrell and Kimberley Barrett, Vancouver Island University)
G.I.T. Microbiome (Pauline Van Leeuwen, Laurentian University)
Stress evaluation using hematology, etc. and stress effects of post release survival (Sarah
Falconer, Laurentian University)
Genetic basis of melanism in different marmot species (Kendall Mills and Dr. Link Olsen,
University of Alaska)
Diet, lipid metabolism, body composition, and hibernation (Jessica Aymen, University of Guelph)
Diet metagenomics (Dr. Jasmine Janes, Vancouver Island University)
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•
•
•

Genome Mapping (Dr. Steve Jones, Co-Director & Head, Bioinformatics at the Genome Sciences
Centre, BC Cancer Research Centre)
Marmot nutrition (Jaap Wensvoort & Sarra Gourlie, Captive Management Group nutrition
advisors at Toronto Zoo)
Morbidity and mortality (Dr. Malcolm McAdie)

Photo 2. Alena Ebeling-Schuld. Pups
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7. SUMMARY OF CAPTIVE BREEDING PROGRAM
7.1 Background
The captive program began with the first wild captures in 1997 (6 marmots were trapped and placed at
the TZ). 2021 represents the twenty fourth year of the captive program. The TZ has been involved with
the program for its entirety (1997 – present) and the CZ for 23 years (1998 – present). The Mountain View
Conservation and Breeding Centre in Langley participated from 2000 to 2014. As previously mentioned,
the MRC has been operational since 2001.
A total of 55 wild marmots were originally captured from the wild between 1997 and 2004 and these
became the foundation of the breeding program. Beginning in 2016 the Recovery Team approved the
capture of additional wild marmots to reinvigorate the demographic and genetic integrity of the captive
population. As a result, an additional 31 wild-born individuals have been strategically or opportunistically
captured between 2016 and 2019. To date, a total of 86 wild marmots have been captured for the captive
program. This will help to safeguard the genetic legacy of these sites and will further enhance the overall
genetic robustness of the captive population. As of July 2020, the captive population retains about 96.38%
of the genetic diversity of the original wild population (slightly below last year’s 96.44%). To maintain 90%
of the current genetic diversity over the next 20-25 years, the captive program will need to maintain a
captive population of approximately 80 marmots, with most of these individuals successfully breeding and
making a genetic contribution during their lifetime (Source: John Carnio, Studbook Keeper, MRF). Recent
research by Kimberley Barrett and Jamie Gorrell has indicated that MARMOTS display exceedingly low
genetic diversity. However, ongoing conservation efforts to maintain the diversity that exists have been
successful with no significant decrease over the last three generations.
After several years of intentional downsizing prior to 2016, the captive population became progressively
smaller and older. It was becoming increasingly difficult for the Studbook Keeper to identify breeding pairs
which did not have the potential risk of inbreeding. Although it may have been a one-year anomaly, only
21% of the breeding pairs were successful in producing pups in the spring of 2016 (the lowest success rate
in twelve years). Figures 4 and 5 compare the demographic characteristics of the spring 2016 captive
population (prior to augmentation with wild captures) and the current 2021 captive population. As
previously mentioned, a total of 31 marmots were brought into the captive program between 2016 and
2019 and identified in the Studbook. Twenty-seven of these marmots have been retained in captivity and
by the end of the 2020 breeding season, eight have successfully reproduced in captivity. Between 2017
and 2020, these wild caught individuals have contributed 52 of the 95 captive pups (55%). Most of the
reproductive productivity is seen in adult females aged 3 to 9, peaking at age 7 (as indicated by the black
rectangles) and most of the wild captures are just entering this period of productivity.
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Figure 9. Sex-age distribution of the captive Vancouver Island Marmot Studbook population in the spring of 2016 prior to
augmentation with wild captures (population total = 44). Note: 13 of the yearlings were scheduled for release in 2016.
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Figure 10. Current sex-age distribution of the captive Vancouver Island Marmot Studbook population in the spring of 2021
(population total = 96). Note: 30 of the yearlings are scheduled for release in 2021.
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7.2 Reproduction
2020 was the 21st consecutive year of successful breeding in captivity (2000 – 2020). The program has
produced 673 weaned pups (373 males, 295 females and 5 unknown) or 7.8 pups for every wild marmot
captured for the program.
2019 CAPTIVE REPRODUCTION
•
•
•
•
•

16 breeding pairs
TZ produced 4 litters and 13 pups (from 7 pairs)
CZ produced 2 litters and 5 pups (from 5 pairs)
MRC produced 1 litter and 3 pups (from 4 pairs)
For a total of 7 litters (or 38.9% success of breeding pairs) and 21 pups

2020 CAPTIVE REPRODUCTION
•
•
•
•
•

20 breeding pairs
TZ produced 2 litters and 8 pups (from 6 pairs)
CZ produced 3 weaned litters and 17 pups (from 7 pairs)
MRC produced 4 litters and 12 pups (from 7 pairs)
For a total of 9 litters (or 45% success of breeding pairs) and 37 pups

7.3 Hibernation
From the winter of 1997-98 to the winter of 2019-20 there have been a total of 1,879 individual marmot
hibernations in captivity with 28 mortalities. Therefore, 1,851 or 98.5% of the captive hibernations were
successful over 23 winters. During the winter of 2020-21 there was one additional mortality of an elderly
female. Most of the hibernation mortalities in recent years have involved older marmots with pre-existing
health conditions which presumably compromised their ability to tolerate the physiological demands
associated with torpor. During these 23 winters there has been a single pup hibernation mortality and no
mortality in yearlings.
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7.4 Mortalities
There have been 125 mortalities in captivity since 1997: 35 cardiovascular, 28 infectious / inflammation,
25 neoplasia, 17 iatrogenic (4 quarantine), 7 cardiovascular / neoplasia, 6 congenital / early onset, 2
intervertebral disc degeneration, 3 unknown, 1 mesenteric torsion, with one post-mortem pending.

Diagnostic category

cardiovascular (28.2%)
infectious / inflammation (22.6)
neoplasia (20.2)
iatrogenic / management (13.7)
cardiovascular / neoplasia (5.6)
congenital / early onset (4.8)

unknown (2.4)
intervertebral disc degeneration (1.6)
mesenteric torsion (0.8)
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40

Number of cases
Figure 11. Causes of captive marmot mortality (total = 124, does not include an additional 2020-21 hibernation mortality)

7.5 Releases
In 2020, fifteen marmots (13 captive-born and 2 wild-born) were released from MRC. Nine to Mount
Washington and 6 to the Nanaimo Lakes region. Releases began in 2003 and from 2003 to 2020 (18
seasons) there has been a total of 540 captive marmots released to the wild (11 wild-born and 529 captiveborn marmots). This represents 6.2 captive-born pups released for every wild capture. 78.6% of the
captive-born pups have been released to the wild. There has been an average of 30 releases per year
(range 4 to 85).
Of the 529 captive-born pups that have been released, 130 were born in Toronto, 132 were born in
Calgary, 98 at Mountain View and 169 at MRC.
Of the 540 releases, 188 went to Nanaimo Lakes (34.8%), 125 to Mount Washington (23.1%), 22 to Mount
Cain / Mount Schoen (4.1%), 18 to Clayoquot (3.3%) and 187 to Strathcona (34.6%). Forty of the captivereleases to Mount Washington have been subsequently translocated to other sites (34 to Strathcona, 5
to Nanaimo Lakes and 1 to Mount Cain).
Prior to release from MRC, all marmots undergo at least 30 days of quarantine to minimize the potential
for disease introduction into the in situ population. Captive-release marmots are surgically implanted with
intra-abdominal radio-transmitters and afforded a convalescence period that is two weeks or longer. They
also receive health evaluations prior to their initial surgery and then again prior to release. Wild marmots
are also monitored using intra-abdominal radio-transmitters. In 2020, a total of 30 surgeries were
performed, including 16 captive-release marmots (including 1 replacement in a previously released
female) and 14 wild marmots (including 3 translocations and 5 replacement surgeries). Techniques for
marmot implant surgeries were originally adapted from those used in other marmot field projects
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(primarily the Rocky Mountain Biological Laboratory) and have been performed since 1992. Over the past
28 years, protocols for anesthesia, anesthetic monitoring, and surgery have been continuously revised
and improved. To date, a total of 1,036 implant surgeries (average = 36 / year) have been performed
(including 115 transmitter replacement surgeries) with only 2 direct complications. Dr. McAdie has also
applied these protocols to research projects involving Olympic and Hoary marmots.

Figure 12. Lateral (left) and ventrodorsal (right) radiographs of free-floating abdominal radio-transmitter in female marmots.
The cylindrical units are approximately 25 mm in width x 90 mm in length and weigh 55 grams (between 0.8 and 3.0% of the
marmots’ total body weight).

7.6 Current numbers
As of March 2021, there are 99 marmots in captivity. This includes:
▪ 64 at MRC.
o 10 pairs (20 marmots) in 2021
o 30 (16.14) for release in 2021
o 1 elderly female with chronic health problems
o 1 unpaired male with a chronic eye problem
o 1 unpaired male due to mortality of female
o 8 younger marmots being held for future breeding
o 3 marmots being temporarily held for release in 2021
▪ 17 marmots at TZ (7 pairs in 2021)
▪ 18 marmots at CZ (9 pairs in 2021)
OVERALL CAPTIVE POPULATION NUMBERS (1997 to 2020)
86 wild captures + 673 weaned pups - 540 releases - 125 mortalities + 2 recaptures = 96
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Figure 13. Captive marmot population numbers from July 1997 to March 2021.

Photo 3 Troy Wood. "Willow"
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8. FIELD SAFETY SUMMARY
There were no serious safety incidents in 2020. Field teams continued to take a proactive approach to
hazard identification and mitigation, and were quick to report new hazards as they emerged. Near-misses
were discussed as a team and have now been incorporated into the Foundation’s job safety documents
for next season.

8.1 Minor Incidents
•

Human conflict: A team of three individuals went to a cutblock on a 2-3 day camping trip, with the
goal of capturing and relocating some of the resident marmots. An unknown individual drove up
and began to shout. They threw rocks at the team’s empty tents before driving away. One tent was
badly damaged but no one was injured.

•

Sun exposure and dehydration: There were two incidents this season in which crew felt the impacts
of sun exposure. In one incident, a crew member chose to enjoy sitting in the direct sun during a
morning survey, and by afternoon they had a headache and felt some of the impacts of heat
exhaustion. In the second incident, a crew member experienced nausea and migraines after a few
day-hikes in heat, and visited the hospital to get checked out. Their electrolytes were out of balance,
and they felt better after rehydrating over a few days out of the field.

•

Accidental bear spray deployment: Two crew members were bushwhacking through a cutblock
when one of their cans of bear spray triggered. They suspect the safety cover was pulled off by thick
vegetation and the spray was triggered with a passing contact by a branch or their hand. The spray
interval was short but one crew member had their face sprayed. The other crew member was not
sprayed; they provided water for rinsing, guided their teammate back to the vehicle and drove the
vehicle and teammate back to Nanaimo. In the end, they did not require medical treatment, and
acute but short-lived discomfort was the only symptom they experienced.

8.2 Near-misses
• COVID-19: Under the guidance of the project veterinarian, the team worked hard to minimize their
risk of exposure, and that of the marmots, to the coronavirus this summer. Two Foundation staff
developed symptoms that needing testing, as well as one visiting student researcher. All tests came
back negative.
• Route finding hazards: On a camping trip in Strathcona, a team took a long hike that required a
significant descent and re-ascent through unfamiliar terrain. After a long and arduous descent they
took a shorter and more direct return route, but found themselves in challenging terrain that made
them uncomfortable. They weighed the risks of continuing on versus doubling back on tired legs. In
the end, they continued on and made it safely back to camp while taking a slightly longer route to
stay in the trees and avoid the riskiest terrain.
• Driver fatigue: The autumn field team included a junior member of field crew from the main field
season, as well as the marmot keeper from Mt. Washington. The field crew member was the
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primary driver to and from the work sites because they had the most experience driving on
decommissioned logging roads, but on some days, the marmot keeper also had to drive for a few
hours from their accommodation on Mt. Washington to get to and from their meeting place. Both
situations created the potential for some level of driver fatigue.

Photo 4 Ryan Tidman. "Marmot Release"

Page 45 of 51

9. RECOMMENDED APPROACH FOR 2021
The Provincial Recovery Plan for the Vancouver Island Marmot (VIM RT 2017) recommends several
recovery objectives for the wild population (Table 4, pages 29-31). This section lists several activities that
the Foundation believes will contribute to these objectives. These plans are subject to change at the
advice of the Vancouver Island Marmot Recovery Team. In simplest terms, the Foundation recommends
providing support to the wild population when possible, and prioritizing long-term recovery actions over
short-term gains.
The overall direction for this year should be to build a solid foundation for future recovery efforts, even if
this results in some colonies or regions receiving less support than is ideal. This includes two primary
recommendations for 2021:
• Release captive-bred marmots strategically to maximize their recovery impact.
• Continue restoring the size and breeding capacity of the Mount Washington colony.
The net result of the above actions is that even with 30 captive-bred marmots available for release, there
will likely be few marmots available to augment the small colonies in Strathcona Provincial Park in 2021.

9.1. Proposed Supports for the Wild Population
(i)

Captive-breeding releases
There are 30 captive-bred yearlings that have been identified by the breeding program as
release candidates for 2021. The Foundation will prioritize release of captive-bred yearlings
onto Mt. Washington to support the recovery of this colony and restore its reproductive
potential. Because this colony is already populated and there have been past indications of
social stress when the colony grew too large, the Foundation will set a limit on the number of
new releases for this colony. This means that a number of captive-bred marmots will also be
available for other purposes, such as release to the Nanaimo Lakes region and/or to the
extralimital colony on Steamboat Mountain in Clayoquot Plateau.

(ii)

Translocations
The Foundation will retain the majority of potential translocation candidates in the wild
colony on Mt. Washington. Exceptions may be made for young marmots that already have
sufficient genetic representation in this colony, marmots that are not socially integrating with
other members of the colony, or marmots that are spending time in unsuitable habitat or
appear likely to naturally disperse from Mt. Washington if not first translocated. The
Foundation expects to re-release onto Mt. Washington two of the three yearlings captured
or recaptured there in 2020, and to translocate the third to another colony to the south. This
plan will change if these marmots develop health or welfare concerns that might prevent
them from contributing to a colony upon their re-release.
The Foundation will also attempt to trap, implant, and translocate young (1-2yo) marmots
from cutblock colonies and other unsuitable habitat in 2021. This activity will be critical for
providing some support to colonies in Strathcona Provincial Park, since the Foundation does
not anticipate other sources of augmentation candidates for that region.
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(iii)

Trapping and implants
The Foundation will spend at least six weeks trapping in the Nanaimo Lakes and Strathcona
regions, and potentially at Steamboat Mountain, with the goal of increasing the number of
active transmitters and improving their representation across colonies. The Foundation will
prioritize trapping at colonies with few functioning transmitters, lots of young marmots that
may eventually become dispersers, and colonies that are important to our research partners.

(iv)

Managing marmots in unsuitable habitat
The Foundation will respond to reports of dispersing marmots that are observed in unsuitable
and/or unsafe locations, and if appropriate, will translocate these individuals to active
colonies or bring them into the captive program.

(v)

Managing marmots on Mt. Washington Alpine Resort land
The Foundation will continue to monitor marmots on Mt. Washington, and will maintain
strong communications with Resort staff and managers about unsuitable locations where
marmots are spending time. Unsuitable locations may include features like roads, bike runs,
water reservoirs, buildings and structures, and places with past or ongoing development
activities. The Foundation will work with Resort staff to educate visitors about marmots,
marmot viewing, and how to keep marmots safe during their time at the Resort. The
Foundation will also investigate whether technology can be used to increase marmot safety.
For instance, the Foundation could trial ultrasonic devices that would produce a warning
sound when equipment or vehicles move down a trail when marmots have been sighted
nearby.

(vi)

Supplemental feeding
The Foundation will install 8-16 spring feeders on Mt. Washington and at select sites in
Strathcona Provincial Park. For each feeder that is installed, the Foundation will also install a
motion-detecting remote camera that will record feeder use by marmots and the presence of
other species. The Foundation will continue to provide support to the Calgary Zoo research
team in the form of training, safety monitoring, and data sharing as they conduct another
year of their summer supplemental feeding study in the Nanaimo Lakes region.

(vii)

Habitat improvement
If funding allows and in consultation with landowners, the Foundation will conduct the
manual removal of in-growing trees at 1-2 locations.

(viii)

Predator deterrence
The Foundation will trial and report on using predator-deterring lights at one location on
private land.

9.2. Proposed Monitoring and Inventory
(i)

Inventory
The Foundation will conduct visits, repeated where possible, to each of the main colonies in
the Nanaimo Lakes and Strathcona regions. This may include emergence flights in the spring
to check for marmot presence at colonies believed to have been extirpated, new locations
where colonies recently may have become established, and to locate hibernacula at known
colonies lacking spatial data, as well as visits with an emphasis on ground-based inventory in
July and August when pups could be seen and counted. Day-trips will be augmented by
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overnight and multi-day trips at select sites, especially in periods of warm weather when
marmots spend significant periods of the day underground. The Foundation will use wildlife
cameras at colonies that are not easily accessible for ground-based surveys. The Foundation
will attempt aerial telemetry via helicopter using a new antenna setup.
(ii)

Mortality recovery
The Foundation will attempt to recover transmitters and collect evidence from mortality sites
in order to infer cause and timing. The Foundation will install wildlife cameras at Haley Lake
and other colonies with a significant predator presence to better monitor predator activity
and use of habitat.

(iii)

Investigation of new monitoring techniques
The Foundation will continue to investigate the use of drones and acoustic recorders to
improve monitoring efficiency and effectiveness. Both technologies have been used
successfully with other species, but have not been extensively tested on a project with similar
goals and terrain. While earlier testing of drone-mounted cameras had mixed results, using
drones to retrieve camera trap recordings and/or provide a form of aerial telemetry could
also be beneficial to the project. Acoustic recording devices may improve detection of
marmots in unsuitable habitats. Both technologies need additional testing before widespread
deployment.
The Foundation will also continue to test the inclusion of temperature loggers on implanted
telemetry transmitters to assist with gathering more detailed biological data.

9.3. Proposed Actions for the Captive Breeding Program
(i)

Wild captures
The Foundation consulted with Studbook Keeper John Carnio for the Captive Breeding
program to determine whether new additions to the program would be helpful from a
genetic or pairings perspective. In 2021, MRF staff may attempt to capture a small number
of wild marmots from the few remaining sites (specifically Big Ugly, P Mountain and
Steamboat Mtn) that do not have current genetic representation in the captive population.
This action is based upon our basic captive management principles and recommendations
from the Studbook keeper. This will act to safeguard the genetic legacy of these sites and
will further enhance the overall genetic robustness of the captive population. This action
has been endorsed by the Recovery Team and is contingent upon inventory results at these
colonies (including survivorship and reproduction).

9.4. COVID-19 Safety Measures
The Foundation believes that safety measures will continue to be needed for the most if not all of the field
season to protect our staff, the general public, and mitigate potential risk to the marmots. The Foundation
will continue to implement COVID-19 safety plans prepared in 2020, and will continuously review and
update those plans in response to guidance from Provincial Authorities.
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10.FUTURE DIRECTIONS
The Foundation acknowledges that some activities that would greatly benefit the recovery effort have not
been possible due to funding constraints, the scope of an activity, or the need for external expertise
and/or resources. These activities include, but are not limited to:
• Habitat restoration work to reduce tree ingress at marmot colonies, either in partnership or by
acquiring funding. An initial step could be the quantitative analysis of habitat change at marmot
colonies using remote imagery, which could be a student-led directed studies project.
• Continued exploration of non-lethal predator deterrent methods, including predator-deterring
lights but also additional technologies or methodologies that have not been explored and/or
tested in previous years.
• Research into marmot dispersal and habitat needs for marmots when outside core colony areas.
• Collection and mapping of information about the marmot’s extent of historic occupation,
especially in the northern and western portions of the marmot’s historic range.
• Further incorporation of advances in our understanding of marmot genetics into the Foundation’s
management of the captive and wild populations.
The Foundation encourages partnership and collaboration in working to address these challenges.

Photo 5 Ryan Tidman. Sunset in Strathcona
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