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INTRODUCTION 

Like many other goose populations worldwide, Greater Snow Geese (Anser caerulescens 
atlanticus) have increased considerably during the late 20th century. The exploding population has 
imposed major stress on its breeding habitat, while extensive use of agriculture lands provides an 
unlimited source of food during winter and migratory stopovers for them. Remedial management 
actions during fall, winter and spring have been undertaken since 1999 in Canada and 2009 in the 
United States to curb the growth of this population. A synthesis report produced in 2007 evaluated 
the initial success of these special conservation measures. However, both the Avian Monitoring 
Review Steering Committee Final Report and the Greater Snow Goose Action Plan released in 2012 
by the Canadian Wildlife Service called for a continued monitoring of the dynamic of this population 
and of its habitats. In response to those needs, the long-term objectives of this project are to (1) 
monitor changes in the demographic parameters of the Greater Snow Goose population, and 
especially the effects of the spring conservation harvest on those parameters, (2) determine the role 
of food availability and predation in limiting annual production of geese, and (3) monitor the 
impact of grazing on the Arctic vegetation.  

Original activities planned for this project in 2024 included studying of goose reproduction, 
goose banding, monitoring of lemming abundance, monitoring of avian predators and fox 
reproduction, sampling plant production in wetlands and monitoring weather and snow melt on 
Bylot Island, Nunavut. However, in 2024 our fieldwork had to be canceled entirely with camp 
demobilization from 3 June to 18 July due to a lack of helicopter support in the Pond Inlet region 
caused by a helicopter crash (with minor injuries to the pilot) that occurred in Labrador in early 
May. Hence, we were able to collect data in the field only during a short 3-week field season in 
May with 6 persons in camp and a 4-week field season from late July to late August with a full 
crew of 34 fieldworkers.  

 

OBJECTIVES 

Specific goals for 2024 were as follows: 

1) Monitor the nesting distribution of Greater Snow Geese on Bylot Island.  

2) Band goslings and adults at the end of the summer to continue the long-term study of 
demographic parameters such as survival and breeding propensity.  

3) Monitor the abundance of lemmings and study their demography in relationship with snow 
conditions and the impact of predation on their cyclic fluctuations of abundance. 

4) Monitor the breeding activity of other bird species and in particular avian predators (Snowy 
Owl, jaegers, Glaucous Gull, Peregrine Falcon and Rough-legged Hawk).  

5) Monitor the breeding activity of foxes at dens. 

6) Maintain our automated environmental and weather monitoring system.  
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FIELD ACTIVITIES 

Field camps.   In 2024, we operated only one camp on Bylot Island: the main field station, 
located 6 km from the coast in the largest glacial valley on the island (Qarlikturvik Valley, 73° 08' 
N, 80° 00' W), was occupied from 13 May to 3 June and 19 July to 30 August. Two fly camps 
were also established for 13 days near the goose colony region. 
 

Field parties.   The total number of people in camp ranged from 6 to 16 depending on the 
period. Members of our field party included project leaders Pierre Legagneux, Joël Bêty, 
Dominique Fauteux, Jean-François Therrien and several graduate students whose thesis projects 
addressed many of the objectives mentioned above: Ilona Grenztmann (PhD, objective 2), Gabriel 
Bergeron (PhD, objectives 3 and 4), Camille Gaudreau-Rousseau (PhD, objective 3), Matthieu 
Weiss-Blais (MSc, objectives 1 and 2). Other students assisted them in the field, including Louis-
Pierre Ouellet, Frédéric Dulude-de Broin, Anne-Marie-Blanchette, Andréanne Beardsell, 
Laurianne Dumont, Véronique Dion-Larivière, Alexia Labelle, Nayla Beaumont and Madeleine-
Zoé Corbeille-Robitaille. Other people in the field included Marie-Christine Cadieux, a research 
professional in charge of goose banding (objective 2); Denis Sarrazin, research professional 
responsible of the maintenance of the weather stations (objective 6); and Christian Marcotte, a 
wildlife technician and Yannick Seyer, a biologist from the Canadian Wildlife Service (CWS, 
Quebec region). Finally, we hired 1 person from Pond Inlet to work with us: Floyd Tigullaraq 
(goose banding: 5 to 14 August). 

Several other people also used our camps during the summer. They were Louis Moisan (PhD 
student), Éliane Duchesne (research assistant), Éléonore Douville, Jonathan Brassard (research 
assistant at Université de Sherbrooke) and Jamie Depolla, who studied cackling geese under the 
supervision of Joël Bêty; the field party of Esther Lévesque, Christophe Kinnard and Vincent 
Maire (Université du Québec à Trois-Rivières [UQTR]), which included Laurent Lessard (PhD 
student), Thierry Laurent-St-Pierre and Alyson Rochefort who studied plant ecology and 
hydrology; the field party of Isabelle Laurion and Jérôme Comte (Institut National de la Recherche 
Scientifique), which included Valentine Cyriaque (post-doctoral fellow), Riley Hughes (PhD 
student) and Alizée Le Moigne (post-doctoral fellow), who studied the carbon cycle in ponds; the 
field party of Florent Dominé (Takuvik, Université Laval/CNRS) with Félix Lévesque-Desrosiers 
(PhD student), Étienne Tremblay, Antoine Thiboult (research professional) and Françoise Grenier 
who studied the snow physical properties. 

Other people from Pond Inlet also visited the camp David Suqslak, Levi Komangapik and 
Cedar Jasiuk, accompanied by Colin Smith and Caleb Roberts from Black Feather, guided the 
research teams of Christophe Kinnard and Florent Dominé in snowmobiles to bring them to the 
main field station in early May. Christopher Mutch from the Government of Nunavut made a quick 
stop at our camp in August while on his way to Cape Hay. Neil Pilgrim from Parks Canada 
inspected both our camps at the end of August.  
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Environmental and weather data.    Environmental and weather data continued to be 
recorded at our four automated stations. Our network includes 3 full stations, two at low and one 
at high elevation (20 m and 312 m ASL, respectively) where air and ground temperature, air 
humidity, precipitations, snow depth, solar radiation, wind speed and wind direction are recorded 
on an hourly basis throughout the year (Fig. 1). A fourth station measures soil surface temperature 
in areas grazed and ungrazed by geese (i.e. exclosures). All automated stations were visited during 
the summer to download data and were found to be operating normally. Daily precipitation was 
also recorded manually starting on 19 July. Finally, early snowmelt was monitored by measuring 
snow depth at 50 stations along two 250-m transects in the Qarlikturvik Valley, both at 2-day 
intervals. 

Monitoring of goose nesting.    Since no field activity occurred during the breeding period 
on Bylot Island this year, we inferred nesting abundance at Camp 2, where the main goose colony 
is located. Nest searches were conducted at the end of July using two methods: 1) over an 
intensively studied core area (ca 20 ha) located in the centre of the colony every year, and 2) within 
nine 4-ha plots randomly located throughout the colony. Nest density was calculated for both areas. 

Nests of other goose species, and in particular Cackling Geese (Branta hutchensii), were 
also systematically recorded during our field activities near Camp 2. 

Goose banding.    From 5 to 14 August, we banded geese with the assistance of a 
helicopter. Goose flocks of a few hundred birds were rounded up and driven by people on foot into 
a holding pen made of plastic netting. All captured geese were sexed and banded with a metal 
band, and all recaptures (web-tagged or leg-banded birds) were recorded. A sample of young and 
adults was measured (body mass and length of culmen, head, tarsus and 9th primary). We also 
collected cloacal and blood samples on geese to study their aging process. 

Small mammals.    We sampled lemming abundance and demography using live traps. 
We trapped on two grids (210 × 210 m) in the Qarlikturvik Valley (one in wet meadow habitat and 
one in mesic habitat) with 64 traps per grid and on a 3rd grid (210 × 210 m; 64 traps) in mesic 
habitat where a predator exclosure experiment was set up in 2012-2013 (the grid is surrounded by 
a chicken wire fence and covered by criss-crossing fishing line on top). The fishing line covering 
the grid to prevent avian predators to enter inside the enclosure was removed in summer 2022 but 
the fence remained in place. We used Longworth traps set at each grid intersection every 30-m. 
We trapped for 3 consecutive days during 2 periods (late July and mid-August). Traps were checked 
at 12-hour intervals and all captured animals were identified, sexed, weighed and marked with 
electronic PIT tags or ear-tags (or checked for the presence of such tags). Finally, we sampled the 
abundance of lemming winter nests along 65 500-m transects randomly distributed in different 
habitats (mesic tundra, streams in mesic tundra and willow shrubs) around the main field station.  
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Breeding activity of foxes at dens and marking.  — In 2024, the monitoring of fox dens 
could only be carried out from 13 May to 3 June and a few days at the end of July. Our research 
area (650 km2) ranging from the Qarlikturvik Valley in the north to Dufour Point in the south and 
from the coast to approximately 10 km inland has 117 known dens. Dens around the main field 
station were visited in the spring while some dens around the Camp 2 region were visited in late 
July. Dens were inspected for signs of use and/or presence of reproductive adults with pups. 
Automated cameras were deployed at dens showing signs of activity to determine reproductive 
status of dens. It also provides excellent data on litter size, diet and food provisioning by parents. 
In 2024, no fox was captured or equipped with a collar, and no winter and summer fur was 
collected.   

Monitoring of other bird species.    We monitored the nesting activity of Snowy Owls 
(Bubo scandiacus), Long-tailed and Parasitic Jaegers (Stercorarius longicaudus and S. 
parasiticus), Glaucous Gulls (Larus hyperboreus), Peregrine Falcons (Falco peregrinus) and 
Rough-legged Hawks (Buteo lagopus). Lapland longspur (Calcarius lapponicus) nesting activity 
was not monitored in 2024. Gull and Long-tailed jaeger nests were only monitored in the 
Qarlikturvik Valley and the Camp-2 area, but nests of other avian predators were monitored 
throughout the same 650 km2 area than for foxes. Nests were found only in late July through 
systematic searches of suitable habitats or opportunistically.   
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PRELIMINARY RESULTS 

Weather conditions.    Temperatures in spring were cool. Air temperature averaged -2.7°C 
(0.2°C below normal) between 20 May and 5 June, the period of goose arrival, and 1.8°C (0.7°C 
below normal) during 5-20 June, which is the most critical period for egg formation and egg-
laying. Snowpack at the end of the winter was lower than normal (snow depth was 39.1 cm on 20 
May; Fig. 2).  

Goose nesting activity.    Nest density in the center of the colony (8.1 nests/ha) was lower 
than last year while density outside the colony in mesic plots (0.88 nests/ha) was lower than last 
year (Table 1). We also found 32 nests of Cackling Geese. 

Goose banding.    The banding operation was difficult this year due to bad weather during 
the banding period. We conducted 7 drives between the main field station and the Camp 2 area. 
We banded a total of 2087 geese and recaptured 132 adults that were banded in previous years.  
We collected cloaca and blood samples from 21 goslings and 52 adults. The young:adult ratio 
among geese captured at banding was lower than last year (1.08:1 vs. 1.15:1 in 2023; long-term 
average:1.02:1). Mean brood size toward the end of brood-rearing (2.72 young, n = 167; counts 
conducted on 3 and 4 August) was slightly higher than last year (2.42) and the long-term average 
(2.49). By combining information on brood size and young:adult ratio at banding, we estimated 
that 80% of the adults captured were accompanied by young, a moderate value. Overall, these 
results are indicative of a good production of young on Bylot Island by the end of the summer. 

Small mammals.    During our live-trapping survey, which cumulated 1,920 12-hr trapping 
sessions from late July to mid-August, we captured 71 Collared Lemmings and 99 Brown Lemmings, 
a moderate number. A formal estimation of density using capture-recapture methods confirmed that 
after two years of low abundance, both Brown and Collared Lemmings had increased in 2024 (Fig. 
3). Finally, the number of lemming winter nests found along our transects confirmed an increase in 
lemmings during winter as we counted 110 nests in 2024 compared to 41 in 2023. 

Breeding activity of foxes at dens and marking.  — A total of 46 known fox denning sites 
were visited in May and an additional 21 in late July. Among these dens, we found signs of activity 
(fresh digging and/or footprints) at 37 of them. Based on pictures taken by automatic cameras 
installed at these dens, 6 litters of Arctic Foxes (between 5 and 12 pups) and 2 of Red Foxes 
(between 3 and 7 pups) were seen around the main field station.  

Monitoring of other bird species.    In late July, we found 3 active nests of Glaucous Gulls, 
1 nest of Parasitic Jaegers, 1 nest of Long-tailed Jaegers, 8 nests of Rough-legged Hawks, 3 nests of 
Peregrine Falcons and 10 nests of Snowy Owls. The presence of owls in our study area is further 
evidence of high lemming abundance. 
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CONCLUSIONS 

Our ability to conduct our usual research was greatly disrupted this year by the helicopter 
crash in May. Despite our efforts, it was not possible to find a replacement, and all monitoring 
activities on Bylot Island had to be canceled from 3 June to 19 July. The team on-site in May 
confirmed that geese arrived early this year (14 May vs. our previous earliest observation of 10 
May, based on our records since 2007), snowmelt began around the long-term average date and 
that lemmings and snowy owls were present in high numbers this year with multiple reproductive 
fox dens. However, monitoring activities truly began only in late July when we were able to 
implement several protocols.  

Regarding geese, the nest count conducted within our long-term monitoring plot showed that 
nest density was above the long-term average. In terms of nesting success, we observed some 
indications of low predation levels, though without precise quantification. The proportion of young 
recorded in our catches at banding shows that production of geese on Bylot Island was good and 
above average in 2024. Based on the young:adult ratio recorded at banding, we predicted a 
percentage of young in the fall flock of 24%, a much higher value than the one observed last year 
(15%) and the long-term average (22%). Monitoring carried out by the Canadian Wildlife Service 
in southern Quebec during the fall showed an equivalent percentage, 23% (n = 27,472), confirming 
that our monitoring on Bylot Island is representative of the overall population. 
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PLANS FOR 2025 

 The long-term objectives of our work are to study the population dynamics of Greater Snow 
Geese, and the interactions between geese, plants, and their predators on Bylot Island. A major 
focus of the project is to monitor changes in demographic parameters (such as survival rate, 
hunting mortality, breeding propensity, reproductive success, and recruitment) and habitat (annual 
plant production and grazing impact) in response to the spring conservation harvest and other 
special management actions implemented since 1999 in Canada and since 2009 in the United 
States. Other aspects of the project include i) understanding better the links between events 
occurring during the spring migration and the subsequent breeding success of geese; ii) studying 
indirect interactions between snow geese and lemmings via shared predators; iii) studying the 
ecology of the main predator of geese, the Arctic Fox; and iv) assessing the impact of climate 
change on goose reproduction and the carrying capacity of the habitat for geese. In 2025, we 
anticipate to: 
1) Monitor productivity (egg laying date, clutch size and nesting success) and nesting distribution 

of Greater Snow Geese on Bylot Island. 
2) Mark goslings in the nest to provide a sample of known-age individuals to assess the growth 

and pre-fledging survival of goslings by their recapture in late summer. 
3) Band goslings and adults at the end of the summer to continue the long-term study of 

demographic parameters such as survival and breeding propensity.  
4) Monitor the abundance of lemmings and study their demography and the impact of predation 

on their cyclic fluctuations of abundance. 
5) Monitor wintering ecology of lemmings and ermines with passive sensors and cameras. 
6) Monitor the breeding activity of other bird species, in particular avian predators (Snowy Owls, 

jaegers, Glaucous Gulls, Peregrine Falcons and Rough-legged Hawks). 
7) Monitor the breeding activity of foxes at dens.  
8) Capture and mark adult foxes and their pups to study their movements, demography and 

foraging activity. 
9) Sample plants in exclosures to assess annual production and the impact of goose grazing on 

plant abundance in wet meadows.  
10) Maintain our automated environmental and weather monitoring system. 

 In 2025, at least 4 graduate students will be involved in the Bylot Island snow goose project. 
Gabriel Bergeron (PhD) will continue his study on seasonal Arctic food-web modeling. Camille 
Gaudreau-Rousseau (PhD) will continue her study on the vulnerability of lemmings to predation 
by ermine in different phases of the cycle. Anne-Marie Blanchette (MSc) will finish her study on 
the combined effect of predation on lemming populations and their grazing impact on vegetation 
productivity and diversity. Pierre Fugère (MSc) will start his project on the change of distribution 
of the two snow goose subspecies using long-term capture-mark-recapture data. 
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Table 1.  Productivity data of Greater Snow Geese nesting on Bylot Island over the past decade. 

 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Average2 

Number of nests monitored 347 337 342 277 422 5803 4873 332 558 0 -- 

Nest density in the core of the 
colony (n/ha) 

9.26 5.50 8.14 3.46 5.70 8.353 9.093 4.09 10.56 8.14 5.10 

Nest density in mesic random 
plots (n/ha) 

1.78 3.60 2.33 1.88 3.88 3.24 2.83 1.17 1.15 0.88 1.93 

Median date of egg-laying 12 June 13 June 11 June 14 June 7 June 12 June4 13 June4 15 June 15 June -- 12 June 

Clutch size 3.48 3.36 3.53 3.50 4.04 3.674 2.754 3.74 3.66 -- 3.71 

Nesting success1 77% 73% 56% 50% 82% 64%3 -- 37% 70% -- 67% 

Median date of hatching 9 July 9 July 8 July 11 July 4 July 11 July4 10 July4 12 July 13 July -- 9 July 

Ratio young:adult at banding 0.99:1 0.91:1 0.88:1 0.94:1 1.20:1 -- 1.02:1 0.53:1 1.15:1 1.08 1.02:1 

Brood size at banding 2.08 2.35 2.14 2.34 2.65 -- 2.51 2.28 2.42 2.72 2.49 

Proportion of adults with 
young at banding 

95% 78% 83% 81% 91% -- 81% 47% 95% 80% 82% 

Number of Cackling goose 
nests found 

11 28 40 61 76 -- -- 61 100 0 356 

1 Mayfield estimate. 
2 Period 1989-2019 and 2022-2023. Data from 2020, 2021 and 2024 are not included in the long-term average (except banding data) because different protocols were used. 
3 These values were estimated from analyses of satellite images. 
4 These values are only based on the GPS-tracking of 4 females that nested on Bylot Island. 
6 Period 2010-2019 and 2022-2023. 
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Figure 1. Location of the two main study sites (Qarlikturvik Valley and the Camp 2 area) on the South Plain of Bylot Island, Nunavut. 

Enlarged maps on the right present these study sites in more details, including locations of our field stations, automated weather 
stations, lemming live-trapping grids and the extent of the main snow goose colony.  The Qarlikturvik Valley is predominantly 
a brood-rearing area for geese. 
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Figure 2.  Average snow depth along two transects showing the rate of snowmelt in the lowlands 

of Bylot Island in spring over the past decade (n = 50 stations). The thick solid line 
represents the average snowmelt rate since 1995. No field data available in 2020 and 
2021 due the covid19 pandemic. 
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Figure 3. Annual summer density (+ SE) of Brown and Collared Lemmings on three trapping grids located in the Qarlikturvik Valley 

of Bylot Island over the past 14 years (snow cover was increased from 2008 to 2011 and predators were excluded from 2012 
to 2022 on the experimental grid). The gray area indicates winter. Jn = mid-June, Au = mid-August. Lemming density in 2020 
(both specied combined; black triangle) was inferred based on the density of snowy owls estimated through satellite images. 
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