Research Directions and Mitigation
To meet requirements of federal and state agencies,
researchers at the Maine Offshore Wind Energy Test
Bed south of Monhegan Island are undertaking wildlifespecific monitoring for fish, benthic invertebrates (such
as crustaceans and shellfish), and marine mammals,
focusing on both direct and indirect effects. The Gulf
of Maine Research Institute and the University of
Maine are looking at the impacts of “chronic” sounds
to understand how they influence whale behavior. The
monitoring program will collect data over a range of
weather conditions near the test bed to gain a better
understanding of turbine acoustics in water.

As for EMF emissions, researchers believe impacts
can be reduced with better cable armoring, different
cable designs and deeper cable burial (Petersen and
Malm 2006). It is difficult to study EMF in the ocean,
therefore the Pacific Northwest National Laboratory
is working on a project investigating EMF sensitivity
and the American lobster in a laboratory environment
completed at the end of 2011 (Woodruff et al. 2011).
However, more information is needed to determine the
species that will potentially be affected by EMF, as well
as the range of fields transmission cables will generate.

Interactions with Offshore Wind
Energy: Marine Species
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The Gulf of Maine (GoM) has been identified by the
U.S. Department of Energy and offshore wind energy
developers as an “outstanding” location for deepwater
offshore wind energy development because of its strong,
consistent winds (Schwartz et al. 2010). The GoM is
also noted for its abundant marine life, which supports
economically and culturally important fisheries. How
might the introduction of floating offshore wind turbines
impact marine species in the Gulf of Maine?

to noise or electromagnetic field (EMF) emissions, can
potentially have cumulative effects on populations of
marine species.

Current research and proposals for commercial offshore
wind energy projects in the northern Gulf of Maine are
focused on floating structures, rather than the bottommounted turbine technology used at existing offshore
wind farms in Europe and proposed elsewhere in the U.S.
While there are currently no wind turbines installed at sea
This fact sheet summarizes potential interactions of in the U.S., there has been research on wildlife and wind
marine species with offshore wind energy developments turbine interactions at land-based sites and at multiple
off the Maine coast. Direct impacts, such as collisions existing ocean wind energy projects in European waters.
with floating structures or service vessels, and indirect This fact sheet is based on findings of those studies as they
impacts, such as species avoidance or disturbance due might apply to floating structures off the coast of Maine.

Marine Species of Conservation Concern
The GoM is extremely important to many species of temperate and subpolar marine mammals. Marine mammals are protected under the
federal Marine Mammal Protection Act (MMPA) and many are listed as threatened or endangered under the Endangered Species Act (ESA).
Six species of baleen whales, 11 species of toothed whales, and two species of seals have been recorded in the GoM (Pershing 2011). These
species are more common in spring, summer and fall when their prey is more plentiful. In particular, the GoM and the Nova Scotian Shelf
are believed to compose the entire feeding area for the critically-endangered North Atlantic right whale from spring until fall. The northern
Jordan Basin, approximately 60 miles offshore from the Downeast Maine coast, may be a winter mating area for North Atlantic right whales.
Many species of fish and invertebrates also inhabit the GoM, and sea turtles are occasionally found in the region (Bigelow et al. 2002). The
ESA-listed Atlantic salmon, Atlantic sturgeon and shortnose sturgeon move through the GoM on their way to and from Maine’s rivers
(University of Maine 2011).
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Interactions with Platforms and Cabling

Electromagnetic Field Effects

Direct effects to marine species are anticipated to be
minimal as collision or entanglement with the floating
platform and anchoring system is not expected. This
is due to the stationary nature of the platform and the
fact that cables will likely be relatively large in diameter
(greater than 5 inches) (University of Maine 2011).
However, wind turbine construction and maintenance
activities will increase vessel traffic in and around
wind-farm sites, which may increase the probability of
collisions with marine mammals.

Electromagnetic Fields (EMFs) are caused by high voltage underwater cables that transmit power (Gill 2005).
There are numerous submarine power cables in the GoM that are used to provide power to the offshore islands.
While effects can be reduced with cable armoring, EMF emissions have the potential to disorient many types of
marine species. For example, major groups of bony fish and crustaceans (e.g., lobster, shrimp, sharks and rays)
use the earth’s magnetic field to aid in orientation
and direction. To better understand this potential
interaction, European researchers exposed sharks and
rays to an EMF equivalent to emissions from industry
standard cables and measured their responses (Gill et
al. 2009). While EMF sensitive fish could respond to the
EMF emitted by the cables and were attracted to it, they
concluded that more research was needed to determine
how the response may scale up to population level over
the long-term (Ibid.). Several other studies have also
found that marine animals are sensitive to EMF and
display a range of behaviors when exposed to varying
American Lobster (Homarus americanus)
levels of EMFs (reviewed by Boehlert and Gill 2010).
Floating turbine designs showing anchoring systems

Cross section of submarine power cables

Seals may interact with the platforms, as they are
known to haul out on floating structures. Although
this is not thought to cause direct harm to the seal, the
platforms may be constructed in a manner that deters
this behavior.

Aggregation and Avoidance
Turbine platforms, cables and anchoring
systems may alter species behavior in
multiple ways. Species may avoid the
structures, and an array of structures could
cause marine mammals and other migrating
species to change their migratory routes. On
the other hand, many species of fish tend to
aggregate around floating structures at sea,
a fact that fishermen have been using to
their advantage for many years (Inger 2009).
Similarly, offshore wind energy structures
may act as Fish Aggregating Devices (FADs),
which may affect the amount and diversity
of prey. Arrays of offshore wind platforms
would also likely impact fishing practices in
the surrounding area, which will likely lead
to changes in the diversity and abundance
of species.

Sound Effects
Marine species rely on hearing in many ways, as
visibility can be low in the marine environment and
sound travels over four times faster in water than in
air. Species therefore use sound to communicate with
one another for feeding, mating and defense. Fish with
swim bladders, such as cod and herring, are particularly
sensitive as these bladders amplify a great range of
sounds. While there is a great deal of diversity in hearing
among marine species, many share the ability to hear
human-made sounds.
Shipping, commercial fishing, ferries and other vessels
in the GoM currently expose marine species to a noisy
environment that is heavily influenced by humans, a
factor that will make it difficult to estimate the noise
impact of an offshore wind installation. In addition,
while sound measurements have been performed in
the waters around offshore wind turbines in Europe,
the levels and types of sounds produced from floating
structures in the GoM are likely to be different from
these bottom-mounted structures.

Atlantic Herring (Clupea harengus)

Despite this uncertainty, it is anticipated that sounds during pre-construction surveys, construction, operation
and decommissioning of floating turbines and their associated anchoring systems may have the potential to:

Species distribution around a Fish Aggregating Device (FAD)

•
•
•

mask species’ communication and navigation vocalizations;
damage hearing of animals that venture too close; and
cause stress-related responses.

