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Fishes live in the sea, as men do a-land;
the great ones eat up the little ones
William Shakespeare

Everybody loves sockeye salmon!

* Through much of their life cycle Fraser River sockeye are a nice mouthful, mostly
freely available in the open waters

* Living in the ocean is living in a state of fear:
* Fish eat fish — when two meet, the smaller one tends to become prey
* What species it is doesn’t really matter as long as the size is about right

* Most smolts will be eaten, mortality rates are high



Potential predators: whodunit?
Required evidence

* The prey and predator must overlap in time and space
* The prey has to be eaten or preferred by the predator
* There has to be a sufficient abundance of the predator for it to have an impact

* The predator abundance must have been increasing in recent decades, or there
must be indications that the predator have shifted to feed more on sockeye, e.g.,
because other prey have become less abundant
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Salmon shark

* “Salmon are preferred food during
the summer months for salmon
sharks that move to coastal areas”

* Feed primarily on salmon in spring
and winter in the western North
Pacific and Bering sea with sockeye

averaging 40% of stomach content
(in 1958-59)

+ Abundance: Lower than blue shark

* Up to 3 meter and 300 kg * Trend: similar to blue shark?



Salmon shark

+ Post-Cohen estimates:

+ Williams et al (2010)
estimated the salmon shark
population in the BC
surface waters to ~17,000
individuals

* Annual consumption of
sockeye by these salmon

shark could be 700,000

http:/ / www.topp.org
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Daggertooth

* Pelagic species, up to 146 cm; prey up to half its size

* Diet is varied and include sockeye salmon

* Abundance?

+ Trends?

* ~15% of maturing
sockeye had
daggertooth
Injuries in
2003-2004

Daggertooth. Photo: William van Orden

Angler with a Fraser River sockeye
salmon with recent, presumed
daggertooth slash wound, Aug. 2010



Potential marine mammal predators




Usual

suspects:
seals and
sea hons

* Seal diet (1982-1988): mainly hake &

herring, salmonids 4% of diet

* No evidence of sockeye smolts being

eaten

* Sea lion diet: 30% herring, 18% hake,

17% salmon, 15% rockfish, ...

* Of salmon 9% were sockeye
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Conclusions — the culprit?

* “Alternative prey” have decreased, which may have caused
increased predation pressure on sockeye, but lack data to
evaluate this

* Seal and sea lion populations have increased in BC and SE
Alaska since late 1970s, but no evidence that sockeye is a
preferred prey

* No indication that any individual mammal predator targeted
sockeye or that any pose a threat to the population

* We conclude that no single predator may have caused the
decline of Fraser River sockeye (but some may have contributed)

* Predation is more likely to be part of the cumulative threats
tacing sockeye Did the butler do it?



Conclusions — cumulative threats

* Cumulative threats are far more difficult to evaluate than a single factor

* Stress from higher water temperatures and running the gauntlet through predators,
whose alternative prey may have diminished, may all have had cumulative effects

* Assessing the cumulative effects of these and other stresses will require integrated
evaluation, but information about ecosystem resources and interactions is not available

* We conclude that there is little to no information to evaluate the cumulative effect of
predation on Fraser River sockeye salmon with certainty

* Qverall: surprisingly little information about the ecology of Fraser River sockeye!



Recommendations: dynamics

* #64: DFO should undertake or commission research on Fraser River sockeye salmon
smolts at the mouth of the Fraser River estuary to determine stock abundance, health,

condition, and rates of mortality

* #65: DFO should undertake or commission research, in collaboration with academic
researchers and, if possible, the Pacific Salmon Commission or another appropriate
organization, into where and when significant mortality occurs in the nearshore marine
environment, through studies of the outmigration from the mouth of the Fraser River

through to the open ocean



Recommendations: cumulative effects

* #71: DFO should develop and carry out a research strategy to assess the cumulative
effects of stressors on Fraser River sockeye salmon and their habitats. Cumulative effects

may include multiple sources of a stressor, exposure to stressors over the life cycle of
Fraser River sockeye, or exposure to multiple types of stressors interacting in a
cumulative manner.

* #72: DFO should consider the cumulative effects of stressors on Fraser River sockeye
health and habitat in its management of fisheries and fish habitat.



Recommendations: ecosystem info

* #73: DFO should develop and maintain a central inventory of information about existing
and new Fraser River sockeye salmon research. DFO should make the inventory
available to the public, and make the information in the inventory available to non-DFO
scientific researchers.

* #66: In furtherance of Canada’s understanding about what regulates Fraser River
sockeye abundance and distribution, Canada should propose an international, integrated
ecosystem research program to measure biological, chemical, and physical
oceanographic variables in the offshore Gulf of Alaska. Some or all of the research would
be conducted in collaboration with academic researchers, PICES, and / or the North
Pacific Anadromous Fish Commission.
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Can we afttord 1t?

* Can we afford not to?



