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Presentation Outline

Background

Blue Food System & NEAO Hg

Climate & NE Arctic Cod Mercury

Synthesis

Lab Accreditation: NS-EN ISO / IEC 17025 (2017-Present)
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Barents Sea Ecosystem &

(NEAO 2020 - 8.2M tons/yr.)

Barents Sea - Shallow Shelf Marginal Sea of the Arctic Ocean

Northeast Atlantic Ocean
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Atm. Dep. (all) & Rivers (South) are the dominant Hg sources




Ocean Warming and Earth System Change in the

Arctic (Barents Sea Ecosystem)
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NEAO Mercury Model
Atmospheric Chemistry-Trophic Transfer-Human Exposure

2015 Mercury Deposition to Length-Adjusted Mercury
NEAO (NMA 2022) Concentrations in Marine Fish

(n=25,631, 2006-2019)
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Hg Assessment

Human Cooperation: Bank et al. 2025
Oleg Travnikov / AMAP Logic Note: Fish Hg is spatially correlated with atmospheric Hg deposition. (In Prep, STOTEN)



Long-Term Trends of Mercury Pollution in Norway

2019 Hg Wet Deposition Flux 2019 Hg° Air Concentration Hg Wet Atmospheric Deposition (GLEMOS Model)
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Case Study

Northeast Arctic

ENVIRONMENTAL
POLLUTION

Bank et al. 2023 i Wi \ Y . N
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Kola Transect: Long Term Barents Sea Temperature (°C)

Yearly Mean
Lowess Regression (5 & 20 year) Seabed Data Seabed Model
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Vanishing Arctic Ice:
Decline of Barents Sea Ice Extent (APRIL - 1979-2020)
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Symbol: data from NPI & used with permission*
Solid line: Lowess regression 5 years
Dashed line: Lowess regression 20 years
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The Signal and The Noise:

Temperature, P=0.78 o, > 0,075
Fish Length, P<0.01 . RN
5091ANCOVA P<0.01 Decline in Cod Hg “ S R
° L )d . - 0.050 T
—~ ° L b 03
O 45 . L R g
E ° ® .. . ‘ ‘ [ ) Y J ’ §
= . A . /i - 0.025
£ 4.0 _ * K e ' . . %
O [ ~~
— \ o ©® ¢ ° Y o MEHg O"BQ
3.5 Y‘ . A Ve 1 — -0.0005
3.0 1 .. ] e \\\ =
. . . --0.025
1900 1925 1950 1975 2000 \20'\25
Year M

Symbol + bar: data + standard error

Red solid line: lowess regression 5 years for temperature

Black solid line: lowess regression 20 years for temperature

Blue solid line: lowess regression 5 years for cod Hg concentration
Growth was relatively unchanged during the study period (data limited)

Bank et al. 2023 - Environmental Pollution

Barents Sea Temperature (Red) & Hg (mg/kg ww) in Cod Fillets (Blue) (n=1999)

“The signal is the truth.
The noise is what distracts
us from the truth.”

— Nate Silver
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Mercury Temporal Declines in other Arctic Fish
(Barents Sea - Capelin & Polar Cod / Lake Hazen — Arctic Char)
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Long-term declines in bluefin tuna (Lee et al. 2016), bluefish (Cross et al. 2015), and Greenland Halibut (Bank et al. 2021).



Global Environmental Change & Barents Sea Northeast Arctic

Cod Diet
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Synthesis

Atlantification of Barents Sea - inflow of
warm Atlantic Water is a major oceanic
source of heat to the Arctic Ocean

Barents Sea ecosystem changes include
ocean warming, receding seasonal sea
ice, and increases in boreal taxa

Feedback loops exist, and problems
could accelerate

Despite these ecosystem changes, cod
Hg was low and stable perhaps due to
ecosystem resilience, diverse diets, or
potential off-setting climate impacts?

Hg reactivity, Hg(ll) measurements, and
a lack of good, legacy re-emission data
limit Hg models.
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202 United Nations Decade Physical Twin Digital Twin
of Ocean Science
2 030 for Sustainable Development

Promote marine
spatial planning

Prevent
Historic data, and overfishing
near real-time

data from sensors

Feedback and
intervention
through human
and autonomous

actuators

Predict marine
pollution

Adapt to climate
change

Tzachor et al. 2023 To appreciate these prospects, we acknowledge potential applications of DTs across four thematic areas: (a) reducing and preventing overfishing, (b) modeling and predicting marine pollution, (c) adapting
to climate change, and (d) marine spatial planning (see Fig. 1).



Capacity BUI|d|ngmAfnCa : &ASI a

Largest Ocean Science Capacity Building Program in the
World (Africa to the Bay of Bengal Region of Asia)

Project is designated as ‘Aid’ (UN-FAO, NORAD & IMR)

Collaboration with 60 Countries & Celebrating 50 Years of
service this year!

Scientists from Africa & Asia learn about chemical
pollution, fisheries, ecosystem dynamics, and
oceanography, etc.

Contact -f for more information.
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