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Whether in the form of
fish, shrimp, lobster, or
scallops, seafood pro-
vides healthy and deli-
cous protein options.
Ongoing industry initia-
tives will help consumers
understand that the
benefits of seafood far
outweigh any risks.
Photo courtesy of Red
Lobster.

Seafood and Health: Clear Communi-
cations Key in Helping Consumers
Make Informed Seafood Choices
Studies by the National Academy of Sciences
and Harvard School of Public Health support
the importance of balancing the many bene-
fits of seafood consumption against the poten-
tial risks. Government and industry should fol-
low up to get the message to consumers that
seafood is always a healthy choice.

Joint Culture — Carp Polyculture
Provides Large Fish for Cash,
Small Fish for Food

Changes in polyculture species in Bangladesh
could yield both greater profits and food for
farmers. In research, the addition of silver carp
to ponds with Indian major carps and smaller
indigenous carps raised for family food would
allow farmers to sell some silver carp while
retaining some for food.
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NEW CONCEPT COMBINES OFFSHORE
WIND FARMS, MUSSEL CULTIVATION

Summary:

Thanks to ongoing research, expansion of blue mussel culture to offshore locations may be possible in Germany.
Initial trials showed that the basic biotic conditions in the German North Sea support the cultivation of mussels
under harsh conditions. Studies are now examining line culture options, installation configurations, and subsltrates.

Matthias Brenner
mbrenner@awi-bremerhaven.de

Bela H. Buck I
Angela Kohler

Marine Aquaculture ' i

Alfred Wegener Institute for Polar |
and Marine Research

Am Handelshafen 12 1

D-27570 Bremerhaven, Germany

Wind energy is the world’s most
dynamically growing energy source.
The first initiative toward an econo-
my based on renewable energy re-
sources in Germany was set by the
governmental decision to gradually
reduce the use of nuclear energy.
Plans were promoted to implement
large wind farms far out in the Ger-
man North Sea and large areas with-
in the coastal sea. As wind energy
operations only take place above
water surfaces, the idea was born to
co-use these areas for offshore aqua-
culture.

Offshore Opportunity

Because no expansion of tradi-
tional bottom mussel culture is pos-
sible in the intertidal zone of the
Wadden Sea due to licensing restric-
tions, environmental protections,
and stakeholder conflicts, offshore
aquaculture was considered a possi-
bility. However, several questions re-
mained.

Are longline cultivation tech-
niques adaptable to high-energy en-
vironments and other new culture
candidates? Is it feasible to attach
the culture constructions to the
groundings of the wind turbines,
while maintaining the strong hydro-
dynamic conditions?

These were the main questions
pursued by the authors and other
scientists at the Alfred Wegener In-

stitute for Polar and Marine Re- One element of the MytiFit project involves an evaluation of blue mussel

search when starting the first off- attachment to varied artificial substrates that could be used for culture
shore agquaculture projects in 2000. at offshore wind farms.
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First Results

Initial trial results showed that
the basic biotic conditions in many
parts of the German North Sea sup-
port the cultivation of mussels un-
der harsh conditions. Food availabil-
ity and quality, and larval supply are
sufficient. The blue mussel, Mytilus
edulis, showed excellent growth
rates and reached market size with-
in a season and a half.

Furthermore, modified and im-
proved offshore culture techniques
can now withstand the environmen-
tal forces of the North Sea. However,
these new constructions could cer-
tainly raise investments costs. All
such relevant site selection criteria of
potential culture plots should be well
known to calculate economic risks.

Parasitic Infestations

Research also showed that mac-
roparasites would be an important
consideration. Although all known
macroparasite species of blue mus-
sels are considered harmless to
human consumers, trade of obvious-
ly infested mussels is forbidden due
to legal restrictions.

Mussels grown
offshore are free

of macroparasites,

in contrast to bottom-
grown mussels

in near-shore areas.

For example, the parasitic cope-
pod Mytilicola intestinales is bright
red in color, and at 4 mm in length,
easily visible with naked eyes. It is
simply an aesthetic problem. Inter-
estingly, mussels grown offshore are
free of macroparasites, in contrast

In trials,

blue mussels
reached market
size within

a season

and a half.

to bottom-grown mussels in near-
shore areas. The complex life cycle
of parasitic trematodes is only com-
pleted near shore, where mussels,
periwinkles, and sea birds live in
close communities. Other parasitic
copepods need the long-living natu-
ral beds of blue mussels to develop
and establish their populations.

Infestations with microparasites
and viruses may follow the same pat-
tern, but in contrast to their larger
counterparts, infestations of these
parasites can provide serious risks
to the health of consumers. Al-
though the life cycles of common mi-
croparasites like Bonamia or Mar-
teilia species are still unknown,
their abundance might also be con-
nected with the natural mussel beds
near shore.

Water Quality

One can assume that offshore
areas have lower concentrations of
pollutants, pesticides, and near-sur-
face agents due to dilution of urban

Ongoing work

on mussel culture
at wind farms

is studying
construction |
configurations
that can handle |
the high-energy
offshore
environment.

80 January/February 2007 GLOBAL AQUACULTURE ADVOCATE

sewage and estuarine runoffs. In
fact, offshore areas provide a maxi-
mum supply of clean water with
good dissolved-oxygen conditions.
Mussels grown under such condi-
tions accumulate fewer toxins and
would likely have less stressed im-
mune systems and better overall
health than mussels grown in near-
and inshore areas. As shown by var-
ious European research institutes,
these factors result in higher growth
rates and yield a qualitatively better
product for human consumption.

Diagnostic Tools

In a new approach, the authors
are using modern biodiagnostic
tools to quickly and inexpensively
analyze site conditions and the over-
all health of mussels cultured in dif-
ferent offshore areas. With these
methods, the tissue of the mussels’
digestive systems responsible for
food uptake, storage of reserve sub-
stances, and detoxification provides
a clear signal on the health status of
the mussels.

For example, the condition of the
surrounding membranes of lyso-
somes is tested. Lysosomes are usu-
ally responsible for the recycling of
other spent cell organelles and meta-
bolic products, as well as harmful
substances that enter the cells.

The tissue of the
mussels’ digestive
systems provides

a clear signal

on the health status
of the mussels.

When the storage capacities of
lysosomes are overloaded, and cells
are stressed by high concentrations

Windmills




of harmful substances, the lysoso-
mal membranes can become unsta-
ble and pollutants leak back into the
cytoplasm with serious risk for
health. If membrane stability and
the overall health status of mussels
are low, more specific tests can eluci-
date the types and backgrounds of
the causal pollution. In contrast, if
lysosome membranes are stable,
there is strong evidence that individ-
ual mussels grow under good water
conditions.

Targeted Sites

The implementation of biodiag-
nostic methodologies to identify po-
tential culture areas within the
zones proposed for offshore wind
farms is one focus of the new Myti-
Fit project financed by the Ministry
for Construction, Environment, and
Transport in Bremen, Germany, and
the Alfred Wegener Institute for
Polar and Marine Research in Bre-
merhaven, Germany. Other aspects
include the quantification of micro-
and macroparasites, shell stability,
and the attachment strength of mus-
sels using different artificial sub-
strates.

In a test field located in the vicin-
ity of a planned offshore wind farm
about 31 km off the coast at Bremer-
haven, three test moorings with
large buoyancy will be deployed to
test the described parameters in dif-
ferent water depths.

The aim of the project is to accu-
mulate relevant information for the
selection of appropriate cultivation
sites for mussels in the planned
wind farm areas. The prediction of
rapid growth and high product qual-
ity should compensate for the high-
er investment costs of the culture
systems and help install a function-
ing offshore aquaculture system in
the German Bight.

Although harmless to humans,
the brightly colored Mytilicola
intestinales copepod that affects
mussels is easily visible.
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