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Introduction to the background papers

This Introduction to the background papers contains separate sections on the spatial scope
of the background papers (section 1), the consequences of climate change for the marine
environment and marine biodiversity in the Arctic marine area (section 2), the law of the sea
in the Arctic marine area (section 3) and the Arctic Council (section 4).

1. SPATIAL SCOPE

As there is no generally accepted definition of the Arctic or the marine Arctic, the spatial
scope of the background papers has been determined as the marine areas included within
t he
the Arctic Council (see Figure 1). These are the marine areas north of the Arctic Circle
( 6 6 AB and North of 62°N in Asia and 60°N in North America, modified to include the
marine areas north of the Aleutian chain, Hudson Bay, and parts of the North Atlantic Ocean
including the Labrador Sea. For the purpose of this introduction and the background papers,

the 6AMAP areabo, as

t hese marine areas

agreed by

are referred

t o

Arctic

as the

Figure 1: Arctic Monitoring and Assessment Programme (AMAP) boundary
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2. CONSEQUENCES OF CLIMATE CHANGE FOR THE MARINE ENVIRONMENT AND
MARINE BIODIVERSITY IN THE ARCTIC MARINE AREA

2.1. Arctic marine environment

The Arctic marine environment described in this section and the background paper on
environmental governance is included within the AMAP boundary. However, it is important to
note that the marine environment is not entirely distinct from the terrestrial environment as
marine mammals, seabirds and humans are dependent on both for their survival.” Nearly half
of the Arctic Ocean is currently covered by a permanent ice cap, which grows and shrinks
seasonally with maximum cover in March and minimum cover in September. Summer sea
ice extent has been declining over the past 50 years at an average of 8% per decade® and
on 15 September 2007, the Arctic ice cap was 22% below the last record set in 2005.* This
2007 record exceeded the computer model predictions used to prepare the
Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report (AR4) in
2007.°

2.2. Arctic marine ecosystems

Arctic marine ecosystems support species well-adapted to extreme conditions, such as short
growing seasons, low light availability and cold temperatures. Biodiversity is clustered in
areas of higher productivity with warmer waters (especially the Barents and Chukchi Seas
and the Bering Shelf, which host migratory seabirds, marine mammals and some of the most
important fisheries in the world).® The Arctic marine food web has a relatively simple
structure, based on primary production of algae that is consumed by zooplankton, which is
first eaten by fish and then consumed by seabirds and mammals (including humans).
Although the structure is relatively simple, it is highly dependent on timing of predator-prey
relationships (e.g. algal blooms are sensitive to temperature and sea ice retreat, with
implications for the entire food web).’

Sea ice is the dominant feature in the Arctic marine area. It determines physical properties,
such as exchange of heat between the atmosphere and ocean, and light availability, and
provides unique habitat for Arctic species.® Sympagic organisms live on or immediately
below sea ice and are primary and secondary species dependent on sea ice, with thicker sea
ice supporting more complex sympagic communities. They support pelagic ecosystems in
the water column in the open ocean as well as benthic ecosystems on the ocean floor. Polar

2 ACIA, 2005, p. 623.
¥ Stroeve, J., M. Holland, W. Meier, T. Scambos and M. Serreze, 2007, p. 1.

National Snow and Ice Data Center:
http://nsidc.org/news/press/2007 _seaiceminimum/20071001 pressrelease.html (Viewed
27.03.2008).

National Center for Atmospheric Research. http://www.ucar.edu/news/releases/2007/seaice.shtml
(Viewed 27.03.2008).

® ACIA, 2005, p. 481.
" ACIA, 2005, p. 495.
8  ACIA, 2005, p. 456.
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cod, which provide a key link between zooplankton and marine mammals, live in both sea ice
and pelagic environments. Nesting seabirds also feed on polar cod in addition to other small
fish and zooplankton at the ice edge. Marine mammals, such as the polar bear, walrus,
seals, and whales depend on the sea ice for food and survival.

2.3. Impacts of climate change

The direct effects of climate change, as well as secondary effects from the increased use of
Arctic marine resources will significantly impact these marine systems. Arctic fish stocks are
already threatened by over-fishing. Pollution from industrial activities both inside and outside
the Arctic area also significantly threatens the marine ecosystem. The secondary effects of
climate change will add stress on the Arctic marine area in this context. Their specific impact
on marine ecosystems is summarised below.

Direct impacts of climate change

As stated in the IPCC AR4 (2007), the climate change impacts in the polar regions over the

next 100 years ndAwill exceed the impacts for man
that wil/l have globally significant consequences:s
these impacts are very difficult to predict.® All models predict general warming in the Arctic

with temperature increases ranging from about 2°C to 9°C by 2100. However, the

seasonality and spatial distribution of precipitation vary among models.*® As sea ice melts,

reduction in albedo will likely create a positive feedback effect leading to further global

warming.™

Reduction in sea ice extent, especially during the summer, will rapidly alter the quality of the
entire sea ice ecosystem and is expected to impact the entire Arctic marine food web.* As
the sea ice moves further north, ice-dependent species are expected to follow the ice edge;
however, their abundance is expected to decline due to rapid shifts in the marine conditions
and ultimately, there is a limit to how far north these species can survive.*® For example, in
the southern Hudson Bay region, poor health and a decline in the number of cubs has
already been observed in polar bear populations.** However, it is important to note that some
species, especially commercial fish (e.g. cod and herring in the North Atlantic and walleye
pollock in the Bering Sea), are expected to benefit from increases of open water leading to
increased productivity.’>Fi gure 2 bel ow shows the ACI A6s summa
to distribution, production and composition for each trophic level.

° IPCC, 2007, p. 655.
1% |pcc, 2007, p. 662.
1 |pcc, 2007, p. 661.
2 ACIA, 2005, p. 480.
¥ ACIA, 2005, p. 509.
' IpPCC, 2007, p. 669.
> |pCc, 2007, p. 669.
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Indirect impacts: offshore hydrocarbon exploitation

Threats from offshore hydrocarbon exploitation to the Arctic marine area are related primarily
to potential oil spills. Offshore hydrocarbon activities are focused in the Barents and Beaufort
Seas'® and recently the United States has sold leases for the Chukchi Sea. Oil spills can
occur during oil extraction, storage or transportation from sub-sea exploration or production
and poorly maintained infrastructure in sub-sea pipelines. So far, there have been no major
oil spills in the Arctic. However, should this happen - especially during winter months - it will
be very difficult to clean up because although the ice contains the oil, there are no effective
removal methods in remote icy conditions. Furthermore, natural recovery is slower due to
shorter growing seasons and slower growth rates.*’

Figure 2: Predicted changes to the Arctic food web as a result of climate change®®

Fish
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‘Wind-driven advection
patcerns of larvae may
be critical as well as a
match/mismatch in the
timing of zooplankton
production and fish
larval praduction.

Cod, herring, walleye
pollock, and some
flatfish are likely to
move northward and
become more abun-
dant, while capelin,
polar cod, and
Greenland halibut
will have a restricted
range and decline in
abundance.

Poleward shift in species
distributions.
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Seabird production likely
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forage availability, which is
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beluga whales. lvory gulls and
several small auk species are
likely to decline while other
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Source: Reproduced from ACIA, 2005, p. 504.

Indirect impacts: shipping

Reduction in sea ice will allow increased shipping within the Arctic marine area, both across
the historically inaccessible Northwest Passage - which was for the first time in history

' Millennium Ecosystem Assessment, 2005, p. 729.
Y AMAP, 1998, p. 661.
18

Timeline is unpredictable.
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navigable in 2007 - and the seasonally accessible Northern Sea Route, as well as in the
regional waters surrounding Arctic countries. Shipping is expected to negatively impact
migratory marine mammals that also use these routes, as well as increase the risk of oil
spills.®® The Arctic Marine Shipping Assessment (AMSA) will provide baseline data for
current levels of marine use as well as future scenarios for 2020 and 2050 as well as
environmental, social and economic impacts for current and future scenarios.?

Indirect impacts: commercial fisheries

Arctic fi sheri es are threatened by overfishing. App
commercial fisheries by weight is from the Bering Sea and approximately 50% of the fish

consumed in the European Union is from the European Arctic.?* Over half of the Northeast

Atlantic regional stocks of cod, haddock, whiting and saithe are threatened with collapse.?

However, moderate temperature increases are likely to benefit some commercial fish stocks

that are currently threatened as well as increase habitat for some species (e.g. cod and

herring).?* The net effect on fish stocks and commercial fisheries is uncertain, since the
management of fisheries and the adaptation of management structures will play a significant

role as the effects of climate change continue to emerge.*

Indirect impacts: contaminants

Contaminants arrive in the Arctic area from around the globe primarily through air pollution.
Persistent organic pollutants (POPs) are produced and volatilise in warmer climates and
spread to the Arctic area through wind, water and migratory species to polar regions. POPs
bio-accumulate in the Arctic marine food web, including humans, and further melting could
release the POPs now locked in sea ice directly into the food chain.?® Radioactive particles
from nuclear explosions have decreased since the end of atmospheric testing in 1963,
however, there is concern that without a nuclear-weapon-free zone agreement the Arctic
could be threatened by nuclear dumping and the expansion of nuclear activities in the
Barents Sea region.?’

Y European Space Agency: http://www.esa.int/esaCP/SEMYTC13J6F index_0.html (Viewed

28.03.2008).

2 ACIA, 2005, pp. 84-85
21

Arctic Marine Shipping Assessment Progress Report 2006. PAME. p. 11.

22 European Environment Agency, 2003, p. 20.

2 Millennium Ecosystem Assessment, 2005, 730.
* |PCC, 2007, p. 669.

> ACIA, 2005, pp. 692 and 770.

% ACIA, 2005, p. 947.

? ADHR, 2004, p. 219.
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3. LAW OF THE SEA IN THE ARCTIC MARINE AREA

The Arctic marine area to which this introduction and the background papers apply is
geographically covered in its entirety by the current international law of the sea. The
cornerstones of the current international law of the sea are the LOS Convention®® and its two
implementation agreements, the Part XI Deep-Sea Mining Agreement®® and the Fish Stocks
Agreement®. The LOS Conventionés overarching object
accepted, just and equitable legal order - o r 6 C 0 n s foii thewdeans thal lessens the
risk of international conflict and enhances stability and peace in the international community.
The LOS Convention currently has 156 parties, the Part XI Deep-Sea Mining Agreement 133
parties and the Fish Stocks Agreement 71 parties. All eight Arctic States (Canada, Denmark
(in relation to Greenland and the Faeroe lIslands), Finland, Iceland, Norway, the Russian
Federation, Sweden and the United States) are parties to these three treaties, except for the
United States, which is not a party to either the LOS Convention or the Part XI Deep-Sea
Mining Agreement.* The European Community (EC) is party to all three treaties. This is
important in view of the fact that Denmark, Finland and Sweden are Member States of the
European Union (EU) and Iceland and Norway are parties to the EEA Agreement®.

The most basic distinction between marine areas made by the LOS Convention is between
the maritime zones of coastal States-al so ref erred t o naasl fjaurretassd iwcittil
and the commons seaward thereof -al so referred to as fAareas beyo
The maritime zones of coastal States can consist of: internal waters, archipelagic waters,
territorial sea, contiguous zone, exclusive economic zone (EEZ) and continental shelf. As will
become clearer below, the EEZ includes the continental shelf but in some cases there is also

an 6outerd continental shelf that extends seawal
the high seas - usually seaward of the EEZ (where established) - and the so-c al | ed- 6 Ar ea 6
seaward of the EEZ or outer conti nentbedlands hel f .
ocean floor and subsoil thereof, ®beyond the | i mi

The outer limits of the maritime zones of coastal States are measured from baselines drawn
in accordance with several provisions of the LOS Convention. The normal baseline is the
low-water line along the coast.** It should be noted here that sea-level rise will in many
situations mean that new baselines will have to be drawn landward of the older ones and, as

8 United Nations Convention on the Law of the Sea, Montego Bay, 10 December 1982. In force 16

November 1994, 1833 United Nations Treaty Series 396; <www.un.org/Depts/los>).

2 Agreement relating to the Implementation of Part XI of the United Nations Convention on the Law

of the Sea of 10 December 1982, New York, 28 July 1994. In force 28 July 1996, 33 International
Legal Materials 1309 (1994); <www.un.org/Depts/los>.

% Agreement for the Implementation of the Provisions of the United Nations Convention on the Law

of the Sea of 10 December 1982 relating to the Conservation and Management of Straddling Fish
Stocks and Highly Migratory Fish Stocks, New York, 4 August 1995. In force 11 December 2001,
34 International Legal Materials 1542 (1995); <www.un.org/Depts/los>.

%1 Information obtained from <www.un.org/Depts/los> on 27 August 2008.

s Agreement on the European Economic Area, Brussels, 17 March 1993. In force 1 January 1994;
<www.efta.int>.
% Art. 1(1)(1) of the LOS Convention.

% Inter alia Arts 5-7 and 9-14 of the LOS Convention.
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a consequence, the high seas and the Area will increase in size. In certain situations, the
LOS Convention also allows coastal States to draw straight baselines. However, the straight
baselines drawn by Canada around its Arctic islands (see Figure 2) are regarded by the
United States and EU Member States as inconsistent with international law.*

Figure 2: Canadian Arctic Straight Baselines

CANADIAN ARCTIC STRAIGHT BASELINES

ARCTIC OCEAN

Greenland

(Denmark}

Source: Roach and Smith, note 35 supra, at p. 119.

Internal waters lie landward of the baselines. The maximum breadth of the territorial sea is

12 nautical miles (nm; 1 nm = 1,852 meters) measured from the baselines, 24 nm the

maximum breadth for the contiguous zone and 200 nm for the EEZ. However, in many
geographical settings these maximum breadths cannot be reached due to the proximity of

the baselines of opposite States. In such circumstances maritime boundaries have to be

agreed on by the opposite States. Several of such maritime boundaries have already been

established in the Arctic marine area and negotiations on several others are still ongoing. In

addition, Figure 3 shows the existence of four high seas pockets (enclaves) in the Arctic

marine area. These are the so-cal | ed O6Banana Hol ed i n-cdllédde Nor w
6Loop Holed in theaBdreantédDo®ad, HoHhe dson the cen
central Arctic Ocean. Finally, the only dispute on title to territory (sovereignty) that exists in

the Arctic marine area is that between Canada and Denmark relating to Hans Island, situated

in the Kennedy Channel between Greenland and Ellesmere Island.

% See J.A. Roach and R.W. Smith, United States Responses to Excessive Maritime Claims (The

Hague/Boston/London, Martinus Nijhoff Publishers: 1996 (2nd ed.)), at pp. 117-121.
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Figure 3: High seas pockets in the Arctic marine area

Fran bz
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Source: Adapted from The Law of the Sea and Polar
Maritime Delimitation and Jurisdiction A.G.
Oude Elferink and D.R. Rothwell (eds), at p.
180

Article 76 of the LOS Convention also recognizes that in certain circumstances the

continental shelf extends beyond 200 nm from the baselines. This is the so-c al | ed dout e
continent al shel f 6. Coast al States that take the
must submit information on its outer limits on the basis of the criteria in Article 76 to the

Commission on the Limits of the Continental Shelf (CLCS). The limits of the outer continental

shelf established by the coast al State fAon the
fishall be f i °&o faraamly thebRussidn Fedemition and Norway have made

submissions to the CLCS in relation to their outer continental shelves that lie within the Arctic

marine area. The CLCS has up until now only made a recommendation in relation to the

submission of the Russian Federation. The CLCS essentially recommended the Russian

Federation to make a revised submission. The Russian Federation is expected to do this in

2010. Canada, Denmark (in relation to Greenland) and the United States are all engaged in

activities to enable them to make submissions to the CLCS, despite the fact that the United

States is not yet party to the LOS Convention. Canada has to make its submission before

November 2013 and Denmark before November 2014.*" It should be noted that it is likely

% Art. 76(8) of the LOS Convention.
37 Cf. Art. 4 of Annex Il to the LOS Convention.
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