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Summary:  
 
On 11 October 2009, Steve Ferguson and Tara Bortoluzzi co-chaired a half-day workshop at the Society 
of Marine Mammalogy 18th Biennial Conference on the biology of Marine Mammals. The workshop 
included presentations from researchers and graduate students involved in the Canadian International 
Polar Year (IPY; International Project Number: #663) project Global Warming and Arctic Marine 
Mammals (GWAMM), which studies several areas of marine mammal (seals, whales, and polar bears) 
health and ecology, including diet, diseases, and stress. GWAMM provides critical information that will 
be used to understand the effect of climate drivers on changes in the Hudson Bay marine ecosystem from 
a top-predator marine mammal perspective. The workshop was organized into an afternoon session, with 
thirteen 10-20 minute presentations followed by a discussion session to work on in joint research efforts. 
The workshop was well attended with over 50 participants from around the world. GWAMM researchers 
presented and reviewed research results and progress from 2007-2009 activities, and the group as a whole 
discuss how to organize research findings into collaborative science capable of providing an adaptive 
assessment of climate change effects on arctic marine ecosystems.  
The discussion following presentations and at the concluding period included a variety of topics 
including: (1) the importance and need for long-term monitoring of arctic ecosystems to be able to gather 
relevant data and appropriately examine spatial and temporal trends; (2) the important of the time of year 
for sampling relative to critical life-history stages such as mating; (3) how to best monitor ecosystem 
change to assess hot spots of ecosystem diversity and determine spatial and temporal areas best suited to 
monitor Arctic marine ecosystems; (4) the role of models in monitoring changes in Arctic marine 
ecosystems; (5) determination and use of indicator species to monitor change; and (6) how to determine 
where to focus funds and people resources in the next wave of monitoring arctic aquatic systems.  
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Abstracts:  
 
Introduction and overview of the International Polar Year (IPY) Global Warming and Arctic 
Marine Mammals (GWAMM) research 
Ferguson, S. Fisheries and Oceans Canada, 501 University Crescent, Winnipeg, MB., and The 
University of Manitoba, Winnipeg, MB. Steve.Ferguson@dfo-mpo.gc.ca  
 
The Canadian International Polar Year (IPY; International Project Number: #663) project Global 
Warming and Arctic Marine Mammals (GWAMM) studied seals, whales, and polar bears in the Hudson 
Bay marine ecosystem. The project was largely a Community-Based Monitoring effort to work with 
northern communities collecting physical samples from Inuit subsistence hunts. The aim was to better 
understand and predict climate change effects on marine mammals and provide baseline data to assess 
future change. Several areas of mammal health and ecology were studied, including diet, diseases, and 
stress; providing information that will be used to understand the drivers of change. GWAMM quantified 
changes in seals, whales, and polar bear diet, reproductive success, condition, survival, and plans to 
ultimately model how endemic species will respond to new marine mammal species invading their 
traditional environment. Knowing how polar ecosystems change with global warming will help to 
develop strategies for conservation and species management. A reference collection of samples from the 
complete food web is being developed to build a model of trophic interactions from marine mammals 
down to nutrients and phytoplankton. GWAMM is also a network project that links to other marine 
mammal research projects in the region including satellite-telemetry movement studies of polar bears, 
seals, and whales, photo-identification of bowhead and killer whales, use of chemical signals to 
understand whale and seal diet, and tracking predation effects caused by invasive species such as killer 
whales. Northerners depend on these species as a food source and as an integral part of their unique 
culture. Thus, the final outcome of this combined effort is to provide policy information necessary to 
inform northerners of how they can adapt to marine ecosystem changes associated with polar warming 
that include alterations to marine mammal distribution and abundance.  
 
 
Springer Hudson Bay Top Predator book 
Loseto, L. Fisheries and Oceans Canada, Sydney, B.C.  Lisa.Loseto@dfo-mpo.gc.ca 
 
As part of a communication strategy and output from GWAMM a book will be published on research in 
Hudson Bay titled: A little less Arctic: changes to top predators in the world's largest inland sea, Hudson 
Bay. The book will be published by Springer and edited by S. H. Ferguson, L. L. Loseto, M. Mallory. 
Currently the book will have 15 chapters drawing on information from both western scientific studies and 
Inuit traditional knowledge, to introduce current ecological understanding of marine mammal and bird 
groups and current and projected changes associated with global warming effects. Year-round inhabitants 
discussed include polar bears, narwhal, beluga, bowhead whales, ice-adapted seals, and eiders. Also, 
seasonal migrants are described relative to the flux in energy pulse that brings a spectacular increase in 
living biomass to the region during the open-water season. The book is scheduled for release in June 2010 
at the IPY summary meeting.  
 
 
Community-based monitoring (including video of seal tagging*) 
Bortoluzzi, T.1 and E. and Powell2 . 1Fisheries and Oceans Canada, Winnipeg, MB. 
Tara.Bortoluzzi@dfo-mpo.gc.ca; 2 
 
The core objective of the International Polar Year (IPY) - Global Warming and Arctic Marine Mammals 
(GWAMM) project is to develop a Community-Based Monitoring (CBM) network within the greater 
Hudson Bay region of the Canadian Arctic. This network operates by working with northerners to collect 
marine mammal (i.e. ringed seal, bearded seal, beluga whale, narwhal whale, and bowhead whale) tissue 
samples from subsistence hunts and ecosystem prey and components from dedicated monitors. Resulting 



collections are being used to examine changes in marine mammal health and ecology with climate 
warming including diet, contaminants, disease, stress, genetics, and reproduction with a larger vision of 
providing information necessary to predict change and provide northerners with knowledge that will 
assist with adaptation to global warming. The GWAMM network also acts as an ‘umbrella’ group of 
marine mammal researchers and research projects in the region that can network and share resources 
collectively including satellite-telemetry movement studies of polar bears, seals, and whales; photo-
identification of bowhead and killer whales; traditional ecology knowledge of killer whales; use of 
chemical signals to understand whale and seal diet; tracking predation effects caused by invasive species 
such as killer whales; and developing a model of trophic interactions for the Hudson Bay ecosystem from 
marine mammals down to nutrients and phytoplankton. In addition, a key focus of the GWAMM CBM 
network is developing methods to engage and involve community members in all aspects of scientific 
research, monitoring, and sample collection from planning and coordination to communicating and 
applying the resultant information. An ultimate goal is to create a sustainable long-term CBM program 
run by Nunavummiut for Nunavummiut by empowering northerners. The triumphs and difficulties 
associated with the development and long-term sustainability of the GWAMM CBM network will be 
discussed including examples from participating communities and relevant research findings. 
 
 
Genetic Studies on Arctic Marine Mammals (seals and narwhal) 
Petersen, SD. Fisheries and Oceans Canada, Winnipeg, MB. Stephen.Petersen@dfo-mpo.gc.ca. 
 
Arctic marine mammals have life histories that promote gene flow among regions. This includes seasonal 
migrations and generally high dispersal ability. These characteristics combined with opportunistic 
sampling regimes have made it difficult to distinguish population boundaries in many northern species. 
The GWAMM project has improved the sample collection limitations by partnering with northern 
communities to sample marine mammals taken in subsistence hunts. This has led to the observation that 
gene flow in ringed seals is reduced between some locations (e.g., Chesterfield Inlet) although the cause 
of this is unknown and currently under investigation. The intensive sampling or ringed seals through the 
community based monitoring program has resulted in sample sizes that are large enough to compare 
seasonal population structure, which shows greater structure in ice covered seasons. It has also allowed us 
to contrast genetic patterns in male and female ringed seals, the results of which suggest that there is some 
degree of natal site fidelity exhibited by both sexes. Given the importance of monitoring gene flow in the 
Arctic and the high costs Arctic sampling, it is critical to maximize the samples collected for genetic 
analysis through partnerships with northerners and other researcher groups.  
 
 
Feeding and reproductive ecology of beluga whales 
Kelley, T. Fisheries and Oceans Canada, Winnipeg, MB., and The University of Manitoba, 
Winnipeg, MB. Trish.Kelley@dfo-mpo.gc.ca. 
 
Beluga whales in Hudson Bay are divided into 3 poorly defined stocks: Western Hudson Bay, Eastern 
Hudson Bay, and James Bay.The Western Hudson Bay population is relatively large, while the eastern 
Hudson Bay population is small ,and there is evidence to suggest that the eastern population is declining.  
The goals of this research are to obtain information on trophic relationships, diet, foraging locations, and 
stock structure using stable isotopes and fatty acids. This information can potentially be used to 
differentiate between stocks. 
Samples of muscle and liver were collected by Inuit hunters from Arviat and Sanikiluaq during annual 
subsistence hunts in 2003, 2005 and 2007. In 2006, the beluga hunt in Sanikiluaq was closed during the 
summer, limiting the hunt to early spring in an attempt to restrict the hunt to migrating populations of 
western Hudson Bay whales. Statistically significant differences were found between whales hunted in 
Arviat and Sanikiluaq in 2003 and 2005. There was no significant difference between the two in 2007, 
which may mean that the closure of the hunt during the summer was successful, and both communities 
were hunting the same population of whales. 



An interspecies comparison of male and female reproductive tracts is currently underway.  Samples are 
from harvests across the arctic. Measurements of the reproductive tracts will provide us with some insight 
into beluga, narwhal and bowhead mating systems, which is important for conservation of the three arctic 
species. 
 
 
Disease and parasites of marine mammals (ringed seals and beluga) 
Measures, L.  Maurice Lamontagne Institute, Fisheries and Oceans Canada, Mont-Joli, QC.  
Lena.Measures@dfo-mpo.gc.ca 
 
Lungworms such as Otostrongylus circumlitus and heartworm such as Acanthocheilonema spirocauda 
infects pinnipeds including arctic phocids. These parasitic nematodes can have severe pathological effects 
in infected individuals. Otostrongylus circumlitus, which infects primarily young-of-the-year phocids can 
have effects on population recruitment. As part of International Polar Year-2009, over 300 heart/lung 
plucks from phocids collected by Inuit hunters from three communities, Arviat, Sanikiluaq, Repulse Bay, 
were examined for lungworm and heartworm infections. Analyses are on-going with over 200 samples 
processed to date. Receipt of some seal data is pending. Of those samples analyzed prevalence and mean 
intensity (or intensity) of O. circumlitus in ringed seals (N=54) from Arviat was 9.3% and 10, 
respectively, with infected seals in Age Class <1 and Age Class 6 to 10 years, in harbour seals (N=10) 
was 45.5% and 12, respectively, with infected seals in Age Class <1 year; from Repulse Bay was 5.7% 
and 9.5 in ringed seals (N=35) of Age Class <1 year.  Although samples are still being analyzed calcified 
lungworms were more common in seals from Sanikiluaq than those from other communities. Of those 
samples analyzed prevalence and mean intensity of A. spirocauda in ringed seals (N=54) from Arviat was 
5.6% and 3, respectively, with infected seals in Age Class <1 and Age Class 11 to 15+ years, in harbour 
seals (N=10) was 18.2% and 12 with infected seals in Age Class <1 and Age Class 1 to 5, in bearded seals 
(N=10) 10% and 38 with the infected seal in Age Class 1 to 5;  from Repulse Bay was 5.7% and 2.5 in 
ringed seals (N=35) of Age Class <1 and Age Class 1 – 5 years. Beluga samples were also collected from 
Arviat (N=2) and Sanikiluaq (N=17) for a variety of health studies (parasitology, bacteriology, histology) 
and analyses are on-going. Samples of lung tissues from beluga (N=389) and narwhal (N=258) collected 
from IPY and non-IPY sampling periods were also made available for analyses. 
 
 
Polar Bear ecology  
Peacock, L. USGS Alaska Science Center, Anchorage, AK. lpeacock@usgs.gov 
 
N/A 
 
 
Marine mammal disease research in Nunavik, Quebec 
Simard, M. Wildlife Parasitologist, Nunavik Research Center, Makivik Corporation. 
m_simard@makivik.org 
 
One of the mandates of the Nunavik Research Center is to study zoonotic diseases because Inuit still rely 
heavily on traditional foods for subsistence.  Most of the food eaten is consumed raw, undercooked, dried, 
or fermented.  We also do research on general health assessment on some subsistence wildlife foods 
(caribou, musk ox, and bowhead). One important ongoing project for the Inuit of Nunavik is the 
Trichinellosis Prevention Program.  We offer a 24h diagnostic service to the hunters that bring us walrus 
tongues for Trichinella analyses. This program also involves the Nunavik Regional Health and Social 
Services, mayors of each community involved in the harvest, Hunter Support Program, boat captains and 
hunters themselves.  We also provide a diagnostic service for any wildlife disease brought to the NRC. 
Diagnostic is done in collaboration with the faculté de médecine vétérinaire de Ste-Hyacinthe, Université 
de Montréal.  We are also involved in the new bowhead whale harvest  that started in 2008.  With the help 
and collaboration with Fisheries and Oceans, we sample for nutrition, contaminant, and reproductions 
analyses as well as collect samples for Toxoplasma gondii, Brucellosis, Trichinella nativa and Anisakidae 
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nematodes. Funded by the International Polar Year Program, we have a project entitled:’’ Community 
involvement in the monitoring of Trichinella nativa, Toxoplasma gondii, Anisakidae nematodes, E. coli 
O157:H7 and Salmonella in traditional foods for food safety concerns’’. The goals of this 5 year project 
are: 1) to study the distribution of the above zoonosis. 2)  Provide equipment to regional laboratories in 
NWT, Nunatsiavut, and Nunavik. 3) Coordinate and provide training to northerners for wildlife sampling 
and diagnostic methods 4) Develop/refine/validate simplified (field) diagnostic tests for Toxoplasma, E. 
coli O157:H7 and Salmonella. 5) Create a Canadian web-based database of Arctic zoonoses. 
Communication of results and community involvement are important tools used in each of our projects.  
 
 
Photographic identification of bowhead and killer whales 
Higdon , J.1,2 and S. Ferguson1,2 . 1Fisheries and Oceans Canada, Winnipeg, MB., and 2The 
University of Manitoba, Winnipeg, MB. Jeff.Higdon@dfo-mpo.gc.ca and Steve.Ferguson@dfo-
mpo-gc.ca 
 
The eastern Canada-West Greenland bowhead population was reduced to extremely low numbers from 
centuries of commercial whaling that ended in the early 1900s. Since the early 20th century the population 
has grown considerably, and is now subject to subsistence harvests by Inuit in Nunavut, Nunavik, and 
West Greenland. Despite this positive growth, the life-history parameters of this population are not well-
known. Information on age-class and sex structure, population movements and segregation, and calving 
intervals and population growth potential are all needed to ensure effective management and conservation 
of this species.  
Photo-identification is an effective method to address these information gaps. Long-term photo-
identification studies can be used to build a database of individual whales and provide information on 
survival, movements and reproduction by tracking individual histories. We conducted photo-identification 
research in Igloolik (2007-2009) and Repulse Bay (2008-2009) from small boats owned and operated by 
local Inuit guides. We photographed all encountered whales, but with a focus on cow-calf pairs to identify 
reproductive females and, over the long-term, determine calving intervals. Another objective is to 
examine bowhead flukes for killer whale (Orcinus orca) rake mark scarring, as predation has been 
identified as a potential limiting factor to population growth, and Inuit have noted increased killer whale 
sightings.  
Over 24,000 photographs from > 1,500 whale encounters have been collected. We also collected 148 
biopsy samples for genetics, stable isotopes and fatty acid analyses. Significant differences in age-class 
structure occur between the two regions. Igloolik is characterized by a large proportion of young whales 
in addition to cow-calf pairs, and Repulse Bay contains mostly large adults. Differences in killer whale 
rake mark frequency are also observed, with extremely low (< 3%) rates in Igloolik compared to half the 
whales photographed in Repulse Bay. We attribute this to differences in age class structure, i.e., older 
whales, as found in Repulse Bay; have had more opportunities to be attacked by killer whales. However 
Inuit observations and traditional knowledge indicate that killer whales often attack and kill small 
bowheads in northern Foxe Basin. 
 
 
Acoustics monitoring of marine mammals 
Chmelnitsky, E. Fisheries and Oceans Canada, Winnipeg, MB., and The University of Manitoba, 
Winnipeg, MB. Elly.Chemelnitsky@dfo-mpo.gc.ca 
 
N/A 
 
 
 
 
 
 
 



Ringed seal ecology and movements in Hudson Bay and Foxe Basin 
Luque, S.1, and M. Chambellant1,2. 1Fisheries and Oceans Canada, Winnipeg, MB., 2and The 
University of Manitoba, Winnipeg, MB. mchambellant@yahoo.fr and spluque@gmail.com 
 
N/A 
 
 
Modelling of the Hudson Bay ecosystem 
Hoover, C. University of British Columbia, Fisheries Centre, Vancouver, B.C. 
c.hoover@fisheries.ubc.ca 

 
Recent changes to the Hudson Bay ecosystem have been observed from producers to top predators. 
However, while these changes have been studied in the context of individual species it is still unknown 
how these individual changes will affect the ecosystem as a whole.  An ecosystem model of Hudson Bay 
was created using the Ecopath with Ecosim software tools.  and then used to simulate past, present, and 
future ecosystem structures. Through manipulation of primary production (ice algae) within the sea ice 
the past ecosystem can be re-created signifying the importance of this food source.  To evaluate the future 
ecosystem state, 2 scenarios are evaluated: 

1. 50% reduction in ice algae biomass 
2. 50% reduction in ice algae, 50% reduction of copepods,  50% reduction of Polar Bears, 25% 

reduction of ringed seals, 25% reduction in birds, and 25% increase of killer whales. 
In scenario 1 a loss of ice algae causes an average of 30% reduction in marine mammal biomass, a 25% 
decrease in fish biomass, a 40% reduction in zooplankton biomass, a 20% decrease in benthos, and a 15% 
increase in pelagic primary production.  Thus, the reduction in ice algae can explain some of the changes 
being observed currently. Incorporation of other species responses to climate change ins scenario 2 has 
relatively minute effects to the ecosystem as a whole. Few species abundances were significantly changed 
in the new scenario.  
Within the context of individual species, these must be evaluated on a case by case basis. Polar bears for 
example, show a 30% decline in scenario 1. This is the direct result of decreased ice algae altering trophic 
interactions throughout the food web and ultimately affecting polar bears. It is known sea ice is used as a 
hunting platform, thus adding indirect effects of climate change to this species. Incorporation of indirect 
effects are important to the evaluation of the model, but must first be challenged by a variety of scenarios 
such as the ones presented above in order to gain a better understanding of trophic and environmental 
interactions.  
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