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Foreword

The Symposium “The Role of Marine Mammals in the Ecosystem in the 21st Century” was held on 29 September — 1 October
2008 in Dartmouth, Canada. The symposium was attended by some 70 scientists from 10 countries interested in the field of marine
mammals, many of whom remembered the earlier NAFO/ICES sponsored 1995 symposium “The Role of Marine Mammals in
the Ecosystem”. The current symposium presented new findings on the syntheses of information on ecosystem components, on
biological and physical aspects of the environment, and on new research approaches to understanding the role of marine mammals.
The symposium was organised in four theme session, each session starting with an invited key-note speaker and followed by
both contributed oral and poster presentations from participants. Details of each session, together with a list of oral and poster
presentations, are given in the meeting report that follows on pages vi-xii.

The symposium was one of the most friendly that we, at the NAFO Secretariat, have had the pleasure to organise. This was
in part due to the relaxed surroundings provided at the theatre venue of “The Alderney Landings Cultural Convention Centre” due
to the special nature and unique qualities of marine mammal scientists. The symposium was also a chance for participants to talk
about a particular group of animals that thrive in an environment that is typically not seen as mammal-friendly — the sea. However,
the presentations highlighted the many wonderful adaptations that, along with appropriate management and control measures, have
allowed this group of air-breathers to flourish. Most of us only see marine mammals when they are out of or at the surface of the
water. We consider ourselves fortunate and often pay considerable sums of money for this privilege. Participants at this meeting
were shown under-water video footage during several of the presentations, along with experienced commentary, that showed just
how graceful these large animals can be in their “natural” aquatic environment. Perhaps my greatest memory of this symposium is
an appreciation that marine mammals are hugely important to the functioning of the whole marine ecosystem, and have much to
offer in keeping the seas healthy.

We are proud to publish in this volume of the Journal of Northwest Atlantic Fishery Science a selection of the oral and poster
presentations made during the symposium. We appreciate that many of the presentations have been published in other scientific
journals, and encourage readers to search for these and enjoy their reported findings. We are also grateful to the sponsors NAFO,
ICES and NAMMCO, who made this symposium possible.

June 2010 Anthony Thompson
General Editor,
Journal of Northwest Atlantic Fishery Science
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Report of the joint NAFO//ICES/NAMMCO Symposium

The Role of Marine Mammals in the Ecosystem in the 215 Century

The role of marine mammals in the ecosystem, and particularly how they interact with human activities, has been a topic
of great interest for a long time. In many parts of the world, marine mammals have been exploited and continue to be hunted
for commercial or subsistence. Populations have also been controlled because they were perceived to be competitors for fish.
Meanwhile, there are concerns that populations are being adversely affected by incidental catches, contaminants or reduce food
supplies due to overfishing. In recent years, the recovery of many marine mammal populations, overfishing, the lack of recovery of
numerous fish stocks and climate change, has made questions about how marine mammals are affected by their environment and
how they influence other components of their ecosystem critical.

In 1995 NAFO and ICES sponsored a very successful symposium on ecological role of marine mammals. Many of the papers
presented were published in an issue of the J. Northwest Atlantic Fisheries Science in 1997. Since that time, significant new
research has been carried out to address many of the knowledge gaps identified. In 2006, NAFO Scientific Council recommended
that another symposium on the same topic be held to review the current state of our knowledge. They approached ICES who agreed
to co-sponsor the symposium. The North Atlantic Marine Mammal Commission (NAMMCO) also expressed an interest in the topic
and agreed to become the third sponsor. The NAFO Secretariat agreed to supply logistical support for the symposium.

The Symposium “The Role of Marine Mammals in the Ecosystem in the 21st Century” was held on 29 September — 1 October
2008 in Dartmouth, Canada. G. Stenson (Canada) and T. Haug (Norway) were identified as the co-convenors and were assisted by
a scientific committee that included M. Hammill (Canada), P. Hammond (UK) and A. Thompson (NAFO). The objective of this
Symposium was to bring together scientists from a variety of fields to examine the gains that we have made over the past 13 years
in understanding the role of marine mammals in the ecosystem.

A total of 54 abstracts were submitted to the steering committee for consideration. Of these 53 (34 oral, 19 poster) were
accepted. A total of 46 (32 oral, 14 poster) papers were presented at the symposium. Approximately 70 scientists from 11 countries
attended representing Australia, Canada, Faroe Islands, Iceland, Japan, Norway, Russia, Spain, Sweden, UK and USA. The wide
range of countries present reflects the global nature of the questions addressed at the symposium.

The symposium presented new findings on the syntheses of information over ecosystem components, on biological and physical
aspects of the environment, and on new research approaches to understanding the role of marine mammals. It was organised in four
theme session, each session starting with an invited key-note speaker and followed by both contributed oral and poster presentations
from participants. The session chairs were G. Stenson, T. Haug, C. Lockyer and M. Hammill.

Session 1: Biological and environmental factors affecting life history traits

The keynote talk in this session, “Factors affecting Life History Traits” was presented by Dr. Mark Hindell (University of
Tasmania, Australia) who examined the complex interplay between phylogenetic history and environmental factors in shaping life
history traits in marine mammals. The session included 6 oral and 2 poster presentations that addressed issues ranging from trends
in reproductive parameters and recruitment in hooded and grey seals to patterns of mortality of harbour seals. The results of research
on growth rates and sexual maturity of captive and wild beluga whales, and the effects of contaminants were also presented.

Of particular importance to the NRA is the observation that reproductive rates of northwest Atlantic hooded seals appear to be
declining, possibly as a result of environmental changes (Frie et al.) Also, a simulation study exploring the impact of pup mortality
due to poor ice conditions in Northwest Atlantic harp seals (Hammill and Stenson) showed that mortality can have a significant
effect on future populations. However, due to the way in which abundance is estimated, the impact may not be identified for 15-20
years, by which time a significant reduction in the population may have occurred.

Session 2: Foraging strategies and energetic requirements

The second session addressed research related to how much energy marine mammals require and what strategies they use to
obtain it. Dr. Dan Costa (University of Santa Cruz, USA) provided the key note talk, entitled ‘Foraging Ecology and Energetics of
Pinnipeds: Conservation Implications’, where he asked what would be the management and conservation implications of species
specific foraging strategies and energetic requirements. Contributed papers in this session explored foraging behavior, strategies
and ecology of baleen whales and dolphins and habitat use and seasonal changes in energy intake and body condition in seals.

A comparison between the detailed energy model developed by Hammill Ryg and Chabot to a simple model indicated that
temporal variation in energy requirements must be incorporated into consumption models in order to accurately reflect the amount of
prey eaten, particularly in cases where diets vary seasonally. Using satellite transmitters to monitor movements of diving behaviour
of northwest Atlantic hooded seals (Anderson et al.) has provided the first estimates of seasonal habitat use for this population.
Preliminary modelling indicates that depth, and to a lesser extent ice cover, were important factors affecting distribution of hooded
seals. A comparison between the condition of harp and hooded seals collected in the northwest Atlantic during the 1980s and 1990s
(Chabot and Stenson) found that condition of both species was less in the more recent time period.



Session 3: Marine mammal — fisheries interactions

Session 3 explored the impact of marine mammals on fisheries, as well as the impact of fisheries on marine mammals. The key-
note speaker was Dr. John Harwood (University of St Andrews, UK) who used his talk, ‘Quantifying Marine Mammal-Fisheries
Interactions’ to discuss how such interactions can be incorporated into the ecosystem approach to fisheries. The session included 9
oral and 5 poster presentations, addressing bycatch, direct interactions between seals marine mammals and particular fisheries, and
the consumption of resources of interest to fishers by marine mammals. The wide range of locations where these observations took
place (e.g. US, UK, South Atlantic, Baltic, Spain, Canada) illustrates the wide ranging impact of marine mammals.

In the northwest Atlantic, Traditional ecological knowledge (TEK) was used to determine the likelihood of harp seals impacting
salmon in Newfoundland (Lemky and Sjare). They found that the likilhood of an interaction was high in approximately one half of
the rivers examined. However, they also found that although information from resource users suggested that the potential for harp
seal predation on salmon had increased since the mid-to late 1990s, diet observations of stomach contents indicated that seals were
feeding on prey species and not necessarily on salmon when these species co-occurred. Lawson and Gosselin presented estimates
of cetacean abundance along the Canadian continental shelf form Hudson Strait to the Scotian Shelf based upon a recent sighting
survey. Preliminary estimates of consumption, in the order of 1.7 million tones, indicated that cetaceans could have significant
controlling effects on the biomass of other consumers as well as the prey.

Session 4: Theoretical considerations on apex predators and multispecies models

In his key-note address, ‘Marine Mammals and the Theoretical Considerations Associated with Apex Predators and Multi-
Species Models’, Dr. Andrew Trites (University of British Columbia, Canada) suggested that, although it is evident that the
interaction between marine mammals and their prey influence the structure and dynamics of marine ecosystems and, similarly, that
predators and prey have shaped each other’s behavior and life history traits, there is little empirical evidence of these influences.
However, ecosystem models are valuable tools to better understand these problems. The session included 7 oral and 5 poster
presentations including papers describing methods of estimating diets, prey selection, spatial distribution, uncertainty in abundance
estimation and multispecies modeling.

Buren and colleagues presented a method of estimating the diet of harp seals in 2J3KL using a multinomial regression
approach to fill in sampling gaps. Comparing the diets of Atlantic cod, Greenland halibut and harp seals using this approach, they
found that all three predators relied heavily on capelin, but the cod diet showed a higher consistency over time, suggesting that
cod has less trophic plasticity than Greenland halibut and seals. This lack of trophic flexibility could not only be a contributing
factor in the lack of recovery of cod, but also suggest that other generalist predators like Greenland halibut, and possibly seals,
may be better positioned to utilize a changing resource base. Research in Norway on methods to estimate prey selection by harp
seals (Lindstrem et al.) and quantify competition between baleen whales and pelagic fish in the Barents Sea (Mauritzen et al.)
are providing interesting techniques that may be applied to similar situations in the NRA. Finally, a study in the southern Ocean
(Lavery and Mitchell) illustrated the importance of marine mammals to transfer nutrients within marine systems.

The symposium ended with a general discussion where the participants identified the progress that had been made in the
past 13 years and discussed future research that will advance our understanding of the role of marine mammals in the ecosystem.
The participants agreed that we have improved our understanding of the role marine mammals, particularly cetaceans, have in the
ecosystem. The scale at which marine mammals function has been found to be much larger than previously considered and often
exceeds that of the fisheries of interest. Much of the improvement in our understanding has been a result of new technologies
such as satellite telemetry and new methods of estimating diets. Generally, there is a more holistic approach to the questions
being asked and the studies undertaken. Also, the statistical approaches being used are much more sophisticated and improve the
way in which uncertainty is incorporated. Multi-disciplinary studies, especially studies including oceanographers, have advanced
our understanding significantly. However, in many areas, significant progress is still needed to involve fisheries scientists in
collaborative projects.

After the symposium all contributors were invited to submit final papers which, if accepted after peer review, will be published
in a special symposium issue of the Journal of Northwest Atlantic Fishery Science. To date, 12 papers have been submitted and sent
out for review. Of these 2 have already been accepted for publication. A few authors have asked for an extension to the deadline
for submission of papers and it is anticipated that we may received 2—3 more papers. The final deadline for submission is now 1
September 2009.

The Co-conveners wish to thanks the participants for their contributions and in making this a most informative and enjoyable
Symposium. We also wish to thank the sponsors and the on-site support given by the NAFO Secretariat.
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