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Marine Mammal Student Symposium

Marine mammals in a changing Arctic: Finding a pathway for users,

scientists, and policymakers to navigate new challenges

Program

Welcome and Introduction
NAMMCO, NCLOS & Arctic Biology Presentations

5-minute break

Session 1: Student Talks

Annika Heimrich (Arctic Acoustic Group, University of Victoria, Canada & WCS Canada)
Seasonal trends in the marine soundscape in the Kitikmeot Region of Nunavut, Canada between 2017-2019

Julie Bourdeu (NOMPEL, University of Tromsg)
Master’s thesis on the impacts of offshore energy projects on Arctic marine biodiversity

Sara De Clerck (Greenland Institute of National Resources)
TOPLINK-Big Brother in the North Atlantic Ocean

Celina Lundevik (Marine Biology, University of Oslo)
How much hunting pressure can the population of Harbour Seal (Phoca vitulina) withstand with and without
bycatch

Dominique Ho & Sebastian Roti Brage (NCLOS, University of Tromsg)
Deep Seabed Mining

Breakout session followed by discussion
Lunch break
Session 2: Student Talks

Clare Margaret Andvik (Department of Biosciences, University of Oslo)
Effect of multiple stressors on Norwegian killer whales

Eleni Kontostathi (Polar Law, University of Akureyri)
Legal challenges in establishing an MPA on the Arctic high seas under the OSPAR Convention

Sara Torrpa (Arctic Biology, University of Tromsg)
Mechanisms of neural protective shutdown in hooded seal

Emma Hogh Aslein (Marine Biology, University of Oslo)
Killer whale predation on harbour porpoise in the Hardangerfjord, Western Norway

Alexandra Spinel (Biochemistry of Nutrition and Environmental Toxicology, UCLouvain)
Development and use of ex vivo models to study the toxicological responses to multiple
stressors in marine mammals

Breakout session followed by discussion

10-minute break

14:25 - 16:00 Session 3: Invited guest speakers

16:00

Sara Olsvig (ICC Greenland)

Equitable and ethical engagement: Wildlife management and upholding the human rights of Arctic Indigenous
Peoples

Mads Peter Heide-Jorgensen (Greenland Institute of National Resources)

The interface between users knowledge and scientific advice; The experience from the narwhal in East
Greenland

Ingvild Ulrikke Jakobsen (UiT)

The law of the sea - governing a melting Arctic

Symposium wrap-up followed by informal (in-person) networking



Abstracts

Julie Bourdeu (NOMPEL, University of Tromsg)

Master’s thesis on the impacts of offshore energy projects on Arctic marine biodiversity

Equinor, a Norwegian oil company, has recently made public its project of building an offshore
windfarm off the coast of Norway in order to electrify its oil platforms. This project, called Hywind Tampen
falls within a global trend of developing renewable energies in order to reduce greenhouse gas
emissions. This example has inspired me to look at the regulations surrounding such projects as
they have a direct impact on local marine ecosystems and wildlife. Hywind Tampen is one of Equinor’s
various projects all along the Norwegian coast, including some in the Arctic, where ecosystems are
known to be vulnerable. Therefore, one question remains: how to regulate those project developments
in order not to deteriorate marine habitats nor jeopardize marine mammals safety in Arctic waters?

Sara De Clerck (Greenland Institute of National Resources)
TOPLINK-Big Brother in the North Atlantic Ocean

Marine mammals are highly mobile and spend most of their time underwater. Some species mainly inhabit
offshore areas and are known to migrate over vast areas, even crossing oceans. This poses challenges for
researchers wanting to study these animals. One such species is the Atlantic white-sided dolphin. It is
found on both sides of the North Atlantic, but details of its distribution patterns are not well-understood
throughout the range. Moreover, the warming of the Arctic can have impacts on the distribution of their
prey, and consequently the distribution of the dolphins. By proving vital knowledge, management plans can
be made for this species.

In my project, | want to tackle this issue and lack of knowledge using biotelemetry. On the 3rd of
September 2022, satellite transmitting tags (SPOT6, ©Wildlife Computers) were attached to the dorsal fin
of four Atlantic white-sided dolphins in the bay of Fuglafjerdur, on the Faroe Islands. The animals had been
sighted and driven to the beach by experienced local fishermen. The tags were configured to transmit
position coordinates within a certain period of the day, according to ideal satellite coverage. The received
data — combined with data from 2009 — confirms a preference for the shelf edge found by previous
research and highlights possible foraging hotpots. One dolphin visited the Irminger Sea, a hotspot for fin
whales and other top predators. This is the first documented case of an Atlantic white-sided dolphin
crossing the North Atlantic from the Faroe Islands to East Greenland. Surprisingly, the tagged individuals
separated after release - supporting the fluid, non-kin based social structure in Atlantic white-sided
dolphins suggested by genetic studies.

Over the course of my project, | aim to tag more Atlantic white-sided dolphins, as well as the other top-
predators targeted in this study, pilot whales and killer whales. By attempting to deploy tags in East
Greenland and Iceland, | hope to gain insight into the connectivity of these species across the Greenland-
Iceland-Faroe Islands-Scotland Ridge.



Celina Lundevik (Marine Biology, University of Oslo)

How much hunting pressure can the population of Harbour Seal (Phoca vitulina) withstand
with and without bycatch

Norway has committed itself to protect the diversity that the country holds through the Convention on
biological diversity. The harbour seals (Phoca vitulina) in Norway are today managed through a quota-
regulated hunt that intend to stabilize the population on a level where 7000 harbour seals are counted in
the molting season. To investigate if this management plan is sustainable, a population viability analysis
(PVA) will be used. By performing a PVA based on realistic life history parameters, it is possible to predict
the future of the harbour seal. By using different levels of hunting pressure and bycatch, it is possible to
foresee how the different scenarios will affect the population over 100 years. If there is no bycatch, then
the population will withstand a hunting withdrawal of 3%. However, analysis indicates that the bycatch
level today is 5% of the population annually. With a bycatch level of 5%, the model expects the population
of harbour seals to decrease, even without hunting pressure. If the harbour seal should maintain stable and
sustainable, it may appear that changes to the currently management plan is necessary.

Dominique Ho & Sebastian Roti Brage (NCLOS, University of Tromsg)
Deep Seabed Mining

The risks of seabed mining are plentiful. It may have irreversible harmful effects on the marine
environment, currently lacking the proper separation of powers and the regulations to ensure that it is
done in a way that serves the common heritage of mankind. Nonetheless it is likely to happen to some
degree in the coming years. In order to preserve and protect the marine environment we need to highlight
the most critical issues to be dealt with.

Alexandra Spinel (Biochemistry of Nutrition and Environmental Toxicology, UCLouvain)

Development and use of ex vivo models to study the toxicological responses to multiple stressors
in marine mammals

Marine mammals are exposed to a wide range of direct and indirect stressors including chemical pollution
and human coastal activities. Top predators, such as the killer whale (Orcinus orca) is among the most
polluted species on Earth. Persistent organic pollutants (POPs) are regulated by the Stockholm convention,
but still represent the most abundant compounds in the chemical cocktail that marine organisms are
exposed to. POPs are endocrine and/or metabolic disruptors that can alter key physiological functions and
processes, and consequently individual survival, reproduction, and population dynamics.

Each year, during the winter period, hundreds of killer whales gather into the shallow fjords of Northern-
Norway to feed on herrings. This annual "whale feast" has grown into an important tourist attraction in the
region, placing them at the forefront of artificial underwater noise and physical disturbances.

Alterations caused by pollutants, and stress related to whale tourism may thus interact, with possible
combined effects associated with serious health consequences.

The PhD project aims at understanding toxicological responses to multiple stressors in killer whales by
combining lab and field-based studies. We will develop an alternative methodology through an ex vivo
precision-cut adipose tissue slice model and use it to characterize toxicogenomic (transcriptomics and
lipidomics) responses to pollutants and stress. In addition, correlative field studies will be conducted to
enable direct comparisons between both approaches, and examine whether responses observed ex vivo can
be also reflected in correlative field studies.

Co-supervisors: Cathy Debier (UCLouvain, Belgium), Pierre Blévin (Akvaplan-niva, Norway)

Related project: "SLICE — Moving from field studies to ex vivo models for understanding and predicting
toxicological responses to multiple stressors in marine mammals" (2023-2026, Research Council of
Norway, PI. Pierre Blévin)



Clare Margaret Andvik (Department of Biosciences, University of Oslo)

Effect of multiple stressors on Norwegian killer whales

Killer whales (Orcinus orca) are apex predators, and considered sentinel species for the health of marine
ecosystems. Norwegian killer whales are, however, subject to effects from multiple stressors. In this study,
we investigate how three stressors (anthropogenic pollution, disturbance from whale watching activities,
and prey availability) can affect individual killer whales. We took blubber and skin biopsy samples from 106
killer whales from northern Norway 2019-2022, which could all be individually identified by Photo ID. 24
samples were taken during Winter 2020, where COVID-19 travel restrictions meant fewer tourists and
presumed less disturbance from boat traffic. Of these, five individuals were re-sampled either in Winter
2021 or Winter 2022, with increased boat traffic, to allow a direct comparison between winters. A further
three whales were re-sampled between a winter with high boat traffic and the comparatively
undisturbed summer season. Each biopsy sample was sub-sampled to allow for material for at least
eight different analyses, including dietary markers, quantification of pollutants and effect parameters.
Effects will be measured by 1) quantification of steroid hormones in blubber (including the stress
hormone, cortisol) 2) transcriptomics in blubber to quantify changes in gene expression to give an
indication of the stress, lipid metabolism and immune/endocrine functions of individuals and 3)
metabolomics in skin to quantify 206 targeted metabolites, including those involved in energy metabolism
and stress. Laboratory work has begun and preliminary results are expected Autumn 2023. Our
results will have important implications for international contaminant regulations and implementation
of sustainable tourism (whale watching). Lastly, our findings will be relevant to an assessment of the
population status of killer whales in Norway.

Eleni Kontostathi (Polar Law, University of Akureyri)
Legal challenges in establishing an MPA on the Arctic high seas under the OSPAR Convention

So far, the biodiversity framework in the Arctic Ocean is fragmented and does not offer coherent and
holistic protection, especially in Areas Beyond National Jurisdiction (ABNJs). Considering the obligation set
in articles 192 and 197 of the UN Convention on the Law of the Sea (UNCLOS) for contracting parties to
protect and preserve the marine environment in cooperation with global or regional organisations, the
OSPAR Convention pioneers in introducing Marine Protected Areas (MPAs) on the high seas. In 2016,
OSPAR approached the Arctic Council with a proposal to establish an MPA under its mandate in the high-
seas Arctic waters. The respective area had also been described to meet the criteria set by the Convention
of Biological Diversity (CBD) for an “Ecologically or Biologically Significant Area (EBSA)”. Nevertheless,
introducing an MPA in the Arctic high seas raises serious legal questions concerning the competence
overlapping among existing institutions in the region and the obligations and consequences for parties and
non-parties of the OSPAR Convention. Issues regarding the restriction of the high sea’s freedoms under
article 87 of UNCLOS and the outer continental shelf submissions by the Arctic states - in accordance with
article 76 of UNCLOS - are also under consideration. This thesis aims to identify the legal challenges in
this effort. It also analyses the importance of a multi-sector cooperative approach in the region to
legitimate OSPAR’s regulatory measures in the Arctic ABNJ and to ensure the broadest possible
participation of non-member States. Lastly, it intends to highlight the role of the new Internationally
Legally Binding (ILBI) instrument in protecting biodiversity in ABNJ.



Sara Torrpa (Arctic Biology, University of Tromsg)

Mechanisms of neural protective shutdown in hooded seal

Hooded seals (Cystophora cristata) may perform more than 1-hour long breath-hold dives to

depths exceeding 1 km. This causes a lower-than-normal oxygen (02) supply to several organs/tissues
(hypoxia); a challenge to which they are highly adapted through two main strategies: large body oxygen
reserves and reduced O2-demand during diving, in certain parts of the body. Nevertheless, deep-diving
seals have been shown to repeatedly experience severe hypoxia. The two main strategies must therefore be
supplemented with defense and repair mechanisms that minimizes the risk for hypoxic damage. One of
these appears to be a regional decrease in cerebral neuronal activity, so called neuronal protective
shutdown.

During hypoxia, cells must resort to anaerobic metabolism, which produces nearly 20 times less ATP
molecules than when O2 is present, but the mammalian brain is a prime example of a tissue that typically
lacks the ability to produce ATP at sufficient rates without O2. Its high dependence on O2 is mainly due to
the highly energy-demanding process of synaptic transmission, which requires continuous pumping of ions
to maintain normal neuronal membrane potential.

However, even in severely hypoxic conditions, seal brain neurons appear to somehow be able to maintain
stable membrane potential. Despite its high energy demand, synaptic transmission in the hippocampus of
hooded seals may remain functional for several hours in hypoxia. Moreover, the seal brain appears to be
unusually tolerant to lactate, which may accumulate during the long dives in amounts that would be
expected to cause neuronal malfunction. So far, the role of lactate as a metabolite is well-known, but its
role as a signalling molecule has only started to emerge, and the lactate receptor HCAR1 has been
demonstrated in the human and rodent brain where it promotes protective responses such as angiogenesis.
In my MSc project | will investigate the potential roles of HCAR1 in the remarkable hypoxia tolerance of the
seal brain.

Annika Heimrich (Arctic Acoustic Group, University of Victoria, Canada & WCS Canada)
Seasonal trends in the marine soundscape in the Kitikmeot Region of Nunavut, Canada between
2017-2019

The Arctic Ocean is an ecologically important ecosystem, offering either a temporary or long-term habitat
for numerous migrating and resident marine mammal species every year. Due to the dampening effects of
sea ice, the Arctic Ocean has less noise disturbance from anthropogenic activities than other marine areas.
However, as climate change causes longer ice-free periods during summer, ship traffic continues increasing,
leading to increasing underwater noise levels. Because the underwater soundscape is crucial habitat feature
for marine mammals, it is important to monitor this environment.

This study will present the first year-round soundscape analysis based on passive acoustic data collected
between August 2017 and March 2019 in the Kitikmeot Region of Nunavut, Canada. Acoustic data were
analysed for marine mammal vocalizations, as well as underwater sound levels and ship noise were
examined.

Ringed seal (Pusa hispida) vocalizations were present consistently throughout the year, whereas bearded
seal (Erignathus barbatus) vocalizations were present between October and August with a peak during
their breeding season. Underwater sound levels were strongly driven by wind speed, sea ice concentration,
and ship noise however, ship noise only occurred between August and September. Our findings suggest
that ringed seals are exposed to high amounts of ship noise, raising further concern for a species listed as
of Special Concern in Canada (COSEWIC 2019).

This study presents the first long-term passive acoustic measurements in the Kitikmeot Region and can be
used as baseline for future studies on underwater noise within this region.



Emma Hogh Aslein (Marine Biology, University of Oslo)

Killer whale predation on harbour porpoise in the Hardangerfjord, Western Norway

Two killer whale pods have been observed migrating southwards from Northern Norway along the
Norwegian coast, frequently visiting the inner Western fjords (Jourdain et al., 2022, Norwegian Orca ID,
2021). Among them, there have been observations of killer whales entering the Hardangerfjord where they
reside for an unknown period of time every year and predate on harbour porpoise (Bjerge, 2021, Jourdain et
al,, 2022). The aim of this master thesis is to quantify the presence of migrating killer whales in the
Hardangerfjord and investigate the population-level impact of killer whale predation on the residing harbour
porpoise population. By identifying the killer whale’s predation rates and duration time the fjord, the
number of killed porpoises per duration of killer whale stay can be estimated. Predation rates can be
estimated with use of known killer whale energetic requirements and porpoise energy content. Additionally,
the killer whales’ spatial and temporal presence in the fjord can be estimated with use of citizen science and
mark-recapture data from NOS. Potentially, this can be further supported by quantifiable, acoustic data
recorded with acoustic recording devices termed CPODs. Further, an individual-based model will be
established to explore the potential population-level impact of killer whale predation on the porpoise
population over time.

The estimated mean population size of the harbour porpoises in the Hardangerfjord is 1339 individuals with
a mean pod size of 1.2 porpoises (Deanna Leonard, IMR, pers. com.). It is hypothesised that killer whales
migrate south and enter the Hardangerfjord in search of marine mammal prey like harbour porpoise.
Furthermore, it is hypothesized that killer whale predation affects the harbour porpoise dynamics.
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