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Introduction

This report! offers an overview of the North Water polynya, focusing on main
biodiversity resources and ecosystems - with the aim of providing a basis for
discussions between relevant authorities on the future management of the
area.

Figure 1. The study area covers
both Canadian and Greenlandic
parts (the dashed line between
Greenland and Canada indicates
international border), but with re-
gard to sensitivity assessments
and management aspects, this
report emphasizes the Green-
landic part of the area.
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The North Water polynya, and the study area defined for this report (Fig. 1),
covers both Canadian and Greenlandic parts.

Based on the Terms of Reference and agreements with the Danish Ministry of
Environment, this report includes:

An overview of relevant national and international stakeholders

An overview of current and completed projects regarding the North Water
- to summarize a) relevant efforts in relation to the protection and man-
agement of the North Water and b) the importance for Greenland in case
the North Water is designated according to an international agreement /
convention.

An overview and a description of the core biodiversity area - at species
and seasonal level, including maps

An assessment of particular sensitive areas

Suggestions for management of the area.

1 Funded by Danish Environmental Protection Agency, DANCEA, (MST. J. no. 112-00176)
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1T The North Water - current stakeholders
and management efforts

In recent years, the Arctic and its ecosystems have experienced increasing
pressure and major changes, partly due to global warming. The warmer cli-
mate will lead to a reduction in the sea ice area, longer periods of ice-free sea
areas during the summer periods and, thus, new opportunities for shipping,
fishing, tourism, exploitation of mineral resources, etc. Increasing pressure on
the Arctic marine ecosystems is also foreseen in Greenland's coastal and ma-
rine areas.

As summarized below, a number of international initiatives have focused on
these issues and the North Water ecosystems and biodiversity have often been
highlighted as being of particular importance.

1.1 International stakeholders

The Arctic Council working group on Protection of Arctic Marine Environ-
ment (PAME) published the Arctic Marine Shipping Assessment (AMSA
2009) offering a range of recommendations, including identifying areas of great
ecological and cultural importance (Recommendation 1IC). As a follow-up, PAME
prepared a report that identified ecologically and culturally important and
vulnerable marine areas (AMAP/CAFF/SDWG 2013) based on criteria devel-
oped by the International Maritime Organization (IMO) for identifying ‘Par-
ticularly Sensitive Sea Areas’ (PSSA). In Greenland, the report identified 12
areas, including the North Water.

The International Union for Conservation of Nature (IUCN) has highlighted
the importance the North Water. In 2010, the IUCN organised an expert work-
shop, where particularly important areas in the Arctic were identified, based
on the Biodiversity Convention's criteria for identification of Ecological and
Biological Significant Areas (EBSA). In the process, the North Water was
ranked very high and listed among the 13 Arctic Super EBSAs (Speer &
Laughlin 2011). In 2016, the IUCN, in collaboration with the UN Organization
for Education, Science, Culture and Communication (UNESCO), also held an
expert workshop on the identification of Arctic marine areas that could be
considered unique, and thus possible candidates for designation as World
Heritage Sites (WHS) based on UNESCQO's criteria. In 2017, the IUCN pub-
lished a report where the North Water is listed among possible candidate for
a marine WHS (Speer et al. 2017).

Several other organizations, have also realized the importance of, and shown
interest, in the North Water. Inuit Circumpolar Council (ICC) has set up the
Pikialasorsuaq Commission which released their report People of the ice bridge:
The future of The Pikialasorsuag in 2017, drawing upon Inuit people's
knowledge of the area and providing recommendations for the future use and
management of the area (Inuit Circumpolar Council 2017). In addition, the
World Wildlife Fund (WWF) included the North Water in their ‘Last Ice Area’
and focuses on future protection of the North Water and has initiated a work
with the aim of reducing disturbances and pollution in the area.

A range of other international organizations, conventions and processes may
have relevance to the future management of the North Water, although it will


https://www.cbd.int/ebsa/about
https://www.cbd.int/ebsa/about
https://whc.unesco.org/en/criteria/
http://pikialasorsuaq.org/en/Resources/Reports
http://pikialasorsuaq.org/en/Resources/Reports
http://pikialasorsuaq.org/en/Resources/Reports
https://arcticwwf.org/places/last-ice-area/

not be possible to review all aspects. However, the objectives agreed by the
Heads of State and Government under the auspices of the UN Convention on
Biological Diversity (CBD - Aichi biodiversity targets) - should be mentioned;
they stated that by 2020:

o ... 10 per cent of coastal and marine areas, especially areas of particular im-
portance for biodiversity and ecosystem services, are conserved...” (Target 11)

e ... the extinction of known threatened species has been prevented and their con-
servation status, particularly of those most in decline, has been improved and
sustained... (Target12), and

o ... all [marine resources] are managed ... applying ecosystem based approaches,
ecosystem-based management methods of marine species (Target 6).

Finally, main relevant cooperation initiatives under the Arctic Council include
the follow-up to the recommendations in the Arctic Biodiversity Assessment
(Meltofte 2013), the follow-up work on establishing an Arctic network of marine
protected areas under Protection of the Arctic Marine Environment (PAME
2015, 2017).

1.2 Main Greenlandic, Danish and Canadian efforts

In 2010, the respective Danish and Greenland Ministers of Environment
hosted an Arctic Environment Minister's meeting - the outcome was a Chairs
Statement, which encourages the parties identify areas of heightened ecologi-
cal and cultural values that require protection against the effects of shipping.

As a consequence, the Danish Ministry of the Environment requested DCE and
the Greenland Institute of Natural Resources to prepare a report on the identi-
fication of important and ecologically vulnerable marine areas in Greenland.
Based on the PSSA criteria, twelve areas in Greenlandic waters and the North
Water was ranked as highest priority (Christensen et al. 2012). Subsequently, it
was decided to study three areas in more detail (the North Water, Store Helle-
fiskebanke/Disko Bay and the area around Scoresby Sound in East Greenland)
in relation to possible effects of shipping (Anon. 2011). An analysis of a possible
ecosystem-based approach to the management of shipping traffic in Disko Bay
and Store Hellefiskebanke was prepared in 2015 by DCE and GN (Christensen
2015). The Government of Greenland (Naalakkersuisut) has also paying in-
creased attention to important areas for species and habitats, in a strategic ef-
fort to enhance area-based protection of Greenlandic biodiversity. In this con-
nection, an overview of areas of ecological and biological significance West
and South-East Greenland has been prepared (Christensen et al. 2016). The
basis for the identification is primarily the Biodiversity Convention's EBSA
(Ecological and Biological Significant Marine Areas) criteria, the Ramsar Con-
vention's criteria for identifying key wetlands, the International Nature Con-
servation Union (IUCN) criteria for Key Biodiversity Areas and the Interna-
tional Maritime Organization’s (IMO) guidelines for identifying Particular
Sensitive Sea Areas (PSSAs). Finally, national priorities/ criteria are included
to some extent. The report identifies 23 areas, including 3 within the scope of
this report.

In 2011, the Canadian Government reviewed and approved in principle their
National Framework for Canada's Network of Marine Protected Areas (Government
of Canada 2011) with eligibility criteria for identifying areas as well as how
best to ensure coherence and connectivity between the sites. In Canada, the



https://www.cbd.int/sp/targets/
https://www.pame.is/
https://www.cbd.int/ebsa/about
https://www.ramsar.org/sites/default/files/documents/library/ramsarsites_criteria_eng.pdf
https://www.ramsar.org/sites/default/files/documents/library/ramsarsites_criteria_eng.pdf
https://portals.iucn.org/library/node/46259
http://www.imo.org/en/OurWork/Environment/PSSAs/Documents/A24-Res.982.pdf
https://www.dfo-mpo.gc.ca/oceans/publications/mpanf-cnzpm/index-eng.html

Department of Fisheries and Oceans Canada (DFO) has the overall responsi-
bility for implementing the strategy, and in 2011 it identified 38 Ecologically
and Biologically Significant Areas in Arctic Canada. The areas have been des-
ignated on the basis of a number of scientific workshops involving local
knowledge (Pers. Comm. Francine Mercier 2016, Stephenson & Hartwig
2010). The purpose of the designation is to create a basis for ecosystem-based
management and is also a component of the national development of a net-
work of Marine Protected Areas (MPAs) (Cobb 2011).

According to Canadian authorities, Canada's marine protected areas will
consist of 13 networks, equivalent to 13 marine bioregions - two of them in-
cludes parts of the North Water: #7 - The Arctic Archipelago and #8 - the
Eastern Arctic. The Canadian Ministry of Environment and Climate Change
reached the target of 5% of the total marine areas protected by 2017 and is
now progressing towards the 10% by 2020 (see http://www.dfo-
mpo.gc.ca/oceans/ publications /mct-ocm/five-cing-eng.html).

Four sub-areas within the Canadian part of the (North Water) study area of
this report have been designated as Canadian EBSAs. More specifically, in
August 2017 the Canadian federal authorities, in collaboration with the gov-
ernment of Nunavut and Qikiqtani Inuit Association, agreed to establish the
109,000 km? Lancaster Sound National Marine Conservation Area, which in-
cludes the Jones Sound and Coburg Island. Coburg Island is already listed as
a "National Wildlife Area" mainly due to the area's huge seabird colonies.

The Arctic Protected Areas Indicator Report (CAFF & PAME 2017) provides
an overview of the status and trends of protected areas in the Arctic.

1.3 Examples of research and monitoring activities

The ecosystems and biodiversity of the area is the focus of several research and
monitoring projects. This includes the research by the Greenland Institute of
Natural Resources (GINR) on seabird and marine mammal population dynam-
ics to provide guidance on sustainable use of the wildlife resources.

In addjition, a couple of major research projects in North Water will contribute
to the pool of relevant knowledge over the coming years, including;:

e The North Water Project (NOW) - 2014 to 2017 examined the long-term
significance of climate change for the area's ecosystems and, thus, for the
communities that depend on them. The project is based on multi-discipli-
nary collaboration between biologists (Aarhus University and GINR), an-
thropologists (University of Copenhagen) and archeologists (National Mu-
seum of Denmark and Greenland's National Museum, Nunatta
Katersugaasvia)2. The project includes surveys of walruses, little auks and
murres, and in collaboration with local hunters, current hunting patterns,
hunting traditions and dietary habits are examined (Hastrup et al. 2016).
Main findings of the project are summarized in a conference white paper
(Kyhn & Mosbech 2019) and a range of scientific papers in Ambio Special
Issue 2/2018: The North Water: Interdisciplinary studies of a High Arctic
polynya under transformation.

2 Funded by the Carlsberg Foundation and the Villum Foundation


http://www.dfo-mpo.gc.ca/oceans/maps-cartes/bioregions-eng.html
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e ICE-ARCis an EU-funded 4-year project with components throughout the
Arctic with an interdisciplinary focus on the consequences of the reduced
sea ice. In the North Water, Danish Meteorological Institute, Geological
Survey of Denmark and Greenland, and GINR, in cooperation with local
people in Qaanaagq, identify community vulnerability and resilience to Cli-
mate change and organise community-based observations and monitoring
and oceanographic measurements.

Furthermore, Canada has a long track record of research focusing on the
North Water; current focus is on ice and oceanography and ecology, partly by
coupling remote sensing information with at-sea transects based on the re-
search vessel “Amundsen”’ (ArcticNEt, CEOS). Canada was also co-lead of the
comprehensive international "International North Water Polynya Study"
1997-1999 (Deming et al. 2002).

Finally, several short-term projects have been carried out, including by GINR,
in particular on the importance of the area for marine mammals and seabirds.

1.4 Current legislation relevant to this report

The responsibilities for Greenland's marine environment are shared between
Greenland and Denmark. The area within the 3 nautical mile (nm) limit is un-
der Greenland'’s jurisdiction (Inatsisartut [Gov. of Greenland] law no. 15 of 8
June 2017 on the protection of the marine environment), and Denmark takes
responsibility from the 3 nm limit to the border of the exclusive economic zone
(EEZ - the Marine Environment Act; No. 1035 of October 22 2004). It should
be noted, however, that in relation with raw material resource activities out-
side the 3 nm limit, Greenland holds the authority on environmental issues.

Greenland's recent (2017 - above) law seeks to reduce the general pollution of
the sea, to prevent any pollution from occurring, and to limit the harmful effects
of pollution that already have happened. The legislation has become up-to-date
and more in accordance with applicable international regulations such as the
International Maritime Organization's (IMO) polar code mandatory for ships
navigating Arctic waters.

This report does not include a description of international maritime law.
However, in relation to shipping, it is important to note that the Greenlandic
territorial waters - where Greenland's national laws apply - covers the waters
from the coast to the baseline (inner territorial waters) and further to the 3 nm
border (outer territorial waters). The inner territorial waters include all fjords,
harbours, islands etc. According to the United Nations Convention on the
Law of the Sea (UNCLOS), all navigation in the inner territorial waters (within
the baseline), is fully governed by the jurisdiction of the coastal state (Stuer-
Lauridsen & Overgaard 2012), i.e. all relevant national legislation must be
complied with by all vessels. This includes regulations based on the Nature
Conservation Act (including the Melville Bay Nature Reserve). However, be-
tween the baseline and the 3 nm limit, international shipping according to the
UN is entitled to free passage (Christensen et al. 2015).

Nature conservation in Greenland is based the “Government of Greenland
Act no. 29 of 18 December 2003 on nature conservation" (hereinafter the “Na-
ture Conservation Act") which is a framework law that forms the basis for


https://cordis.europa.eu/project/rcn/110891/factsheet/en
http://www.imo.org/en/MediaCentre/HotTopics/polar/Pages/default.aspx

designating specific conservation areas via orders/decrees. Currently, 12 pro-
tection areas in Greenland designated by orders of which one, Melville Bay
Nature Reserve, covers parts (southeast part) of the study area of this report.
In addition, there are 40 areas in Greenland that are protected by the Birds
Order (Gov. of Greenland Order no. 1 of 5 January 2017 on the protection and
capture of birds) - seven of which areas are located the study area:

e Lion Islands

e Hakluyt Island

¢ Saunders Island
e Parker Snow Bay
e Appat Appai

e Carey Islands

e Sabine Islands.

In addition, the Nature Conservation Act stipulates some general conserva-
tion zones around certain habitats, either directly under the Act or through
orders. Of relevance to the study area, this includes bird colonies and protec-
tion zones around them applicable from April 15 to September 15. Within this
period, any unnecessary disturbance (including navigation) is prohibited
within:

e 1000 m for colonies of thick-billed or common murre, little auk, black-leg-
ged kittiwake, fulmar or cormorant. Flying with fixed-wing aircraft or hel-
icopters is prohibited within 3000 m vertical and horizontal distance.

e 200 m of islands or peninsulas with colonies of eider, black guillemot, puf-
fin, Arctic tern or gulls other than kittiwake.

Figure 2 provides an overview of protected areas and management zones in
the North Water based on the Greenland Nature Conservation Act. Figure 2
does not include "important areas for wildlife", which are designated accord-
ing to the Mineral Resources Act and which regulate traffic in raw material
surveys.

Mineral exploration and extraction activities, including associated shipping,
is regulated under the Greenlandic Mineral Resources Act stipulating that ac-
tivities must be carried out in accordance with recognized international ‘good
practice” (also see chapter 5.3), including due diligence in relation to environ-
mental and safety aspects. Hence, exploration and extraction of non-living re-
sources, including minerals, is not covered by the Nature Conservation Act
and, thereby, by conservation orders issued pursuant to the Act. Instead, the
Nature Conservation Act stipulates that such activities are regulated on the
basis of the Mineral Resources Act.

The Environmental Agency for Mineral Resources Activities (EAMRA) in
Greenland operates with a set of guidelines and manuals, including “Rules
for field work and reporting regarding mineral resources in Greenland” that
designate a number of "important areas for wildlife" including regulations for
access (the Mineral Resources Directorate 2000). The regulations focus on spe-
cies-specific core areas and periods when the species are considered sensitive
(eg, breeding and moulting periods); the areas partly overlap with other con-
servation area designations. Mineral resource activities are also assessed on a
case-to-case basis, applying the latest updated knowledge on the respective
areas. Furthermore, for projects relating to resource extraction, an Environ-
mental Impact Assessment (EIA) report must be prepared according to the



https://naalakkersuisut.gl/en/Naalakkersuisut/Departments/Natur-Miljoe/Miljoestyrelsen-for-Raastofomraadet/Regler_og_vejledende_retningslinjer
https://www.govmin.gl/images/Documents/Environment/rules_for_fieldwork.pdf
https://www.govmin.gl/images/Documents/Environment/rules_for_fieldwork.pdf

"Guidelines for preparing an Environmental Impact Assessment (EIA) report
for mineral exploitation in Greenland" (Mineral Resources Authority 2015).

Figure 2. Overview of protected
areas and management zones;
see text for further guidance.

Legend

Red line: base line

Grey line: 3 nm limit

Orange circle: Bird conservation
area

Red circle: Seabird cololny, 1 km
protection zone

Green circle: Seabird cololny, 200
m protection zone

Blue area: Melvile Bay Nature
Reserve

Purple zone: National Wildlife Area
(Canada)

Grey zones: Candian EBSA areas
Hatched area: proposed MPA
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2 The North Water ecosystem

2.1 General physical and biological factors

Polynyas are larger and recurring open water areas in an otherwise ice-covered
sea and the North Water is one of the largest and most productive polynyas in
the Arctic (Deming et al 2002). It is located in the northern part of the Baffin Bay
and extends up into Smith Sound/Nares Strait (sometimes all the way to Robe-
son Channel) and into Jones Sound; the North Water is shared between Canada
(Nunavut) and Greenland. The size and distribution vary considerably and can
reach 80,000 km?. In winter, large parts (up to 95%) are covered by dynamic
drift ice which, however, always has open water bodies in the form of cracks
and leads (Melling et al. 2001). The polynya is formed partly by the formation
of an ice bridge in Smith Sound/Nares Strait which blocks the inflow of drift
ice from the north; with a prevailing wind also from the north, the ice formed
in the area south of the ice bridge is blown southwards, maintaining an open
water. At the same time, there is up-welling of relatively warm water along the
eastern, Greenlandic side of the polynya (Melling et al. 2001). Along the coasts,
in the fjords, and at times also in the Smith Sound and Nares Strait, there is fast
ice which forms a sharp ice edge to the drift ice and the open water. To the
southeast, in the spring, a shear zone is formed along the fast ice in Melville
Bay. In the southern part of the North Water, the adjacent coasts generally con-
sist of bedrock, while low sediment coasts are more widespread to the north.
To the far north of the Greenland side is the large Humboldt Glacier.

The polynya occurs in the winter period from October to June, but is very
dynamic and varies in its distribution from year to year (Figure 3).

Figure 3. Ice cover in spring
2016. In March, drift ice with
leads and areas of open water
covers a large part of the
polynya, which varies from year
to year. In April and May, an ice-
free area expands while leads
and open areas emerge along
the west coast of Greenland. In
June, there are only remains of
fast ice in the fjords and the
polynya opens towards Baffin
Bay.

7. April 2016

17. Marts 2016

sj‘ oar
23,

75°N

In summer, large parts of the area are virtually ice-free and are not bounded
by ice southwards, while there may be ice in Smith Sound and Nares Strait.
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Primary production begins early - in April - due to the open water, and peaks
in May-June. Production remains high throughout the ice-free period (Lovejoy
et al. 2002, Tremblay et al. 2002, Tremblay et al. 2006a) and later in the summer
takes place mainly at 0-20 m depth ( Martin et al. 2010). Production appears to
be significantly higher in the Greenlandic part of the North Water, in the parts
of the polynya supported by upwelling, than in the Canadian part (Figure 4).

Figure 4. Primary production as
indicated by the chlorophyll-a
concentration as measured from
satelite. Data is presented as
monthly averages. The colors
indicate different chlorophyll
concentrations (red = highest
concentration). Please note the
bloom in May in the central part
of the study area — in the polynya
itself. The maps only show
chlorophyll in the surface layer;
knowledge of chlorophyll in the
water column is extremely limited
(Source: Oceancolor website,
NASA).

April

September

75°N
BO"W

EW gy B5W oW
Klorofyl A koncentration (mg/m3)
Mo-0429 [Mo716-1.001 []1.289-1.788 []2433-3.362 [l 5509-908 200

W 043-0.715 [ 1.002-1.288 [] 1.789 - 2.432 [[] 3.363 - 5.508 [l 9.801 - 18.24
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The annual production of chlorophyll is among the highest recorded in Arctic
ecosystems; on average over the entire area it amounts to 251 g C m2 per year
(Klein et al. 2002).

Available evidence suggests that the availability of nitrate is limiting to pri-
mary production (Tremblay et al. 2002). Only approx. 15-20% of production
drops to the bottom, where it becomes available to benthic communities,
while the rest is channelled through the food chains in the water column
(Tremblay et al. 2006b)

Primary production also takes place in and on the underside of the sea ice.
The magnitude of this production in the North Water is not known, but is



presumably limited since it has been shown that ice algae accounted for less
than 3% of the total algae biomass (Michel et al. 2002).

The high primary production provides the basis for a very diverse community
of zooplankton grazing on the algae (Prokopowicz & Fortier 2002, Ringuette
et al. 2002). Copepods are the dominant grazing zooplankters, in particular
the genus Calanus; they are highly abundant and some, such as C. Hyperboreus
are extremely nutritious, as they store lipids to be able to overwinter without
feeding.

The benthic fauna is not very well studied in the polynya itself, but investiga-
tions further south in Baffin Bay indicate that it must be species-rich and with
high densities of organisms (Sejr et al. 2011). The occurrences walruses and
eiders in the polynya, species whose primary food is shellfish, also indicates
a rich benthic fauna, at least at the depths they normally forage (eiders to
about 25 m, walrus to 100 m).

The knowledge on fish populations in the polynya is limited. The most im-
portant species in the food chains is the polar cod, which appears very numer-
ous and which is a key food item for birds, seals and larger fish (Boertmann
& Mosbech 2017). In deeper parts, the Greenland halibut occurs; it has re-
cently become an important resource for fishermen on the Greenlandic side
of the North Water. Several rivers have stocks of Arctic char utilizing the ma-
rine environment during the summer months. Furthermore, limited popula-
tions of shrimps occur (Boertmann & Mosbech 2017).

2.2 Birds

The birds form a very important part of the ecosystem in the North Water.
Thirteen seabird species breed along the coasts. Again, it is the Greenlandic
side, with the highest marine primary production, that hold the most signifi-
cant populations including large breeding colonies of little auk, thick-billed
murres, and black-legged kittiwakes. The little auks (Figure 5) are extremely
numerous and occur in dense breeding colonies on the Greenland side along
the coastline from Cape Melville to Inglefield Land.

The little auk population is estimated at more than 30 million pairs (Egevang
et al. 2003), which makes it the most abundant bird species in the area and
also throughout the North Atlantic. It is estimated that approx. 80% of the
world's population breeds along the coasts on the Greenlandic side of the
North Water (Nettleship & Evans 1985). During the breeding season, the little
auks rely almost exclusively on the large copepods C. hyperboreus (Pedersen
& Falk 2001).

The North Water holds Greenland’s largest colonies of thick-billed murres -
five colonies (Figure 6.) with a total of approx. 308,000 birds, which make up
approx. 68% of the total population in Greenland (Merkel et al. 2014). In con-
trast to other colonies in Greenland, these colonies in the North Water are not
in decline, which makes the area extremely important for this species. On the
Canadian side, there is another very large colony (160,000 pairs) on Coburg
Island (Robards et al. 2000). The murres feed primarily on polar cod.

These abundant seabird populations are of great signifcance to the terrestrial
environment in areas adjacent to the breeding colonies because the birds carry
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large amounts of nutrients from the sea to land. Around the colonies there is
a particularly lush vegetation which is exploited by land mammals, such as
hares and musk oxen (Gonzales-Bergonzoni et al. 2017).

Figure 5. Little auk colonies
(black dots) in the North Water.
The colour gradients in the
marine areas indicate a
theoretical, relative density of
birds on the sea, calculated by
distributing the number of
breeding birds from the individual
colonies within a foraging radius
of 105 km (as identified by GPS
tracking of breeding birds from
the North Water).
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Figure 6. Thick-billed murre colo-
nies (black dots) in the North Wa-
ter. The colour gradients in the
marine areas indicate a theoreti-
cal, relative density of birds on
the sea, calculated by distributing
the number of breeding birds
from the individual colonies within
a foraging radius of 114 km (as
identified by GPS tracking of
breeding birds from the North
Water).
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The common eider bird is a common breeding bird on islands along the coast-
line (at least on the Greenland side; there is no information from the Canadian
side). Particularly in Wolstenholme Fjord there are several large colonies.

In addition to breeding birds, there are moulting common eiders as well as
king eiders - the latter mainly coming from Canadian breeding grounds in
inland freshwater ponds and lakes. These moulting birds gather in flocks
along the coasts in late summer and early autumn. The eider species, unlike
murres and little auks, are feeding on bottom-dwelling resources such as mus-
sels, brittle stars and sea urchins. Important areas for eiders are shown in Fig-
ure 7.

The North Water is important for several other, less abundant bird species,
including Sabine’s gull, ivory gull and Atlantic puffin. For the gulls, these
populations are of international importance since both species have very
small populations in Greenland and Nunavut. The ivory gull, which is
classified as ‘near threatened” globally (Birdlife International 2018) apparently
only breeds on the Canadian side of the polynya, although birds are also seen
on the Greenland side in the summer.

Figure 7. Breeding colonies (red
dots) and moulting areas of com-
mon eider in the North Water.
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Figures 8 and 9 show bird colonies and foraging range for other bird species.
Common to all the seabirds is that they migrate south in the winter.
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Figure 8. Breeding colonies and
foraging ranges for kittiwake
(green), Arctic Tern (red), Sab-
ine’s gull (blue) and ivory gull
(black) — foraging range for ivory
gull is very large and not shown
on map
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Figure 9. Breeding colonies of
fulmar (blue) and Atlantic puffin
(red)
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2.3 Marine mammals

The North Water is very important for marine mammals (Heide-Jorgensen et

al. 2013a 2016). Nine species occur regularly here; in addition, the minke
whale has been observed or caught several times during summer in recent
years. Among the seals two open-water species occur in summer, the hooded
seal and the harp seal. Ringed seal, bearded seal and walrus occur year-
round; the walrus, however, makes seasonal migrations between different ar-
eas within the polynya - in the summer they are primarily on the Canadian
side and in winter on the Greenland side and in the mouth of Jones Sound
(Born 2011, Stephenson & Hartwig 2010). The walrus distribution and key ar-
eas for the species are shown in Figure 10. The ringed seal and bearded seal
are associated with to sea ice; the ringed seal in particular occur in high con-
centrations in fjords with stable and long-lasting fast ice. Spring surveys in
May 2009 and 2010 covering the entire polynya (but not the whole distribu-
tion range within this study area), provided an estimate of approx. 9500
ringed seals and 6000 bearded seals (Heide-Jorgensen et al. 2013).

Among the whales three true Arctic species occur: Bowhead whale, beluga
and narwhal. Narwhals occur year-round, while the other two mainly are
migratory or winter visitors in the polynya. The Bowhead is scarce, while a
larger population of belugas is wintering. In 2014, the beluga population in
the Greenlandic part was estimated at approx. 2300 (Heide-Jorgensen et al.
2016).

Figure 10. Distribution and key
areas for walrus.
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Figure 11.
Distribution and key areas for
Bowhead whale.
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For the narwhal, coastal areas and fjords on both sides of the North Water are
very important summering grounds (Figure 12). In the spring, these narwhals
move through the polynya and surveys conducted in May 2009 and 2010 pro-
vided an estimate of up to 7700 narwhals (Heide-Jorgensen et al. 2013a). In
Inglefield Fjord, the summer population was estimated at approx. 8300 ani-
mals in 2007 (Heide-Jorgensen et al. 2010). The population in Smith Sound,
which mainly resides in the western part of the area, along Ellesmere Island,
during summer, is estimated at approx. 16400 narwhals (NAMMCO / JCNB
2015).

Narwhals that have been tagged with satellite transmitters in Arctic Canada
and the Melville Bay, leave the polynya area to overwinter in the central part
of Baffin Bay (Heide-Jorgensen et al. 2013b). Wintering grounds for the nar-
whals that use Inglefield Fjord and Smith Sound in the summer, are unknown,
but some do occur in the North Water in the winter, as a survey in April 2014
on the Greenland side provided an estimate of approx. 3000 narwhals (Heide-
Jorgensen et al. 2016).

The polar bear occurs in the area all year round. There are two different
management subpopulations: one to the south on the Baffin Bay, and one to
the north on the Kane Bassin. In 2016, the Baffin Bay subpopulation was
estimated at approx. 2826, and the Kane Bassin subpopulation at 357
individuals (SWG 2016).



Figure 12.
Distribution and key areas for
narwhals.
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The polar bears of the Baffin Bay subpopulation undertake long, seasonal mi-
grations: in the winter and early spring they are mainly on the Greenland side,
where there are leads and break-up zones in the sea ice, and they follow the
ice's retreat towards the Canadian side during late spring and summer. How-
ever, a group of polar bears remain in Melville Bay over the summer (SWG
2016). In the Kane Basin, where there is still sea ice all year round, the polar
bears roam both the Canadian and Greenland sides year-round (SWG 2016).

The marine mammals are important hunting animals for the human inhabit-
ants in the area, and they have been the basis of the various human settle-
ments around the North Water during the past 4000 years.

2.4 International significance

As pointed out in Chapter 1, the biodiversity and environmental conditions
of the North Water have been identified as particularly important at interna-
tional level in several regards:

An IUCN expert workshop identified the North Water study area as one of 13
particularly important Arctic marine areas (“Super EBSA”) based on the
EBSA criteria of the Biodiversity Convention (Speer & Laughlin 2011).

In another expert workshop, the IUCN recently included the North Water
among Arctic marine areas that meet UNESCO's criteria for World Heritage
Sites (Speer et al. 2017).

The area has been listed as particularly valuable in an identification of ecolog-
ically valuable and vulnerable marine areas in the Arctic (AMSA IIC - CAFF/
AMAP / SDWG 2013).
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In a national assessment of important and vulnerable marine areas in Green-
land, the North Water achieved the highest score and highest priority on the
basis of IMO's criteria for identifying ‘Particularly Sensitive Sea Areas’ (PSSA)
(Christensen et al. 2015).

The reasons for those high rankings include: The North Water is critical for in-
ternationally shared populations of migratory birds and marine mammals. It is
the most productive polynya in the Arctic and a number of animal species are
depend on its resources: Eighty percent of the world's population of little auk
rely on the area; especially in the eastern part of polynya - the Greenland side -
the upwelling of nutrient-rich water provides the basis for high biological pro-
duction and diversity, not least Arctic endemic species of marine mammals and
seabirds. Through millennia, the natural resources of the North Water have also
served as the basis for the immigration of people into Greenland from the west
(on several occasions), and therefore also have great historical / cultural signifi-
cance (Hastrup 2015). Today, the resources of the North Water still form the
basis of a unique hunting culture.

The socioeconomically important marine mammals include ring seal, narwhal,
beluga, bowhead whale, walrus and polar bear. For some of these species, parts
of the study area are critical to their survival through certain periods of the year.
In addition, it should be noted that some seabirds, including little auk, thick-
billed murre and kittiwake, have their most important Greenlandic breeding
sites in the polynya. Finally, a number of the species in the study area are in-
cluded in the Greenland List of Endangered Species of 2018 (Table 1).

Tabel 1. Red listed species occurring in the North Water (Boertmann & Bay 2018).

Species National International red list Occurrence in NOW importance
Red List North Water (NOW) for population
Polar Bear Vulnerable (VU) Vulnerable (VU) All year International
Walrus Vulnerable (VU) Vulnerable (VU) All year International
Hooded seal Vulnerable (VU) Vulnerable (VU) Summer Local
Bowhead Near threatened (NT) Least concern (LC) Spring and summer Regional
Beluga Vulnerable (VU) Vulnerable (VU) Autumn, winter, spring International
Narwhal Near threatened (NT) Least Concern (LC) All year International
Brent Goose Vulnerable (VU) Least Concern (LC) Summer Local
Long-tailed duck Least concern (LC) Vulnerable (VU) Summer Local
Sabine’s gull Near threatened (NT) Least concern (LC) Spring and summer National
Black-legged kitti- Vulnerable (VU) Vulnerable (VU) Spring, summer and autumn National
wake
Ivory gull Vulnerable (VU) Near threatened (NT) Spring, summer and autumn International
Arctic tern Near threatened (NT) Least concern (LC) Spring and summer Regional
Thick-billed murre Vulnerable (VU) Least concern (LC) Spring, summer and autumn International
Atlantic Puffin Vulnerable (VU) Vulnerable (VU) Spring, summer and autumn Regional
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3 Identification of important areas and as-
sessment of management options

3.1 Identification of important areas for biodiversity and eco-
systems

The purpose of this report is to identify the core biodiversity areas and partic-
ularly sensitive areas within the study area and assess the variation and
changes of key areas in time and space.

While the most important examples are summarized in Chapter 2 above, this
Chapter provides further analyses of spatial data on the distribution of a va-
riety of species and ecosystem components. The starting point is the project
Identification of biological core areas initiated by Government of Greenland (see
Christensen et al. 2016) where spatial data for a wide range of species, habitat
types and ecosystem components in Greenland have been mapped and de-
scribed. For this report, the data have been supplemented with updated in-
formation with higher spatial resolution. In addition, seasonal variations are
included for the distribution of all species/ecosystem components.

The data base mainly derives from the research and analyses carried out in
connection with the strategic environmental assessments prior to oil explora-
tion activities in Greenland (Boertmann & Mosbech 2017), supplemented by
recent literature where relevant and available.

Complementing data from the Canadian side of the North Water are included;
the data are primarily derived from the Canadian efforts in relation to Ecolog-
ically and Biologically Significant Areas Identification (Pers. Comm. Francine
Mercier 2016, Fisheries and Oceans Canada 2015, Stephenson & Hartwig 2010,
Kenchington et al. 2011, Cobb 2011). In addition, for the Canadian parts, data
from CAFF’s Circumpolar ~ Seabird Data Portal (http://axiom.sea-
birds.net/maps/js/seabirds.php?app=circumpolar#z=2&I11=NalN,0.00000)
are included as are, to some extent, data from Canadian ship-based bird sur-
veys (Gjerdrum et al. 2012).

The analyses were conducted as a so-called "overlay analysis" in GIS (Geo-
graphical Information System), where thematic maps are layered on top of
each other to highlight areas where many and/or important occurrences over-
lap. In this analysis, 57 mapping layers with seasonal distributions were used
for a total of 24 different species/ecosystem components. Thus, far more maps
could be made available than those included in Chapter 2. The basic method
of analysis was previously used by DCE in connection with the above-men-
tioned project on Identification of biological core areas (Christensen et al. 2016),
and in a project on Analysis of possible ecosystem-based approach to ship traffic
management in Disko Bay and Store Hellefiskebanke (Christensen et al. 2015). In
this report, however, analyses are expanded, mainly by including seasonal
variation. (Detailed descriptions of the methods, the data base and various
ranking procedures are described in the annexes to the original Danish ver-
sion of this report.)

The results are presented as maps for different periods across the year (Fig-
ures 14 - 17). The maps are colour-shaded in 5% percentiles (i.e. 20 colour
shades) on a scale from dark blue (low values), over yellow, to dark red (high
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values). The darkest red shading identifies the 5% of the area with the highest
scoring within the period, i.e. shows the areas that are biologically most im-
portant based on the criteria used. Consequently, the darkest red zones com-
bined with the lighter-red coloured zones covers the 10% of the area that has
the highest scoring at the given time of year, etc. In principle, maps could be
prepared for each day throughout the year but here four sets of maps, repre-
senting different seasons in the annual cycle, are presented (see below). The
mapping based on percentiles reveals which areas are the most important at
any given season. However, the maps are relative and cannot be directly com-
pares across seasons (i.e. dark red areas in summer means higher abundance
and diversity than dark red areas in winter). The absolute values/rankings of
biological importance across the year are shown in Figure 13.

Relativ overlaysum
1.0 1.2

08

0.6

04

T T T
0 100 200 300

Dag pé aret

Figure 13. This figure shows how the overall summed scores in the overlay analysis (the basis for the maps in Figures 14 —
18) varies throughout the year. Note that the summed scores increase in the spring as most the migratory species arrive in
the North Water, and gradually declines during the fall as these species depart from the area again. Thus, the curve reflects
that the biological significance / importance of the polynya, based on the given criteria, is highest in May - August. As the
sum of scores is not constant throughout the year, the important areas cannot be directly compared between the maps - a
red area in the winter typically does not have as high rankings as a red area in summer, where a significant number of spe-
cies are present. Thus, the maps in Figures 15-18 show only the relative biological importance of the areas at the given
time.
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Figure 14. Winter. Map of biologically important areas in a typical winter situation (here,
mid-January). During this period, the most important areas are the walrus's three main
wintering areas in Murchison Sound, west of Wolstenholme Fjord and around Coburg Is-
land, respectively (see Chapter 2). The dark-orange area along the Greenland continental
slope is primarily due to overlapping distribution areas for narwhal, walrus, beluga and
bearded seal. The orange-red areas in the north-western Canadian parts of the polynya is
mainly due to beluga wintering areas. This mid-January map is characteristic of much of
the winter period, from the early December to early March. During this period, it is primar-
ily the propagation of the land-based ice that affects the spatial distribution of the species,
thus causing minor changes in the delimitation of the important areas.

23



Figure 15. Spring. Two maps illustrating the change in biologically important areas during spring: A) mid April; B) mid May.

A. From March 1 to mid-April the main walrus distribution areas dominate the scoring, partly like in the winter (Figure 14). How-
ever, in April, polar bears start arriving to the eastern Baffin Bay and the outer reaches of Melville Bay, highlighted as orange
along the Greenland side of the area. In the centre of the polynya, the emerging algae bloom shows as light yellow shades while
the productivity along the ice edge also remains visible.

B. Later in the spring, the summed scores of importance increases rapidly (cf. Figure 13), mainly due to the fact that seabirds
and marine mammals find their way into the polynya as the ice disappears, and the primary production gradual increases. Un-
fortunately, there are no spatial data available on seabird distribution and specific concentrations before the breeding season in
June. Consequently, seabirds do not contribute much to the spatial distribution of important areas in this analysis, although it is
known that in May they often gather in huge flocks. The distribution patterns of several marine mammals change around 1 May
(cf. Chapter 2). The winter concentrations of the walrus are now abandoned and the animals disperse; in the Greenlandic part of
the North Water, a triangular area appears as important (red / dark orange) mainly due to the spring distribution of walrus, nar-
whal, beluga and bowhead whale. Similarly, the elongated important area off the Canadian coast is mainly due to the distribu-
tion of beluga, walrus, narwhal and polar bear. The colour shades in the central parts of the polynya are mainly due to the algae
spring bloom. Throughout May great shifts occur in the important areas. Therefore, it should be emphasized that the map (B) is
not representative of the whole of May, but should be seen as a snapshot in the middle of a dynamic transitional period.
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Figure 16. Summer. Two maps illustrating the change in biologically important areas during summer: A) mid June; and B) early
August.

A. From June the summer pattern begins to settle, mainly due to the fact that seabirds are now initiating the breeding season.
The areas around the large bird colonies (compare with Fig. 5-9) will appear as the most important ones since, during this pe-
riod, many individuals are concentrated on a relatively small area close to the colonies. Therefore, there is also a much greater
variation in the biological importance of the area compared to the spring situation, where no similarly concentrated and well-
defined occurrences are found. The large thick-billed murre colonies, which also hold other species, as well as Sabine Island
(red dot in Melville Bay) with large colonies of Sabine’s gull and Arctic Tern dominate the analysis and show up as distinct
red/orange zones. In addition, the large eider colonies along the Greenland coastline contribute to define the local important
areas. The distribution of the marine mammals continues to influence the colour nuances, but they now contribute with a back-
ground tone rather than define distinct areas.

B. Over the summer, the seabird colonies continue to dominate the picture, but by early August they are less dominant and the
areas more contracted. Much of the relative weight is shifted to the Canadian coast. This is because walrus and polar bears
concentrate here during the summer months, where they have overlapping areas of distribution with each other and with the
narwhal. Melville Bay and Inglefield Fjord appear to be relatively more important than previously due to the narwhal's summer-
ing areas; in addition, the polar bear has a summer range in Melville Bay. The eider and king eider moulting areas along the
coast of Greenland are gradually beginning to emerge as important areas.
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Figure 17. Autumn. Two maps illustrating the change in biologically important areas during the autumn: A) mid September; and
B) early November.

A. By September the seabird breeding season is over and their colonies are no longer clearly reflected on the map. The
summed scores has also dropped significantly (cf. Fig. 13), reflecting that many of the seabirds leave the North Water around
this time. As the seabird colonies are abandoned, the spatial variation in the relative importance of the areas has also shifted
significantly, and the winter situation is gradually returning. The Canadian coastal areas continue to be very important due to
overlapping distribution areas of walrus, polar bear and narwhal. Inglefield Fjord and Melville Bay also have relatively high val-
ues due to the narwhal population, and Melville Bay also because of polar bears. Along the coast of Greenland, the eider and
king eider moulting areas are still clearly visible, but they will be abandoned during September.

B. From mid-October, the walrus begins to concentrate in its three main wintering areas — areas that dominates the picture for
the remainder of the autumn. The Canadian coastal areas, as well as Inglefield Fjord and Melville Bay on the Greenland side,
also have relatively high values, due to the distribution of narwhal. At the beginning of November, the narwhal gradually moves
from coastal "summer range" (along the Canadian coast, in Inglefield Fjord and Melville Bay) to a "winter range" in the central
parts of the North Water. Around the same time, the polar bear population shifts from being concentrated along the Canadian
coast and in Melville Bay to being generally widespread throughout the area along with the expansion of sea ice. Another im-
portant event is the beluga autumn migration, which also takes place in early November. Therefore, the areas of importance are
quite dynamic in early November. Along the Canadian coast an important area is seen (in orange) which is due to an overlap
between the summer areas — not yet completely deserted — of narwhal and polar bear, as well as the beluga’s autumn migration
areas. The Melville Bay also appears to be a relatively important area due to overlap between the summer distribution of nar-
whal and polar bear. The dark yellow / orange band, cutting west-to-east across the study area, is primarily due to overlap be-
tween the beluga migration area and the northern part of the narwhal's upcoming wintering area. Later in November, the nar-
whal's summer areas will be completely deserted, and after the cessation of the beluga’s autumn migration around December 1,
the winter situation as depicted in Figure 14 returns.
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3.2 Human impacts, sensitive areas and management op-
tions

The most significant impacts on the North Water ecosystem so far undoubt-
edly stem from climate change. In addition, the area is affected by long-range
pollution; the area around the polynya and the Avanersuagq area is character-
ized by having the highest mercury loads in the Arctic, in both the hunted
animals as well as the local hunters - at levels that raises health concerns
(Dietz et al. 2018). Among the more direct human impacts on the North Water
ecosystems, hunting is a major factor. Tourism, mineral resource exploration
and fishing also take place, but on a small scale. However, these activities are
growing and have the potential to cause more significant impacts in the fu-
ture. For example, fishing for Greenland halibut has been increasing in recent
years and in 2016 amounted to approx. 130 tonnes purchased halibut in Qaa-
naaq, and 250 tonnes in 2018 (Greenland Statistics 2019). Both the reduced sea
ice and the development of the above sectors are likely to result in increased
shipping traffic in the area, including cruise ships (AMAP 2018) - see further
below.

Climate change will lead to additional warming of air and sea, less ice, more
extreme weather and greater variation in weather conditions within and be-
tween years (Langen et al. 2018). One of the mechanisms that help ensure
open water in the polynya in winter is the ice bridge that forms across Smith's
Sound / Kane Basin (see Chapter 2) and blocks the ice drift into the polynya:
the sea current and strong northern winds keep the sea south of the ice bridge
free of ice. The effects are summarized by Langen et al. (2018): “The presence
of an ice bridge is necessary for the formation of the polynya (Melling et al.,
2001). With the observed and projected changes (e.g., warming, freshening,
thinning of sea ice; more mobile sea ice), the duration of ice bridges in Nares
Strait/Smith Sound - and thus the duration of the North Water Polynya - will
likely decrease. The existence of the North Water Polynya could be at risk in
the future, with significant consequences for primary production (Michel et
al.,, 2015). An important reduction in primary production in the polynya was
indeed observed in the last decade and was attributed to freshening and in-
creased stratification resulting from fresher Arctic water flowing through
Nares Strait and from increased Greenland glacier melt (Bergeron and Trem-
blay, 2014). The changes in the ice bridge (i.e., its shorter duration) have also
led to an increased advection of multi-year ice through Nares Strait and along
the western side of Baffin Bay in recent years (Barber and Massom, 2007;
Michel et al., 2015).”

Other changes have also been reported: The open water period (defined as the
time with less than 50% ice cover) in the Kane Basin (i.e. north of the North
Water) and Baffin Bay (south of the polynya) was 12.4 and 12.7 days longer
per decade, respectively, over the period 1979-2014 (Stern & Laidre 2016).

The impacts of climate change will reduce the habitat available to the species
associated with the sea ice, including the polar bear. In contrast, increasing
temperatures and extended duration of summer conditions will offer oppor-
tunities for southern species which may expand northwards. It is a relatively
recent phenomenon that capelin can be caught all the way north Qaanaag,
where also minke whales have been caught several times in recent years.
There is evidence that the pattern of primary production in the polynya is
changing, but it is unknown how overall primary production will develop
(Tremblay et al. 2006, Merkel & Tremblay 2018). Therefore, major changes
may be induced in the food web as the pattern of primary production changes
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and new species immigrate from the south, including capelin and the less nu-
tritious species of Calanus copepods which, as mentioned earlier, are key or-
ganisms in the ecosystem. The magnitude of future climate impacts depends
largely on global efforts to limit further global warming, while adaptation ac-
tions to limit the impacts of climate change may take place at a local and re-
gional scale. In order to alleviate the effects of climate change on biodiversity
and ecosystem services, there is a need to focus on the state of the ecosystem
and address and manage other (non-climatic) human impacts on the ecosys-
tem. There is a need for closer linkages between monitoring of both the eco-
system and the impacts/“stressors”, and a management regime that considers
the entire North Water ecosystem.

Table 2 provides an overview of existing and possible future non-climatic im-
pact factors in the area.

Table 2. Overview of possible non-climatic impact factors and effects on the North Water
ecosystem.

Population Habitat Disturbance

effects* effects

Commercial fisheries, incl. trawling X X X
Subsistence hunting and fishing X X
Traffic/transport

Dinghy traffic X

Ice-based transport: dog sled, skidoo X

Aviation: Helicopter, fix-wing aircrafts X
Tourism X X
Mineral resource activities

Drilling X X

Discharges to water (oil, chemicals) X X

Discharges to air X

Seismic exploration X

Sand dredging / marine mining activities X** X** X**
Shipping

Emissions to air X

Discharges to water — oil X X

Discharges to water — organic X

Noise X

Collisions with marine mammals X X

Invasive species (ballast water) X X

* direct mortality potentially affecting a population

** Sand dredging typically have very local effects, while extraction of minerals from the
seabed (placer mining) can affect populations of mussels and benthic animals in a larger
area, as well as the predators of benthic animals (e.g. eider and walrus).

Currently, the most significant local impact on wildlife populations is the
hunting that takes place in the area. The impact is partly through the direct
mortality, and partly through the disturbances caused by the shooting and the
traffic, especially with motorized dinghies. The hunt is regulated in order to
promote sustainable harvest, but in some years the allotted quotas for nar-
whal in Melville Bay are higher than the recommended catch levels (GINR
2018). For the important hunted species, there are continuing assessments of
the stock sizes and a discussion of the regulations and whether the catch is



sustainable. The regulations apply a combination of quotas, temporal and
spatial restrictions in hunting and traffic as well as stipulation for types of
vessels and weapons allowed in the hunt.

It is recommended that these types of management and regulations be main-
tained and that, based on further scientific assessments, it be considered to
supplement them with no-hunting zones, i.e. areas that are completely ex-
empt from hunting. On the other hand, there is a unique hunting and fishing
culture associated with the North Water polynya, and just as there is a need
to protect the area's natural assets, there is also a need to maintain and protect
some of the hunting fishing areas that are of great importance to local com-
munities. Therefore, future management should be planned in dialogue with
the stakeholders. Nevertheless, it is to be expected that some species will de-
cline due to ecosystem changes while some species will increase or colonize
the area - and it is recommended that the hunting regulations and practise be
adapted accordingly.

The main environmental impacts of shipping are air pollution, underwater
noise, disturbances above the water, as well as discharges of sewage, oily wa-
ter and waste (AMSA 2009).

Invasive species transported by ships (typically in ballast water) are a likely
future threat which is expected to rise with increasing ship traffic and higher
water temperatures (Ware et al. 2014). A potential major threat is oil spills
associated with shipping (AMAP 2018).

Currently, there is relatively limited shipping in the North Water, mainly with
supplies to the dispersed communities, and although shipping is generally ex-
pected to increase, it is still expected to be relatively limited in the coming dec-
ade or so compared to southern areas (AMAP 2018). Immediately southwest of
the study area, increasing transit traffic is expected through the Northwest Pas-
sage with entry through Lancaster Sound, while no significant increase in
transit traffic is expected through Smith Sound in the coming decades (AMAP
2018).

For the Northwest Passage, projections suggest that it is likely to take decades
before it may become a major transit route. There is increasing activity in the
region from cruise ships and private pleasure boats (AMAP 2018), a trend that
is expected to continue in the coming decades. Since such vessels are targeting
spectacular sites and events such as bird cliffs and main whale habitats, it is
important from a management perspective to be aware of the potentially dis-
ruptive effects of the traffic. In the future there is a need to adjust the regula-
tions and guidelines for the tourism vessels and activities and there may be a
need for further monitoring and on-site supervision (AMAP 2018, Naalakker-
suisut, 2014).

Mineral resource extraction can have a significant environmental impact de-
pending on the activity, where/when it takes place and how it is regulated.
In the North Water region, there is currently resource exploration in several
areas on land, and mining is to be expected in the future. In one area there is
also ongoing exploration in a coastal marine area, Wolstenholme Fjord in
Greenland, where subsequent mining, if initiated, can potentially affect for-
aging areas for walruses and eiders as well as the subsistence hunting for
these species.
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In 2010, oil exploration and extraction licenses were awarded in five ‘blocks’
in the northern part of Baffin Bay, the northernmost of which overlaps with
the study area of this report. Intensive seismic surveys and a so-called ‘shal-
low core drilling programme” were carried out in 2010-2012. However, the
results were not promising and now all the blocks licenses are being returned.
In 2017, a new bidding round was held, where the blocks in Baffin Bay were
offered again. Oil exploration activities involve underwater noise, discharges
of potentially harmful substances and the risk of oil spills. Models indicate
that ocean currents can transport the oil from southern areas directly north to
the North Water area (Boertman & Mosbech 2017).

All types of mineral resource extraction will lead to shipping and for larger
projects it must be expected to occur year-round. Seismic surveys and ice-
breaker traffic cause underwater noise that can have a significant impact on
marine mammals, especially narwhal. Currently, there are regulations of seis-
mic activities (see seismic guidelines, EAMRA 2015), but there is still consid-
erable uncertainty about the effects of noise and what regulation is needed to
protect the marine mammals (Heide-Jorgensen et al. 2015, Heide-Jorgensen et
al. 2013c) so further knowledge is needed, and research is ongoing. In the fu-
ture, there will be a need for linking the noise level and narwhal monitoring
with the regulation of the activities.

Long-range pollution, especially with mercury, is a major problem through-
out the Arctic, including the North Water. Mercury levels have risen almost
by a factor of 20 since 1850 (Dietz et al. 2009), and the harvested species as
well as the human population in Avanersuaq have the highest mercury levels
in the Arctic (Dietz et al. 2018). It is recommended that these background lev-
els be taken into account when regulating potentially polluting activities in
the area, including mineral resource exploration and extraction.

3.3 Management and zoning options - examples

According to the Terms of Reference for this report, it should describe poten-

tial international instruments that may provide the basis for protecting the
North Water and its assets so the polynya, or the most important parts of it,
obtains some form of protection that meets international standards for a Ma-
rine Protected Area (MPA).

There is no exact definition for an MPA. However, various international or-
ganisations have developed different standards for the use of the term. Like-
wise, there are different standards for how such areas can and should be des-
ignated and managed to achieve the best possible coherence between the
(neighbouring) areas and, thus, ensure optimal conservation and manage-
ment of the biodiversity and ecosystems.

Under the Arctic Council, the PAME working group has developed a com-
mon framework for principles and objectives for MPAs in the Arctic (PAME,
2015). PAME adheres to the IUCN/WCPA definition - "a clearly defined geo-
graphical space recognized, dedicated, and managed, through legal or other effective
means, to achieve the long-term conservation of nature with associated ecosystem ser-
vices and cultural values." To meets PAME’s definition of an MPA it should:

1) Conform to the IUCN definition of a “protected area” (Dudley 2008, Day et
al. 2012).



2) Meet at least one of PAME's stated ‘"MPA Network goals” - strengthening
ecological resilience, promote the long-term protection of marine biodiver-
sity, ecosystem function and special natural and cultural features, support
integrated stewardship, conservation and management of living Arctic
marine resources, enhance public awareness, and foster coordination and
collaboration among Arctic states to achieve more effective MPA planning
and management in the Arctic.

3) Have a corresponding management plan, or relevant legislation on the
management of the area, and the plan is being implemented.

In addition, PAME has organised "MPA workshop series’ to develop princi-
ples and tools to aid the Arctic countries in their identification, designation
and implementation of a representative Arctic MPA network. In 2017, PAME
released its “MPA-network toolbox” (PAME 2017), which intends to guide the
Arctic Council member countries in designating a representative and coher-
ent MPA network

Among the currently designated conservation areas within the North Water,
the Melville Bay Nature Reserve in Greenland may be considered meeting all
the of PAME criteria for an MPA.

As far as the seven bird protection areas (see Chapter 1.4) are concerned, they
are clearly geographically delineated, have well-defined conservation objec-
tives - protection from noise and disturbance during the breeding season of
the birds. Based on those criteria, the seven areas can be characterized as
IUCN category IV areas (Habitat/Species Management Area). The areas may
also be considered to meet the PAME goal of ‘strengthening ecological resili-
ence’ and be subject to specific ‘relevant legislation’. On this basis, the bird
protection areas can also be interpreted to meet the PAME criteria for MPAs.

Regarding the general disturbance buffer zones around bird colonies, there is
no clear record of their demarcation and, hence, it is unclear whether this gen-
eral protection can fall within the IUCN protection categories.

The Melville Bay Nature Reserve, the seven bird protection areas, and the
general protection zones around bird colonies combined add up to 5.3% of the
Greenlandic part of the marine sections of the study area. The areas are not
designated on the basis of an MPA network approach, as described by the
PAME tools for designating a representative and coherent network. In that
line of thinking, an ecosystem-based approach may be considered in order to
protect the various ecosystem components and key areas during different spe-
cies' life stages, including breeding sites, nursery and staging grounds as well
as migration corridors. It should be noted, however, that Melville Bay Nature
Reserve can be considered as a protection of a coherent ecosystem, which is
an important ingredient in PAME’s MPA network approach.

This report, with the description of the seasonal, spatial distribution of key
areas for a range of species dependant on the polynya, provides a basis for a
systematic approach to the future management of the North Water in cooper-
ation between relevant authorities and stakeholders.

Since most of the important areas in the polynya include Greenlandic as well

as Canadian territorial waters, it would also be relevant to cooperate with the
Canadian authorities. The Canadian EBSA areas within the study area cannot
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currently be characterized as MPAs, whereas the new Lancaster Sound Na-
tional Marine Conservation Area would meet the criteria (IUCN 2017). As
stated earlier, the Canadian authorities are progressing towards designating
at least 10% of Canadian maritime areas as MPA by 2020, based on the iden-
tified EBSA areas. In this context, the Canadian authorities are striving to set
protection objectives based on an MPA networking approach. (Pers. comm.
Bethany Schroeder DFO, 2016).

For future management of the North Water, national regulations and desig-
nations may be sufficient for managing a range of the relevant disturbance
factors. As noted above, the responsibility is shared between Greenlandic and
Danish authorities (Chapter 1.4). According to UNCLOS, all inner territorial
waters are under the jurisdiction of the coastal state. However, as far as con-
ditions at sea are concerned (outside the baseline, but within the EEZ), any
regulation will, for the most part, be rooted in international conventions, in-
cluding UNCLOS. Thus, a number of issues at sea cannot be regulated by na-
tional regulations.

Regardless of whether any future regulations are based on Greenlandic, Dan-
ish or international authority it can be argued that the North Water meets in-
ternational criteria for identifying particularly important areas for biodiver-
sity and ecosystems (see Chapter 2.4). Depending on possible protection ob-
jectives for the area, several of the international frameworks may provide a
basis for designation and subsequent management, including:

e IMO’s Particular Sensitive Sea Areas (PSSA)

e UNESCO’s Biosphere reserves - Man and Biosphere (MAB)
e UNESCO’s World Heritage Sites (WHS)

e Ramsar Convention - internationnally important wetlands.

The criteria for designation - and the obligations - differs between those in-
ternational designation options, they have different protection and manage-
ment objectives and focus on different types of threats.

Regardless of which framework is chosen for the further management of the
area, it may be considered to include an ecosystem-based approach in the
management planning. The relevant anthropogenic impact factors, their in-
teractions and combined effects on the area's ecosystems should be consid-
ered for the entire international polynya area. A prerequisite for an ecosys-
tem-based approach to management is the development of a cross-sectoral
monitoring of key elements such as: ice, primary production and wildlife pop-
ulations, as well as the various impact factors such as hunting, fishing, ship-
ping, underwater noise, etc. Such a monitoring programme should also sup-
port the monitoring and reporting required in relation to the international
designation.

Applying an ecosystem-based approach to ship traffic management has been
suggested for Disko Bay and Store Hellefiskebanke - based on similar efforts
in Canada, Norway and the work of the Arctic Council - please refer to Chris-
tensen et al. (2015) for elaborate examples from the countries mentioned. In
the Arctic Council, ecosystem-based management (EBM) is regarded as an
important tool in the future management of a rapidly changing Arctic.


https://www.iucn.org/news/protected-areas/201708/canada%E2%80%99s-newest-and-largest-marine-protected-area-tallurutiup-imanga-%E2%80%93-lancaster-sound
https://www.iucn.org/news/protected-areas/201708/canada%E2%80%99s-newest-and-largest-marine-protected-area-tallurutiup-imanga-%E2%80%93-lancaster-sound

4 Conclusions and recommendations

The North Water is a unique ecological system with a unique high-arctic
fauna and an associated hunting and fishing culture. It is the most productive
polynya in the Arctic and a number of species depend on its resources - the
polynya is critical for many marine mammals and migratory bird populations
of international importance.

Eighty percent of the world's population of little auks is dependent on the
area, and especially in the eastern part of polynya - the Greenland side - the
upwelling of nutrient-rich water stimulates high biological production and
diversity, including endemic Arctic species. The spatial analyses used in this
report illustrate where the relatively most important biological areas occur
throughout the year, pointing out where there may be a need for increased
attention to possible disturbance factors. In addition, the analyses show that
the biological value and critical areas of the polynya, as determined on the
basis of national and international criteria, varies over the year.

The North Water is changing, mainly due to climate change but shifting hunt-
ing patterns and increasing mineral resource exploration and utilization, tour-
ism and shipping may also cause a significant impact on the area over the
coming decades. Approximately 5% of the Greenlandic part of the study area
is currently designated as protected areas that would meet the Arctic Coun-
cil's criteria for a Marine Protected Area, but several of the most important
areas are not protected. Due to the unique features of the area - which, for
instance, is the basis for IUCN'’s assessment of the North Water as a possible
candidate for a UNESCO World Heritage Site designation - there may be a
basis for considering additional protection and management initiatives.

In order to preserve the unique qualities of the North Water, there is a need
for a management regime that is based on monitoring of the ecosystems and
wildlife populations as well as of how the impacts of human activities such as
hunting, (underwater) noise, fishing and other impacts may change over time.
It is also important that the practical management actions are developed in
close dialogue with the users of the area, so that local knowledge on, e.g.
changing distribution of the hunted species and the main hunting grounds
can be duly considered in the planning. In this regard, the protection of sub-
sistence hunting areas is of great importance to the local population.

Identification of particularly important and vulnerable sub-areas in need of
special protection could be a relevant option in future management planning.
The analyses presented in this report suggest that the study area, or parts of
it, could meet the criteria for inclusion in the IMO's list of Particularly Sensi-
tive Sea Areas (PSSA), UNESCO's list of World Heritage Sites and Biosphere
Reserves, as well as the Ramsar Convention's list of internationally significant
wetlands. In relation to ship traffic, the regulatory tools available under the
PSSA, including the Associated Protective Measures specifically to be defined
for a designated PSSA, appear the most relevant among possible supplemen-
tary management measures.

However, protection by designating regulation zones cannot stand alone - the
protected areas should be dynamic to be able to accommodate the likely shifts

in the distribution of core habitats in the coming decades. It may be useful to
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draw inspiration from experiences from other Arctic countries, including
Norway, where a holistic management approach has been adopted. In addi-
tion, principles on ecosystem-based management (EBM), as well as on “con-
nectivity” in relation to Marine Protected Areas - as emphasized by Arctic
Council’s focus on “area-based conservation measures and ecological connec-
tivity” (PAME 2017) - would be a useful starting point for further thoughts
on the management of the North Water.

The maps presented in this report can be considered in the development of
zoning and management regulations with regard to:

e Shipping corridors for larger vessels in relation to
a) Minimizing impacts of underwater noise
b) (b) special focus on oil spills that may affect the most important
and sensitive areas
¢) Planning of oil spill preparedness
e Special regulations for hunting and fishing/trawling
e Special regulations for tourism/cruise ships
e Special regulations for mineral resource activities
e Special limitations or no-go zones around core habitats in relation to other
types of disturbances

To protect the area's unique qualities, it is recommended that the ecosystem-
based management approach be adopted - based on dialogue and involve-
ment of the local residents and other stakeholders. As the ecosystem, and the
human activities, are dynamic, one of the tasks could be to develop a joint
cross-sectoral monitoring programme for key elements such as: ice, primary
production and wildlife populations, as well as the various impact factors
such as shipping, underwater noise, and hunting and fishing etc. Obviously,
a monitoring programme should be based on a collaborative effort involving
scientists as well as traditional and local knowledge holders - both in the plan-
ning phase and the practical implementation. Key partners to involve in all
steps of the planning may include the Pikialasorsuaq Commission, the local
branches of the Association of Fishermen and Hunters in Greenland
(KNAPK); in addition, close cooperation with the Canadian authorities would
offer clear benefits.
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