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Effect vs Impact
(Boehlert and Gill 2010)

Effectmeans that something acts on something else
Example – A cable EMF attracts a fish

Impact deals with the significance of the effect on an organisms, 
but more particularly on its population or its ecological community.

Example – A cable EMF cause thousands of fishes to halt their 
migration and thus preventing them from reproducing

Impacts can be positive or negative

To date, almost all studies of EMF and marine organisms have been 
at the “effect” stage (none or small)
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Review of three important field studies:

Westerberg, H. and I. Lagenfelt. 2008. Sub‐sea power cables and the 
migration behaviour of the European eel. Fisheries Management and Ecology 
15:369‐375.

Gill A. B., Y. Huang, I. Gloyne‐Philips, J. Metcalfe, V. Quayle, J. Spencer, and 
V. Wearmouth. 2009. COWRIE 2.0 Electromagnetic Fields (EMF) Phase 2: 
EMF‐sensitive fish response to EM emissions from sub‐sea electricity cables 
of the type used by the offshore renewable energy industry. COWRIE Ltd. 
COWRIE‐EMF‐1‐06.

DONG Energy and Vattenfall A/S. 2006. Review report 2005. The Danish 
offshore wind farm demonstration project: Horns Rev and Nysted offshore 
wind farms environmental impact assessment and monitoring. Prepared for 
the Environmental Group of the Danish Offshore Farm Demonstration 
Projects.
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SUMMARY of three field studies

Under some circumstances, fishes may detect 
EMFs from a submarine power cable, as 
demonstrated by modified behavior

Effects were localized and no impacts to 
fishes from power cable EMFs were detected

Further studies would be useful
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BOEM-supported efforts to date
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Mean EMF readings in µT

SCUBA Submersible
11-13 m 100-200 m

At Cable 112 µT 109 µT

At ~0.5 m 2 µT 3 µT

At ~1m 0.3 µT 0.2 µT
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OctopusSea stars

Anemones Sea Pens
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CrabsCorals and Gorgonians

Sea
Cucumbers

Sea Slugs
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Conclusions from initial surveys in 2012

PRELIMINARY RESULTS suggest that fish assemblages do not 
differ between energized and non‐energized AC submarine 
power cables.

There may be differences in invertebrate communities with 
sea pens exhibiting higher densities near energized cables 
compared to non‐energized cables, and sea stars exhibiting 
lower densities near energized cables.

Further surveys may change or clarify initial patterns observed 
in 2012.
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Potential Future Directions

Further studies on potential EMF impacts from 
DC submarine cables already operating in the 
marine environment

Additional field measurements of submarine 
power cable EMFs

Synthesis of information of sensitive species in 
Hawaiian waters
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Questions?

Donna M. Schroeder
Marine Ecologist and Fisheries Scientist

Bureau of Ocean Energy Management, Pacific Region
donna.schroeder@boem.gov

(805) 389-7805
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