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KEY FINDINGS
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=" around the world continues to travel to
the Arctic environment. Atmospheric levels in
the Arctic are generally decreasing, while both
increasing and decreasing trends of meri:un\I

in Arctic biota have
last two decades.

New research has increased our

9\ ur-i--t'tandlngof the sources of mero
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Mercury from anthropogenic emissions

one

= ‘;a‘l, We are seeing the effects of climate
.:5'[..‘ change on the environmental
behaviour of mero ic, although
large uncertainties remain regarding the long-
term implications for the exposure of wildlife
and people to mercury.
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( ‘é" The contribution of Indigenous Peaples
"/ has been critical to core Arctic research
and to the development of global agreements

»11+ Measurements of mercury concentrations
O\— in the Arctic will make an important
contribution to assessments of the
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INTRODUCTION

Mercury pollution threatens the health
of wildlife and human populations in
the Arctic. It is a global environmental
contaminant with both natural and
human sources. Much of the mercury
in the Arctic is carried to the region by
air and ocean, where it accumulates
in food chains, resulting in high levels
of mercury in top predators. People,
especially Indigenous Peoples and
other Arctic residents for whom
marine mammals make up an
important part of their diet, are at
risk from high levels of exposure.

Concerns about the risk by mercury to
in health and th nment led to
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The Conventio
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THE MINAMATA CONVENTION,
AMAP AND THE ARCTIC

The adoption of the Minamata Convention
on Mercury in 2013 marked a breakthrough
in the international effort to address
mercury pollution. The UN treaty, which
entered into force in August 2017, is the
first global agreement to control emissions
of mercury. including by phasing-out its
use in many products and by requiring
Parties to control, and where feasible,
reduce mercury emissions from coal-

fired power plants, coal-fired industrial
boilers, non-ferrous metals production,
waste incineration and cement clinker
production. All Arctic Council member
states apart from the Russian Federation
are Parties to the Convention.
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One of the more significant discoveries since the last
assessment, however, has been of a methylmercury
enrichment layer at shallow depths in parts of the
Arctic Ocean. For reasons that are unclear, this
layer is much shallower than layers found in other
oceans and is habitat for zooplankton and other
lower-trophic level marine life. The uptake of this
methylmercury by these marine biota could explain
the longstanding mystery of why marine mammals
in the western Canadian Arctic have higher mercury
levels than those in the east.

There has been little research into the uptake of
mercury in Arctic food webs, although the length of
food chains in the region tends to lead to elevated
methylmercury concentrations in top predators, and
there is some evidence that cold, low-productivity
ecosystems result in higher biomagnification of
methylmercury. Mercury bioaccumulation can vary
between and within species, depending on factors
including diet, migration and growth rates. However,
most of the mercury in higher trophic species is
present in the form of methylmercury.

The evidence of changes over time in mercury
loads among Arctic wildlife is inconsistent. Of
77 statistically robust time series of mercury
concentrations in Arctic biota collected within
the last 20 years, 44 showed an increasing trend,
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32 showed a decreasing trend, and one showed
no change. Studies of polar bear and pilot whale
populations found significant increases in some
populations, while some ringed seal and beluga
whale groups studied showed declining levels.

Methylmercury levels in many human populations
in the Arctic are elevated, largely as a result of the
consumption of some of these high trophic-level
marine species. However, diets are changing among
Indigenous Peoples and local communities in the
region, with traditional diets becoming increasingly
supplemented by store-bought foods. This shift is
reducing human exposure to methylmercury, but it
is also associated with a poorer and less healthy diet
overall, with lower levels of beneficial vitamins and
fatty acids, due to the intake of imported processed
food. It also has implications for food security and
for the cultural identities of these communities.

Despite this transition away from country foods
that can be high in methylmercury, recent analysis
of mercury exposures found that Inuit in the Arctic
remain exposed to some of the highest levels of
methylmercury worldwide.
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HOW IS CLIMATE CHANGE INFLUENCING
MERCURY IN THE ARCTIC?

The Arctic is particularly sensitive to climate change, with air temperatures having
risen at more than twice the rates seen elsewhere. This is thought to have occurred
partly because of a feedback mechanism that includes reductions in sea ice and
more open water, allowing the sea surface to absorb m olar radiation, which
leads to higher temperatures and further loss of sea ice.

e Arctic. This re
ely thearetical predictions.
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Mercury Bisaccurmulation
Benthic-pelagic shifts in diet can enhance
mercury bioacoumulation in pelagic species
Climate influences mercury concentrations
in biota; but effects are complex and
difficult to predict
Changing food web interactions and body
condition affect mercury concentrations

in animals
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within the Arctic is from mercury
transport from terrestrial
catchments. Permafrost, in
particular, is an important global
reservoir of mercury; the thawing
of permafrost in the Arctic could
maobilize vast amounts of mercury,
Howewver, it is unclear how, when
and whether this merc ill be
released, The increas

and frequency of wildfi

and beyond the Arctic may

adding to atmospheric mercury
concentrations but, a; , the
long-term implicat are mot
well understood.

Climate chan also affecting
how living ma abmorh
and process mercury and its
compounds, The spread of
wvegetation £ TEEION WATTNS —
known as Arctic greening — may
increase how much atmoapheric
C 8 accumulated in plants
‘Warmer temperatures
e the rate at which
bacteria in freshwater and marine

sediments, and in tundra soil,
convert inorganic mercury into
methylmercury. Changes in the
ranges and abundance of species
due to warmer temperatures

may ch METCUTY EXPOSUTES
because of differences in mercury
CONCENITations among prey.

ge they
are complex and interact with
each other. The effects of climate
are also uneven acroas t

r different time pel

=n and within species,
further complicating efforts to
understand and forecast the
impacts on Arctic ecosystems.
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INDIGENOUS PEOPLES' AND LOCAL COMMUNITIES' CONTRIBUTIONS
TO AND PERSPECTIVES ON MERCURY RESEARCH AND MONITORING

Observing and understanding the Arctic environment and its wildlife and vegetation did not begin with scientific
monitering. The knowledge of Arctic Indigenous Peoples abour the world arcund them, passed down through

generations and constantly evolving. has been the basis for their survival, their culture and their sense of locality.

Since scientific monitoring began, however,
Indigenous Peoples and local communities have
played an important role; in several Arctic couniries,
rezearch on contaminants and mercury exposure
would not be possible without their involvement.
Also, the value of Indigenous Enowledge and local
knowledge is being increasingly recognized by
srientists and governments in the Arctic and beyond,
and the involvement of Indigenous Peoples and local
communities in decisions about research activities
has improved their outcomes and risk management
and communication.

The assessment documents examples of Indigenous
coniributions to mercury research and monitoring
activities from ower 40 Arctic projects across the
cirrumpolar Arctic. Those initiatives include
collections of fish and wildlife in sampling programs
dating back to as early as the 193705 and community-
driven projects to monitor local contaminant
priorities, Indigenous Peoples have also participated
in human biomonitoring and health studies over
the last several decades. These studies have assessed
trends of mercory and identified some of the socio-
ecological factors of importance that affect those
trends and ultimately how mercury

impacts the health of the people.

New digital tools are being developed to document
Indigenous Enowledge and field observations,

but current efforts are particularly directed to
Indigenous self-determination in Arctic research,
as well as a co-production of knowledge approach,
where Indigenous knowledge holders are equitably
engaged together with scientists in research

and monitoring activities.

How Arctic Indigenous Feoples and local
communities are affected has been and continues
to be important in building a picture of mercury
contamination and in driving national and
international regulation. The role of Indigenous
Peoples was particularly important in the
negotiations that led to the Minamata Convention,
helping to put a human face to the threat posed by
METCUry contamination.

The use of Indigenous Knowledge and Local
Enowledge in environmental research and
maonitoring and associated decision-making
processes is part of the mandate of the Arctic
Council and its working groups, including AMAR.
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WHAT SHOULD POLICY-MAKERS CONSIDER
IN RESPONSE TO THE CHALLENGES OF
MERCURY POLLUTION IN THE ARCTIC?

ers and -:b:sen'-!r! are :hi-r-!fure \'.'ELl-pla-:E-:l
to show global leadership under the Minamata
Convention, and also regionally.

* Parties to the Minamata Convention are required
to evaluate the effectiveness of the Convention.
Given its explicit reference of the vulnerability of
Arctic populations to mercury pollution, enhanced
and more harmonized monitoring of exposure
pathways and risks to human and wildlife
populations in the region is needed.

= Climate change is altering how mercury is
transported to and within the Arctic, and how

it acoumulates and cycles through the Arctic
environment and living creatures, These changes
are complex, inter-related and difficult to
predict. The interconnected nature of mercury
contamination and climate change requires
effortz at hoth the science and policy levels to
mitigate both challenges facing the Arctic which
will alao require interdisciplinary research
approaches and funding to support therm.

* To hetter diffe -=|.'-=:r|t|.=r£ be

0 ..upp]emint =ustm

with ancillary data th ter =r|.a|. VEiS
of cause-effect relationships, This information
will be ¢ nhl:a] for policymakers who try to direct
-eflicient manner =r|-:l for
evaluating e
Lm|:lnrru:-11tn|:l ol
action. To the e

vi
the various atal:e-hu]jnra w hn are ]:n:-t't p].al:t:ﬂ to
influence the identified drivers.

* The development of collaborative processes

and partnerships between Arctic Indigenous
Peoples, al communities, and scientists,
including equitable engagement of Indigenowa
Peoples, ey to the success of long-term
research, monitoring and risk management
and communication in the region. Such
processes depend on good communication
practices and transparency; ethical research
puidelines and sustained funding.
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RECOMMENDATIONS

Based on the findings of this AMAP assessment. the AMAP Working Group recommends the following steps:

'1 2. INCORPORATING KNOWLEDGE
"Q\‘ INTO PROCESSES SUPPORTING

POLICY-MAKING:

Arctic Council member states continue and
where appropriate expand mercury monitoring
in the region to provide the informat

necessary to inform Arct licy- and decision-
miaking and support acti

Minamata Co

2 [E'-J REAFFIRMING CALLS FOR
I

ACTIONM ON MERCURY:

Arctic Council member states and observers
strengthen efforts to reduce primary emissions
of mercury and continue to support the further
implementation of the Minamata Convention.

7 (7)) EXTENDING THE
J QQ KNOWLEDGE BASE ON

MERCURY IN THE ARCTIC:

Expand studies considering the impact of climate
change and related ecosystem changes on long-

h that reflects
I and biological

Continue and extend the gecgraphical scope of
long-term contaminant monitoring

ADDRESSING REIMFORCING ADDRESSING
HEW MESSAGE EMNOWLEDGE
FINDING GAFPS
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