Marine Aquaculture and Marine Ecosystems:
Environmental Impacts of Farming Finfish

Rebecca Goldburg, Environmental Defense,
New York, NY
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NOAA: pursue offshore
aguaculture

Grow: fish in cages sited
well out into the ocean

Legisiation prepared by
NOAA introduced in the
U.S. Senate in June 2005

NOAA'’s Goal: $5 billion/yr.
aquaculture industry.
Finfish are focus of R&D.
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Glehal production: of farmed
Salmenids; grown! IR marne waters,
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Source: FAO, 2005, figure courtesy of A.G.J. Tacon.



QUEEN
CHARLOTTE

WASHINGTON




ISSUEes

Salmoni feed
Water peliution
Salmon escapes

Are other ISSUues
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- j Goldburg, R, and R. Naylor, 2005,

y Transformed seascapes, fishing,

X 1 and fish farming. Frontiers in Ecology
**g’ and the Environment. 35:21-28.




Efificiency argument

« ARGUMENT: Catching small; low trophic level
fish to feed large, high trophic level farmedifish is
more efficient than leaving smallifishiin the ocean

to be consumed! by wild predatory fish caught by
fishermen.

* [faguaculture is substituting for fishing, this
argument has merit.

* [f aquaculture is supplementing fishing, this
argument Is not relevant. Growth in aquaculture
increases demand for small low trophic level fish
that are finite'in supply and critical food for wild
fishiand other marine predators.



Change in ex-vessel Prices for Alaskan Salmon, 1988-

2002 ($/1b)

Species

1988
Price

2002
Price

Change from 1988-2002
(%)

Chinook

2.69

1.23

Chum

0.86

0.13

Coho

1.72

0.37

Pink

0.79

0.06

Sockeye

2.37

0.55

Farmed
Atlantic

3.11

1.21




Global salmon production, 1950-2002
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Share of total production, 2002
Farmed 63%
Capture  37%
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Source: FAO FishStat




Global shrimp production, 1950-2002

Share of total production, 2002
Farmed 41.4%
Capture 58.6%

millions of metric tons
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UPSHOIE Evidence indicates that
agquaculture Is supplementing, not
substituting for, marine fisheries.
Marine aquaculture must thus reduce
its; use In fishifeeds of.meal andi oil
made from wild caught fish
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ANOTHER FEED ISSUE:

Farmed salmon;have relatively high levels of
contaminants which come fromtheir feed

SOLUNONSHHIO'REDUCE CONTAMINANMS:
1. Reduce fish meal and oil content of feeds

2. Source fishimeal and oil that is/ lower'in
contaminants (e.g. from South America)

3. Use new technologies to remove
contaminants from bulk quantities of fish ol



NUTRIENT POLLUTION: Salmon -
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farming discharges large-amounts -
of fish feces and other wastes =
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Bleicreisiple) Welisl gelltfife)g

v Decreased feed wastage
v Reduced polltution feeds

X \Waste capture systems

— Floatingl bag and tank systems

— Integrated aguaculture



Estimated nitrogen discharge from a $5
billion offshore aquaculture industry

» Use figures from salmon farming| to make
estimates

* Annual nitrogen discharges would be
roughly equal to that from the North
Carolina hog industry (about 10 million
hogs) or to the nitrogeni in untreated
sewage from 17.1 million people:

* Discharges are small compared to many.
nitrogen fluxes in the ocean, but are too
largeito ignore in policy-making.



Impact on wild fisheries: Substantial numbers
& of farmed salmon escape from salmon farms

. ’." -
Ry . Les~ B
. e s l{’ iy L o v
¥ e . - " - Y




d il pp

g byl

Epnmn amed w0 E
Ferl dls =wb compam

randim Lo e
lomed wavgani Py

[ e PR T R

1 e madhimny
Walkeag fun o m s

An underwater view of the seubmerged sea
wirh divers. Feeanic fTnvdfrdwte phele

FROpOCE N
INTERNATIENAL AR



ENVIRONMENTAL DEFENSE

Main Pass/Breton Sound
Before and after Hurricane Katrina




. Naylor et al. 2005. Fugitive Salrhdh: Aésessing
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Risks of Escaped Fish from Aguaculture.
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Offshore aquaculture: Escapes of truly
marine! finfish are different than escapes
of anadromous salmon

e Marine fish may
breed In ocean
cages; making
containment
Impossible

+ Potential impact .
on  genetic s,
structure of wild o, -
populations little i
understood



Impact on wild fisheries:
spread of diseases and parasites
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Conclusion

Some types of
aguaculture
development can
have substantial
Impacts on wild
fisheries and the
marine environment
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