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Fish Farms Drive Wild Salmon Toward Local Extinction

A summary of the paper Declining wild salmon populations in relation to parasites from
farm salmon, by M. Krkosek, J.S. Ford, A. Morton, S. Lele, R.A. Myers, and M.A.
Lewis, published in the peer-reviewed journal Science in December 2007.

*Written by Marjorie Wonham and Martin Krkosek

(To read the full report, go to: www.sciencemag.org/.)

Fish farms produce over two thirds of the salmon that humans eat, but this comes with
environmental and social costs. Scientists have long expressed concern over the
environmental impacts of fish farming, especially on wild fish stocks. Fish farms can
amplify parasites in the environment and cause damaging, even lethal, parasite
infestations of juvenile wild salmon'? This study shows that the infestations are so
damaging that they threaten the viability of the affected wild pink salmon populations.

Summary

The peer-reviewed study investigates the impacts of sea lice from fish farms on returns of
wild pink salmon to British Columbia’s Broughton Archipelago. The results show that
recurrent sea-lice infestations have driven a rapid four-year decline in the pink salmon
populations. The scientists calculate that sea lice have frequently killed over 80 per cent
of the annual wild salmon returns to the Broughton. The study concludes that the salmon
are approaching extinction and will collapse by 99 per cent in four years, or two salmon
generations, if the infestations continue.




Figure 1: Map of Study Area
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The scientists compiled Fisheries and Oceans Canada data on the number of pink salmon (Oncorhynchus
gorbuscha) returning each year to rivers in two regions of the central British Columbia coast. To the north
were 128 populations (64 rivers) not exposed to salmon farms. To the south were 14 populations (seven
rivers) in the Broughton Archipelago, exposed to salmon farms. Black dots show salmon farms.



Evidence

What are sea lice?

Sea lice are natural marine parasites of fish. They feed on salmon skin, muscle, and
blood. The feeding can cause stress, osmotic failure, viral or bacterial infection, and
ultimately death’. Sea lice frequently infect adult wild salmon®. Where there are no fish
farms, lice infect fewer than five per cent of the juvenile wild salmon’. Sea lice are
naturally rare on wild juvenile salmon because the adult salmon that carry the parasite are
offshore when the juveniles enter the sea.

How do fish farms affect juvenile wild salmon?

Where there are no fish farms, lice infect fewer than five per cent of the juvenile wild
salmon’. Fish farms amplify the parasite in the environment where juvenile wild salmon
migrate'. On their way to the ocean, the juvenile wild salmon pass the farms, become
infected, and many die”. In the Broughton Archipelago the wild juvenile salmon spend
their first two to three months of marine life chronically exposed to sea lice?.

How do fish farms affect wild salmon populations?

The new study by Krkosek et al. in Science documents the severity of the sea-lice
infestations for pink salmon populations. Since sea-lice infestations began in 2001, the
Broughton Archipelago pink salmon have rapidly declined (Box 1). During this time sea
lice have killed over 80 per cent of the pink salmon returning annually to the Broughton
(Box 2). The scientists conclude the pink salmon are approaching extinction and expect a
99 per cent collapse in four years, or two salmon generations, if the infestations continue.

Figure 2. Juvenile pink salmon infected with sea lice.



Box 1. Sea-lice infestations drive wild salmon toward extinction

Human stressors

Farm salmon Mo Few Many Few
Lice Mo No Many Few
Fishing Yes Yes No Na
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Unexposed Pre-lice Infestations Fallow

The scientists analyzed Canadian government data on pink salmon population from rivers on the central
British Columbia coast (Figure 1). They organized the data into four groups according to whether or not the
populations were exposed to salmon farms before and during the sea-lice infestations:

1. Unexposed - Wild salmon from rivers just north of where the salmon farms are located
(years of data: 1970-present);

2. Pre-infestation — Wild salmon from rivers near salmon farms but before sea-lice
infestations (1970-2000);

3. Infestation — Wild salmon from rivers near salmon farms during sea-lice infestations
(2001-present); and

4. Fallow — Wild salmon from rivers near salmon farms but when many of the farms were
closed (2003).

The scientists calculated the population growth rates for each group. A positive growth rate means the
salmon are stable or increasing. A negative growth rate means the salmon are declining to extinction.

Unexposed populations were very similar to exposed populations before the infestations, when both groups
supported commercial fishing. When the infestations of the exposed populations began, their population
growth rate declined and the fishery was closed. When the farms were closed, sea lice declined, and the
populations improved.

The scientists found that during the infestations, the exposed populations were not only depressed, but also
rapidly declining. Based on the rate of decline, the scientists calculated that, if the infestations continue, the
pink salmon populations will decline to extinction (99 per cent collapse) in a further two salmon
generations (four years).




Can closing salmon farms help wild salmon?

Sea lice have infested wild juvenile pink salmon in the Broughton Archipelago since
2001°. In one of these years, 2003, a primary juvenile salmon migration route was
fallowed, sea lice abundance declined’, and the pink salmon populations improvedg. The
new study by Krkosek et al. in Science confirms this pattern, suggesting that the pink
salmon populations have the capacity to rebound if the farms are closed (Box 1).

How do fish farming impacts compare to fishing?

Sea lice are more damaging to the wild pink salmon than fishing. When sea-lice
infestations began in the Broughton Archipelago, pink salmon populations collapsed and
the commercial fishery was closed. Although the fishery remained closed, sea lice
continued to drive the pink salmon toward extinction. Just north of the Broughton
Archipelago, there are no salmon farms, no sea lice infestations, and the salmon
populations continue to support commercial fishing.

Box 2. Sea-lice infestations frequently Kkill over 80 per cent of wild salmon returns
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The scientists calculated the proportion of the annual pink salmon returns to the Broughton Archipelago that were

killed by sea lice by combining the government salmon data with data on sea-lice infections of the ju

venile

salmon. The estimates, made for each river in each year between 2002 and 2006, show that over 80 per cent of
the runs were frequently killed by lice. The scientists then combined the data in a mathematical model that shows
the sensitivity of wild salmon populations to sea lice. As the number of adult lice per fish increases the proportion

of the returning salmon run that is killed rapidly rises.
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