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Scope of the 2018 Effects Assessment

An assessment of the biological effects of organohalogen and mercury exposure

in Arctic wildlife and fish
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An assessment of the biological effects of organohalogen and mercury .-
contaminants in Arctic wildlife and fish & 4

ffects of

Contaminants on Arctic
Wildlife and Fish

1. PCBs

2. OCPs

3. FRs

4. PFASs

STOCKHOLM
CONVENTION

HCBD, PCNs, PCP

polychlorinated biphenyls <€ Added 2001 (AnnexA)

mostly the sum of a varying number of congeners
organochlorine pesticides

hexachlorobenzene, hexachlorehexanes,
chlordane-like compounds and <€ Added 2001 (AnnexA)

dichlorodiphenyltrichloroethane-like compounds

flame retardants

mostly polybrominated diphenylethers (PBDEs)<€— Added 2009 (AnnexA)
and hexabromocyclododecane < Added 2013 (AnnexA)
poly- and per-fluoroalkyl substances

mostly carboxylic acids, such as

perfluorooctanesulfonic (PFOS), < Added 2009 (Annex B)
perfluorohexane sulfonate (PFHxS),«——— 2018 (under consideration for listing)

perfluorooctanoic acid (PFOA) <€ 2018 (under consideration for listing)
mercury - mostly total mercury (THg) _

—



An assessment of the biological effects of organohalogen

All studies based on correlative
relationships between POP
tissue/blood & biomarker

concentration —
Weight of Evidence only

vitamin requlation and status*
vitamines A, D, E, tocopherols, ...

enzyme activity*
cytochrome P450s, ...

oxidative stress
reactive oxygen species

hormone levels*
thyroid and steroid hormones

reproduction
egg shell thicknes, gonad size, ...

DNA damage (genotoxicity)

DNA strand breaks, telomer length, ...

and mercury contaminants in Arctic wildlife and fish

immune system function*
lymhocyte proliferation, interleukin
expression, ...

tissue pathology, skeleto- and
histopathology

liver and renal malformation, bone
mineral density, ...

neurotoxicity and behaviour
cholinergic receptors, gamma-
aminobutyric acid, ...

10. bioenergetics

basal metabiliic rate, emaciation, ...

. blood clinical chemistry

glucose, total proteins, alkaline
phosphatase, ...

*Indicates endpoints most commonly and consistently
included in Arctic wildlife and fish studies since 2010. 5




Risk Quotients (RQs) for Effects (on Immune and Hormone Levels) by PCBs

in Marine Mammals/Seabirds and THg in Marine Mammals
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Locations and
Effects Studies
Reporting
Linkages Between
Global Climate
Change-Iinduced
Ecological
Impacts and POP
and Hg Pathways

B rcBsincreased by
climate warming

I No effect on PCBs by
climate warming detected

I PCBs decreased by
climate warming

B PCBs co-vary with climate
osclllation Indices
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KEY MESSAGES

AMAP Assessmant 2076:
Chemicals of Emerging
Arctic Concern

KEY MESSAGES:
New and Lasting Impacts of Chemical
Exposures in Arctic Wildlife and Fish

Key Message #1:

Legacy chemicals (e.g. PCBs) and
mercury continue to pose a
significant concern for Arctic biota

Key Message #2:

The suite of environmental
contaminants found in many Arctic
apex predators is expanding and
may require new investigations of
their potential biological effects
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New and Lasting Impacts of Chemical
Exposures in Arctic Wildlife and Fish

Key Message #3:
Improved predictions of WILDLIFE HEALTH EEEmIERS
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Confounding Factors and POP/Metal Trends and Effects in Wildlife

Biological Factors Abiotic Factors _.-Lhanging Ecological Factors
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Wildlife Health in a Complex & Changing Arctic ‘4

LS _],

Key Message #4: g’ O
The impact of contaminant exposure in Arctic biota needs to be considered in

combination with other natural and anthropogenic stressors

and other effects

Changes in food abundance

Habitat degradation s (shifting prey abundance
(oil spills, noise pollution) - and movements)

Increasing human activity

Habitat loss . .. . .
tourism, shipping, oil exploration

(declining sea ice)
Infections

& diseases Invasive species

Relevance to Arctic Biodiversity:

Work by AMAP on biological effects of contaminant on Arctic wildlife complements CAFF work on
species trends, changes and biodiversity
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Knowledge Gaps and Future Research Priorities

Spatiotemporal aspects of contaminants

1. Lack of geographic data for the Russian,
Fennoscandian and Alaskan regions

2. We need panArctic harmonisation in terms of
sampling frequency, season and foci species

3. We need closer investigation of hotspot,
reference and ‘unique’ regions

Contaminant —specific focus

1. Problems to pinpoint individual contaminant
versus cocktail effects

2. We need to keep focus on existing high levels of
legacy contaminants

3. We need (more) physicochemical and industrial
data for emerging contaminants

Biota considerations

Lack of focus on marine-terrestrial and wildlife-
human coupling

. We need maturity- and sex specific toxicity,

supported by sufficient sample sizes

. Assessments needed in relation to spatial &

temporal variation in dietary exposure pathways

. We need better understanding of the role of invasive

and biovector species in a changing Arctic

Health effects

Lack of toxicity thresholds adapted to specific health
endpoints, species and contaminants

We need better identification of cumulative and
interactive effect thresholds

We need to scale-up individual effects to the
population level

Prediction of effects of complex contaminant
mixtures within a multi-stressor framework (e.g.
infectious and zoonotic diseases)

. OneHealth concept; information integration of

assessments from wildlife & human health studies
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Confounding Factors and POP/Metal Trends and Effects in Wildlife

Biological Factors Abiotic Factors - C_h\a\nging Ecological Factors
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*metabolism

Temporal % diet change for East Greenland polar bears (1980-2011)
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(McKinney, Iverson, Fisk, Sonne, Riget, Letcher et al. 2013. Global Change Biol. 19:2360-2372)



