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Different responses

Ampullae of Lorenzini
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Reason for concern?
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Data collection complete

Long term EMF monitoring station export cable Borssele
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Model results magneto-scape

—w Included input from
cable owners

—w Different scenario’s

—w 50 of Dutch North Sea

Hermans et al. 2023 in prep
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Risk characterization
Overlap magnetic field & elasmobranch sensory range

Note difference in power systems and axis!
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Behavioral experiments — St Abbs Marine Station
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Model tank, thanks to Peet Hovenkamp

Movement of shark during experiment
Shark ID: SCA026 Treatment: AC
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Movement track, thanks to Robbert Spoolder
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EMF & embryogenesis

Overlap nursery grounds
Development Embryogenesis

Sensory range dose-response
relationships

Traditional techniques & innovative

Growth rate &
Yolk consumption

Se n SO rS o Heart rate

conference, thanks to Maxime Weber
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A lot more to be done!

How To Address The Research Gap N
Present Knowledge Base (at varied EMF intensities and durations) Desired Knowledge Base
Electric fields
* Lab: Anti-predator freeze response in
% CInEEEE Field: Assess responses to cable EMF
E Lab: Quantify changes th
g Magnetic fields S
- - 3 Lab: Teleost and invertebrate development
[ | (DC) and fertilization altered (AC & DC)
a I e Ca I I I e ra I e S u y Lab: Mallusc genetic and cellular
response (AC)
*ll
- - - = Magnetic fields Fleld: Assess response to cable EMF
[ | g Lab: Teleost enhanced yolk-sac Lab: Dose response studies assessing

opulation genetic using egg iy -

T Lab: Teleost decreased swimming (DC) consequences of developmental
g Lab: Decapod activity and effects post-hatching (age,
C a S e S 3 sheltering unaffected [AC/DC) gender, and size)
s Field: Natural and mesocosm
k-1 Cable EMF 5 R .
g Field: Salmonid juveniles and adult eel — experiments with different power cables
H minor route deviation/delay (AC or DC) csnd

" Agent based modelling R

Cable EMF
. . > Field: Elasmobranch increased
. = exploratory/foraging behavior (AC & DC)
Ve rVIeW u C ISon e a § Field: No barrier to lobsters but Field: Assess behavioral and
< increased exploration (DC) effects wh
5 Field: Crabs still enter baited traps (AC) multiple cables
£
2 Magnetic fields - Thresholds and indicators.
2 Lab: Sheltering, behavioral, and - Habituation studies
physiological changes in crabs (AC & DC)
Lab: No influence of EMF gradient on
juvenile lobsters (AC & DC)
% Field: Species movements before and
x Independent knowledge on: after cable installation
% - Target species presence Hdlllnd_d-tMeasure and map !I.) EMF
5 -Cable presence, type, and number (Figure 3) including local geomagnetic field
[+ Desk: Encounter rate probability modeling
5 including timescales

* Consider in relation to population fecundity and mortality to determine any significance of impact

% From Hutchison et al. (2021). Receptor related present and desired knowledge 12

WAGENINGEN
base. - doi: 10.1038/s41598-020-60793-x

UNIVERSITY & RESEARCH
100years

1918 — 2018



Consortium - Public Private Partnership funding NWO

University

WAGENINGEN

UNIVERSITY & RESEARCH

Naturalis
Biodiversity
Center

Research centers

Bos

GTenneT T | Industry J
NGQO'’s
gl
O O N\ [T =
l “UQZ'E" Government
MSC Students DUTCH GOVERNMENTAL OFFSHORE
&L Suppliers
o - SME’s
y - (International)
N research
P i ) centers
WAGENINGEN STATION

UNIVERSITY & RESEARCH




