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FIGURE 4

Mean individual-specific (open circles) and species-specific (horizontal line segments) electric field strength thresholds with 95% CI (vertical line
segments) for a behavioural response. Species-specific thresholds were predicted for the species-specific mean body length (small-spotted catshark
= 58 cm; thornback ray = 51 cm; European seabass = 30 cm; turbot = 27 cm; common sole = 30 cm), and thus, accounts for within-species
variation in body length. Small-spotted catshark had a significantly higher electric field strength threshold compared to European seabass and
common sole. Turbot had a significantly higher response threshold compared to European seabass and common sole. We found no significant
difference in response threshold between electroreceptive and non-electroreceptive fish species. Significance codes: Pucpc < 0.001 ***; 0.01<

Pmemc < 0.05 *.

Boute et al 2024 | 10.3389/fmars.2023.1286149
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Flatfish or Pleuronectiformes are believed to be sensitive

to magnetic fields

Orientation of plaice %0

(Pleuronectes platessa)in

the open sea: evidence for °D—d' mﬁm\w """"""" ‘h—m
the use of external

directional clues o ———— - é’o}_ o
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e Se— S— 801 I - MM Fig. 4. Pleuronectes platessa. Heights off sea
bed of Plaice 1 to 6 (a to f, respectively) in
relation to day and night. Dotted horizontal
line indicates height 3 m off bottom, above

30 30 which fish were deemed to be in midwater.
Sea bed is assumed to be horizontal and
mean sea surface (mss) is indicated by con-
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Possible responses to EMF
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Survival
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Young flounder - | MF@E7mT)
Plathichthys 0 5 10 15 20 25 30
flesus (Pisces) days from start of experiment
were exposed toa “Three test groups each of six individuals of young
static magnetic flounder Plathichthys flesus (2-5 cm in length) were
& compared against one control group. All animals
field (MF) ot 3.7 survived the experimental time of 4 weeks.”

mT for several
weeks.

Bochert and Zettler 2004 | https://doi.org/10.1002/bem.20019
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Hfects of electromagnetic fields on flatfish activity levels

Effects of electromagnetic fields (EMFs) on flatfish activity levels

Simulation of no avoidance

offshore windfarm
EMF in the lab D C
to investigate o attractio

flatfish behaviour &
-

behaviour

\
/',
erratic

no

behaviour same inside vs outside EMF
next steps

locomotion = AC & DC EMF possible ) )
N physiological o
23 ——a s CaUSE(S) ME|at0nin m..(o

| full 24-hr
control cycle
alternating current (AC) sunset

max ™~ 15 uT RMS Chapman et al. 2025 - . e .. in
direct current (DC) @ A EMF = at least twice probability transiting the
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max ~ 19.6 uT

STATION (faster, more directional swimming)

Chapman et al 2025 | https://doi.org/10.1016/j.marpolbul.2025.118652



Studies by the US Department of Energy
Fadific Nortfwest National Laboratary

Developmental laboratory trail

Atlantic halibut
(Hippoglossus hippoglossus)

3.000 uT ~10 exposure days
But no full transformation from
larvae to juveniles

(metamorphosis)

Results inconclusive & more
research needed

Schultz et al 2010
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Figure 3.3. Comparison of Average (+S.E.) Measurement for Myotome Height, Standard Length, and
Developmental Score

Schulz etal 2010 | https://doi.org/10.2172/1012305
Woodruff et al 2012 | https://doi.org/10.2172/1012305



Table 3.5. Summary of EMF Experiments with Fish from FY 2010 and FY 2011

Experiment Species Tested Testing Endpoint Result

Coho salmon Coho salmon (O. kisutch)  Decreased swimming Inconclusive. All fish

alarm response appeared to be highly
stressed in exposure cubes
w/wo EMF & unresponsive
to alarm substance

Coho salmon Coho salmon (O. kisutch)  Melatonin/cortisol Decreased melatonin levels

exposure marker in 3 mT and 0.13 mT (AC)
treatments, not statistically
significant

Trout egg development Rainbow trout Survival and development  Short- duration EMF
(O. mykiss) exposure caused apparent
developmental delay at

20 dpf

Atlantic halibut effects Atlantic Halibut EMF- exposed larvae were
(H. hippoglossius) slightly smaller, not
statistically significantly

Development EMF exposure slightly
delayed larval development,
not statistically significant

California halibut effects California Halibut Growth No effect
(P. californicus) Development No effect

Woodruff et al 2012 | https://doi.org/10.2172/1012305
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Figure S. Box plot of Atlantic halibut showing the 95% CI at about the median number of changes in
activity divided by the number of observations for the five zones and two time periods in the
Control and EMF Exposure tanks (n=6 trials).

Schulz et al 2013 |
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Beamtrawl survey

EMFs from subsea cables
likely do not affect flatfish
abundance or diversity.

Study conducted at 46 sites
in 2021 and 36 in 2024 using
beam trawls.

Future studies suggested
using tagging or controlled
lab experiments.

Subtle behavioural
responses to EMF cannot be
determined using beam
trawl.

Cables do not appear to act
as barriers or attractants for
flatfish.
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Results

¢ Mainly juvenile fish caught

e Fishing on 46 locations (Borssele)
and 36 locations (HKz)

¢ No difference in abundance or
diversity in EMF or reference area

Discussion
Results suggest

* no barrier working
* no attraction
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Subtle behavioural effects could not
be detected with this research design.
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Take way
There is not much known
There is some evidence of behavioral effects
These don’t seem acute but chronic,
and may result in problems in the long run

which we need to research.
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