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COSEWIC  
Assessment Summary 

 
Assessment Summary – April 2017 
Common name 
Atlantic Walrus - High Arctic population 
Scientific name 
Odobenus rosmarus rosmarus 
Status 
Special Concern 
Reason for designation 
This population numbers in the low thousands. It is not clear whether the aggregated hunting pressure in Canada and 
Greenland is sustainable under current management regimes. The population may become threatened if commercial 
shipping related to industrial development in the Arctic increases because this species is sensitive to human disturbance. 
Occurrence 
Nunavut, Arctic Ocean 
Status history 
The Atlantic Walrus in Canada was originally treated by COSEWIC as two separate populations: Eastern Arctic population 
(Not at Risk in April 1987 and May 2000) and Northwest Atlantic population (Extirpated in April 1987 and May 2000). In 
April 2006, COSEWIC included both populations in a single designatable unit for Atlantic Walrus in Canada, and the 
species was designated Special Concern. Split into three populations in April 2017. The High Arctic population was 
designated Special Concern in April 2017. 

 
Assessment Summary – April 2017 
Common name 
Atlantic Walrus - Central/Low Arctic population 
Scientific name 
Odobenus rosmarus rosmarus 
Status 
Special Concern 
Reason for designation 
This population appears fairly stable in its core areas of northern Hudson Bay and Foxe Basin, following historical 
declines. There is evidence for substantial population declines in southern and eastern Hudson Bay. These changes are 
likely a result of unsustainable hunting. While reported catches in Canada have been declining, there is concern that 
harvest may be underestimated. The population may become threatened if commercial shipping related to industrial 
development in the Arctic increases, particularly because the species is sensitive to human disturbance, and proposed 
routes run through core habitat (e.g. Foxe Basin). 
Occurrence 
Nunavut, Manitoba, Quebec, Newfoundland and Labrador, Arctic Ocean, Atlantic Ocean 
Status history 
The Atlantic Walrus in Canada was originally treated by COSEWIC as two separate populations: Eastern Arctic population 
(Not at Risk in April 1987 and May 2000) and Northwest Atlantic population (Extirpated in April 1987 and May 2000). In 
April 2006, COSEWIC included both populations in a single designatable unit for Atlantic Walrus in Canada, and the 
species was designated Special Concern. Split into three populations in April 2017. The Central / Low Arctic population 
was designated Special Concern in April 2017. 
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Assessment Summary – April 2017 
Common name 
Atlantic Walrus - Nova Scotia-Newfoundland-Gulf of St Lawrence population 
Scientific name 
Odobenus rosmarus rosmarus 
Status 
Extinct 
Reason for designation 
This population was hunted to extinction by the mid 1800’s. Sporadic recent sightings of individuals and small groups in 
the Gulf of St Lawrence and off Nova Scotia are not considered evidence of re-establishment, and there is no evidence of 
breeding in the region. 
Occurrence 
Quecbec, New Brunswick, Prince Edward Island, Nova Scotia, Newfoundland and Labrador, Atlantic Ocean 
Status history 
The Atlantic Walrus in Canada was originally treated by COSEWIC as two separate populations: Eastern Arctic population 
(Not at Risk in April 1987 and May 2000) and Nova Scotia - Newfoundland - Gulf of St Lawrence population (Extirpated in 
April 1987 and May 2000). In April 2006, COSEWIC included both populations in a single designatable unit for Atlantic 
Walrus in Canada, and the species was designated Special Concern. Split into three populations in April 2017. The Nova 
Scotia - Newfoundland - Gulf of St Lawrence population was designated Extinct in April 2017. 

 
 



 

v 

COSEWIC 
Executive Summary 

 
Atlantic Walrus 

Odobenus rosmarus rosmarus 
 

High Arctic population 
Central-Low Arctic population 

Nova Scotia-Newfoundland-Gulf of St. Lawrence population 
 

Wildlife Species Description and Significance 
 
Walrus are large gregarious pinnipeds with upper canine teeth that grow into long 

tusks and a moustache of quill-like vibrissae. Newborns are ~120 cm long and 55 kg; males 
can grow to ~315 cm (~1100 kg) and females to ~277 cm (~800 kg). The Atlantic Walrus, 
Odobenus rosmarus rosmarus (Linnaeus, 1758) is one of two extant subspecies, the other 
being the Pacific Walrus (O. r. divergens). Atlantic Walrus traditionally provided important 
staples in the subsistence economy of the eastern Canadian Arctic and Greenland. The 
hunts are still of great social and cultural significance, and the economic value of the meat 
and ivory is substantial. The Walrus is important as the only living species in its family and a 
key link in the Arctic food web between bivalve molluscs and humans. 
 
Distribution 

 
The Atlantic Walrus ranged historically from the central Canadian Arctic east to the 

Kara Sea, north to Svalbard and south to Nova Scotia. There are three Walrus 
designatable units (DUs) in Canada: High Arctic, Central-Low Arctic and Nova Scotia-
Newfoundland-Gulf of St. Lawrence (extinct). The High Arctic and Central-Low Arctic DUs 
are shared with Greenland. There is some evidence that the Central Arctic and Low Arctic 
animals form separate populations, but there is currently not enough information to support 
distinct DUs. The High Arctic and Central-Low Arctic DUs are distinguished by the degree 
of genetic interchange, geographical distribution, and movements. Walrus distribution 
appears to have contracted to areas that are less accessible to people and possibly in 
response to previous loss of ice cover. 
 
Habitat 

 
Atlantic Walrus occupy a large range but have a quite narrow ecological niche. They 

require large areas of shallow water (80 m or less) with bottom substrates that support a 
productive bivalve community, the reliable presence of open water over feeding areas, and 
suitable ice or land nearby upon which to haul out. Polynyas and other open-water areas 
are important during the winter.  
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Biology 

 
Walrus haul out on ice and land, sometimes in large herds. They can travel long 

distances by swimming or by riding ice floes, but their seasonal movements are poorly 
understood. Walrus are polygynous and males compete intensely for females from 
February through April. Implantation of the embryo is delayed until late June or early July, 
and gestation is active for about 11 months. Most calves are born in late May and early 
June; they can suckle for up to 27 months and once weaned eat primarily bivalve molluscs. 
Females ovulate for the first time at 4 to 11 years and give birth to a single calf about every 
three years until reproductive senescence. The resulting birth rate is ~0.30 calves per 
fecund female per year and an annual gross production rate of ~10%. Generation time may 
be about 21 years and longevity over 35 years. Rates of mortality from human hunting and 
Polar Bear (Ursus maritimus) predation are unknown. Little is known of diseases of Walrus 
or of their response to pathogens. 
 
Population Sizes and Trends 

 
High Arctic DU1: occupies Penny Strait-Lancaster Sound (PS-LS), western Jones 

Sound (WJS), and Baffin Bay (BB). Aerial surveys in August 2009 yielded best estimates of 
about 727 Walrus in PS-LS, 503 in WJS, and 1,251 in BB (east coast of Ellesmere Island), 
for a total of 2,481. The PS-LS and WJS stocks seem stable over three decades. The main 
distributional change is in the Avanersuaq (Thule) area of west Greenland, where BB 
Walrus were once abundant in summer but are now absent. 

 
Central-Low Arctic DU2: consists of Central Arctic subpopulations occupying Foxe 

Basin (FB), north and west Hudson Bay (NWHB), south and east Baffin (SEB), and 
southern Hudson Strait-Ungava Bay-Labrador (SHSUBL), and Low Arctic (LA) 
subpopulations occupying south and east Hudson Bay and northern James Bay. A 
September 2011 survey of FB haulouts (uglit in Inuktitut; singular ugli) estimated 10,379 
Walrus. These estimates were much greater than previous estimates for this stock but there 
is no evidence for a trend. In September 2014 an aerial survey of uglit in NWHB yielded a 
corrected estimate of 5,500 Walrus. In summer 2005-2008, aerial surveys of uglit estimated 
2,100-2,500 Walrus in the Hoare Bay area of SEB. There is no recent survey estimate from 
SHSUBL. An April 2012 survey estimated the population wintering in Hudson Strait at 6,020 
Walrus, probably from various stocks (NWHB, SHSUBL, SEB). These Central Arctic stocks 
are likely reduced from their historical levels but no trend can be established and survey 
coverage is incomplete. Inuit have observed changes in Walrus distribution and seasonal 
availability. In September 2014 an aerial survey of the Low Arctic habitat yielded an 
estimate of 200 Walrus. Some past opportunistic counts in the Low Arctic were higher but 
existing data are insufficient to assess whether the population has recently declined. These 
suggest a minimum population size of 18,900 Walrus (including immature animals) in DU2. 
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Nova Scotia-Newfoundland-Gulf of St. Lawrence DU3: Extinct ca. 1850 by hunting, 
this population was once abundant in the southwestern Gulf of St. Lawrence and Scotian 
Shelf areas. Occasional recent sightings are not considered a sign of re-establishment, and 
there is no indication of breeding in the area. 

 
In Canada, the total abundance of Atlantic Walrus is estimated at ca. 21,400. This 

estimate is negatively biased due to incomplete survey coverage and methodological 
issues that preclude trend assessment. The distribution of age classes is unknown.  

 
Threats and Limiting Factors 
 

Atlantic Walrus populations may be limited or threatened by hunting activities, noise 
disturbance, and industrial development activities. Their narrow ecological niche and 
restricted seasonal distribution make Walrus relatively easy for hunters to locate and 
vulnerable to environmental changes. Hunting is the cause of most known mortality and 
probably the most consistent limiting factor. Stock size and structure, survival rate, 
sustainable catch rate and levels, and rate of removal for all Canadian stocks are unknown. 
However, Fisheries and Oceans Canada (DFO) has used the best available information to 
estimate total allowable removal (TAR) for some stocks. The reported landed catch has 
been declining despite an increasing Inuit population. In the current decade (2010-2015) 
Canadian hunters may have removed about 10 Walrus annually from the High Arctic DU, 
and 381 from the Central-Low Arctic DU (over half from FB). It is not known whether the 
decreasing landings are due to less hunt effort, lower hunter success, changes in rates of 
reporting or some combination of these factors. Rates of struck and lost are uncertain. 
Walrus that summer in the Canadian High Arctic and SEB waters may be hunted in 
Greenland waters. There is evidence that recent Greenland catches of about 86 Walrus 
annually from the High Arctic have not been sustainable, and Walrus have largely 
disappeared from their west Greenland habitat in summer. More information is needed on 
movement patterns between Canada and Greenland and total hunting mortality from both 
countries to inform management of these shared stocks. 
 

Human disturbances may cause Walrus to stampede into the water, interfere with 
feeding, increase energy expenditures, mask communications, impair thermoregulation and 
increase stress levels. Prolonged or repeated disturbances may cause Walrus to abandon 
their uglit. Their ability to recolonize areas and to adapt to non-threatening disturbances is 
unknown. Threats posed to Walrus in Canada by industrial activities and tourism are 
currently low but expected to increase rapidly within the decade. Climatic changes may 
expose Walrus to greater hunting pressure and alter trophic dynamics. The effects of 
chemical contaminants are unknown but tissue levels are typically low, except for cadmium 
and lead from natural sources and organochlorines in animals that eat seals.  

 
Protection, Status, and Ranks 
 

Atlantic Walrus in Canada are afforded protection by regulations that manage hunting 
and trade in Walrus products (Fisheries Act, Marine Mammal Regulations SOR/93-56, 
1993). Hunts in Nunavut and Nunavik are co-managed by the Nunavut Wildlife 
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Management Board (NWMB) and Nunavik Marine Region Wildlife Board (NMRWB), under 
the applicable sections of their respective land claims agreements, with scientific advice 
from DFO, which manages Walrus in other jurisdictions in cooperation with other agencies. 
Community knowledge and Aboriginal Traditional Knowledge (ATK) are also considered in 
the management of Walrus. Four Nunavut communities have catch quotas. Elsewhere, “an 
Indian or Inuk other than a beneficiary” can kill up to four Walrus per year without a licence; 
other hunters require a licence. Trade in edible parts is prohibited, except among First 
Nations and Inuit. A DFO permit is required to transport Walrus parts within Canada, except 
for First Nations or Inuit hunters who are returning home after the hunt. A Scientific 
Research Licence from DFO is required to do research in Walrus habitat and applicants 
must demonstrate community support. Live capture is permitted only under licence. 
 

Existing National Parks, Wildlife Areas, and other federal lands afford little habitat 
protection for Walrus. The Nunavut Land Use Plan that is in preparation may protect Walrus 
haulouts in Nunavut by setting vessel approach setbacks of 5 km and prohibiting certain 
land uses, such as mineral extraction.  
 

The Atlantic Walrus is listed on Appendix III of the Convention on International Trade 
in Endangered Species (CITES), which requires a CITES export permit to be issued before 
Walrus products can be exported from Canada. There is no formal cooperation between 
Canada and Greenland in the management of shared Atlantic Walrus populations. 
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TECHNICAL SUMMARY - High Arctic Population 
 

Odobenus rosmarus rosmarus 
Atlantic Walrus, High Arctic population / Population du Haut-Arctique  
Atlantic Walrus (English), Morse de l’Atlantique (French), Aivik (Inuktitut) 
Range of Occurrence in Canada: Nunavut, Arctic Ocean 
 
Demographic Information  
Generation time [(age at first reproduction + age at 
last reproduction) / 2] 

21 years [i.e., (7 y + ~35 y) / 2] 

Is there an observed continuing decline in number of 
mature individuals? 

No. 

Estimated percent of continuing decline in total 
number of mature individuals within 2 generations? 

The Penny Strait-Lancaster Sound and western 
Jones Sound stocks appear stable. Unknown for the 
Baffin Bay stock. 

Observed percent reduction or increase in total 
number of mature individuals over the last 3 
generations? 

Unknown 

Projected percent reduction or increase in total 
number of mature individuals over the next 3 
generations 

Unknown 

Observed percent reduction or increase in total 
number of mature individuals over any 3 generations 
period, over a time period including both the past and 
the future. 

Unknown 

Are the causes of the decline clearly reversible and 
understood and ceased? 

Not applicable 

Are there extreme fluctuations in number of mature 
individuals? 

No 

 
Extent and Occupancy Information 
Estimated extent of occurrence 
(calculated as the area of a minimum convex polygon 
around the range polygon for the species distribution 
in Canada, with land area removed, using a Canada 
Albers Equal-Area projection (ArcView 3.3), and 
excluding the range in Greenland) 

415 457 km² 

Index of area of occupancy (IAO) 
(calculated as the number of 2 km x 2 km grid cells 
using the same projection and software, and 
including the range in Greenland) 

245,720 km² 

Is the population severely fragmented? No 
Number of locations Not applicable 
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Is there an observed, inferred, or projected 
continuing decline in extent of occurrence? 

Walrus were once abundant in summer in the 
Avanersuaq (Thule) area of Greenland, but are now 
absent in summer. Changes may occur in response 
to shipping and climate change but the direction of 
change is unknown and may vary seasonally and 
geographically. 

Is there an observed, inferred, or projected 
continuing decline in index of area of occupancy? 

See above. 

Is there an observed, inferred, or projected 
continuing decline in number of populations? 

No 

Is there an observed, inferred, or projected 
continuing decline in number of locations*? 

Unknown 

Is there an observed, inferred, or projected 
continuing decline in area, extent and/or quality of 
habitat? 

Yes. Declines in seasonal ice habitat have occurred 
over the past decade. Projected increases in open-
water shipping may reduce habitat quality in the 
Pond Inlet-Milne Inlet area over the next decade.  

Are there extreme fluctuations in number of 
populations? 

No 

Are there extreme fluctuations in number of 
locations? 

No 

Are there extreme fluctuations in extent of 
occurrence? 

No 

Are there extreme fluctuations in index of area of 
occupancy? 

No  

 
Number of Mature Individuals 
Population ~2,500; known to be negatively biased (minimum 

estimate); made up of ~727 in Penny Strait-
Lancaster Sound, ~503 in western Jones Sound, and 
~1,251 in Baffin Bay, along the east coast of 
Ellesmere Island  

N Mature Individuals No complete comprehensive population survey has 
ever been undertaken, and survivorship is also 
unknown so the number of mature animals is 
unknown. 

Total ~2,500 
 
Quantitative Analysis 
Probability of extinction in the wild is at least [20% 
within 20 years or 5 generations, or 10% within 100 
years]. 

Not available, suitable data for quantitative analysis 
lacking. 
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Threats (direct, from highest impact to least, as per IUCN Threats Calculator) 
Was a threats calculator completed for this species? YES, 24 January 2017 (Appendix 1) 
 
Hunting: The population appears able to sustain current Canadian removal rates but is also hunted in 
Greenland waters, where hunts may not be sustainable. Harvests may not be evenly partitioned among the 
stocks, and stock discreteness is uncertain.  
 
Disturbance: Walrus are sensitive to noise and habitat disturbances. Human activities on or near occupied 
uglit (haulout sites) can stampede herds causing mortality. Repeated disturbances can cause habitat 
abandonment. The effects of long-term exposure to tourism and open-water shipping are unknown but may 
be serious.  
 
Climate change: Walrus haul out on sea ice for much of the year and this habitat has been changing rapidly. 
The effects of climate change on Walrus populations are difficult to predict. Climate amelioration that 
increases interactions with humans may impact Walrus populations more than other environmental factors. 
 
Rescue Effect  
Status of outside population(s)? Animals summering in West Greenland have nearly 

disappeared 
Is immigration known or possible? Immigration is possible  
Would immigrants be adapted to survive in Canada? Yes. 
Is there sufficient habitat for immigrants in Canada? Yes. But the reason Walrus disappeared from an area 

may determine whether it is reoccupied. 
Is rescue from outside populations likely? Unlikely as there are few animals left in West 

Greenland 
 
Data Sensitive Species 
Is this a data sensitive species? No  
 
Status History  
COSEWIC: The Atlantic Walrus in Canada was originally treated by COSEWIC as two separate populations: 
Eastern Arctic population (Not at Risk in April 1987 and May 2000) and Northwest Atlantic population 
(Extirpated in April 1987 and May 2000). In April 2006, COSEWIC included both populations in a single 
designatable unit for Atlantic Walrus in Canada, and the species was designated Special Concern. Split into 
three populations in April 2017. The High Arctic population was designated Special Concern in April 2017. 
 
High Arctic Population  
Status and Reasons for Designation: 
Status: 
Special Concern 

Alpha-numeric code: 
Not applicable 

Reasons for designation:  
This population numbers in the low thousands. It is not clear whether the aggregated hunting pressure in 
Canada and Greenland is sustainable under current management regimes. The population may become 
threatened if commercial shipping related to industrial development in the Arctic increases because this 
species is sensitive to human disturbance. 
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Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals):  
Not applicable. No evidence for decline. 
Criterion B (Small Distribution Range and Decline or Fluctuation): 
Not applicable. EOO and IAO exceed thresholds. 
Criterion C (Small and Declining Number of Mature Individuals): 
Not applicable, although near to qualifying for Threatened under C2a(i) because: the population size is less 
than 10,000 mature individuals; hunting pressure may cause a continuing decline; and the largest of the three 
subpopulations is slightly higher than 1,000. 
Criterion D (Very Small or Restricted Population): 
Not applicable. Population exceeds thresholds. 
Criterion E (Quantitative Analysis): 
No applicable analysis. 
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TECHNICAL SUMMARY – Central-Low Arctic Population 
 

Odobenus rosmarus rosmarus 
Atlantic Walrus, Central-Low Arctic population / Population du centre de l’Arctique et du Bas-Arctique  
Atlantic Walrus (English), Morse de l’Atlantique (French), Aivik (Inuktitut)  
Range of Occurrence in Canada: Newfoundland and Labrador, Manitoba, Nunavut, and Quebec; Arctic 
Ocean and Atlantic Ocean (Labrador Sea) 
 
Demographic Information  
Generation time [(age at first reproduction + age at 
last reproduction) / 2] 

21 years [i.e., (7 y + ~35 y) / 2] 

Is there an observed continuing decline in number of 
mature individuals? 

No. 

Estimated percent of continuing decline in total 
number of mature individuals within 2 generations? 

No population trends are known but the Foxe Basin 
stock is substantially larger than was previously 
observed or estimated.  

Observed percent reduction or increase in total 
number of mature individuals over the last 3 
generations? 

Unknown 

Projected percent reduction or increase in total 
number of mature individuals over the next 3 
generations 

Unknown 

Observed percent reduction or increase in total 
number of mature individuals over any 3 generations 
period, over a time period including both the past and 
the future. 

Unknown 

Are the causes of the decline clearly reversible and 
understood and ceased? 

No 

Are there extreme fluctuations in number of mature 
individuals? 

No 

 
Extent and Occupancy Information 
Estimated extent of occurrence 
(calculated as the area of a minimum convex polygon 
around the range polygon for the species’ distribution 
in Canada, with land area removed, using a Canada 
Albers Equal-Area projection (ArcView 3.3), and 
excluding the range in Greenland) 

1 759 137 km² 

Index of area of occupancy (IAO) 
(calculated as the number of 2 km x 2 km grid cells 
using the same projection and software, and including 
the range in Greenland) 

778,288 km2 

Is the population severely fragmented? No 

Number of locations∗ Not applicable 
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Is there an observed, inferred, or projected continuing 
decline in extent of occurrence? 

Walrus are no longer reported from areas of 
eastern James Bay and western Baffin Bay, as well 
as summer habitat off west Greenland that they 
used in the historical past. No trends in extent of 
occurrence can be established over the past 2 
generations from the data available. Changes may 
occur in response to shipping and climate change 
but the direction of change is unknown and may 
vary seasonally and geographically. 

Is there an observed, inferred, or projected continuing 
decline in index of area of occupancy? 

See above. 

Is there an observed, inferred, or projected continuing 
decline in number of populations? 

No 

Is there an observed, inferred, or projected continuing 
decline in number of locations*? 

Unknown 

Is there an observed, inferred, or projected continuing 
decline in area, extent and/or quality of habitat? 

Yes. Declines in seasonal ice habitat have occurred 
over the past decade. Projected increases in year-
round shipping may reduce habitat quality in 
Hudson Strait and Foxe Basin over the next 
decade.  

Are there extreme fluctuations in number of 
populations? 

No 

Are there extreme fluctuations in number of 
locations∗? 

No 

Are there extreme fluctuations in extent of 
occurrence? 

No 

Are there extreme fluctuations in index of area of 
occupancy? 

No  

 
Number of Mature Individuals (in each population)  
Population Surveys suggest a minimum of ~18,900 in this DU 

(including immature animals); made up of ~10,400 
in Foxe Basin, ~6,000 in Hudson Strait in winter, 
~2,300 in the Hoare Bay area, and ~200 in the Low 
Arctic. 

N Mature Individuals No complete comprehensive population survey has 
ever been undertaken, and survivorship is also 
unknown so the number of mature animals is 
unknown. 

Total ~18,900 
 
Quantitative Analysis 
Probability of extinction in the wild is at least [20% 
within 20 years or 5 generations, or 10% within 100 
years]. 

Not available, suitable data for quantitative analysis 
lacking. 

  

 
 
 



 

xv 

 
Threats (direct, from highest impact to least, as per IUCN Threats Calculator) 
Was a threats calculator completed for this species? YES, 24 January 2017 (Appendix 2) 
 
Hunting: The ability to sustain current hunting removal rates is uncertain. Some Walrus that summer in 
Canada winter in Greenlandic waters and are hunted in both jurisdictions. The partitioning of harvests among 
stocks is unknown. Hunting in Greenland may be unsustainable. 
 
Disturbance: Walrus are sensitive to noise and habitat disturbances. Human activities on or near occupied 
uglit (haulout sites) can stampede herds causing mortality. Repeated disturbances can cause habitat 
abandonment. The effects of long-term exposure to year-round shipping and other projected commercial 
developments in their habitat are unknown but may be serious.  
 
Climate change: Walrus haul out on sea ice for much of the year and this habitat has been changing rapidly. 
The effects of climate change on Walrus populations are difficult to predict. Climate amelioration that 
increases interactions with humans may impact Walrus populations more than other environmental factors. 
 
Rescue Effect  
Status of outside population(s)? Animals summering in West Greenland have nearly 

disappeared 
Is immigration known or possible? Immigration is possible  
Would immigrants be adapted to survive in Canada? Yes. 
Is there sufficient habitat for immigrants in Canada? Yes. But the reason Walrus disappeared from an 

area may determine whether it is reoccupied. 
Is rescue from outside populations likely? Unlikely as there are few animals left in West 

Greenland 
 
Data Sensitive Species 
Is this a data sensitive species? No  
 
Status History 
COSEWIC: The Atlantic Walrus in Canada was originally treated by COSEWIC as two separate populations: 
Eastern Arctic population (Not at Risk in April 1987 and May 2000) and Northwest Atlantic population 
(Extirpated in April 1987 and May 2000). In April 2006, COSEWIC included both populations in a single 
designatable unit for Atlantic Walrus in Canada, and the species was designated Special Concern. Split into 
three populations in April 2017. The Central-Low Arctic population was designated Special Concern in April 
2017. 
 
Central/Low Arctic Population  
Status and Reasons for Designation: 
Status: 
Special Concern  

Alpha-numeric code: 
Not applicable 

Reasons for designation:  
This population appears fairly stable in its core areas of northern Hudson Bay and Foxe Basin, following 
historical declines. There is evidence for substantial population declines in southern and eastern Hudson 
Bay. These changes are likely a result of unsustainable hunting. While reported catches in Canada have 
been declining, there is concern that harvest may be underestimated. The population may become 
threatened if commercial shipping related to industrial development in the Arctic increases, particularly 
because the species is sensitive to human disturbance, and proposed routes run through core habitat (e.g. 
Foxe Basin). 
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Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals):  
Not applicable. No decline data. 
Criterion B (Small Distribution Range and Decline or Fluctuation): 
Not applicable. EOO and IAO exceed thresholds. 
Criterion C (Small and Declining Number of Mature Individuals): 
Not applicable. No evidence of decline and population exceeds thresholds. 
Criterion D (Very Small or Restricted Population): 
Not applicable. Population exceeds thresholds. 
Criterion E (Quantitative Analysis): 
No applicable analysis. 
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TECHNICAL SUMMARY - Nova Scotia-Newfoundland-Gulf of St. Lawrence 
Population 

 
Odobenus rosmarus rosmarus 
Atlantic Walrus, Nova Scotia-Newfoundland-Gulf of St. Lawrence Population / Population de la Nouvelle-
Écosse, de Terre-Neuve et du golfe du Saint-Laurent 
Atlantic Walrus (English), Morse de l’Atlantique (French), Bastugobajijik (Mi'kmaw)  
Range of Occurrence in Canada: former range New Brunswick, Newfoundland and Labrador, Nova Scotia, 
Prince Edward Island, and Quebec (southwestern Gulf of St. Lawrence and Scotian Shelf), Atlantic Ocean 
 
Demographic Information  
Generation time [(age at first reproduction + age at 
last reproduction) / 2] 

21 years [i.e., (7 y + ~35 y) / 2] 

Is there an observed continuing decline in number of 
mature individuals? 

No. This population has been extinct since the mid-
1800s, so many of the questions below are not 
applicable 

Estimated percent of continuing decline in total 
number of mature individuals within 2 generations? 

Not applicable 

Observed percent reduction or increase in total 
number of mature individuals over the last 3 
generations? 

Not applicable 

Projected percent reduction or increase in total 
number of mature individuals over the next 3 
generations 

Not applicable 

Observed percent reduction or increase in total 
number of mature individuals over any 3 generations 
period, over a time period including both the past and 
the future. 

Unknown. 

Are the causes of the decline clearly reversible and 
understood and ceased? 

Commercial hunting, which was the primary cause of 
this Walrus population’s extinction, is no longer 
permitted. Since extinction the human population 
and associated activities have increased and would 
pose new threats to any Walrus in the region. 

Are there extreme fluctuations in number of mature 
individuals? 

Not applicable 

 
Extent and Occupancy Information 
Estimated extent of occurrence Not applicable 
Index of area of occupancy (IAO) Not applicable 
Is the population severely fragmented? Not applicable 

Number of locations∗ Not applicable 

Is there an observed, inferred, or projected continuing 
decline in extent of occurrence? 

Not applicable 

Is there an observed, inferred, or projected continuing 
decline in index of area of occupancy? 

Not applicable 
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Is there an observed, inferred, or projected continuing 
decline in number of populations? 

Not applicable 

Is there an observed, inferred, or projected continuing 
decline in number of locations? 

Not applicable 

Is there an observed, inferred, or projected continuing 
decline in area, extent and/or quality of habitat? 

Yes. Human populations and activities in the area 
formerly occupied by this population are likely to 
continue increasing in the future, affecting the 
extent of suitable Walrus habitat.  

Are there extreme fluctuations in number of 
populations? 

Not applicable 

Are there extreme fluctuations in number of locations? Not applicable 
Are there extreme fluctuations in extent of 
occurrence? 

Not applicable 

Are there extreme fluctuations in index of area of 
occupancy? 

Not applicable 

 
Number of Mature Individuals (in each population)  
Population Not applicable 
N Mature Individuals Not applicable 
Total  
 
Quantitative Analysis 
Probability of extinction in the wild is at least [20% 
within 20 years or 5 generations, or 10% within 100 
years]. 

Not applicable. Already extinct. 

 
Threats  

 

This population is extinct so there are only rare vagrants in the area formerly frequented by this DU. Human 
activities will hinder the re-establishment of Walrus in the area formerly occupied by the Nova Scotia-
Newfoundland-Gulf of St. Lawrence Population (DU3). 
 
Rescue Effect  

 

Status of outside population(s)? No members of DU alive anywhere 
Is immigration known or possible? No 
Would immigrants be adapted to survive in Canada? Not applicable. 
Is there sufficient habitat for immigrants in Canada? Unknown. The relationship between the species’ life 

history requirements and human populations and 
activities has not been studied.  

Is rescue from outside populations likely? No.  
  
Data Sensitive Species  
Is this a data sensitive species? No  
  
 
 
 



 

xix 

 
Status History 

 

COSEWIC: The Atlantic Walrus in Canada was originally treated by COSEWIC as two separate populations: 
Eastern Arctic population (Not at Risk in April 1987 and May 2000) and Nova Scotia-Newfoundland-Gulf of St. 
Lawrence population (Extirpated in April 1987 and May 2000). In April 2006, COSEWIC included both 
populations in a single designatable unit for Atlantic Walrus in Canada, and the species was designated 
Special Concern. Split into three populations in April 2017. The Nova Scotia-Newfoundland-Gulf of St. 
Lawrence population was designated Extinct in April 2017. 
 
Nova Scotia-Newfoundland-Gulf of St. Lawrence population 
Status and Reasons for Designation: 
Status: 
Extinct 

Alpha-numeric code: 
Not applicable 

Reasons for designation: 
This population was hunted to extinction by the mid-1800s. Sporadic recent sightings of individuals and small 
groups in the Gulf of St. Lawrence and off Nova Scotia are not considered evidence of re-establishment, and 
there is no evidence of breeding in the region.  
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals):  
Not applicable.  
Criterion B (Small Distribution Range and Decline or Fluctuation): 
Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): 
Not applicable. 
Criterion D (Very Small or Restricted Population): 
Not applicable.  
Criterion E (Quantitative Analysis): 
Not applicable. 
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PREFACE  
  

Since the last COSEWIC assessment in 2006, genetic (Andersen et al. 2009, 2014; 
Shafer et al. 2014) and satellite-telemetry (Stewart 2008; Dietz et al. 2014) data have been 
gathered that support differentiation of the High Arctic and Central-Low Arctic populations, 
and confirm movement of individuals from West Greenland to southeastern Baffin Island 
and from northwest Greenland well into the Canadian Arctic archipelago (NAMMCO 2015). 
Genetic markers also revealed a sex bias in favour of male dispersal and female philopatry 
(Andersen et al. 2014). A recent study by McLeod et al. (2014) suggests that Walrus from 
the population that was extirpated from the Canadian Maritimes were a morphologically 
and genetically distinctive group that was on a different evolutionary path from other Walrus 
found in the North Atlantic. 

 
Recent Walrus population data are available from surveys of uglit (haulout sites; 

singular ugli) in Jones Sound and Lancaster Sound-Penny Strait (R.E.A. Stewart et al. 
2014a), northern Foxe Basin (Stewart et al. 2013; Hammill et al. 2016a), southeastern 
Baffin Island (R.E.A. Stewart et al. 2014c), Hudson Bay-Davis Strait and south and east 
Hudson Bay (Hammill et al. 2016b); surveys of coastal waters and ice edges in western 
Nares Strait (R.E.A. Stewart et al. 2014b); and transect surveys conducted in West 
Greenland waters (Heide-Jørgensen et al. 2013, 2014). Satellite tagging studies coupled 
with these surveys provide new data on movements and haulout behaviour that can be 
used to adjust the survey estimates. 

 
Walrus are more common and widely distributed in central and southern Foxe Basin 

than was previously known (LGL Limited and North/South Consultants Inc. 2011). In at 
least some summers they may be distributed almost continuously from northern Foxe Basin 
to Hudson Strait. 

 
A catch history for Atlantic Walrus in the eastern Canadian Arctic has been compiled 

by hunt type, biological population and management stock (D.B. Stewart et al. 2014a). This 
compilation provides a starting point for modelling historical populations to inform recovery 
and management. Aboriginal Traditional Knowledge (ATK) (or Inuit Qaujimajatuqangit, 
traditional ecological knowledge, or local ecological knowledge in Walrus range 
jurisdictions) of Atlantic Walrus has been compiled and assessed for COSEWIC (Goulet 
unpubl.), and gathered to support climate change research on Walrus (Martinez-Levasseur 
et al. 2016). 

 
Modelling studies have been conducted to gain insight into haulout behaviour (Doniol-

Valcroze et al. 2016), population dynamics (Hammill et al. 2016c), abundance estimates 
and total allowable removals (DFO 2016; Hammill et al. 2016a, b). An integrated fisheries 
management plan has been completed for Walrus in the Nunavut Settlement Area and will 
be implemented in 2017 (A. McPhee, DFO Winnipeg, pers. comm. 2017), and DFO 
Science is developing a 5-year research plan for Walrus (Stewart et al. in press). Threats 
and effects pathways related to non-renewable resource developments and shipping on 
Atlantic Walrus have been reviewed (Kasser and Weidmer 2012; Stewart et al. 2012; D.B. 
Stewart et al. 2014b), as has international trade and management (Shadbolt et al. 2014; 
Wiig et al. 2014). 
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COSEWIC HISTORY 
The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) was created in 1977 as a result of 
a recommendation at the Federal-Provincial Wildlife Conference held in 1976. It arose from the need for a single, official, 
scientifically sound, national listing of wildlife species at risk. In 1978, COSEWIC designated its first species and produced 
its first list of Canadian species at risk. Species designated at meetings of the full committee are added to the list. On 
June 5, 2003, the Species at Risk Act (SARA) was proclaimed. SARA establishes COSEWIC as an advisory body 
ensuring that species will continue to be assessed under a rigorous and independent scientific process. 

 
COSEWIC MANDATE 

The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) assesses the national status of wild species, 
subspecies, varieties, or other designatable units that are considered to be at risk in Canada. Designations are made on 
native species for the following taxonomic groups: mammals, birds, reptiles, amphibians, fishes, arthropods, molluscs, 
vascular plants, mosses, and lichens. 

 
COSEWIC MEMBERSHIP 

COSEWIC comprises members from each provincial and territorial government wildlife agency, four federal 
entities (Canadian Wildlife Service, Parks Canada Agency, Department of Fisheries and Oceans, and the Federal 
Biodiversity Information Partnership, chaired by the Canadian Museum of Nature), three non-government science 
members and the co-chairs of the species specialist subcommittees and the Aboriginal Traditional Knowledge 
subcommittee. The Committee meets to consider status reports on candidate species.  
 

DEFINITIONS 
(2017) 

Wildlife Species  A species, subspecies, variety, or geographically or genetically distinct population of animal, 
plant or other organism, other than a bacterium or virus, that is wild by nature and is either 
native to Canada or has extended its range into Canada without human intervention and has 
been present in Canada for at least 50 years.  

Extinct (X) A wildlife species that no longer exists. 
Extirpated (XT) A wildlife species no longer existing in the wild in Canada, but occurring elsewhere. 
Endangered (E) A wildlife species facing imminent extirpation or extinction.  
Threatened (T) A wildlife species likely to become endangered if limiting factors are not reversed.  
Special Concern (SC)* A wildlife species that may become a threatened or an endangered species because of a 

combination of biological characteristics and identified threats.  
Not at Risk (NAR)** A wildlife species that has been evaluated and found to be not at risk of extinction given the 

current circumstances.  
Data Deficient (DD)*** A category that applies when the available information is insufficient (a) to resolve a species’ 

eligibility for assessment or (b) to permit an assessment of the species’ risk of extinction. 
  
* Formerly described as “Vulnerable” from 1990 to 1999, or “Rare” prior to 1990. 
** Formerly described as “Not In Any Category”, or “No Designation Required.” 
*** Formerly described as “Indeterminate” from 1994 to 1999 or “ISIBD” (insufficient scientific information on which to 

base a designation) prior to 1994. Definition of the (DD) category revised in 2006. 
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WILDLIFE SPECIES DESCRIPTION AND SIGNIFICANCE  
 

Name and Classification 
 

The Atlantic Walrus, Odobenus rosmarus rosmarus (Linnaeus, 1758), is one of two 
living subspecies, the other being the Pacific Walrus (O. r. divergens) (Lindqvist et al. 2009) 
(Figure 1 and Figure 2). These two subspecies may represent the product of range 
fragmentation and differentiation during a glacial phase of extensive Arctic sea ice 
(Harrington 2008). Common names for the species include Walrus (English, Dutch), morse 
(French), aivik/aiviq (Inuktitut), bastugobajijik (Mi’kmaw), hvalros (Danish), mursu (Finnish), 
rostungur (Icelandic), hvalross (Norwegian), morzh (Russian), morsa (Spanish, 
Portuguese), and valross (Swedish). 

 
 

 
 
Figure 1. Drawing of an adult male Atlantic Walrus (Odobenus rosmarus rosmarus) (Artist Gerald Kuehl; © Fisheries and 

Oceans Canada, reproduced with permission). 
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Figure 2. Approximate present distribution of Atlantic (red polygons) and Pacific (yellow polygons) Walrus (based on 

Gjertz and Wiig 1994; Born et al. 1995; Witting and Born 2005; COSEWIC 2006; IUCN 2008; Stewart 2008; 
Boltunov et al. 2010; Garlich-Miller et al. 2011; LGL Limited and North/South Consultants Inc. 2011; Lydersen 
et al. 2012; Elliot et al. 2013; Heide-Jørgensen et al. 2013, 2014; Andersen et al. 2014; Dietz et al. 2014; 
R.E.A. Stewart et al. 2014c; Hammill et al. 2016a, b).  

 
 

Morphological Description  
 

The Walrus is a large marine mammal with front and hind limbs that have developed 
into flippers (Figure 1). The front flippers can support the animal in an upright position while 
the back flippers are structured and function like the hind flippers of otariid seals. Adults of 
both sexes have tusks, which are long upper canines, and a moustache of quill-like 
whiskers. Adult males are larger than females and have longer, broader tusks (Mansfield 
1966; Garlich-Miller and Stewart 1998). Newborn Walrus have a coat of silver grey hairs 
that is soon lost and replaced by a short, sparse coat of brown hair. 

 



 

7 

The sparsely haired skin is cinnamon brown but can appear pink on a warm day, or 
almost white after a long, cold dive. Adult males have a large muscular neck that is covered 
by thick, cornified skin. At birth Atlantic Walrus are about 120 cm long and about 55 kg 
(Mansfield 1958); males grow to about 315 cm (~1100 kg) and females to about 277 cm 
(~800 kg) (Garlich-Miller and Stewart 1998).  

 
Detailed biological reviews are available for the Walrus (e.g., Fay 1985; Kasser and 

Weidmer 2012) and for its Atlantic (Reeves 1978; Born et al. 1995; Stewart 2002) and 
Pacific subspecies (e.g., Fay 1982; Garlich-Miller et al. 2011), as is a bibliography current to 
January 1993 (Stewart 1993). 
 
Population Spatial Structure and Variability  
 

Three designatable units of Atlantic Walrus are recognized in Canada on the basis of 
genetics and other indicators of separation. The two extant DUs are composed of different 
management stocks that have been identified to facilitate hunt management and are used 
to organize the information that follows. Born et al. (1995) provide a detailed discussion of 
the seasonal distribution of Atlantic Walrus in Canada.  
 
High Arctic population (DU1) 
 

This population is shared with Greenland (Figure 4), and was formerly referred to as 
the North Water (Baffin Bay-Eastern Canadian Arctic) population (Born et al. 1995). There 
are significant genetic differences between this population and other Walrus populations in 
Canada (DNA microsatellites; Shafer et al. 2014) and between it and the population in 
central West Greenland (DNA microsatellites and mtDNA; Andersen and Born 2000; 
Andersen et al. 2014). Some male-mediated genetic exchange may occur with the Walrus 
in central West Greenland but female-mediated gene flow has apparently been restricted. 
Observations of Walrus at Prince Patrick and Melville islands and near Taloyoak (Spence 
Bay) have been interpreted to represent extra-limital occurrences of Walrus from this 
population (Harrington 1966). 

 
Geographical isolation of the High Arctic population is also supported by information 

on Walrus distribution and movements (Born et al. 1995). Walrus are sometimes found in 
the Gulf of Boothia south to Pelly (Brice-Bennett 1976) and Committee Bays and to Crown 
Prince Frederik Island (70°02'N, 86°50'W) (Loughrey 1959; Anders 1966; Nunavut 
Department of Environment 2010). These animals are believed to come from the north, 
either as strays (Loughrey 1959) or when ice does not break up in Barrow Strait (Riewe 
1976). Scientists and Inuit consider regular movement of Walrus through Fury and Hecla 
Strait to be unlikely (Loughrey 1959; Mansfield 1959; Davis et al. 1980; Garlich-Miller cited 
in Stewart 2002).  
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There may be a gap in Walrus distribution along the east coast of Baffin Island 
between Clyde River and Pond Inlet (Born et al. 1995). In the 1970s, hunters from Clyde 
Inlet travelled north to Scott Inlet to hunt Walrus (Kemp 1976) and hunters from Pond Inlet 
travelled south to the Cape Macculloch area (Lands Directorate 1981). The intervening 
stretch of the east Baffin coast is remote from both communities, seldom visited in summer, 
and has not recently been surveyed.  

 
Three management stocks have been tentatively identified within the High Arctic 

population on the basis of satellite-linked radio tagging studies, observed seasonal 
distribution, and lead isotope ratios (206Pb/207Pb and 208Pb/207Pb) in the teeth (Stewart 
2008; NAMMCO 2011; see also Outridge et al. 2003). These stocks are located in western 
Jones Sound (WJS), Penny Strait-Lancaster Sound (PS-LS), and Baffin Bay (BB). The 
results of genetic studies show no clear differentiation between the WJS animals and the 
PS-LS animals, but a small difference was detected between the WJS and BB animals 
using microsatellites (FST = 0.02, p=0.03, Shafer et al. 2014; see also de March et al. 
2002). Differences in lead isotope ratios are useful for stock discrimination as an indicator 
that Walrus harvested by a particular community are exploiting substantially different 
geological/geographical habitats (Outridge et al. 2003).  

 
This proposed stock structure requires further investigation. In June 2015, the 

Greenland Institute of Natural Resources (GINR) attached satellite tags to 21 Walrus at 
Wolstenholme Fiord (NAMMCO 2015). These animals moved west across the North Water 
to the east coast of Ellesmere Island. Some then moved north along the east coast of 
Ellesmere Island, some went far west into Jones Sound and 3 Walrus went south of Devon 
Island into Lancaster Sound where they headed west to Cornwallis Island. These new 
tracking data confirm that the Baffin Bay subpopulation of Walrus extends farther west into 
the Canadian High Arctic than was previously known. This raises uncertainty with respect to 
stock structure in the High Arctic population and to hunt management. Further research is 
needed to establish the degree of genetic exchange and validity of current stock 
delineations. 
  
Central-Low Arctic population (DU2) 

 
This population is shared with Greenland (Figure 4) (Richard and Campbell 1988; 

Born et al. 1995; Stewart 2002, 2008; Shafer et al. 2014). It is separated from the High 
Arctic population on the basis of apparent geographical distributions (Born et al. 1995) and 
genetic differences (Buchanan et al. 1998; de March et al. 2002; Andersen et al. 2014; 
Shafer et al. 2014). Walrus in West Greenland and at southeastern Baffin Island could not 
be distinguished from one another genetically (Andersen et al. 2014). Born et al. (1995) 
considered animals at Digges and Mansel islands to be part of the Central Arctic 
population.  
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The homogeneity of the Walrus population in the central Arctic remains unresolved. 
Geographical distributions, lead isotope ratios and growth patterns suggest that Walrus in 
northern Foxe Basin, central Foxe Basin, and northern Hudson Bay-Davis Strait constitute 
separate management stocks (Stewart 2008). However, genetic analyses have been 
unable to differentiate between the animals in these areas (de March et al. 2002; Shafer et 
al. 2014). Differences in the dental lead isotope ratios of Walrus landed by Akulivik and 
Coral Harbour suggest these Walrus inhabit different chemical environments than those 
taken from northern Foxe Basin (Outridge and Stewart 1999; Outridge et al. 2003). 
However, these lead isotope signatures suggest that some of the Hall Beach Walrus visit 
northeastern Hudson Bay (Outridge et al. 2003; Stewart et al. 2003). Animals sampled from 
Foxe Basin in the 1980s and 1990s were significantly larger than those sampled from 
northern Hudson Bay in the 1950s (Garlich-Miller and Stewart 1998). Inuit have observed 
differences in body size and tusk length between Nottingham Island (hunted by Akulivik) 
and Coats Island (hunted by Coral Harbour), and between the Chesterfield Inlet and 
Repulse Bay areas (Fleming and Newton 2003). 

 
Walrus are widely distributed in the relatively shallow waters of Foxe Basin, where 

they live year-round (Figure 4) (Mansfield 1959; Loughrey 1959; Crowe 1969; Beaubier 
1970; Brody 1976; Orr et al. 1986; Nunavut Department of Economic Development and 
Transportation 2008). Distance may not completely separate them from Walrus to the north 
and south but it must limit interchange (see above). Inuit elders recognize two groups of 
Walrus in Foxe Basin on the basis of differences in the animals’ size, colour, flavour, and 
distribution (DFO 2002). Differences in dental lead isotope ratios of Walrus landed by 
Igloolik and Hall Beach suggest that these communities take animals from different local 
stocks (Outridge et al. 2003; Stewart et al. 2003). 

  
There is some north-south movement of Walrus in Foxe Basin but no evidence of 

concerted movement to or from Hudson Strait (Anderson and Garlich-Miller 1994). Walrus 
winter in both areas, so they presumably do not move en masse to seek wintering habitat. 
The species’ seasonal distribution in southeastern Foxe Basin is poorly known, although 
between ca. 1915 and 1940 many Walrus were landed in the Cape Dorchester area of 
Baffin Island (Reeves and Mitchell 1986; D.B. Stewart et al. 2014a).  

 
Walrus move between central West Greenland and southeastern Baffin Island (Dietz 

et al. 2014), but the amount of genetic exchange is unknown. Differences in the patterns 
and levels of organochlorine contaminants in their blubber indicate that Walrus sampled in 
West Greenland and southeastern Baffin Island (Loks Land) feed in different areas and/or 
on different prey (Muir et al. 2000). There are significant genetic differences between the 
animals in central West Greenland and those in the Baffin Bay stock of the High Arctic 
population (DNA microsatellites and mtDNA; Andersen and Born 2000; Andersen et al. 
2014). Some male-mediated genetic exchange may occur from central West Greenland to 
Baffin Bay but female-mediated gene flow has apparently been restricted.  
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For the purpose of later discussions on hunting, the central Arctic portion of DU2 will 
be discussed in terms of four management stocks that are useful for framing discussions in 
geographical and jurisdictional terms but may bear little relation to any genetic distances. 
These management stocks are: Foxe Basin (FB), North and West Hudson Bay (NWHB), 
South and East Baffin (SEB), and Southern Hudson Strait-Ungava Bay-Labrador 
(SHSUBL).  

 
The Low Arctic portion of DU2 was formerly known as the South and East Hudson Bay 

population, and extends from the Ottawa Islands south to the Ekwan Point area of western 
James Bay (Figure 4). Lack of genetic, population abundance, and movement data from 
these animals is an important gap in knowledge of Canadian Walrus. If these animals are 
from a genetically distinct population it will be important to retain the genetically adaptive 
potential they represent as the most southerly remaining population in a period of climatic 
change, and they should be considered as a potential separate DU.  

 
Walrus from the Low Arctic can be distinguished from those in Foxe Basin by 

differences in their organochlorine signatures (Muir et al. 1995), tissue metal concentrations 
(Wagemann and Stewart 1994), and dental lead isotope ratios (Outridge and Stewart 
1999). Walrus in the Low Arctic population can also be distinguished from those in Hudson 
Strait by differences in their dental lead isotope ratios (Outridge and Stewart 1999; Outridge 
et al. 2003). On average, animals landed by the communities of Akulivik and Inukjuak 
inhabit geochemically different habitats over most of their lifetimes. People from Akulivik 
traditionally hunt Walrus at Nottingham Island in Hudson Strait whereas the people from 
Inukjuak hunt mostly at the Ottawa, King George, or Sleeper archipelagos (Olpinski 1993; 
Portnoff 1994; Reeves 1995; Brooke 1997). However, over the past decade (i.e., since 
these isotope studies were conducted) hunters from Inukjuak have been hunting at 
Nottingham and Salisbury islands as Walrus at Ottawa Islands are more likely to be 
infected with Trichinella (S. Oplinski, Makivik, pers. comm. 2014) so any future comparisons 
of samples must be done with care. 

 
During traditional knowledge interviews in 2013-2014, several Inukjuak Elders 

reported that Walrus had been seen around the community more often in the previous 10 
years than in the past (Trent University and Makivik Corporation 2015). They also believe 
that Walrus in the Sleeper Islands belong to a different stock than those at Nottingham and 
Salisbury islands in Hudson Strait.  

 
The apparent historical decline in abundance of Walrus in the Low Arctic has not been 

accompanied by a similar decline in the Coats Island area, which suggests that immigration 
from Hudson Strait or northern Hudson Bay is limited (Born et al. 1995).  

 
Within the Low Arctic population, the relationship between animals in the Sleeper and 

Belcher archipelagos and those to the south near Cape Henrietta Maria and inside James 
Bay is unknown. 

 



 

11 

Nova Scotia-Newfoundland-Gulf of St. Lawrence population (DU3) 
 

This Walrus population was historically abundant in the southwestern Gulf of St. 
Lawrence and the Scotian Shelf areas that offered extensive shallow water habitat with flat 
sandy bottoms and an abundance of shellfish (Allen 1880; Reeves 1978; Born et al. 1995). 
Their original distribution in the St. Lawrence extended as far up-river as Rivière-Ouelle. 
Many Walrus hauled out on the Seven Islands (Sept-Îles) and Magdalen Islands in Quebec 
(Shuldham 1775), Miscou Island in New Brunswick (Perley 1850), on the North Cape of 
Prince Edward Island (Stewart 1806), Cape Breton Island and Sable Island in Nova Scotia 
(Allen 1880), and on the Ramea Islands off the southern coast of Newfoundland. They were 
also present on Anticosti Island (Allen 1880). Cow Head in western Newfoundland is 
named after Walrus, and fossil remains (700-12,000 years old) have been found along the 
coast of Gros Morne National Park (D. Whitaker, Parks Canada, pers. comm. 2017).  

 
Walrus were considered plentiful in the Gulf of St. Lawrence, at Cape Breton Island, 

and at Sable Island (Allen 1880). Shuldham (1775) estimated that 7,000 to 8,000 Walrus 
hauled out in spring at the Magdalen Islands and that on occasion 1500 or 1600 were taken 
in one hunt (see also Patterson 1891; Warburton 1903). Heavy exploitation throughout the 
1600s and 1700s resulted in the extirpation of Walrus from the Sable Island area by the 
end of the 18th century (Gilpin 1869:126, Allen 1880). A substantial Walrus fishery existed at 
Sable Island at least until the mid-1600s (Allen 1930) and one ship’s crew reportedly took 
1,500 there in 1591 (Allen 1880).  

 
In northeastern New Brunswick, French settlers employed by the “Royal Company of 

Miscou” were killing up to 300 or 400 Walrus at a time in the 1600s in the Miscou Island 
area, for their skins, oil and tusks (Perley 1850; Hogan 1986). Walrus were reportedly 
common there during fall and winter until the late 1700s (Ganong 1904) but were extirpated 
prior to 1850 (Perley 1850). Walrus were killed in “considerable numbers” near the North 
Cape of Prince Edward Island between 1770 and 1775 but by the early 1800s they were 
scarce and seldom seen ashore (Stewart 1806), and by the late 1820s appear to have 
been extirpated from the island (Sobey 2007; see also Hogan 1986). Allen (1930) reported 
the only known catch from New England waters, an immature Walrus (with 5-6 inch tusks) 
taken in December 1734 at Plymouth, MA. However, there is evidence that Walrus were 
once present along the east coast of North America south to South Carolina prior to its 
discovery by Europeans (Allen 1880). 

 
Walrus from this extinct population appear to represent a morphologically and 

genetically distinctive group that was on a different evolutionary path from other Walrus 
found in the North Atlantic (McLeod et al. 2014). The extinct Walrus appear to have been 
larger animals, with larger and more robust tusks, skulls and mandibles. Their mtDNA 
control region haplotypes were unique to the region and a greater average number of 
nucleotide differences were found between the regions than within either group (i.e., DUs1-
2 vs DU3). The extinction of this population following extensive commercial hunting 
represents a reduction in the adaptive potential of Atlantic Walrus (McLeod et al. 2014). 
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Designatable Units (DU)  
 

In 2006, COSEWIC treated Walrus in the eastern Canadian Arctic and in the vicinity of 
Prince Edward Island-Nova Scotia-Newfoundland-Gulf of St. Lawrence as a single 
designatable unit (DU) (COSEWIC 2006). New information on the genetics, movements, 
and distributions of these Walrus supports the existence of at least two extant DUs in 
Canada, and one extinct DU.  

 
As detailed in the previous section, analyses of 10 microsatellite loci clearly identified 

two groups of Walrus that correspond to the High Arctic (DU1) and Central Arctic (DU2) 
groups (Shafer et al. 2014). The degree of differentiation between the groups was relatively 
low (FST = 0.07) (see also Andersen and Born 2000). Andersen et al. (2009) examined 11 
microsatellite loci in Walrus from throughout the North Atlantic, including East Greenland 
and Svalbard. Their results suggest that Walrus in the North Atlantic have a recent common 
ancestry, making FST values more representative of time since the split than of 
contemporary migration rates. Estimates of contemporary migration rates were also very 
low, suggesting minimal contemporary gene flow. Whether this is an artifact of 
fragmentation caused by human activities or a “natural” phenomenon is unknown. Satellite 
tagging of Walrus showed extensive movement within each DU but no movement between 
them (Dietz et al. 2014; Stewart 2008). There also appear to be natural disjunctions in the 
species’ distribution, east and west of Baffin Island, that isolate these populations from one 
another although there are no known barriers to movement.  

 
The High Arctic and Central-Low Arctic populations meet two criteria for “discreteness” 

as they have evidence of genetic distinctiveness and there is a disjunction in their range. 
Their genetic differentiation is not deep but they meet several other criteria for 
“significance”. In particular, they persist in different ecological settings likely to give rise to 
local adaptations (Lancaster Sound marine region for DU1 and four other marine regions 
for DU2; Parks Canada Agency 2012). The two DUs inhabit marine regions that have 
different environmental conditions, particularly related to the relative availability of shallow 
coastal feeding habitats and the quality, extent, and duration of sea ice cover, which may 
have led to differences in the population’s adaptation (e.g., breeding, haulout, and foraging 
behaviours) and their responses to climate change. 

 
Some data suggest that the Central-Low Arctic DU could be split further, primarily by 

separating a Low Arctic DU. However, genetic affiliations and seasonal movements of the 
Low Arctic population are unknown. Also, southeast Baffin Island Walrus might be divided 
from those in Hudson Strait as suggested by the genetic work of Andersen et al. (2009, 
2014), but other studies found no differences (Shafer et al. 2014). 

 
Special Significance  
 

Walrus are the only living representatives of the Family Odobenidae, which originated 
ca. 18 mya, and have anatomical and life history characteristics, such as long tusks and 
aquatic nursing, that are unique among the pinnipeds. They are an important link in the 
Arctic food web between benthic invertebrates and humans. The species has played an 
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important role in Canadian culture (D.B. Stewart et al. 2014a). It has been hunted since 
prehistoric times by Indigenous cultures for subsistence. In the past, Inuit used Walrus ivory 
to construct harpoon foreshafts and heads, toggles and handles, and parts for dog 
harnesses, to shoe sledges, and to make protective edges on kayak paddles (see D.B. 
Stewart et al. 2014a and references therein). The thick skin was used to make tents, boats, 
oil containers, rope and for other purposes. From the earliest European settlement until ca. 
1928, Walrus were also hunted, and sometimes killed in large numbers, by non-Indigenous 
Canadians. The products of these hunts were important for subsistence and in some areas 
supported thriving commercial enterprises (e.g., Stewart 1806; Allen 1880; Born et al. 1995; 
Sobey 2007; D.B. Stewart et al. 2014a; Shadbolt et al. 2014). Skins, oil, and ivory were 
exported in large quantities. 

 
Walrus continue to be important to Inuit in both cultural and economic terms (e.g., 

Goulet unpubl.). Some families spend the summer at traditional hunting camps, thus 
helping to maintain aspects of an ancient culture. Such cultural value is difficult to measure 
in economic terms (Gustavson et al. 2008). Anderson and Garlich-Miller (1994) estimated 
the net economic value of products (i.e., meat, ivory, baculum (penis bone)) from the 1992 
summer Walrus hunt to Igloolik and Hall Beach at $160,000 to $659,000. The lower figure 
did not consider the effects on Inuit health of substituting foods imported from the south for 
nutritious Walrus meat (see also Loring 1996). These studies did not assess the monetary 
returns accruing from the limited sport hunts that have taken place since 1995. 

 
Inuit, and occasionally First Nations, now hunt Walrus mainly for their meat, which is 

eaten or fed to dogs, and for their ivory tusks, which are either sold intact or carved for sale 
(Freeman 1964; Schwartz 1976; Anderson and Garlich-Miller 1994; Born et al. 1995; 
Bennett and Rowley 2004; DFO 2013; D.B. Stewart et al. 2014a; see also Goulet unpubl.; 
Shadbolt et al. 2014). There has been less need for Walrus meat for dog food in the past 
half century with the increased use of snowmobiles. Walrus are killed and eaten on a 
seasonal basis depending upon availability, which varies among communities (Fleming and 
Newton 2003). The ivory tusks and the baculum become the property of the hunter who 
shot the Walrus but the meat is typically shared in the community. It may be boiled and 
eaten fresh, frozen for winter consumption, or aerobically fermented to make igunaq (e.g., 
Orr et al. 1986; Anderson and Garlich-Miller 1994; Paniaq 1998; Qamaniq 1999). Walrus 
products are occasionally sold at the country food market in Iqaluit, with elders having 
preferred access (Gatehouse 2012), and there is some inter-settlement trade in igunaq 
(Priest and Usher 2004:155; Aarluk Consulting Inc. 2005). Inuit consider molluscs in Walrus 
stomachs to be a delicacy (J.W. Higdon, pers. obs.). First Nations along the coasts of 
Hudson Bay and James Bay occasionally hunted Walrus in the past to feed dog teams and 
made rope from the tough hide but only ate Walrus when there was no other food (Fleming 
and Newton 2003).  
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DISTRIBUTION 
 

Global Range  
 

Walrus have a discontinuous circumpolar Arctic and sub-Arctic distribution (Reeves 
1978; Brenton 1979; Fay 1981, 1985; Cronin et al. 1994; Lindqvist et al. 2009). The Pacific 
Walrus are found in the Bering, Chukchi, Laptev and East Siberian Seas, with occasional 
vagrants being seen in western Canadian Arctic waters. Atlantic Walrus range from the 
central Canadian Arctic in the west to the Kara Sea in the east and south to Nova Scotia 
(historically common, now very rare) (Figure 2). There are two well-separated populations 
within this range, one to the east of Greenland and the other to the west as there is no 
evidence that would suggest Walrus move around the southern tip of Greenland or across 
the northern coast of Greenland. 

 
Canadian Range  
 

In Canada, Atlantic Walrus range from Bathurst and Prince of Wales islands eastward 
to Davis Strait and from James Bay north to Kane Basin (Figure 3 and Figure 4). There are 
occasional records of Walrus in the Canadian Arctic west of this area (Harrington 1966; 
Stewart and Burt 1994). Those north and east of Victoria Island have tentatively been 
considered Atlantic Walrus on the basis of limited taxonomic information; those to the south 
and west as Pacific Walrus. Walrus appear to be rare along the Manitoba coast. Walrus are 
rare nowadays south of the Hebron–Okak Bay (57°28'N, 62°20' W) area of the Labrador 
coast (Mercer 1967; Born et al. 1995). Lone animals, usually young males, have been 
observed every 2 or 3 years on the pack ice or landfast ice edge south to Nain, Labrador 
(Communities of Labrador et al. 2005:2; B. Sjare, pers. comm. 2013). Several recent 
sightings have occurred along the coast of Torngat Mountains National Park, in Saglek Bay 
and in Eclipse Channel (D. Whitaker, Parks Canada, pers. comm. 2017). Since 1993, there 
have also been 3 or 4 sightings of lone animals, usually young males, along the east and 
south coasts of Newfoundland (B. Sjare, pers. comm. 2013; see also CBC 2014), and a 
few in Nova Scotia (Kingsley 1998; Camus 2003; Richer 2003). A lone Walrus that 
appeared to be in poor health was present in Witless Bay, on the Avalon Peninsula of 
Newfoundland, for several days in summer 2015 (D. Whitaker, Parks Canada, pers. comm. 
2017). 
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Figure 3. Eastern Arctic place names used in text. 
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Figure 4. Approximate distributions of the two extant Atlantic Walrus DUs in Canada. Walrus management stocks within 
these populations include: BB = Baffin Bay, FB = Foxe Basin, NWHB = North and West Hudson Bay, PS-LS = 
Penny Strait-Lancaster Sound, SEB = South and East Baffin, SHSUBL = South Hudson Strait-Ungava Bay-
Labrador, and WJS = western Jones Sound. Question marks (?) indicate uncertainty with respect to 
distributions and/or movements. Nottingham and Salisbury islands are included with the SEB stock for 
population survey estimates but Walrus have historically been hunted at these islands by Inuit from both Baffin 
Island and Nunavik. 
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Extent of Occurrence and Area of Occupancy 
 

Atlantic Walrus have an extent of occurrence (EOO) of 1,997,081 km² in Canada and 
index of area of occupancy (IAO) of 256,002 grid cells, each 2 km by 2 km. These numbers 
have increased since the last status update (COSEWIC 2006), largely due to new survey 
coverage of southern and central Foxe Basin. The changes do not signify any increase in 
population size or distribution but rather are the result of improved documentation. The 
High Arctic and Central-Low Arctic DUs have EOO of ca. 415 457 km² and ca. 1 759 137 
km², respectively; and IAO of 245,720 and 778,288 km2, respectively. 

 
The EOO values were calculated as the area of a minimum convex polygon around 

the range polygon for the species as a whole, with land area removed, using a Canada 
Albers Equal-Area projection in ArcView 3.3 (ESRI Inc., Redlands, CA), and excluding the 
range in Greenland. The IAO was calculated as the number of 2 km x 2 km grid cells using 
the same projection and software, and including the range in Greenland. 

 
Search Effort  
 

The distribution maps for Walrus in Canada were developed based on data from the 
references cited in the “Information sources” section. Many uncertainties remain regarding 
the animals’ offshore movements in Baffin Bay and Davis Strait and their seasonal 
presence in Foxe Basin south of South Spicer Island and in James Bay and much of 
Hudson Bay. Information on search effort to locate populations and estimate abundance is 
presented below under the headings “Dispersal and migration” and “Population sizes and 
trends.” 

 
 

HABITAT  
 

Habitat Requirements  
 

Atlantic Walrus require large areas of shallow water (80 m or less) with productive 
bivalve communities, open water over these feeding areas, and suitable ice or land nearby 
upon which to haul out (Davis et al. 1980). For a marine mammal species, this is a 
relatively narrow ecological niche (Born et al. 1995).  

 
Walrus often gather in large herds. They are associated with moving pack ice for much 

of the year. When ice is lacking in summer and fall, they tend to congregate and haul out on 
land in a few predictable sites (Mansfield 1973). Uglit are often situated on low, rocky 
shores with steep or shelving subtidal zones where animals have easy access to the water 
for feeding and quick escape from predators (Figure 5) (Mansfield 1959; Salter 1979a, b; 
Miller and Boness 1983; R.E.A. Stewart et al. 2013, 2014a, c; Trent University and Makivik 
Corporation 2015). The animals generally move to more sheltered areas when there are 
strong onshore winds and heavy seas (Mansfield 1959). 
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Figure 5. Walrus hauled out at a rocky uglit in northern Foxe Basin on 28 August 2010 (Photo credit: R.E.A. Stewart, 

DFO). This was one of several islets in the area that were fully occupied by Walrus.  
 
 

Habitat Trends  
 

Suitable Walrus habitat is decreasing as human activities expand. Hunting and noise 
disturbance caused by motorized transportation have caused herds to abandon uglit near 
communities in favour of less accessible islands and shores (Kopaq 1987; Born et al. 1995; 
Immaroitok 1996; Kupaaq 1996; Paniaq 2005). Whether these animals would eventually 
habituate to disturbance and reoccupy abandoned uglit if hunting ceased is unknown. 
Shipping-related disturbances of Walrus habitat are expected to increase substantially 
within the next decade (see Threats). 

 
Post-glacial rebound is slowly raising existing uglit relative to sea level over much of 

the eastern Canadian Arctic. The rate of coastal emergence is likely to slow and in some 
areas may reverse in response to water level rise caused by climate warming (e.g., Tsuji et 
al. 2009). In southern Hudson Bay, near Cape Henrietta Maria, the rate of rebound is about 
1.2 m per century (Webber et al. 1970). Some uglit that were once islands in the Winisk 
area have become part of the mainland, reducing their use by Walrus (Fleming and Newton 
2003). Declining use of habitat in the Attawapiskat area has also been attributed to coastal 
changes, which could, however, be offset by the emergence of new shoals with consequent 
shifts in Walrus distributions. 

 
Little is known of the seasonal use by Walrus of habitats in southern Foxe Basin, 

along the northeastern coast of Baffin Island, and in southeastern Hudson Bay-James Bay. 
These are important knowledge gaps that make it difficult to assess how changes in these 
habitats may affect Walrus populations. Historically the Cape Dorchester area of southern 
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Foxe Basin supported many Walrus (D.B. Stewart et al. 2014a). Walrus are still present in 
southern Foxe Basin but their seasonal habitat use of the area, which is likely to become a 
major year-round shipping route, is poorly known (LGL Limited and North/South 
Consultants Inc. 2011; D.B. Stewart et al. 2014b). There is believed to be a gap in the 
species’ distribution along the northeastern coast of Baffin Island that contributes to 
separation of the High Arctic and Central Arctic populations. Changes in use of this habitat 
could have important ramifications for these populations. Habitat use by Walrus is poorly 
known in southeastern Hudson Bay and James Bay.  

 
 

BIOLOGY  
 

Life Cycle and Reproduction  
 

Walrus are gregarious and polygynous, and mature males compete intensely for 
females (Le Boeuf 1986; Sjare and Stirling 1996; Fay 1981). Rather little is known about 
reproductive behaviour since mating occurs in the water in remote areas from February 
through April (Born 1990, 2003; Sjare and Stirling 1996). Detailed observations of breeding 
behaviour were made at a High-Arctic polynya surrounded by fast ice (Dundas Island - 
76°05’N, 94°58’W; Sjare and Stirling 1996), where males competed for, and defended 
access to, females for up to five days. During the breeding season, males vocalize (sing) 
underwater to communicate dominance and attract females. A female was likely to mate 
with the male that was attending the herd when she came into estrus.  

 
Sea ice stability may be an important determinant of breeding behaviour (Sjare and 

Stirling 1996). The mating system in fast-ice habitat apparently differs from what has been 
described for Pacific Walrus breeding in pack ice. In pack ice Pacific Walrus exhibit 
behaviour suggestive of a lek or lek-like mating system in which several mature males 
vocalize from small, defended territories (Fay et al. 1984). It is not known whether the 
behaviour of Atlantic Walrus breeding in pack ice is like that observed in Pacific Walrus. 

 
Female Atlantic Walrus ovulate for the first time between 4 and 11 years of age 

(Garlich-Miller and Stewart 1999; Born 2001). Of 79 females from northern Foxe Basin, all 
aged 7 years or older had ovulated, but not all had become pregnant (Garlich-Miller and 
Stewart 1999). Age at first pregnancy ranged from 5 to 12 years. Some females in the 
North Water became pregnant at age 4 years, while others did not ovulate until they were 
11 (Born 2001). The average age at first ovulation was about 6 (Born 2001). The average 
age of first reproduction by female Walrus cannot be calculated based on the data available 
but has been estimated at 7 years for the purpose of estimating generation time. Males 
mature between 7 and 13 years of age (Born 2003). 

 
Walrus age is estimated from the growth layers in the cementum of the lower canines 

(Mansfield 1958; Garlich-Miller et al. 1993; Stewart et al. 1993). These layers correspond 
closely to known ages of captives (0-15 years; Fay 1982), but age validation studies have 
not been conducted on wild Atlantic Walrus. Over 35 cemental growth layers have been 
counted in wild Atlantic Walrus, suggesting that layering occurs throughout the life of an 
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animal (Mansfield 1958). Loss of fetal dentine suggests that ages may be underestimated, 
so Walrus may live longer than 35 years and generation time may be underestimated 
(Stewart and Stewart 2005). Growth layers in the mandible are not reliable indicators of age 
in mature Walrus and underestimate the ages of males that are more than 19 years old and 
females over 9 years, probably due to resorption and slower bone growth (Garlich-Miller et 
al. 1993). 

 
Newborns are ~ 120 cm long and ~ 55 kg, and both sexes grow quickly, reaching ~ 

200 cm and ~ 340 kg by age two (Mansfield 1958, 1967). Male Walrus grow larger than 
females and geographical differences are apparent (Knutsen and Born 1994; Garlich-Miller 
and Stewart 1998). Adults males average ~ 305 cm in length and weigh ~ 900 kg, and adult 
females average ~ 260 cm in length and weight ~ 570 kg (Mansfield 1967). The largest 
male Walrus measured from Foxe Basin weighed about 1100 kg and the largest female 
about 800 kg (Garlich-Miller 1994). 

 
Females give birth on average once every three years (Mansfield 1958; Garlich-Miller 

and Stewart 1999; Born 2001). Most mature females ovulate every second year (Born 
1990; Garlich-Miller and Stewart 1999). Reported pregnancy rates among fecund females 
were 0.29 in Foxe Basin, 0.35 in northern Hudson Bay (Mansfield 1958), and 0.346 in the 
North Water (Born 2001). Garlich-Miller and Stewart (1999) found a pregnancy rate of 0.33 
and a birth rate of 0.30 in northern Foxe Basin. 

 
Female Walrus in NW Greenland are in estrous from at least mid-January (collection 

started 19 January, no December samples) until late June (Born 2001). Breeding in Canada 
is thought to occur about the same time (January-April; Stirling et al. 1983). Following 
mating and fertilization, implantation of the embryo is delayed until late June or early July 
(Born 1990, 2001; Garlich-Miller and Stewart 1999). Active gestation lasts about 11 months 
resulting in a mean birth date of 20 June or earlier in the North Water (Born 2001). 
However, Born (2001) noted that newborn calves were observed by scientists and hunters 
between 4 February and 11 November, and cited several other studies that showed an 
extended birth period. Most pregnancies involve a single foetus but twins have been 
reported (Inukshuk 1996; see also Fay et al. 1991). Mansfield (1973) estimated the gross 
annual production rate, or proportion of newborns in the population, at 11%. Recent counts 
at High Arctic uglit in August, not corrected for sex and age segregation among uglit, 
suggest a calf production rate of about 10% (Stewart 2002).  

 
The generation time of Atlantic Walrus, or average age of parenthood, is uncertain due 

to gaps in knowledge of population demographics, survival rates, and length of the 
reproductive period. The relative numbers of adult females of a given age are unknown, as 
is the age of the oldest reproducing female. Lacking empirical data, COSEWIC (2006) 
followed the approach Pianka (1988) suggested to obtain a rough estimate, namely:  
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Generation time = (age of first reproduction + age at last reproduction) / 2 
 

This yields a precautionary generation time of 21 y [i.e., (7 y + 35 y)/2]. This approach 
is similar to the third calculation method recommended by IUCN (2013), where: 
 
Generation time = age of first reproduction + z (length of the reproductive period) 
 

When z = 0.5 is used in the absence of empirical data on survivorship and the relative 
fecundity of young vs. old individuals in the population the results are the same. Lowry et 
al. (2008) argue that COSEWIC (2006) overestimated generation time as young are more 
common than old animals in the population and that senescence may occur. They 
suggested a generation time of 15 y, based on the average age of female Walrus landed by 
subsistence hunters in Alaska (Garlich-Miller et al. 2006). This approach may 
underestimate generation time. Older females may be underrepresented, as hunters tend 
to select for younger animals with more tender meat and older males with large tusks. The 
reproductive period may be longer, as ages are negatively biased (Garlich-Miller et al. 
1993) and age at senescence has not been documented. Mature female Pacific Walrus 
also calve at 2-year intervals (Fay 1982) on average while Atlantic Walrus in Foxe Basin 
calve at 3-year intervals (Mansfield 1958; Garlich-Miller and Stewart 1999; Born 2001). 
Consequently the estimate for Pacific Walrus may not be transferrable to Atlantic Walrus 
and the value of 21 y has been retained until the data needed to calculate a more accurate 
generation time are available.  

  
Young Walrus can be suckled for up to 25 or even 27 months (Fisher and Stewart 

1997). Females take their calves to sea while they forage for food (Kovacs and Lavigne 
1992); the young can be nursed in the water (Loughrey 1959; Miller and Boness 1983). 
Calves moult in their first summer and each summer thereafter (Mansfield 1958). Mothers 
and calves produce stereotyped vocalizations that enable individual identification, and 
mothers can recognize their calf’s vocalizations (Charrier et al. 2009). Females, and the 
herd as a whole, are intensely protective of the young, so calf survival is high relative to 
that of most other pinnipeds. Adoption may be widespread and important to Pacific Walrus 
(Fay 1982) but has not been reported in Atlantic Walrus.  

 
Hunting by humans is the greatest known cause of mortality in most areas within 

Canada, as well as Greenland. Survival of the young is probably high, owing to the intense 
maternal care they receive, although they are vulnerable to trampling when a herd is 
stampeded. Mortality from predation is probably low, given the animals’ large size, 
aggressive defence and dangerous tusks. But competitive fighting during the breeding 
season may increase the natural mortality of males (Fay 1985). The mortality rates from 
pathogens and parasites are unknown. 

 
Physiology 
 

Walrus are well adapted to cold and ice. They reduce heat loss during extreme cold by 
constricting blood flow to their peripheral vascular system and vice versa in extreme warm 
weather (Ray and Fay 1968). Their thick skin (2–4 cm) and blubber (1-15 cm; Fay 1985) 
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enable them to sleep on the ice at –31°C with a strong wind blowing (Bruemmer 1977). 
They huddle together and reduce their exposed skin surface by curling into a “foetal 
position” when it is cold. Walrus in the Quataq area show evidence of skin damage from 
solar radiation but local Inuit hunters and Elders had not observed a decrease in the 
condition of the skin of the Atlantic Walrus over the long term that could be linked to ozone 
loss or climate change (Martinez-Levasseur et al. 2016).  
 
Behaviour 
 

Walrus hauled out on the land spend most of their time resting, often lying in contact 
with one another (Figure 5) (Salter 1979a; Miller and Boness 1983). This inactivity enables 
them to maintain high, stable temperatures in their skin and appendages, which may be 
crucial during the moult, and possibly for the healing of wounds and the survival of young 
calves (Fay and Ray 1968; Ray and Fay 1968). When hauling out on sea ice in Nares Strait 
in July and August they show diurnal variation in their haulout pattern and are more apt to 
be hauled out during afternoon and evening (R.E.A. Stewart et al. 2014b). In August they 
spend about 33% of each day hauled out of the water, and about 18% of their time at the 
surface. The number of animals hauled out on land at a particular site can vary widely from 
day to day and year to year (Mansfield and St. Aubin 1991; Gaston and Ouellet 1997). 
While comparatively slow and awkward on land, Walrus are good swimmers. Their cruising 
speed seldom exceeds 6 or 8 km/h but they can accelerate to about 30 km/h for a short 
time when chased (Bruemmer 1977). Foraging trips can last 72 h between haulouts (Born 
et al. 2003). 

 
Conflicts are common at uglit, where animals must gain and defend space to avoid 

being crowded (Miller 1975, 1976, 1982; Salter 1979a,b; Miller and Boness 1983), but less 
so in the water. Large body size and long tusks characterize dominant animals. Tusks are 
used in threat displays by both sexes and are important in fighting. Females with calves 
favour the central and seaward areas of the ugli, where the calves are better protected from 
Polar Bears (Ursus maritimus) (Miller 1982; Miller and Boness 1983). Males in mixed herds 
tend to occupy the inland sites. In the water, males tend to be separated from females with 
offspring, possibly owing to differences in food requirements and to time and energy 
budgets related to nursing (Miller and Boness 1983). 

 
Conflicts observed on the haulout beaches in summer and fall are minor compared 

with the serious battles that take place in the breeding season (Sjare and Stirling 1996; B. 
Sjare, DFO, pers. comm. 2005). Most of the fights in the breeding season occur in the 
water and go undetected (there have been few studies of breeding behaviour). The 
proportion of males injured in the breeding season might not be large, but those actively 
breeding or struggling to establish themselves can sustain serious puncture wounds, 
gashes, loss of eyes and tusk breakage. In addition, breeding males lose a lot of weight 
through vocalizing almost continuously and not feeding during February, March and April. 
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Walrus use a wide variety of vocalizations both in and out of the water to communicate 
threats, submission, and distress and to maintain contact between females and calves 
(Miller and Boness 1983; Miller 1985; Stirling et al. 1987; Sjare and Stirling 1996; Sjare et 
al. 2003; Stirling and Thomas 2003; Charrier et al. 2009).  

 
Sensitivity to disturbance at uglit 
 

The level of response by Walrus on land to aircraft overflights depends upon the 
distance and altitude of approach (Salter 1979a). Walrus on Bathurst Island at Brooman 
Point (75°31’N, 97°24’W) raised their heads to locate the source of the disturbance when a 
Bell 206 helicopter was up to 8 km away, oriented toward the sea when it was within 1.3 km 
and sometimes escaped into the water immediately thereafter. Pacific Walrus at Round 
Island, Alaska, dispersed when a jet aircraft passed overhead at an altitude of about 9,000 
m (Okonek et al. 2009), and when a plane flew within 800 m (Okonek et al. 2010). 
  

The response to disturbance may affect population dynamics by causing stampedes, 
interfering with feeding and increasing energy expenditures—particularly on the part of 
calves—and by masking communications, impairing thermoregulation and increasing stress 
levels (Stewart et al. (ed.) 1993). At some ‘rocky’ summer haulout sites tusk breakage may 
be a problem if animals startle and stampede into the water (B. Sjare, DFO, pers. comm. 
2005). Prolonged or repeated disturbances may cause Walrus to abandon uglit (Salter 
1979a).  
 

Young Walrus and those in poor condition are vulnerable to trampling if herds are 
stampeded onshore or offshore. These stampedes typically result in few deaths. However, 
in one incident at St. Lawrence Island in the Bering Sea, where at least 537 Pacific Walrus 
died, trampling may have been one cause of the mortality (Fay and Kelly 1980). Over the 
past decade, stampedes have contributed to numerous large-scale mortality events among 
Pacific Walrus (USFWS 2014). Similar events have not been reported for Atlantic Walrus, 
although stampedes do cause some mortality (Loughrey 1959). 

 
Diving behaviour 
 

Gjertz et al. (2001) used dive recorders to study the diving behaviour of 9 male 
Atlantic Walrus at Svalbard. On average the animals spent 56 h in the water followed by 20 
h hauled out on land. They dove to a maximum depth of 67 m and stayed submerged up to 
24 min. Foraging dives to a mean depth of 22.5 m lasted an average of 6 min. Satellite-
linked data loggers indicated that adult male Walrus can dive to at least 250 m in both 
summer and winter (Born et al. 2005). 
 
Ice entrapment 
 

Information on the entrapment of Walrus in ice is scant. Walrus can break ice with 
their tusks to keep holes open and can climb out onto the ice using their tusks. Large male 
Pacific Walrus can break through ice up to 20 cm thick by ramming it from below with their 
heavy, dense skull (Bruemmer 1977; see also Riewe and Amsden 1979). Atlantic Walrus 
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can travel over the ice for at least 6 km when they are frozen out (Calvert and Stirling 1990; 
see also Piugattuk 1986; Ijjangiaq 1990)—typically in a straight line regardless of obstacles 
(Freuchen 1921). They also can become stranded inland and die (Siakuluk 1996). 

 
Dispersal and Migration  
 

Walrus can swim or ride ice floes long distances but their seasonal movements in the 
Canadian Arctic are poorly known. Tagged animals crossed Davis Strait over the shallowest 
and narrowest part (Dietz et al. 2014), although Walrus that cross from east Greenland to 
Svalbard travel at least 700 km and cross water over 2500 m deep (Born and Gjertz 1993). 
Annual seasonal site fidelity in both summer and winter seems to be strong, at least in 
northeast Greenland (Born et al. 2005) and Svalbard (Freitas et al. 2009). Walrus in these 
areas follow the same seasonal migration pattern regardless of annual variations in ice and 
temperature regimes. In Svalbard, males actively travel through areas of dense ice cover in 
winter, regardless of sea ice advances and retreats (Freitas et al. 2009). Walrus feeding on 
shallow banks do not seem to be easily displaced by moving pack ice (Jay et al. 2010; 
Dietz et al. 2014). Summer habitat use appears to be driven by feeding requirements and 
the availability of uglit or sea ice (Freitas et al. 2009). 

 
High Arctic DU1 
 

The substantial migrations of Walrus that Freuchen (1921) and Vibe (1950) described, 
northward in the spring along the west coast of Greenland and southward in the fall along 
the east coast of Baffin Island, no longer seem to occur (Born et al. 1995). However, some 
Walrus cross from Greenland to Ellesmere Island in the spring and presumably return in the 
fall. Recent tagging has followed the movement of some Walrus from northwest Greenland 
westward in the Canadian Arctic Archipelago to Cornwallis Island (NAMMCO 2015). In May 
2009 Walrus were distributed in a belt across the southern part of the North Water from 
Greenland to Ellesmere Island at about 76°30’N, over both shallow and deep (>500 m) 
water (Heide-Jørgensen et al. 2013). During the open-water period Walrus are 
concentrated along the east coast of Ellesmere Island and are rare in the waters off 
northwest Greenland (R.E.A. Stewart et al. 2014b).  

 
Walrus move west via Lancaster Sound into the Canadian Arctic archipelago as the 

ice edge recedes in spring (Greendale and Brousseau-Greendale 1976; Priest and Usher 
2004; Stewart 2008). The main migration occurs from mid-June to mid-July, mostly along 
the north side of Lancaster Sound, although some animals move deep into Pond, Milne and 
Admiralty inlets (Schwartz 1982). Some enter bays and inlets along the south coast of 
Devon Island; others continue west into Barrow Strait, north into Wellington Channel, or 
south into Prince Regent Inlet (Read and Stephansson 1976; Riewe 1976; Davis et al. 
1978). They move ashore as ice dissipates. Hunters from Resolute suggest that there is a 
concerted and brief eastward migration out of the region via Lancaster Sound in the fall 
(Stewart 2002). Some Penny Strait and Lancaster Sound Walrus share habitat. A Walrus 
tagged in August 1993 at Bathurst Island was killed in early June 1994 in Milne Inlet of 
Baffin Island, about 750 km by sea to the east (Stewart 2002). Another animal at the same 
Bathurst Island ugli in 1993 had wintered ~120 km to the northeast near Dundas Island (B. 
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Sjare cited in Stewart 2002). There is also a westward movement of Walrus from Baffin Bay 
into Jones Sound in early August (Davis et al. 1978), and catch patterns suggest a return 
eastward movement past Grise Fiord in the fall (Stewart 2008).  

 
Some Walrus from this population winter at the ice edges of eastern Jones Sound or 

Lancaster Sound, or in the North Water (Born et al. 1995). Others appear to winter within 
the archipelago in the Cardigan Strait–Fram Sound and Penny Strait–Queens Channel 
areas, in the Hell Gate and Dundas Island polynyas, and in other areas with small polynyas 
or rotten ice (Riewe 1976; Davis et al. 1978; Killian and Stirling 1978; Stirling et al. 1983; 
Sjare and Stirling 1996).  

 
Central-Low Arctic DU2 

 
The seasonal movements of Walrus in Foxe Basin are apparently in response to 

changing ice conditions (Mansfield 1958; Loughrey 1959). Movements have been observed 
between summering areas around the islands in northern Foxe Basin—particularly the 
Spicers, and wintering areas along the floe edge that forms along the north side of Rowley 
Island and extends southward, parallel to the Melville Peninsula, to about 67°30’N 
(Loughrey 1959; Orr et al. 1986). There is also some north-south movement by Walrus in 
northern Foxe Basin (Anderson and Garlich-Miller 1994). Observations along a north-south 
transect through central Foxe Basin in April to October 2008 suggest that Walrus are more 
common in southcentral Foxe Basin in June and August than was previously known, and 
uncommon there earlier and later in the year (LGL Limited and North/South Consultants 
Inc. 2011: 134-138). 

  
Analyses of lead isotope signatures in the teeth of male Walrus landed by Hall Beach 

residents (Stewart et al. 2003) support assertions by Degerbøl and Freuchen (1935) that 
some animals from this population move to Southampton Island and by Loughrey (1959) 
that some go to Hudson Strait; but do not indicate that these are seasonal movements. 
Indeed these animals may travel farther south to the Sleeper Islands where hunters from 
Inukjuak often kill Walrus. These movements do not necessarily indicate regular gene flow. 
Significant seasonal movements of Walrus through Fury and Hecla Strait are thought 
unlikely (Loughrey 1959; Mansfield 1959; Davis et al. 1980; Guinn and Stewart 1988; 
Garlich-Miller cited in Stewart 2002).  

 
Where environmental conditions permit, some animals remain in northern Hudson 

Bay, Hudson Strait and Ungava Bay year-round, apparently moving inshore and offshore in 
response to changes in the ice. Others appear to undertake significant seasonal 
migrations. Evidence for the extent of these movements is circumstantial, as it is based on 
local observations. Whether the wintering and migratory animals represent different 
subpopulations is unknown (Stewart 2002). 

 
Walrus occupy the north side of Chesterfield Inlet in the spring, are absent near the 

community in summer, and are present in the Chesterfield Inlet–Roes Welcome Sound 
area in winter (Brice-Bennett 1976; Fleming and Newton 2003). They occur in Wager Bay 
when ice is minimal, and Inuit indicate that they prefer areas with strong currents. Walrus 
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are common in the Repulse Bay area but less so when the summer ice concentration 
remains high. Their presence also depends on the strength of the current, which varies 
each summer. When the current is stronger they sometimes approach within 60 km of 
Repulse Bay in the fall; they are sometimes seen at the floe edge in winter. 

 
Walrus are present year-round in northern Hudson Bay and western Hudson Strait 

(Orr and Rebizant 1987; Elliot et al. 2013). Tagging studies in the mid-1950s at Bencas, 
Coats, and Southampton islands, using harpoon-head tags (147 tagged, 4 recaptured), 
revealed only local movements (Mansfield 1958; Loughrey 1959). However, hunters report 
seasonal movements in response to changing ice conditions (Orr and Rebizant 1987). 
Walrus occur off the floe edge along the south and east coasts of Southampton Island and 
west and southwest coasts of Foxe Peninsula in winter, favour the floating pack ice of 
Evans Strait and Hudson Strait in late spring and summer, and move ashore to uglit as 
pack ice dissipates. During a late winter survey of Hudson Strait (10 March to 2 April 2012), 
Walrus were seen more frequently along the coasts in relatively shallow water with areas of 
lighter ice composed of nilas and small ice pans (Elliot et al. 2013). Abundance peaked in 
water depths of 100 m, and in areas of open water with adjacent ice cover (<50% ice 
cover). In the fall Walrus are concentrated at or near uglit on Bencas, Walrus, Coats, Mill, 
Nottingham, and Salisbury islands and on western Foxe Peninsula (Orr and Rebizant 1987; 
Hammill et al. 2016b).  

 
Inuit from Akulivik and Ivujivik have seen Walrus moving northward from Hudson Bay 

into Hudson Strait in the fall (Figure 4; Reeves 1995; Fleming and Newton 2003). Walrus 
remain in the Ivujivik area year-round but are seldom seen near Akulivik in summer 
(Fleming and Newton 2003). Salisbury Island (Akulliq) and “Pilik” Island, which does not 
appear on maps, are important sites for these animals. In the early 1990s, Ivujivik hunters 
would go to Salisbury Island when they did not see Walrus elsewhere in winter. 

 
There is a general westward movement of Walrus through Ungava Bay and Hudson 

Strait in summer to Nottingham (Tutjaat) and Salisbury islands, with a return movement in 
the fall (Degerbøl and Freuchen 1935; Loughrey 1959; Trent University and Makivik 
Corporation 2015). Currie (1963) described an influx of Walrus to the southeast coast of 
Akpatok Island in Ungava Bay as soon as ice conditions permitted in June or early July, 
and their subsequent dispersal in late July or August northwest past Cape Hopes Advance 
into Hudson Strait, with a return migration following the same general route but further 
offshore the cape in September and October. Smith et al. (1979) observed a large influx of 
Walrus, apparently from Hudson Strait, into the Hall Peninsula area in mid-September. 
Some Walrus are present year-round near Nottingham and Salisbury Islands, where strong 
currents maintain polynyas through the winter (Kemp 1976; Orr and Rebizant 1987). Inuit 
hunters and elders in Nunavik report that Walrus in Hudson Strait are now migrating earlier 
(Trent University and Makivik Corporation 2015). In the 1990s Walrus were seen at Paul 
Island, near Nain, Labrador (Communities of Labrador et al. 2005:26). Several recent 
sightings have occurred along the coast of Torngat Mountains National Park (D. Whitaker, 
Parks Canada, pers. comm. 2017). “Lost” or dead and drifting Walrus are seen occasionally 
farther south in the Makkovik area—most recently ca. 2012 (M. Bishop, pers. comm. 2013).  
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Some Walrus that summer at southeastern Baffin Island winter off West Greenland 
(Dietz et al. 2014). Walrus are also present far offshore in the pack ice of Davis Strait (Vibe 
1967; Born et al. 1995). The Walrus that haul out on pack ice off West Greenland in the 
winter do not use land haulouts in Greenland when the ice disappears, as they did 
historically. In 2005 to 2008, tagged Walrus (n=6) left Store Hellefiske Banke off West 
Greenland during the period 7 April to 25 May and took 7 days on average to swim an 
average distance of 338 km across Davis Strait to southeastern Baffin Island (Dietz et al. 
2014). 

 
There is no evidence for a concerted movement of Walrus into or out of southeastern 

Hudson Bay. Instead, there are local seasonal movements between the rocky sites where 
animals haul out during the ice-free period and their wintering areas (Freeman 1964). In 
both the Belcher and Sleeper archipelagos, Walrus are present at the floe edge in winter 
and move into the islands and onshore as the pack dissipates in summer (Fleming and 
Newton 2003; Hammill et al. 2016b; P. Kattuk, Mayor of Sanikiluaq and Z. Novalinga, 
Sanikiluaq Environmental Committee, pers. comm. 1993). The winter whereabouts of 
animals that summer along the Ontario coast are unknown, and the question of whether 
they move between this area and the Belchers is unanswered. 

 
Lead isotope signatures in the teeth suggest that some males have moved between 

Foxe Basin and eastern Hudson Bay (Stewart et al. 2003), but these isotopic records 
spanned several years and do not necessarily indicate seasonal movements. 

 
Nova Scotia-Newfoundland-Gulf of St. Lawrence DU3 
 

No information has been found describing the historical patterns of movement of this 
population. 

 
Interspecific Interactions  
 
Prey 
 

Atlantic Walrus feed primarily on benthic invertebrates, especially bivalve molluscs 
(Degerbøl and Freuchen 1935; Vibe 1950; Mansfield 1958; Fisher 1989; Fisher and 
Stewart 1997). Foraging Walrus use their sensitive whiskers to identify suitable prey and 
expose them using a flipper or a jet of water from the mouth (Loughrey 1959; Fay 1981; 
Kastelein and van Gaalen 1988; Kastelein et al. 1990; Levermann et al. 2003). They forage 
mostly at depths of 10 to 80 m (Vibe 1950; Mansfield 1958; Born et al. 2003) and dives can 
last 24 min (Gjertz et al. 2001). Seasonal feeding patterns are not well known, although 
Walrus may feed more intensively in the fall. Males and females have similar diets but the 
females have a more efficient digestion (Fisher 1989; Fisher et al. 1992). 
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Walrus stomachs often contain only the feet or siphons of bivalves (Vibe 1950; 
Mansfield 1958; Fisher 1989; Welch and Martin-Bergmann 1990; Fisher and Stewart 1997), 
but direct observations in the wild show that they remove most of the soft parts of their 
bivalve prey (Vibe 1950; Born et al. 2003). These soft parts, and prey such as polychaetes, 
echiurids and sipunculids, are digested quickly so their dietary importance may be 
underestimated (Sheffield et al. 2001). 

 
The estimated daily gross energy intake by an instrumented 1200 kg male Walrus off 

east Greenland (Born et al. 2003) was considerably higher than that reported from studies 
of captive Walrus (Fisher et al. 1992; Kastelein et al. 2000), suggesting that food 
requirements may be higher than that assumed by some fishery models applied to Walrus 
(Acquarone et al. 2006). Feeding rates in captivity—and probably also in the wild—vary 
with age, sex, reproductive status, and season (Kastelein et al. 2000). 

 
Besides benthic invertebrates, Atlantic Walrus eat Ringed Seals (Pusa hispida), 

Bearded Seals (Erignathus barbatus), fishes and squids (Vibe 1950; Mansfield 1958; 
Hantzsch 1977:388). Inuit note that predation on seals is most prevalent in areas where 
deep water makes it harder for Walrus to reach the bottom (Gunn et al. 1988:24; Piugaattuk 
1990; Kappianaq 1992, 1997). Observations on Pacific Walrus suggest that most seal-
eating is predation rather than scavenging (Lowry and Fay 1984). Atlantic Walrus also prey 
on seabirds such as Thick-billed Murres (Uria lomvia) (Gjertz 1990; Donaldson et al. 1995; 
Mallory et al. 2004), and scavenge dead whales (Degerbøl and Freuchen 1935; Mansfield 
1958). Some large bulls will eat young Walrus (Degerbøl and Freuchen 1935). 

 
Competition 
 

Bearded Seals and Pacific Walrus compete for clams in some areas (Lowry and Frost 
1981); the same is likely true for Atlantic Walrus. The presence of Walrus tends to drive 
away Ringed Seals (Reeves 1995). 

 
Predation 
 

Polar Bears prey on Atlantic Walrus; with some of the bears dying in the attempt 
(Freuchen 1921; Loughrey 1959; Killian and Stirling 1978). Walrus are most vulnerable to 
predation when they are frozen out of their breathing holes or when they must rely on a 
very limited area of open water for breathing and haulout, particularly where rough ice 
provides bears cover for stalking (Calvert and Stirling 1990). Sub-adult Walrus are more 
vulnerable than adults, which are aggressive and possess large tusks for defence. Polar 
Bears in Foxe Basin derived more of their ingested biomass from Walrus (7% ± 1%) than 
did bears elsewhere in the Canadian Arctic (Thiemann et al. 2008). Walrus consumption 
was greatest among large adult male bears and increased with age for both sexes.  
 
 Killer Whales (Orcinus orca) prey upon Pacific Walrus (Lowry et al. 1987; Melnikov 
and Zagrebin 2005; Kryukovaa et al. 2012), but Inuit observations suggest that they do 
not prey on Atlantic Walrus in Canada or Greenland (Ferguson et al. 2012; Westdal et 
al. 2013).  
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Diseases and parasites 
 

The susceptibility of Walrus to mortality from disease is not well understood. 
Serological testing of 210 Atlantic Walrus from sites in the eastern Canadian Arctic did not 
find antibodies to influenza A virus, which can cause high mortality of seals and has been 
found in Ringed Seals and Beluga Whales (Delphinapterus leucas) (Nielsen et al. 2001a). If 
Walrus are susceptible to this virus, the absence of seropositive animals could mean that 
the animals sampled had not been exposed to the virus or that all of the infected animals 
had died. There is serological evidence for sporadic infection of Walrus in the Igloolik area 
with Brucella sp., a bacterium that can cause reproductive failure (Nielsen et al. 1996, 
2001b, 2004). Morbillivirus antibodies are common in Walrus from the eastern Canadian 
Arctic (Nielsen et al. 2000, 2004; Phillipa et al. 2004), indicating exposure to the phocine 
distemper virus or a related virus. Serological testing of Foxe Basin Walrus for pathogens 
found antibodies for canine adenovirus, canine distemper virus, dolphin morbillivirus, 
phocine distemper virus, and dolphin rhabdovirus (Phillipa et al. 2004). The pathology of all 
these viruses in Walrus is unknown. 

 
Walrus are commonly infected by the helminth nematode Trichinella nativa Britov and 

Boev 1972, which causes trichinellosis (or trichinosis) in humans (Campbell 1988; Pozio et 
al. 1992; Serhir et al. 2001). This parasite was identified in earlier literature as T. spiralis 
(e.g., Brown et al. 1948, 1950; Fay 1960; Born et al. 1982; see also Manning 1961). 
Outbreaks of trichinosis due to eating uncooked (i.e., fresh, frozen, igunaq) or undercooked 
(i.e., not “well done”) Walrus meat are recurrent among Inuit in the eastern Canadian Arctic 
(Viallet et al. 1986; MacLean et al. 1992; Heinzig 1996; Serhir et al. 2001; Hill 2003; George 
2008; Ndao 2011; CBC 2012; Larrat et al. 2012; Rogers 2013, 2015; S. Olpinski, Makivik 
pers. comm. 2014; Nunatsiaq News 2016). The pathology of this parasite in Walrus is 
unknown but its presence may have contributed to a decline in Walrus catches by affected 
communities in the 1980s and early 1990s (Olpinski 1991; Brooke 1992; Larrat et al. 2012). 
The prevalence of Trichinella in Walrus is an ongoing concern for hunters in Nunavut and 
Nunavik. The Pathology Laboratory at Makivik Corporation’s Nunavik Research Centre 
receives and tests Walrus tongue samples from communities for Trichinella. 

 
 

POPULATION SIZES AND TRENDS  
 

In the late 1800s, declining Bowhead Whale (Balaena mysticetus) abundance 
prompted commercial whalers and traders in the eastern Canadian Arctic to diversify and 
increase their hunting of Walrus and other species (D.B. Stewart et al. 2014a). Many 
Walrus were killed before commercial and sport hunting of the species was banned in 
Canada in 1928 (Canada 1928: P.C. 1036). Since then the species has been reserved for 
Indigenous use although a limited sport hunt was reopened in 1995. Walrus populations in 
the eastern Canadian Arctic (Richard and Campbell 1988; Born et al. 1995; D.B. Stewart et 
al. 2014a) and West Greenland (Witting and Born 2005, 2014) may still be much lower than 
they were prior to the large commercial hunts.  
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There has been a general shift in Walrus distribution away from human communities 
to areas that are relatively inaccessible (Kopaq 1987; Born et al. 1995; Kuppaq 1996; 
Immaroitok 1996; Paniaq 2005). This is not a new phenomenon and is related to changes 
in technology (Brody 1976). It began with the introduction of whaleboats in the 1920s, 
which extended hunting ranges and enabled open-water hunting; accelerated with the 
introduction of motorized technology ca. 1940-60; and continues as the range and speed of 
boats increase (see also Crowe 1969; Beaubier 1970; Orr et al. 1986). The extent to which 
distributional changes reflect declines as opposed to shifts in the Walrus populations is not 
always clear but in the absence of evidence of the latter it is prudent to assume numbers 
have been reduced (DFO 2002). An exception to the pattern of Walrus distributions shifting 
away from communities has been observed in the vicinity of Kangiqsujuaq, where Walrus 
are increasing in number and remain localized despite subsistence hunting (S. Olpinski, 
Makivik, pers. comm. 2014). 

 
Inuit living around Hudson Bay have variously attributed the disappearance of Walrus 

from traditional hunting areas to natural shifts in the species’ distribution, poor and wasteful 
hunting techniques, and industrial development (Fleming and Newton 2003; DFO 2013). In 
the past, unregulated hunting from motorboats disturbed animals at uglit in the Belcher and 
Sleeper islands, and along the west coast of Hudson Bay. Walrus remains were sometimes 
discarded at the uglit and, together with sinking losses, tainted both the uglit and feeding 
grounds causing herds to leave the area. Inuit recognize the sensitivity of Walrus to habitat 
disturbance and to the mortality of other Walrus in their traditional knowledge. 

 
“When I was growing up, I remember, my father and the others used to say never try 

to kill a Walrus where you think it will sink right into the feeding areas, or never cut up the 
Walrus where they usually bask or rest. The elders used to say never to leave the guts near 
the islands where they bask. If you do that the Walrus will move away from there.” (Zach 
Novalinga, Sanikiluaq in Fleming and Newton 2003:16). 

 
Recent surveys have greatly improved knowledge of Walrus abundance in Canada 

but large gaps remain. Data on the number of Walrus present in an area often consist 
simply of counts of animals hauled out at known areas of concentration, or opportunistic 
sightings, and cannot be used to estimate the total Canadian Walrus population (Richard 
and Campbell 1988). Only the most recent abundance estimates correct for animals that 
are submerged beyond view or for haulout dynamics, which determine the proportion of a 
herd that is on land or ice or in the water at the time of the survey (R.E.A. Stewart et al. 
2013, 2014a-c; Hammill et al. 2016a, b). Ugli occupancy varies widely within and among 
years, making even large changes in population size difficult to detect. Changes in 
population abundance, ice patterns, and human activity may all lead to the use of new uglit. 
Population estimates in general could be improved by obtaining broader survey coverage in 
a short period to reduce double-counting uncertainty. More detailed information is also 
required on the movement of Walrus between Greenland and Canada and the summer 
dispersal of these animals within Canada.  
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Available population estimates for extant Atlantic Walrus populations and stocks in 
Canada are summarized in Table 1 and detailed in Appendix 1 The total estimated 
abundance of Walrus in Canada from the studies in Table 1 is ca. 21,400 animals, with ca. 
2,500 in the High Arctic population (DU1), ca. 18,900 in the Central-Low Arctic population 
(DU2), and zero in the Nova Scotia-Newfoundland-Gulf of St. Lawrence population (DU3). 
These estimates (except that for DU3) are negatively biased due to incomplete survey 
coverage and methodological differences and unknown stock composition on wintering 
grounds. The age-class distributions of the stocks are unknown. 

 
 

Table 1. Walrus population size estimates by population and management stock. Only recent 
estimates are provided, except for the NWHB management stock, where no recent surveys 
are available. Some estimates are considered negatively biased (see text), and most do not 
cover the entire range of the population/stock. Sources of past survey data are listed. 

Stock Population 
estimate 

Year(s) Method Source Trend Sources for 
past surveys 

High Arctic DU 
PS-LS 727 

(CV 0.07, 95% CI 
623 - 831) 

Aug. 2009 Haulout counts (minimum 
counted population (MCP)), 
adjusted for animals at sea.  

Stewart et al. 
2014a  

Stable 
since late 
1970s 

Davis et al. 
1978 

WJS 503 
(CV 0.07, 95% CI 

473 - 534) 

Aug. 2008 Haulout counts, MCP adjusted 
for animals at sea. 

Stewart et al. 
2014a  

Stable 
since late 
1970s 

Davis et al. 
1978 

BB 1,251 (CV 1.00, 
95% CI 1226) 

Aug. 2009 Haulout counts, MCP adjusted 
for activity using satellite-tagged 
animals. 

Stewart et al. 
2014b  

Unknown Finley and 
Renaud 1980; 
Richard et al. 
1998; Witting 
and Born 2005 

 1,759 (CV 0.29) May 2010 Aerial line-transect survey, 
corrected for perception and 
availability biases, includes 
Greenland waters. 

Heide-
Jørgensen et al. 
2013 

Unknown  

Central-Low Arctic DU 
NFB/CFB 10,379 (CV 0.42)1 Sept. 

2011 
Haulout counts, adjusted for 
activity using satellite-tagged 
animals; MCP = 6043, 
corrected estimates ranged 
from 8,152 (CV 0.02) to 13,452 
(CV 0.43) (also see re-analyses 
by Hammill et al. 2016a). 

Stewart et al. 
2013 

Unknown, 
no 
evidence 
for decline 

Orr et al. 1986; 
Richard 1993; 
Hammill et al. 
2016b 

NWHB 5,500 (95% CI = 
2,000-15,900) 
(rounded to 

nearest 100)1 

Sept. 
2014 

Haulout counts adjusted using 
several different methods, data 
reported for entire area 
surveyed – “Hudson Bay Davis 
Strait stock”: Simple Count (SC) 
= 2,144; MCP = 3,418; 
Bounded Count (BC) = 5,969. 
Portion reported for NWHB 
based on animals counted 
(78% of simple count) in that 
area. 

Hammill et al. 
2016b 

Unknown Loughrey 1959; 
Mansfield 1962; 
Mansfield and 
St. Aubin 1991; 
Richard 1993 
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Stock Population 
estimate 

Year(s) Method Source Trend Sources for 
past surveys 

SEB 1,500 (95% CI = 
500-4,400) 
(rounded to 

nearest 100)1 

Sept. 
2014 

See NWHB above - for SEB 
area SC = 467, MCP = 582, 
ca. 22% of total SC for 
“Hudson Bay Davis Strait 
stock”.  

Hammill et al. 
2016b 

Unknown MacLaren 
Atlantic Limited 
1978; 
MacLaren 
Marex Inc. 
1979, 1980a+b; 
Smith et al. 
1979; Richard 
1993 

 2,100 - 2,500 Aug.-
Sept. 
2007 

Haulout counts in Hoare Bay 
area, MCP adjusted by 
proportion of tags ‘dry’ on 
survey morning (2,102, 95% CI 
= MCP - 4,482) and by percent 
time tagged animals spent 
hauled out on survey day 
(2,502, 95% CI 1,660 – 3,345).  

R.E.A. Stewart 
et al. 2014c  

Unknown MacLaren 
Atlantic Limited 
1978.  

 1,408 
(CV 0.22, 95% CI 

922 - 2,150) 

Mar.-Apr. 
2012 

Winter aerial line-transect 
surveys in West Greenland 
waters, corrected for availability 
and perception biases. 

Heide-
Jørgensen et al. 
2014 

Unknown  

SHSUBL ???? Sept. 
2014 

Haulout surveys conducted in 
2014, only two animals seen 
(on Charles Island), excluding 
Walrus counted in area of 
overlap with SEB (Salisbury 
and Nottingham islands). 
Historical catches and 
observations suggest reduction 
in abundance and distribution. 

Hammill et al. 
2016b (also see 
text) 

Unknown  

Mix: 
NWHB, 

SHSUBL, 
SEB? 

4,675 
(CV 0.45, 95% CI 
1,845 - 11,842) 

 
6,020 

(CV 0.40, 95% CI 
2,485 - 14,585) 

Mar.- Apr. 
2012 

Aerial strip-transect survey of 
Hudson Strait, corrected for 
availability and perception 
biases. Two replicates, second 
incomplete due to weather 
(higher estimate). Stock 
composition of Walrus wintering 
in this area is unknown, most 
animals seen in central and 
western Hudson Strait, along 
both coasts (Baffin Island and 
Nunavik). 

Elliot et al. 2013 Unknown  

 
Low Arctic 200 (95% CL = 

70–570) (rounded 
to the nearest 10 

animals) 

Sept. 
2014 

Haulout counts adjusted using 
several different methods, SC = 
58; MCP = 101; BC = 196 

Hammill et al. 
2016b 

Unknown Opportunistic 
counts by 
OMNR staff at 
shoals near 
Cape Henrietta 
Maria (see 
text).  

All Canadian Walrus populations 
 ca. 21,4002  Limited data for many stocks or 

populations; negatively biased.  
 Unknown  

1 Hammill et al. (2016c) report model-based estimates of population size for these stocks in 2014 (see text).  
 

2 Total calculated using: 727 (PS-LS), 503 (WJS), and 1,251 (BB) for High Arctic; 10,379 (FB), 2,300 (SEB – midpoint of estimate range 
for Hoare Bay), and 6,020 (mixed: NWHB, SEB, SHSUBL) for Central Arctic; 200 for Low Arctic; population totals rounded to nearest 50 
for discussion. Replacing the March-April 2012 Hudson Strait counts with the 2014 “Hudson Bay Davis Strait stock” estimate provides a 
similar total count.  
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Rescue Effect 
 

The ability of Atlantic Walrus to re-colonize areas where populations have been 
depleted or extirpated is unknown. The rarity of animals along the Atlantic coast of Canada 
since the Nova Scotia-Newfoundland-Gulf of St. Lawrence DU became extinct in the 1850s 
suggests that re-colonization is exceedingly slow at best. Walrus off west Greenland have 
become very scarce and Atlantic Walrus from the populations in east Greenland and 
Svalbard are unlikely to offer any immediate prospect of rescue for populations in the 
eastern Canadian Arctic. Whether this would change if the animals had a compelling 
reason to relocate, such as overabundance or disturbance, is unknown.  

 
 

THREATS AND LIMITING FACTORS  
 

Walrus are gregarious and valuable, with a narrow trophic niche and restricted 
seasonal distribution that makes them relatively easy for hunters to locate and vulnerable to 
environmental changes (Born et al. 1995). Hunting continues to be an important factor for 
Atlantic Walrus populations in Canada but industrial development and climate change may 
become increasingly important. Shipping on a massive scale may soon disrupt Walrus 
habitats in Hudson Strait and Foxe Basin year-round. At recent workshops and hearings 
Inuit and scientists have expressed concern about the potential impacts from non-
renewable resource exploration and development as well as disturbance by tourism (e.g., 
Qikiqtani Inuit Association 2011, 2012, 2013, 2014; DFO 2013; A. McPhee, DFO pers. 
comm. 2014). Other issues have also been raised related to the conservation and 
management of Walrus, including the need to identify important Walrus habitat, improve 
harvest and harvest loss reporting, collect and use local knowledge, develop appropriate 
local by-laws and best management practices, and to develop a formal management plan 
for the species (A. McPhee, DFO pers. comm. 2014; Wiig et al. 2014). 

 
A threats assessment for the High Arctic DU produced an overall threat impact score 

of “high” (Appendix 1). Medium-low impact threats included transportation and service 
corridors such as shipping lanes and flight paths and human intrusions and disturbance 
(recreational activities, work and other activities). Medium impact threats included biological 
resource use (i.e., subsistence harvesting), and low impact threats included natural system 
modifications and pollution. Unknown impact threats included invasive and other 
problematic species and climate change (e.g., habitat shifting and alteration, temperature 
extremes). A threats assessment for the Central-Low Arctic DU produced an overall threat 
impact score of “high” to “very high” (Appendix 2). High to medium impact threats included 
transportation and service corridors such as shipping lanes and flight paths. Medium impact 
threats were biological resource use (i.e., harvesting) and natural system modifications 
(e.g., from water management activities), and medium to low-impact threats were human 
intrusions and disturbance such as recreation activities. Pollution was considered a low 
impact threat, and unknown impact threats included energy production and mining, invasive 
and other problematic species, and climate change impacts.  
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Energy Production and Mining 
 

Oil and gas drilling activity is uncertain given the moratorium on new oil and gas 
leasing announced in 2016 by the Government of Canada, which is in effect for 5 years at 
minimum (CBC 2016). It is uncertain as to whether or not the moratorium includes seismic 
exploration. The effects, if any, of pulsed noise from seismic exploration on Walrus are 
unknown, as is the ability of Walrus to habituate to noise.  

 
Transportation and Service Corridors 
 

Shipping-related disturbance of Walrus habitat in Hudson Strait and Foxe Basin will 
increase substantially during the next decade and even more by mid-century (D.B. Stewart 
et al. 2014b). These changes are being driven primarily by demand for mineral resources 
and by climate change. Portions of these shipping routes and others in the eastern Arctic 
are already travelled by grain carriers sailing to and from Churchill, MB, merchant vessels 
loaded with cargo or fuel (e.g., sealift) for communities and other developments, tourist 
cruise ships, fishing vessels, and government vessels (scientific, Coast Guard, Navy) 
(Stewart and Howland 2009; Chan et al. 2012; D.B. Stewart et al. 2014b). There is little 
information on Walrus response to vessels. McFarland and Aerts (2015) studied vessel 
disturbance of Pacific Walrus in water and hauled out on sea ice, and the most energetic 
behaviour responses (diving and changing course/speed) predominantly occurred when the 
vessel was within 500 m. Salter (1979a) recorded responses of Atlantic Walrus at a High 
Arctic uglit. Walrus responded to some flights by helicopters and fixed-wing aircraft, but to 
none of six approaches by small boats (Zodiacs) at distances of 1.8 to 7.7 km from the 
haulout. Underwater noise might disrupt the transmission of important sounds made by 
Walrus, such as songs during the breeding season and mother-calf communications 
(Moore et al. 2012; Stewart et al. 2012). 

 
The Mary River Iron Mine project poses the threat of a very significant increase in ship 

traffic. The main project includes a port in Steensby Inlet, Foxe Basin, and shipping along 
the “southern” route through Hudson Strait. While this project has been postponed for the 
present (BIMC 2013), it has government approval to export 18 Mt of iron ore annually over 
a period of at least 21 years (BIMC 2012; NIRB 2012). This will require about 102 round 
trips annually by ice-breaking vessels each capable of carrying about 180,000 t of ore. The 
Mary River Iron Mine could also increase annual iron ore exports by 3.35 Mt without 
triggering further environmental review (i.e., 121 c.f. 102 round trips annually; NIRB 2012), 
and it has numerous other iron deposits that may be mined either in sequence or in 
parallel. The ore would be loaded at Steensby Inlet in northern Foxe Basin and delivered 
via Hudson Strait to Rotterdam in the Netherlands. In late winter 2012, the highest densities 
of Walrus in Hudson Strait were observed within 3 km of the planned year-round shipping 
route; densities decreased steadily with distance from the route (Elliot et al. 2013). 
Scientists and Inuit have expressed concerns regarding the potential effects of shipping 
activities including underwater shipping noise, ice habitat alteration, uglit disturbance, 
sediment mobilization, introduction of non-indigenous species via ballast water, accidental 
oil spills, and ship strikes on Walrus distribution and abundance (e.g., Megannety 2011; 
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Stewart et al. 2012; Qikiqtani Inuit Association 2011, 2012, 2013, 2014; Trent University and 
Makivik Corporation 2015).  

 
Ship traffic along sections of the same routes could increase much more within the 

next decade if other metal mining projects near southern Ungava Bay (Nunatsiaq News 
2012a), Deception Bay (Xstrata Nickel 2011; www.canadianroyalties.com/en/), western 
Foxe Basin (Advanced Explorations Inc. 2012; Saul et al. 2012), the Belcher Islands 
(Nunatsiaq News 2012b), and in the Kivalliq (Areva 2011; Agnico Eagle 2014) proceed to 
development or expand (see also Gavrilchuk and Lesage 2014). Boat and barge traffic 
along the Hudson Bay and James Bay coasts of Ontario is expected to increase with 
development of the Victor diamond mine and clean up of existing DEW Line sites (J. 
Fitzsimmons, C. Risley, and C. Chenier, OMNR, pers. comm. 2014). Farther north, the 
Mary River Iron Mine project’s “early revenue phase” has government approval to export 
3.5 Mt of ore annually (as of 2016) during the summer via Milne Inlet on northern Baffin 
Island to Rotterdam (BIMC 2013; NIRB 2014). This will require about 55 return trips 
annually by ore carriers via Pond Inlet and Baffin Bay, potentially affecting Walrus in these 
areas. The project is now proposing an expansion of activities through the northern 
shipping route (BIMC 2016). 

 
Biological Resource Use 
 
Subsistence hunting 
 

Data on the historical catches of Walrus in Canada are incomplete and vary widely in 
quality. The 1980-2015 subsistence catch data presented are from the recent catch history 
(D.B. Stewart et al. 2014a), which elaborates on their sources and quality, and from DFO 
catch statistics (DFO Iqaluit and DFO Quebec unpubl. data) (Table 2; Figure 6). This period 
followed enactment of the Walrus Protection Regulations under the Fisheries Act (Canada 
1980: P.C. 1980 -1216), which reduced the number of Walrus “an Indian or Inuk” could hunt 
and kill in one year from seven to four (Section 3), except where new annual community 
quotas were scheduled instead for Coral Harbour: 60, Sanikiluaq: 10, Arctic Bay: 10, and 
Clyde River: 20. Details of the methodology behind these numbers, and uncertainties are 
given in  Appendices  . Sources of uncertainty in reported numbers include rates of 
reporting harvests, and rates at which animals were injured or killed but lost. These rates 
likely vary between areas of the Arctic, as well as with time (). These uncertainties, together 
with those in population estimates and life history measures, mean that, while reported 
catches have declined (Table 2; Figure 6), it is uncertain whether current levels of hunting 
in Canada and Greenland are sustainable. 
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Table 2. Annual landed catches reported from Atlantic Walrus populations in Canada, 1980-
2015. Sources: Subsistence: D.B. Stewart et al. 2014a and references therein, DFO Iqaluit 
unpubl. data; Sport: DFO Iqaluit unpubl. data. 

Year1 High Arctic2 Central-Low Arctic Canadian 
Catches 

Subsistence Sport Total 
1980 15 500 -- 500 515 
1981 20 618 -- 618 638 
1982 36 656 -- 656 692 
1983 18 619 -- 619 637 
1984 19 447 -- 447 466 
1985 15 419 -- 419 434 
1986 15 418 -- 418 433 
1987 22 365 -- 365 387 
1988 15 440 -- 440 455 
1989 15 311 -- 311 326 
1990 25 391 -- 391 416 
1991 19 420 -- 420 439 
1992 30 440 -- 440 470 
1993 20 453 -- 453 473 
1994 40 398 -- 398 438 
1995 16 246 1 247 263 
1996 11 347 3 350 361 
1997 14 434 9 443 457 
1998 24 396 8 404 428 
1999 13 457 10 467 480 
2000 12 400 7 407 419 
2001 8 174 15 189 197 
2002 4 191 16 207 211 
2003 14 275 15 290 304 
2004 10 122 10 132 142 
2005 4 272 17 289 293 
2006 5 438 9 447 452 
2007 6 197 0 197 203 
2008 n/d1 181 4 185 185 
2009 9 221 9 230 239 
2010 9 290 8 298 307 
2011 6 207 12 219 225 
2012 2 334 8 342 344 
2013 0 57 17 74 74 
2014 17 166 9 175 192 
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Year1 High Arctic2 Central-Low Arctic Canadian 
Catches 

Subsistence Sport Total 
2015 2 146 18 164 166 
Total 510 12147 205 12352 13161 

1 Years are DFO reporting year (e.g., 1995 = 1 April 1995 to 31 March 1996).  
2 n/d = no data. 
"--" indicates no sport hunts were conducted. 

 

 
 

Figure 6. Annual landed catches of Walrus from populations in the eastern Canadian Arctic by subsistence and sport 
hunters, 1980 to 2015 (see Table 2).  

 
 
Sport hunting 
 

From 1928 through 1994, only Inuit and First Nations could hunt Atlantic Walrus in 
Canada. In 1995, a limited hunt was opened for non-resident hunters in order to benefit 
communities with nearby Walrus populations. Since then applications for sport hunts have 
been approved annually by the Nunavut Wildlife Management Board (NWMB) and DFO 
has then issued licences under the Marine Mammal Regulations (s. 4) (A. Currie DFO 
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Iqaluit, pers. comm. 2012; A. McPhee, DFO Winnipeg, pers. comm. 2014) (Table 2; Figure 
6). Most animals are taken from northern Foxe Basin and some from northern Hudson Bay. 
Sport hunters landed a total of 53 Walrus in 1995-2001, 71 in 2002-2008, and 81 in 2009-
2015. A recent decline is related to Igloolik suspending sport hunts and other tourism 
activities in 2008 through 2010 over concerns that this activity was disturbing Walrus, 
driving them farther from the community and making the subsistence hunt more difficult 
(CBC 2008; D.B. Stewart et al. 2014a). During this closure, sport landings from the Coral 
Harbour area increased. 

 
Non-resident hunters must travel with local guides approved by the Hunters and 

Trappers Organization (HTO) (A. McPhee, DFO pers. comm. 2014). Sport Hunt Reporting 
Cards have recently been developed by DFO and co-management organizations. These 
cards require the sport hunter to provide DFO with hunt-related information upon 
completion of each hunt (e.g., number of strikes, gender, struck and lost information, 
location, number harvested, etc.). In 2011/12, sampling for a number of biological 
parameters was included as a licence condition. This requires the sport hunter to provide 
DFO with liver, kidney, skin and muscle samples, tusk lengths and girth measurements. 
The hunter can take the tusks and cape but must leave the meat in the village. 

 
Commercial fisheries 
 

Commercial fisheries that overlap the Walrus’ range may compete directly for food, 
damage feeding habitats, and cause disturbance. Scallop dragging has been tried in 
Cumberland Sound, Hudson Strait, and Ungava Bay, and along the Nunavik coast of 
Hudson Bay, but these fisheries were uneconomical and are no longer operating (Stewart 
et al. 1993; Lambert and Prefontaine 1995; Stewart and Howland 2009). Scallops occur 
mostly on gravelly substrates whereas Walrus’ forage primarily on bivalves buried in soft 
bottoms. Open-water trawl or drag fisheries for shrimp, turbot, cod, or other species would 
not compete directly with Walrus for food but could disturb Walrus and their feeding habitat. 
Ship noise could displace Walrus from their uglit and interfere with their communication 
(Salter 1979a; Born et al. 1995; Stewart 2002).  

 
Human Intrusions and Disturbance 
 

Machine noise, particularly from aircraft, disturbs Walrus, which may stampede into 
the water causing significant calf mortality and spontaneous abortion of fetuses (Salter 
1979a; Born et al. 1995; Okonek et al. 2009, 2010). The response depends upon many 
factors related to the characteristics of the aircraft and its flight, environmental conditions, 
and the demography and activity state of the affected Walrus. There is concern that 
frequent aerial tourist traffic may disturb Walrus hauled out along the Ontario coast of 
Hudson Bay (C. Chenier, DNR Cochrane, pers. comm. 2003).  

 
The reactions of Walrus to vessel noise vary depending upon their previous 

experiences (Born et al. 1995). Animals from hunted populations tend to be skittish when 
approached by boats but when asleep can sometimes be approached within 10-20 m. Ice 
breaking activities cause Pacific Walrus to enter the water: females and calves when the 
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ship is within 500–1000 m and males when it is within 100–300 m. They move 20–25 km 
away from the disturbance if it continues but return after it stops.  

 
Tourist activities can cause Walrus to stampede (Cody 2003). There is concern among 

Inuit and scientists not only that disturbance from tourism may cause stampedes but also 
that it could drive herds further into the pack ice or away from their traditional uglit (Stewart 
2002; Dueck 2003; C. Chenier, DNR Cochrane, pers. comm. 2003). This concern prompted 
the Igloolik HTO to ban all forms of tourism related to Walrus in northern Foxe Basin from 
ca. May 2008 through May 2011 (CBC News 2008; Gagnon 2011). International tours have 
since resumed bringing visitors to view Walrus at uglit in Foxe Basin in July and August 
(https://www.windowsonthewild.com/canada/northwest-territories-nunavut/bowhead-
whales-walrus-of-foxe-basin/). Cruise tourism in the eastern Canadian Arctic has increased 
over the past quarter century (Stewart et al. 2007, 2010). Inuit in Pond Inlet and Clyde 
River have expressed concern about the added stress to marine mammals caused by 
cruise ships (J. Alooloo and M. Kotierk, pers. comm. 2013). Studies are underway at 
Svalbard to assess the effects of disturbance by tourism on haulout dynamics (Lydersen 
and Kovacs 2014). 

 
Natural System Modifications 
 

The impacts on Walrus of inland hydroelectric developments that alter the seasonality 
of freshwater runoff into Hudson and James bays are unknown (Stewart and Lockhart 
2005). Inuit in the Belcher Islands have expressed concern that these developments are 
reducing winter currents, and contributing to heavier ice conditions that harm overwintering 
marine birds and mammals (Panel Report 2006:346; Stewart and Hamilton 2007). Fresh 
water released to meet winter power demands may be diluting the offshore surface waters, 
enabling ice to form more rapidly and entrap wildlife (J. Heath cited in George 2013). 

 
Invasive and Other Problematic Species 
 

Predation by Polar Bears and Killer Whales may increase in response to ongoing 
climate change as Walrus are forced to make greater use of terrestrial sites and spend 
more time in open water (Garlich-Miller et al. 2011). Young Walrus will be most at risk from 
predation by these species. Walrus are consumed most often by older male Polar Bears, 
and there is spatial variation in the importance of Walrus as a prey item, with Foxe Basin 
bears feeding on a larger proportion of Walrus than those in other areas of the Canadian 
Arctic (Thiemann et al. 2007, 2008). Killer Whale occurrence is increasing in the eastern 
Canadian Arctic (Higdon and Ferguson 2009; Higdon et al. 2014). The species does prey 
on Pacific Walrus (Kryukova et al. 2012) but Inuit indicate that Killer Whales in eastern 
Canadian Arctic waters rarely if ever feed on Walrus (Ferguson et al. 2012). While Killer 
Whales do not appear to regularly hunt Atlantic Walrus, they might acquire this behaviour 
and learn to hunt them successfully in the future if hunting opportunities increase. However, 
given the abundance of other prey species that are easier and safer to hunt it seems 
unlikely that Killer Whales will become a major predator of Atlantic Walrus in the next 
decade. Disease transmission could increase in response to increased ugli use (Burek et 
al. 2008). Walrus might also be exposed to novel pathogens and parasites as vector 
species expand their distributions northward. 
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Pollution 
 

Cadmium (Cd) concentrations in the soft tissue of Atlantic Walrus from Foxe Basin 
and northeastern Hudson Bay are high relative to other mammals (0.03-130.9 µg·g–1 wet 
wt; Outridge et al. 1994; Wagemann and Stewart 1994), as are their lead (Pb) 
concentrations (0.02–0.58 µg·g–1 wet wt; Wagemann and Stewart 1994). Mercury (Hg) 
levels in the muscle ranged from 0.02 to 1.34 µg·g–1 wet wt (Wagemann and Stewart 1994; 
Wagemann et al. 1995). They were higher on average (0.11 µg·g–1 wet wt, SD 0.13) than 
those sampled from the Thule area of Greenland in the late 1970s (0.06 µg·g–1 wet wt, SD 
0.03; Born et al. 1981). The sources of cadmium, lead, and mercury in Atlantic Walrus in 
northern Foxe Basin appear to be natural (Outridge et al. 1997, 2002). Metal 
concentrations in the tissue of these Walrus paralleled that in the tissue of local clams, with 
the exception of cadmium (Wagemann and Stewart 1994). No temporal trend was found in 
liver mercury concentration (range 1-5 µg·g–1 wet wt) of Walrus in Foxe Basin over the 
period 1982 through 2008 (Gaden and Stern 2010). The effects of these and other 
chemical contaminants on Walrus are unknown (Wagemann and Stewart 1994; de March 
et al. 1998; Fisk et al. 2003). 

 
Levels of organochlorines in Walrus tissues are generally low because they primarily 

feed low in the food web. Walrus typically have 4–10 times lower concentrations of 
organochlorine contaminants than Beluga Whales from the same area but a similar pattern 
of residues (Norstrom and Muir 2000). The highest levels are found in individuals that are 
thought to eat seals, which accumulate these contaminants in their fat (Muir et al. 1995). 

 
The direct and indirect effects of petroleum on Walrus have not been studied. Born et 

al. (1995) believed that several aspects of the species’ ecology may make it vulnerable to 
oil pollution, in particular, its gregariousness, which may spread oil from animal to animal, 
its preference for coastal areas and loose pack ice where oil may be more likely to 
accumulate, and its reliance on benthic molluscs which may accumulate petroleum 
hydrocarbons or succumb to the oil. Walrus populations may be most vulnerable to harm 
from oil spills during the calving period, and calves may be the most vulnerable component 
of the population.  

 
Climate Change 
 

The eastern Canadian Arctic has been experiencing major changes in ice conditions 
(Parkinson and Cavalieri 2008; Sahanatien and Derocher 2012; Parkinson 2014) that are 
bound to affect Walrus ecology (D.B. Stewart et al. 2014b). The direct effects of climate 
change (warming or cooling) on Atlantic Walrus are likely limited and not necessarily 
negative but the potential for indirect effects is worrisome. Sea ice cover does not appear to 
be a critical determinant of their populations, since various areas of their habitat are 
seasonally ice-free and their pristine distribution extended far south of its present limits 
(Laidre et al. 2008). A decrease in the extent and duration of Arctic sea ice in response to 
warming might increase food availability for Walrus by improving access to feeding areas in 
shallow inshore waters that are currently covered in winter by landfast ice (Born et al. 2003; 
Born and Wiig 2005; Laidre et al. 2008). Atlantic Walrus are clearly capable of thriving on 
boreal bivalves if there is a northward movement of these species in response to warming. 
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Warming and loss of ice cover might cause a trophic shift from ‘ice algae – benthos’ to 

a ‘phytoplankton–zooplankton’ dominance (Piepenburg 2005). This shift toward a more 
pelagic food web could reduce benthic production and thereby food for Walrus (Bluhm and 
Gradinger 2008). In the Bering Sea, between ca. 1995 and 2005, an increase in air and 
ocean temperatures coincided with a reduction in sea ice, a reduction in benthic prey 
populations, an increase in pelagic fish populations, and geographical displacement of 
marine mammal distributions (Grebmeier et al. 2006).  

 
Ocean acidification related to increased atmospheric CO2 may also alter trophic 

dynamics by reducing the availability of calcium to marine invertebrates, including bivalves, 
and by altering host-pathogen relationships in favour of pathogens, changing the 
abundance and composition of Walrus prey (Azetsu-Scott et. al. 2010; Garlich-Miller et al. 
2011; Kroeker et al. 2013; Asplund et al. 2014). The likelihood of such trophic changes, 
their time horizon, and possible effects on Walrus are unknown.  

 
Atlantic Walrus may be less vulnerable to ice loss than Pacific Walrus, as Atlantic 

Walrus’ feeding areas tend to be closer to terrestrial uglit and fewer animals occupy these 
uglit, except perhaps in south-central Foxe Basin. Fischbach et al. (2009) have postulated 
that the mortality of 131 young Pacific Walrus along the Chukchi Sea coast near Icy Cape, 
Alaska, in mid-September 2009 was related to loss of sea ice cover over the continental 
shelf but this cannot be confirmed. A large mortality event involving Pacific Walrus at 
Wrangel Island in 2007 was also coincident with light ice conditions and Polar Bear 
predation (Ovsyanikov et al. 2007). In the event of ice loss Atlantic Walrus would not likely 
experience the same need to increase energy expenditure to gain access to distant 
foraging areas or face the same degree of increased intraspecific competition for food 
resources near the uglit. Females with dependent young are the animals most likely to be 
affected by changes in energy expenditure or competition (Garlich-Miller et al. 2011). 

  
If sea ice is not available Walrus must haul out on land. The fossil record suggests 

that between 9000 and 1000 y BP, when Walrus occupied areas along the east coast of 
Canada, the summer surface water temperatures there may have ranged between 12 and 
15°C (Miller 1997). Whether these animals summered in these relatively warm waters or 
moved north into cooler waters is unknown. Within the last few hundred years they clearly 
thrived in the Gulf of St. Lawrence and on the Scotian Shelf (Shuldham 1775; Perley 1850; 
Gilpin 1869; Stewart 1806; Allen 1880). Behavioural and physiological responses to 
changes in air temperature suggest that Pacific Walrus calves can maintain their body 
temperature at an air temperature of 18°C in still air and shade or under equivalent 
conditions (Fay and Ray 1968; Ray and Fay 1968). Above this temperature they withdraw 
into the water to avoid overheating. Air temperatures at or above this level for an extended 
period might disrupt normal feeding, moulting, and calving schedules.  

 
The indirect effects of climate change may pose a greater threat to Walrus than the 

change itself. Winter hunting pressure on Walrus may decrease as ice conditions 
deteriorate and become less predictable (Laidler 2009). The duration of open-water access 
to Walrus may increase in response to ice loss, and Walrus may also become more 
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concentrated at terrestrial haulouts (Born and Wiig 2005; NAMMCO 2006), but whether 
hunting pressure will increase in response is unknown. Careful regulation of hunting may 
be required to prevent Walrus disappearing from uglit as they did in west and northwest 
Greenland during the 20th century (Born and Wiig 2005). Earlier loss of sea ice could 
prompt Arctic marine fisheries to expand into areas that have not hitherto been fished 
commercially (Christiansen et al. 2014), thereby increasing the potential for interactions 
between Walrus and fisheries.  

 
Climatic warming could also have unanticipated impacts. An increase in the 

occurrence of thunderstorms, for example, might disturb Walrus and result in mortality as 
observed at Round Island, Alaska (Okonek and Snively 2005). If other prey species are 
limited, Walrus might eat more seals and thereby increase the incidence of Trichinella 
infection (Garlich-Miller et al. 2011) although the life history of T. nativa is not well known. A 
recent study in Nunavik used a combination of histological analyses of skin sections and 
traditional ecological knowledge (TEK) to study the effects of solar ultraviolet radiation (UV) 
on Walrus (Trent University and Makivik Corporation 2015; Martinez-Levasseur et al. 2016). 
Histological analyses provided data on the prevalence of UV-induced cellular lesions and 
interviews with experienced Inuit Walrus hunters and Elders provided information on 
incidences and temporal changes of UV-induced gross lesions. A range of skin 
abnormalities consistent with UV damage were detected at the microscopic scale, but these 
types of UV effects were not widely observed at the whole-animal level (e.g., absence of 
skin blistering and eye cataracts) by the hunters interviewed, indicating no relation between 
increased sun radiation secondary to ozone loss and Walrus health (Trent University and 
Makivik Corporation 2015; Martinez-Levasseur et al. 2016).  

 
 

PROTECTION, STATUS AND RANKS 
 

The Nova Scotia-Newfoundland-Gulf of St. Lawrence population of Atlantic Walrus in 
Canada, formerly the Northwest Atlantic population, is currently listed on Schedule 1 of the 
Species at Risk Act as Extirpated (see also Reeves 1978; Richard and Campbell 1988). 
Fisheries and Oceans Canada does not consider recovery of this population to be feasible 
at this time (DFO 2008). COSEWIC reassessed this species (under the new name) as 
Extinct in 2017. The Atlantic Walrus in Canada was originally treated by COSEWIC as two 
separate populations: Eastern Arctic population (Not at Risk in April 1987 and May 2000) 
and Nova Scotia-Newfoundland-Gulf of St. Lawrence population (Extirpated in April 1987 
and May 2000). In April 2006, COSEWIC included both populations in a single designatable 
unit for Atlantic Walrus in Canada, and the species was designated Special Concern 
(COSEWIC 2006). Atlantic Walrus was split into three populations in April 2017, and each 
population received a separate risk status: High Arctic population, Special Concern; 
Central-Low Arctic population, Special Concern; and Nova Scotia-Newfoundland-Gulf of St. 
Lawrence population, Extinct. In 2008, the Nunavut Wildlife Management Board and 
Government of Canada signed a memorandum of understanding to harmonize the 
designation of rare, threatened, and endangered species under the Nunavut Agreement 
and the listing of wildlife species at risk under the Species at Risk Act (AANDC 2011) but no 
similar agreement is in place for Nunavik (M. Hammill, DFO Mont-Joli, pers. comm. 2013). 
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The Province of Quebec has included the Atlantic Walrus on its “List of wildlife species 
likely to be designated threatened or vulnerable” (Liste des espèces susceptibles d’être 
désignées menacées ou vulnérables) under the Act Respecting Threatened or Vulnerable 
Species (CQLR, c E-12.01) (Loi sur les espèces menacées ou vulnérables) (RLRQ, c E-
12.01) (http://www3.mffp.gouv.qc.ca/faune/especes/menacees/liste.asp#mammiferes). A 
socioeconomic analysis of the benefits and costs of listing the Atlantic Walrus under the 
Species at Risk Act, and undertaking recovery or management actions, was completed in 
2008 (Gustavson et al. 2008). 

 
Legal Protection and Status 
 

Regulations on the hunting of Walrus in Canada, and on the international trade in 
Walrus parts, afford limited protection for Atlantic Walrus populations in Canada (Shadbolt 
et al. 2014; Wiig et al. 2014). 

 
Walrus hunting in Nunavut is co-managed by the NWMB, which under the Nunavut 

Agreement (NLCA) is the primary instrument of wildlife management and regulator of 
access to wildlife in the Nunavut Settlement Area (NSA), and also has recommending 
authority in adjacent areas. The NWMB board consists of four Inuit-appointed and four 
government-appointed members, plus a chairperson. Fisheries and Oceans Canada (DFO) 
advises the NWMB and hunting communities on sustainable hunting levels and they in turn 
use this information to manage hunting. Regional Wildlife Organizations (RWOs) and the 
community-level Hunters and Trappers Organizations (HTOs) also play a role in the 
management of Walrus hunting, in part by providing local and traditional knowledge to 
inform the NWMB recommendations. In 2012, the NWMB established that the basic needs 
level for Walrus under the NLCA (s. 5.6.25) should be equal to the total allowable harvest, 
thereby reserving all Walrus harvests in the NSA for Inuit (NWMB staff, pers. comm. 2014). 

 
In Nunavik, Walrus co-management is led by the Nunavik Marine Region Wildlife 

Board (NMRWB), established in 2009, subsequent to ratification of the Nunavik Inuit Land 
Claims Agreement (NILCA). The NMRWB consists of three Makivik-appointed and three 
government-appointed members and a chairperson and is the main instrument of wildlife 
management for the Nunavik Marine Region (NMR). At the local level, each Nunavik 
community has a wildlife organization (LNUK, local “nunavimmi umajutvijiit 
katajuaqatigninga”), which consults with a regional RNUK composed of four elected 
executive members from amongst presidents of the community LNUKs (analogous to the 
HTO and RWO system in Nunavut).  

 
While the NWMB and NMRWB are the main instruments of wildlife management and 

the main regulators of access to wildlife in the NSA and NMR, the Government of Canada 
retains ultimate responsibility for wildlife management, and thereby conservation. Hunting is 
regulated under the Fisheries Act and the Marine Mammal Protection Regulations by DFO, 
which manages Walrus in other jurisdictions in cooperation with other agencies. Two 
Walrus co-management working groups (Foxe Basin and Baffin Bay-High Arctic) worked 
together to complete an Integrated Fisheries Management Plan (IFMP) for Walrus in 
Nunavut (DFO 2013:13; A. McPhee, DFO Winnipeg pers. comm. 2017). The IFMP is being 
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implemented and used to provide direction for the sustainable management of Walrus in 
the Nunavut Settlement Area. In the event that an IFMP is inconsistent or in conflict with 
obligations under land claims agreements, the provisions of the land claims agreements will 
prevail to the extent of the inconsistency or conflict (NWMB staff, pers. comm. 2014). 

 
Under Marine Mammal Regulations (SOR/93-56) of the Canadian Fisheries Act 

(R.S.C., 1985, c. F-14) “an Indian or Inuk other than a beneficiary” can hunt and kill four 
Walrus in one year without a licence, except where community quotas limit annual catches. 
“Beneficiary” refers to a beneficiary of the Western Arctic (Inuvialuit) Claims Settlement Act 
or James Bay and Northern Québec Native Claims Settlement Act. Since 1980, Coral 
Harbour has had an annual catch quota of 60 Walrus, Sanikiluaq 10, Arctic Bay 10, and 
Clyde River 20 (Canada 1980: P.C. 1980 -1216). In the other communities it is the number 
of Inuit rather than the number of Walrus that limits the allowable catch (Stewart 2002). 
Under the Nunavut and Nunavik land claims agreements Inuit harvesting rights can only be 
limited by their respective board (NWMB or NMRMB) or a minister to the extent necessary 
to effect a valid conservation purpose (NLCA S. 5.3.3; NILCA S.5.5.3). Therefore, until the 
current system creates a conservation concern, there is no justification for implementing 
stricter measures (M. O’Connor, NMRWB, pers. comm. 2014). 

 
Non-Indigenous harvesters require a licence under the Marine Mammal Regulations 

or Aboriginal Communal Fishing Licence Regulation to hunt Walrus (DFO 2002; Hall 2003). 
Sport hunts are managed by limiting the number of licences approved annually.  

 
Within Canada buying, selling, trading or bartering edible Walrus parts is prohibited 

except by “an Indian or Inuk other than a beneficiary”, within the Northwest Territories, 
Nunavut, the Yukon Territory, Quebec or Newfoundland (Marine Mammal Regulations 
SOR/93-56). Beneficiaries of the Western Arctic (Inuvialuit) Claims Act and the James Bay 
and Northern Québec Native Land Claims Settlement Act must conduct any trade in Walrus 
parts in accordance with the agreement in which the beneficiary is enrolled. The regulations 
prohibit disturbing Walrus, attempting to kill them except in a manner that is designed to kill 
quickly, hunting without equipment to retrieve, waste of edible parts, and abandoning a 
killed Walrus without making a reasonable effort to retrieve it. 

 
DFO has proposed amendments to the Marine Mammal Regulations (Canada Gazette 

Vol. 146, No. 12. March 24, 2012) that would prohibit vehicles (except aircraft in flight) from 
approaching within 100 m of Walrus (year-round), and within 200 m when Walrus are 
hauled out on ice or 300 m when they are hauled out on shore (1 June-31 October). Flight 
maneuvers, including landings, takeoffs, and changes in course or altitude intended to bring 
aircraft closer to Walrus would be prohibited when aircraft are flying at an altitude of less 
than 304.8 m (1000 ft) within a 0.5 nautical mile radius of the animals. This prohibition 
would not apply to commercial aircraft operating on a scheduled flight plan. Other 
exemptions apply to people authorized to hunt Walrus and to employees of various 
government agencies. 
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Live capture and tagging are permitted only with a licence, which must be approved 
by the NWMB in Nunavut and the NMRWB in Nunavik. In 2003, Makivik sent a calf from 
Nunavik to the Quebec Aquarium, where it survives today; two calves sent there in 2004 
did not survive (S. Olpinski, pers. comm. 2014). 

 
A Marine Mammal Transportation Licence from DFO is required to transport Walrus 

parts within Canada, with the exception of Indigenous harvesters who land the Walrus in 
one jurisdiction and are returning to their home in another jurisdiction (Marine Mammal 
Regulations SOR/93-56). 

 
The Atlantic Walrus is listed in Appendix III of the Convention on International Trade in 

Endangered Species (CITES) (Richard and Campbell 1988; Hall 2003; CITES 2014; 
Shadbolt et al. 2014). Anyone wishing to export Walrus parts or derivatives from Canada 
must obtain an export permit from the Canadian CITES administration. A total of 181 CITES 
export permits were issued from 1992 to 2001 (Hall 2003), and 438 in 2002 to 2011 (A. 
Tilochand, DFO Tignish, pers. comm. 2012). The apparent increase is not definitive of a 
change in hunting pressure. A single permit can cover one or many pieces, and the 
products from a single animal may be included in one or many permits. Awareness of 
permitting requirements has likely increased over the past decade with the increase in 
Arctic tourism, and reporting mechanisms also may have changed.  

 
There is no formal agreement between Canada and Greenland for the management of 

shared stocks of Atlantic Walrus.  
 

Habitat Protection and Ownership  
 

Existing National Parks, National Wildlife Areas, Migratory Bird Sanctuaries, Indian 
Reservations, and other lands owned and managed by the Government of Canada afford 
little protection to Walrus habitat. Walrus haul out in the Polar Bear Pass National Wildlife 
Area (Davis et al. 1978) but this area only protects a few of their uglit along the east coast 
of Bathurst Island. They also haul out on Coburg Island in the Nirjutiqarvik (Nirjutiqavvik) 
National Wildlife Area, and possibly on western Bylot Island in Sirmilik National Park. 
Walrus may occasionally haul out in the Ninginganiq National Wildlife Area south of Clyde 
River (R.E.A. Stewart et al. 2014c), at the East Bay Bird Sanctuary on Southampton Island, 
and the Bowman Bay Wildlife Sanctuary on Baffin Island. They may also haul out along the 
northeastern coast of Bathurst Island on lands reserved for a proposed North Bathurst 
Island National Park. Their use of other National Parks and Bird Sanctuaries is very limited. 
Overall, federal lands offer temporary protection to a few Walrus. Inuit have the right to hunt 
in National Parks and other conservation areas within Nunavut and Nunatsiavut. In itself, 
this level of habitat protection is certainly insufficient to ensure the long-term survival of the 
species. The Lancaster Sound National Marine Conservation Area, which is in the feasibility 
planning stage, may offer additional protection. 
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The North Baffin Regional Land Use Plan (Sec. 3.3.8) and Keewatin Regional Land 
Use Plan (Sec. 2.7) specifically mention protection of Walrus uglit (haulouts), although the 
level of protection is vague (Nunavut Planning Commission 2000a, b). A Nunavut-wide land 
use plan is being prepared, and the most recent (June 2016) draft assigned haulout sites a 
Protected Area Land Use Designation that prohibits incompatible uses and includes 
setback requirements of up to 5 km (NPC 2016). The Walrus haulouts identified and 
mapped by NPC (2016) are incomplete, however, and are limited to Foxe Basin only (using 
data from Stewart et al. 2013). Walrus Island was identified by Coral Harbour as a 
Community Area of Interest. These areas are also assigned a Protected Area Land Use 
Designation that will protect some important Walrus haulout sites in the Kivalliq region. 
Many other Walrus haulout sites have been reported in the literature, and WWF-Canada 
recently compiled these data and provided the database to the NPC (B. Laforest, WWF-
Canada, pers. comm., 2016) for future updates to the plan.  
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Appendix 1. Threats Assessment Worksheet for High Arctic population, Atlantic 
Walrus. 
 
Species or Ecosystem Scientific Name Odobenus rosmarus rosmarus - High Arctic population    

Element ID   Elcode       
              

Date (Ctrl + ";" for today's date): 24/01/2017        
Assessor(s): Jeff W. Higdon; D. Bruce Stewart, Hal Whitehead, Dwayne Lepitzki, David Lee, 

Karen Timm, Jessica Humber, Denis Etiendem, Donna Hurlburt, Mieke Hagesteijn, 
Mark O'Connor, Kaitlyn Breton-Honeyman, Rob Stewart, Paul Irgnaut, Maha 
Ghazal, Paul Blanchfield, Gregor Gilbert, Allison MacPhee, Mark Basterfield 

  

References: draft calculator (31 Dec 2016) + 6-month report; telecon 24 Jan 2017   

              

Overall Threat Impact Calculation Help:     Level 1 Threat Impact Counts     

  Threat Impact high range low range     

  A Very High 0 0     

  B High 0 0     

  C Medium 3 1     

  D Low 2 4     

    Calculated Overall Threat Impact:  High High     
              

    Assigned Overall Threat Impact:  B = High     
    Impact Adjustment Reasons:    
    Overall Threat Comments Generation time = 21 yr so 3 generations 

= 63 yr (for severity & timing); 
Subpopulation estimates, aerial surveys, 
uglit: High Arctic DU1 = 2481: PS-LS 
(29%), WGS (20%), BB (50%) 

 
Threat Impact (calculated) Scope 

(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

1 Residential & 
commercial 
development 

  Not a Threat Negligible 
(<1%) 

Neutral or 
Potential Benefit 

Moderate 
(Possibly in 
the short 
term, < 10 
yrs) 

  

1.1  Housing & urban 
areas 

            

1.2  Commercial & 
industrial areas 
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Threat Impact (calculated) Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

1.3  Tourism & recreation 
areas 

  Not a Threat Negligible 
(<1%) 

Neutral or 
Potential Benefit 

Moderate 
(Possibly in 
the short 
term, < 10 
yrs) 

Defined as "Tourism and 
recreation sites with a substantial 
footprint" and thus excludes 
disturbance from cruise ships, 
etc. New development may 
happen in future but no detailed 
information. Parks Canada 
considering a Marine 
Conservation Area in Lancaster 
Sound. Also, Inuit Circumpolar 
Council interested in establishing 
Northwater Polynya as some sort 
of marine protected area. Likely 
any visitor centres could be 
situated (or footprint from 
physical development) to have 
little to no impact to Walrus 
haulout sites on land.  

2 Agriculture & 
aquaculture 

            

2.1  Annual & perennial 
non-timber crops 

            

2.2  Wood & pulp 
plantations 

            

2.3  Livestock farming & 
ranching 

            

2.4  Marine & freshwater 
aquaculture 

            

3 Energy production & 
mining 

  Unknown Unknown Unknown Moderate - 
Low 

Land-based mining and 
quarrying are not considered but 
related transportation is 
considered under section 4.3 
(Shipping lanes) and 7.3. (Other 
ecosystem modifications). 
Hydropower is considered in 7.2 
Dams & Water Management/Use 
rather than here as "Renewable 
Energy".  

3.1  Oil & gas drilling   Unknown Unknown Unknown Moderate - 
Low 

Oil and gas drilling is uncertain 
given the moratorium announced 
in 2016 by the federal 
government, which is in effect for 
5 years at minimum. Also 
uncertain is whether or not the 
moratorium includes seismic 
exploration. 

3.2  Mining & quarrying             

3.3  Renewable energy           There may be possibility of tidal 
projects, but considered unlikely. 

4 Transportation & 
service corridors 

CD Medium - Low Pervasive 
(71-100%) 

Moderate - Slight 
(1-30%) 

High 
(Continuing) 

  

4.1  Roads & railroads             
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Threat Impact (calculated) Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

4.2  Utility & service lines           Proposal for Quintillion 
Expressnet telecommunications 
pipeline across Arctic to connect 
Europe to Nunavut might 
eventually go through DU habitat. 
Marine footprint impacts involve 
paying cable out from slow 
moving ship, and may not affect 
Walrus when cable on sea floor. 
Potential impacts where lines are 
near haulout sites.  

4.3  Shipping lanes CD Medium - Low Pervasive 
(71-100%) 

Moderate - Slight 
(1-30%) 

High 
(Continuing) 

Shipping includes SeaLift and 
fuel deliveries to Arctic 
communities in addition to mining 
companies' shipping for 
construction, resupply, and 
product delivery (e.g., ore) out. 
Shipping lanes are also used by 
other large vessels like cruise 
ships, Coast Guard, etc. All types 
of shipping are likely to increase 
over the short and long term in 
response to changing access 
caused by reduced ice cover, 
particularly shipping related to 
resource development and world 
trade. Displacement, increased 
stress levels due to disturbance 
are likely, but there is no direct 
causal evidence. Severity could 
increase in future, or may be 
mitigated. Frequency certainly 
expected to increase. Baffinland 
is applying to increase ore 
production and shipping through 
Milne Inlet and Eclipse Sound.  

4.4  Flight paths D Low Small (1-10%) Slight (1-10%) High 
(Continuing) 

Some flight paths could be close 
to terrestrial haulout sites or 
potentially disturb animals hauled 
out on ice. Many research flights 
occurring but uncertain of extent 
of disturbance. Ongoing and 
sporadic in nature. Helicopter 
and Twin Otter flights may 
increase in future related to oil 
and gas interests. May be a 
bigger effect for Some flight 
paths could be close to terrestrial 
haulout sites or potentially disturb 
animals hauled out on ice. Many 
research flights are occurring but 
there is uncertainty about extent 
of disturbance. Helicopter and 
Twin Otter flights may increase in 
future related to oil and gas 
interests. Severity may be closer 
to the lower end of the range 
indicated here. 

5 Biological resource use C Medium Pervasive 
(71-100%) 

Moderate (11-
30%) 

High 
(Continuing) 

  

5.1  Hunting & collecting 
terrestrial animals 
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Threat Impact (calculated) Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

5.2  Gathering terrestrial 
plants 

            

5.3  Logging & wood 
harvesting 

            

5.4  Fishing & harvesting 
aquatic resources 

C Medium Pervasive 
(71-100%) 

Moderate (11-
30%) 

High 
(Continuing) 

Subsistence hunting primarily, 
also limited sport hunt. Harvests 
appear to be declining based on 
available reported data and Inuit 
reports. The reasons for this 
decline are uncertain. The 
accuracy of harvest data is 
uncertain due to inconsistent 
reporting and lack of 
accompanying struck and lost 
data. Periodic verification of 
reporting accuracy is needed. 
Canadian animals are hunted in 
Greenland (where rate thought to 
be unsustainable). Net 
entanglements considered 
possible. 

6 Human intrusions & 
disturbance 

CD Medium - Low Pervasive 
(71-100%) 

Moderate - Slight 
(1-30%) 

High 
(Continuing) 

  

6.1  Recreational activities CD Medium - Low Pervasive 
(71-100%) 

Moderate - Slight 
(1-30%) 

High 
(Continuing) 

Arctic tourism activities occur 
throughout the species' range. 
Some overlap with 4.3 (Shipping 
lanes) due to cruise ship tourism, 
and with 6.3 (Work and other 
activities) due to recreational 
hunting and travel. Recreational 
hunting was discussed under 5.4. 
Targeted visiting of haulout sites 
discussed here. Cruise ships 
and/or excursion tenders may 
closely approach haulout sites 
and don't stick to shipping lanes 
as commercial ships do. Such 
visits may impact haulouts 
sequentially (if tourism activities 
cause abandonment of one 
haulout, operators will search out 
another, and so on). In fiords 
animals may not be able to 
escape from cruise ships except 
to swim directly past ship. 
Severity might increase in future, 
or may be mitigated. 

6.2  War, civil unrest & 
military exercises 

  Negligible Restricted 
(11-30%) 

Negligible (<1%) High 
(Continuing) 

Arctic military exercises and 
Northern Ranger patrols happen 
on an annual basis, but effects 
likely to be negligible.  
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Threat Impact (calculated) Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

6.3  Work & other activities D Low Pervasive 
(71-100%) 

Slight (1-10%) High 
(Continuing) 

Disturbances caused by 
community activities (e.g., travel, 
construction, hunting of other 
species) unrelated to shipping, 
Walrus hunting, etc. or by 
research activities may cause 
Walrus to avoid or abandon 
suitable habitats. Effects of 
community harvest of other 
species was discussed. Severity 
is towards the lower part of the 
range.  

7 Natural system 
modifications 

D Low Small (1-10%) Slight (1-10%) High 
(Continuing) 

  

7.1  Fire & fire suppression             

7.2  Dams & water 
management/use 

            

7.3  Other ecosystem 
modifications 

D Low Small (1-10%) Slight (1-10%) High 
(Continuing) 

Baffinland plans to seek approval 
to ship ore during July through 
December from Milne Inlet via 
Eclipse Sound, Pond Inlet, and 
Baffin Bay to ports in Europe but 
"will make every effort to ship ore 
during the open water season." 
(BIMC 2016:19). Physical effects 
of ballast water discharges in this 
area affecting Walrus are less 
likely than along the southern 
shipping route for DU2 as Walrus 
are not all that common in Pond 
and Milne inlets, the water is 
much deeper, and most vessel 
traffic is planned for the open 
water season, at least for now. 
Impact may be increased 
depending on type of invasive 
species introduced with ballast 
water (Green Crab, Carcinus 
maenas, interactions for 
example). 

8 Invasive & other 
problematic species & 
genes 

  Unknown Unknown Unknown High 
(Continuing) 

  

8.1  Invasive non-
native/alien species 

  Unknown Unknown Unknown High 
(Continuing) 

Potential for AIS introductions 
from ballast water discharge or 
hull-fouling and from ongoing 
range extensions (e.g., Green 
Crab). The potential effects on 
Walrus from trophic changes and 
novel diseases, parasites, and/or 
predators are unknown.  
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Threat Impact (calculated) Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

8.2  Problematic native 
species 

  Unknown Unknown Unknown High 
(Continuing) 

Polar Bear predation at terrestrial 
haulouts may increase in 
response to the longer open 
water season. With declining sea 
ice, and a decline in Ringed Seal 
abundance, there may be a 
greater reliance by Polar Bears 
on Walrus haulout sites at certain 
times of the year. Incidentally, 
there may be some mortality 
through trampling of calves which 
are then consumed by polar 
bears, but this effect is likely 
small in scope. Changing 
predation patterns by both Killer 
Whales and Polar Bears were 
discussed. 

8.3  Introduced genetic 
material 

            

9 Pollution D Low Small (1-10%) Slight (1-10%) High 
(Continuing) 

  

9.1  Household sewage & 
urban waste water 

            

9.2  Industrial & military 
effluents 

D Low Small (1-10%) Slight (1-10%) High 
(Continuing) 

Some industrial activity (e.g., 
mines), some military (e.g., old 
DEW Line sites), but effects likely 
negligible. Most sites not 
adjacent to important Walrus 
habitats. SeaLifts and other 
vessels are transiting through 
here. If a haulout site is fouled by 
oil, and no other suitable sites, 
then there could be population 
level reductions to consider. 
Animals would likely become 
oiled if on shore at event. Overall 
impact of a single spill could be 
devastating (especially in winter). 
May be of higher impact in 
Central-Low DU.  

9.3  Agricultural & forestry 
effluents 

            

9.4  Garbage & solid waste           Garbage from cruise ships was 
discussed but entanglement 
impacts unlikely. Dispersal over 
long distances of household 
garbage is common but impacts 
to Walrus unknown. Microplastics 
discussed and are globally 
pervasive but not enough data to 
determine impacts.  

9.5  Air-borne pollutants           Impacts to food chain were 
discussed but unknown.  

9.6  Excess energy           Noise from sonar on ships and 
boats was discussed but impacts 
unknown. This would include 
military sonar.  

10 Geological events             



 

81 

Threat Impact (calculated) Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

10.1  Volcanoes             

10.2  Earthquakes/tsunamis             

10.3  Avalanches/landslides             

11 Climate change & 
severe weather 

  Unknown Pervasive 
(71-100%) 

Unknown High 
(Continuing) 

  

11.1  Habitat shifting & 
alteration 

  Unknown Pervasive 
(71-100%) 

Unknown High 
(Continuing) 

Climate change and changing 
sea ice dynamics have the 
potential to affect Walrus 
throughout their range, but 
magnitude, severity and time 
frames for impacts are uncertain. 
Ocean acidification was 
discussed; is not at a tipping 
point yet but impacts to prey 
sources could be significant.  

11.2  Droughts             

11.3  Temperature extremes   Unknown Pervasive 
(71-100%) 

Unknown High 
(Continuing) 

Unfamiliar disturbances from 
thunder and lightning storms 
could increase the frequency of 
stampedes at haulouts. 

11.4  Storms & flooding   Unknown Unknown Unknown Unknown Storms could affect terrestrial 
haulout sites that are used by 
Walrus, depending on the type of 
habitat (e.g., sand or pebble 
beaches). 
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Appendix 2. Threats Assessment Worksheet for Central-Low Arctic population, 
Atlantic Walrus. 
 
Species or Ecosystem Scientific 

Name 
Odobenus rosmarus rosmarus - Atlantic Walrus – Central-Low Arctic population   

Element ID   Elcode       
              

Date (Ctrl + ";" for today's date): 24/01/2017        

Assessor(s): Jeff W. Higdon; D. Bruce Stewart, Hal Whitehead, Dwayne Lepitzki, David Lee, Karen 
Timm, Jessica Humber, Denis Etiendem, Donna Hurlburt, Mieke Hagesteijn, Mark 
O'Connor, Kaitlyn Breton-Honeyman, Rob Stewart, Paul Irgnaut, Maha Ghazal, Gregor 
Gilbert, Allison MacPhee, Mark Basterfield 

  

References: draft calculator (31 Dec 2016) + 6-month report; telecon 24 Jan 2017   
Overall Threat Impact 

Calculation Help: 
    Level 1 Threat Impact Counts     

  Threat Impact high range low range     
  A Very High 0 0     
  B High 1 0     
  C Medium 3 3     
  D Low 1 2     
    Calculated Overall Threat 

Impact:  
Very High High     

              
  Assigned Overall Threat Impact:        
  Impact Adjustment Reasons:    
  Overall Threat Comments It was noted that due to geographical overlap, the 

overall threat could be modified.  
Generation time = 21 yr so 3 generations = 63 yr (for 
severity & timing); Subpopulation estimates, aerial 
surveys, uglit: Central-Low Arctic DU2 = 18,579: FB 
(56%), NWHB (30%), SEB (13%), SHSUBL (? %), LA 
(1.1%)  

 
Threat Impact 

(calculated) 
Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

1 Residential & 
commercial 
development 

            

1.1  Housing & urban 
areas 

            

1.2  Commercial & 
industrial areas 
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Threat Impact 
(calculated) 

Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

1.3  Tourism & recreation 
areas 

          Defined as "Tourism and 
recreation sites with a 
substantial footprint" and thus 
excludes disturbance from 
cruise ships, etc. New 
development may happen in 
future but no detailed 
information. Parks Canada has 
interest in western Hudson Bay 
and other sites, and DFO has 
interest in establishing marine 
protected areas in some other 
sites, but any designation is 
unlikely to negatively affect 
Walrus habitat. Likely any 
visitor centres, or footprint from 
physical development, could be 
situated to have little to no 
impact to Walrus haulout sites 
on land. 

2 Agriculture & 
aquaculture 

            

2.1  Annual & perennial 
non-timber crops 

            

2.2  Wood & pulp 
plantations 

            

2.3  Livestock farming & 
ranching 

            

2.4  Marine & freshwater 
aquaculture 

            

3 Energy production & 
mining 

  Unknown Unknown Unknown Moderate - 
Low 

Land-based mining and 
quarrying are not considered 
but related transportation is 
considered under section 4.3 
(Shipping lanes) and 7.3. 
(Other ecosystem 
modifications). Hydropower is 
considered in 7.2 Dams & 
Water Management/Use rather 
than here as "Renewable 
Energy".  

3.1  Oil & gas drilling   Unknown Unknown Unknown Moderate - 
Low 

Oil and gas drilling is uncertain 
given the moratorium 
announced in 2016 by the 
federal government, which is in 
effect for 5 years at minimum. 
Also uncertain is whether or not 
the moratorium includes 
seismic exploration. 

3.2  Mining & quarrying             

3.3  Renewable energy           There may be possibility of tidal 
projects, but considered 
unlikely. 

4 Transportation & 
service corridors 

BC High - 
Medium 

Pervasive 
(71-100%) 

Serious - 
Moderate (11-
70%) 

High 
(Continuing) 

  

4.1  Roads & railroads             
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Threat Impact 
(calculated) 

Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

4.2  Utility & service lines           Proposal for Quintillion 
Expressnet 
telecommunications pipeline 
across Arctic to connect 
Europe to Nunavut. Proposed 
line goes along mainland 
Canada. Secondary line later 
when funded, which would go 
up E Baffin Coast to connect 
northern communities. Marine 
footprint impacts involve paying 
cable out from slow moving 
ship, and may not affect Walrus 
when cable on sea floor. 
Potential impacts where lines 
are near haulout sites. 

4.3  Shipping lanes BC High - 
Medium 

Pervasive 
(71-100%) 

Serious - 
Moderate (11-
70%) 

High 
(Continuing) 

Shipping includes SeaLift and 
fuel deliveries to Arctic 
communities in addition to 
mining companies' shipping for 
construction, resupply, and 
product delivery (e.g., ore) out. 
Shipping lanes also used by 
other large vessels like cruise 
ships, Coast Guard, etc. All 
types of shipping are likely to 
increase over the short and 
long term in response to 
changing access due to 
reduction in ice cover, 
particularly shipping related to 
resource development and 
world trade. There may be 
displacement or increased 
stress levels due to disturbance 
in Walrus, but no causal 
evidence to date. Severity 
could increase in future, or may 
be mitigated. Some icebreaker 
impacts possible in the future. 
Icebreaking would impact sea 
ice habitat, with the risk of 
animal injury or mortality, and 
the potential for freeze-out, 
disturbance, and disruption of 
breeding or other important 
behaviours. The Mary River 
Iron Mine on Baffin Island has 
an approved project that allows 
year-round shipping through 
Foxe Basin and Hudson Strait. 
There is approval in place for 
100+ round-trip voyages on the 
southern route, with year-round 
shipping by Cape-class ore 
carriers. This component of the 
project is on hold for the 
moment, and shipping is 
focused on the northern route. 
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Threat Impact 
(calculated) 

Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

4.4  Flight paths D Low Small (1-
10%) 

Slight (1-10%) High 
(Continuing) 

Some flight paths could be 
close to terrestrial haulout sites 
or potentially disturb animals 
hauled out on ice. Many 
research flights are occurring 
but the extent of disturbance is 
uncertain. Helicopter and Twin 
Otter flights may increase in 
future related to oil and gas 
interests. Potential for 
increased flights due to 
Baffinland Iron Mine activity. 
Project-specific Terms and 
Conditions for Baffinland on 
minimum flight levels are 
specific to birds, caribou and 
other terrestrial species. There 
is a condition for Baffinland to 
establish a monitoring program 
that focuses on Walrus use of 
Steensby Inlet and their 
reaction to disturbance from 
construction activities, aircraft, 
and vessels. Baffinland has 
established the following 
mitigation measure: Small 
aircraft maintain altitude of 450 
m over marine waters when 
possible. Prohibiting aircraft 
from flying low over animals for 
passengers to ‘get a better 
look’ or for photography. 

5 Biological resource 
use 

C Medium Pervasive 
(71-100%) 

Moderate (11-
30%) 

High 
(Continuing) 

  

5.1  Hunting & collecting 
terrestrial animals 

            

5.2  Gathering terrestrial 
plants 

            

5.3  Logging & wood 
harvesting 
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Threat Impact 
(calculated) 

Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

5.4  Fishing & harvesting 
aquatic resources 

C Medium Pervasive 
(71-100%) 

Moderate (11-
30%) 

High 
(Continuing) 

 
Subsistence hunting primarily, 
limited sport hunt. Harvests 
appear to be declining, based 
on available reporting and Inuit 
reports. The reasons for this 
decline are uncertain. The 
accuracy of harvest data is 
uncertain due to inconsistent 
reporting and lack of 
accompanying struck and lost 
data. Periodic verification of 
reporting accuracy is needed. 
The severity may be Serious in 
southeastern Hudson Bay but 
only Moderate to Slight 
elsewhere. A portion of the 
population that summers in 
Canada is hunted in 
Greenland. Net entanglements 
considered. Harvest levels are 
of more concern in the Low 
Arctic portion of this DU than in 
the Central portion.  

6 Human intrusions & 
disturbance 

CD Medium - 
Low 

Pervasive 
(71-100%) 

Moderate - 
Slight (1-30%) 

High 
(Continuing) 

  

6.1  Recreational 
activities 

CD Medium - 
Low 

Pervasive 
(71-100%) 

Moderate - 
Slight (1-30%) 

High 
(Continuing) 

Cruise ships less frequent in 
Foxe Basin than some other 
parts of the Arctic; however, 
smaller boat tourism has had 
past negative impact. Arctic 
tourism activities happen 
throughout the species' range. 
Some overlap with 4.3 
(Shipping lanes) due to cruise 
ship tourism, and with 6.3 
(Work and other activities) due 
to recreational hunting and 
travel. Recreational hunting 
was discussed under 5.4. 
Targeted visiting of haulout 
sites discussed here. Severity 
could increase in future, or may 
be mitigated. 

6.2  War, civil unrest & 
military exercises 

  Negligible Restricted 
(11-30%) 

Negligible (<1%) High 
(Continuing) 

Arctic military exercises and 
Northern Ranger patrols 
happen on an annual basis 
(during winter), but effects 
likely to be negligible.  

6.3  Work & other 
activities 

D Low Pervasive 
(71-100%) 

Slight (1-10%) High 
(Continuing) 

Disturbances caused by 
community activities (e.g., 
travel, construction, hunting of 
other species) unrelated to 
shipping, Walrus hunting, etc. 
or by research activities may 
cause Walrus to avoid or 
abandon suitable habitats. 
Effects of community harvest of 
other species was discussed. 
Severity is towards the lower 
part of the range.  



 

87 

Threat Impact 
(calculated) 

Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

7 Natural system 
modifications 

C Medium Large (31-
70%) 

Moderate (11-
30%) 

High - 
Moderate 

  

7.1  Fire & fire 
suppression 

            

7.2  Dams & water 
management/use 

D Low Small (1-
10%) 

Serious - 
Moderate (11-
70%) 

High 
(Continuing) 

Flow management by 
hydroelectric developments in 
southern Hudson Bay and 
James Bay may have a 
moderate effect on most 
Walrus in southeastern Hudson 
Bay; slight effects on Walrus 
downstream in northeastern 
Hudson Bay and Hudson Strait; 
and no effect on those 
elsewhere. Changes in under-
ice salinity may be an issue as 
well. Additional plans for future 
hydroelectric installations may 
further affect this DU.  

7.3  Other ecosystem 
modifications 

C Medium Large (31-
70%) 

Moderate (11-
30%) 

High - 
Moderate 

Large-scale ice-breaking 
activities have been approved 
to support mining development 
on Baffin Island via Hudson 
Strait and Foxe Basin. Ballast 
water discharge near ports may 
impact habitat (much more 
ballast water potential for this 
DU). Ice-breakers may be of 
high impact for this DU. Impact 
may be increased depending 
on type of invasive species 
introduced with ballast water 
(Green Crab interactions for 
example).  

8 Invasive & other 
problematic species & 
genes 

  Unknown Unknown Unknown High 
(Continuing) 

  

8.1  Invasive non-
native/alien species 

  Unknown Unknown Unknown High 
(Continuing) 

Potential for AIS introductions 
from ballast water discharge or 
hull-fouling and from ongoing 
range extensions (e.g., Green 
Crab). The potential effects on 
Walrus from trophic changes 
and novel diseases, parasites, 
and/or predators are unknown. 
Trichinosis may be an issue. 
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Threat Impact 
(calculated) 

Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

8.2  Problematic native 
species 

  Unknown Unknown Unknown High 
(Continuing) 

Polar Bear predation at 
terrestrial haulouts may 
increase in response to the 
longer open water season. 
With declining sea ice, and a 
decline in Ringed Seal 
abundance, there may be a 
greater reliance by Polar Bears 
on Walrus haulout sites at 
certain times of the year. 
Incidentally, there may be 
some mortality through 
trampling of calves which are 
then consumed by polar bears, 
but this effect is likely small in 
scope. Changing predation 
patterns by both Killer Whales 
and Polar Bears were 
discussed. 

8.3  Introduced genetic 
material 

            

9 Pollution D Low Small (1-
10%) 

Moderate - 
Slight (1-30%) 

High 
(Continuing) 

  

9.1  Household sewage & 
urban waste water 

            

9.2  Industrial & military 
effluents 

CD Medium - 
Low 

Pervasive 
(71-100%) 

Moderate - 
Slight (1-30%) 

High 
(Continuing) 

Some industrial activity (e.g., 
mines), some military (e.g., old 
DEW Line sites), but effects 
likely negligible. Most sites not 
adjacent to important Walrus 
habitats. SeaLifts and other 
vessels are transiting through 
here. If a haulout site is fouled 
by oil, and no other sites are 
available, then there could be 
population level reductions to 
consider. Animals would likely 
become oiled if on shore at 
event. Overall impact of a 
single spill could be 
devastating (especially in 
winter)(and frequency of ships 
sure to increase). Industrial 
shipping overlaps areas of high 
Walrus occupancy. 

9.3  Agricultural & forestry 
effluents 

            

9.4  Garbage & solid 
waste 

          Garbage from cruise ships was 
discussed but entanglement 
impacts unlikely. Dispersal over 
long distances of household 
garbage is common but 
impacts to Walrus unknown. 
Microplastics discussed and 
are globally pervasive but not 
enough data to determine 
impacts.  

9.5  Air-borne pollutants           Impacts to food chain were 
discussed but impacts 
unknown.  
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Threat Impact 
(calculated) 

Scope 
(next 10 
Yrs) 

Severity (10 
Yrs or 3 Gen.) 

Timing Comments 

9.6  Excess energy   Unknown Pervasive 
(71-100%) 

Unknown High - 
Moderate 

Noise from sonar on ships and 
boats was discussed but 
impacts unknown. This would 
include military sonar.  

10 Geological events             

10.1  Volcanoes             

10.2  
Earthquakes/tsunamis 

            

10.3  
Avalanches/landslides 

            

11 Climate change & 
severe weather 

  Unknown Pervasive 
(71-100%) 

Unknown High 
(Continuing) 

Ocean acidification? 

11.1  Habitat shifting & 
alteration 

  Unknown Pervasive 
(71-100%) 

Unknown High 
(Continuing) 

Climate change and changing 
sea ice dynamics have the 
potential to affect Walrus 
throughout their range, but 
magnitude, severity and time 
frames for impacts are 
uncertain. Ocean acidification 
was discussed; is not at a 
tipping point yet but impacts to 
prey sources could be 
significant. 

11.2  Droughts             

11.3  Temperature 
extremes 

  Unknown Pervasive 
(71-100%) 

Unknown High 
(Continuing) 

Unfamiliar disturbances from 
thunder and lightening storms 
could increase the frequency of 
stampedes at haulouts. 

11.4  Storms & flooding   Unknown Unknown Unknown Unknown Storms could affect terrestrial 
haulout sites that are used by 
Walrus, depending on the type 
of habitat (e.g., sand or pebble 
beaches). 
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