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- Salmon must swim fast to pass through turbulent flows heading to
spawning areas

- But, swimming really fast through turbulent flows puts salmon at risk
of mortality after they have left the turbulent areas

- So, swimming too slow or too fast means no spawning

- Humans can make things (a bit) better!




| Fraser River and its tributaries
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A « Fraser River flows 1,375 km

e drains 1/3" of British Columbia
* is 4th largest river solely within Canada

» largest producer of salmon in Canada

* N0 dams on mainstem



Study System

a
L
L
1

Seton River
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BC Hydro Seton Dam and Fish-way




Turbulence approaching fish-way entrance
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Telemetry approaches

Coded radio tags  PIT tags
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Dam Passage (%)

Radio tagging to assess dam passage efficiency
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~50-90% efficiency
What limits passage?

2013 had high
temperatures

Turbulence and tailrace
characteristics?
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- triaxial accelerometry data|
converted to swim speeds,
oxygen consumption, and
energy consumption
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- swim tunnel respirometry
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Increased levels of burst swimming decreases chances

of reaching spawning grounds
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Why?

-fish spend 10-20+
hours attempting
to enter the
fishway

- inability to
recover from
anaerobic oxygen
debt



e (Can Seton Dam flows be modified to limit burst
swimming and improve passage success and post-
passage survival?

« Conducted a management experiment



Routine Operation




Alternative (experimental) Operation
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Routine

« Upto5m-sTflowsin
fishway entrance area

«  High turbulence along
fishway wall

Alternative

« Upto4.3m-s'flows
downstream of SSV4

Upstream flows towards
fishway entrance along
fishway wall
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Swimming speed (BL s™)
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ACOUSTIC-TAGGED Routine Alternative
Passage Success 93% (28/30) 100% (15/15)

Alternative



Routine Alternative
Acoustic 43% (13/30) 100% (15/15)
PIT 72% (279/388) 86% (176/204)

Summary:

Alternative operation:
« Decreased flows and turbulence in the fishway entrance area

« Reduced anaerobic costs *
« Passage success improved

» Increased survival to spawning grounds



Did altering flow patterns at the dam affect spawning?
- 276 PIT-tagged females survived to spawning grounds

- 68 entered spawning channel, assessed for spawning success
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No

-spawning success related to other factors
- e.g. longevity, arrival date, thermal experience (vanessaMinke-Martin)




- Dams and other areas of high and turbulent flows can impose strong
latent effects on fish survival

- The causes may involve high elevated metabolic stress and an
inability to cope with oxygen debt associated with anaerobiosis (burst
swimming)

- This issue will be accentuated in warmer years (lower DO)

- Maturing females are at more risk (less efficient cardiac systems)
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| Fraser River sockeye salmon
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 Fraser River is the largest producer of
sockeye in Canada (> 150 stocks)

» second most numerically abundant
Pacific salmon species

* most commercially valuable salmon and
fastest growing recreational fishery in
Canada

* important component of First Nations
culture, economy and environment



