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BCSRIF - Bo’rﬂenecks [®
Survivadl

The Bottlenecks to Survival
Program represents an
ambitious expansion of PIT tag
infrastructure and applications
(Chinook, coho, and
steelhead) within the
Canadian Salish Sea (and to a
lesser extent WCVI|

The program is a beginning
and aims to leave a lasting
physical and methodological
legacy

Entering second phase of
funding




« Why PIT Tagse

« PIT tags do not replace coded
wire tags (CWTs)

« PIT tags offer:

= |ndividual ID

= (Effectively) limitless life

=  Non-lethal decoding
(useful for mark release
recapfture)

= Remote detection (in-river
or fishway arrays)

a\‘.\.-

» Repeated tagging of a cohort
can allow determination of
stage-specific survival




Five “Activities”

« Survival bottlenecks for hatchery-reared Chinook
salmon and sympatric wild stocks

=

- Survival bottlenecks for hatchery-reared coho salmon -
and sympatric wild stocks :

Over winter tfrophic ecology, growth, and physiology
of ECVI Chinook salmon (with UVic)

Steelhead bottlenecks to survival and optimization of
steelhead hatchery production (with Ministry of
Forests)

« Enhanced fishery monitoring (with DFO Stock
Assessment)




What will we do with stage-specific survival
estimates:

Develop “Generalized” stage-specific survival model
that can be used to test how changes to abundance
or survival for different stages would impact adult
abundance

Compare hatchery and wild survival and investigate
the specific stages driving any differences

Investigate freshwater survival from release to ocean
entry, a stage which is currently rolled into “survival to
recruitment”. Freshwater survival impacts may be
more amenable to mitigation than marine impacts.

Compare stage-specific survivals in “Good” years
and/or stocks and/or origin groups (hatchery vs wild)
to “Bad” years and/or stocks and/or origin groups
(hatchery vs wild) to understand factors driving
variability or trends in survival.




What else will PIT tag application and

infrastructure allow us to do:

Understand how individual-level factors
(size, pathogen presence, condition)
influence survival.

Develop a mechanistic understanding of
the results of experimental release
strategies (i.e. if late releases, net pens,
etc.. Increase overall survival how — at
what stage — are they doing it)

Improve escapement estimates (e.g.
expansion of counts to account for
passage after fence removal; calculation
of rates of fish entering systems but not
entering hatchery raceways)

Develop studies of terminal mortality rates
Develop predation studies
Refine fishery stock assessment (e.g.

investigate differential exploitafion of
hatchery and wild fish)




Activities 1 & 2 — Survival bottlenecks
for hatchery-reared and naturally-
oroduced Chinook and coho salmon
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Fall / Eorly Wln‘rer Morlne Tagglng

Detection at
Return

Summer Adult




e

Marine tagging (microftrolling)
A

Electric Downriggers

2 Sides (up to
12 hooks)

5 Minute timed
deployments

Catch logged by
the hook






https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DETfma2rYxic&data=05%7C01%7Cjatkinson%40bccf.com%7Cf327b8ca040c469e8a1e08db540932f3%7Ce2d2787f0ce94060ab5d855c83749056%7C0%7C0%7C638196170706034773%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=9VZ5Qb9F02mCk5W%2FOXsgM5lalvfoZZXrNdmwT3q1Xew%3D&reserved=0
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Bottlenecks Program To Date

Hatchery PIT-Tagging

Chinook
(fall)

Chinook
(summer)

Chinook
(fall)

Coho
(smolts)

Coho
(smolts)

Coho
(smolts)

Steelhead

31,640

33,994




Bottlenecks Program To Date

Estuary/River PIT-Tagging

Cowichan,

Nanaimo, Chinook 10,361 10,814
Puntledge

Black Creek,

Cowichan,

Englishman, 18,220
Nanaimo,

Puntledge

Cowichan,

Quinsam, Steelhead
Englishman




BCCF Tagging
Volunteer Tagging

3 seasons (August-May)
> 480 Microtrolling Days
11,200 gear deployments

Marine tagging
(microtrolling)






https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpsfsogdc.maps.arcgis.com%2Fapps%2Fdashboards%2Fdfd60eff62714806b731d3bfe7e98066&data=05%7C01%7Cjatkinson%40bccf.com%7Ca9ff7735176e43094f6b08db45e0e727%7Ce2d2787f0ce94060ab5d855c83749056%7C0%7C0%7C638180604484998386%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=DHoDQE%2FdkkBvEAatb3Wo7APQy7d2Nwipg0bcVjYS3Q0%3D&reserved=0
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Second Ocean Winter Chinook Stock Composition by PFMA and Month
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Bottlenecks Program To Date

Microtrolling PIT-Tagging
# Tagged (% Target Stocks)

Chinook Coho

First Ocean Second Ocean First Ocean
Year Winter Winter Winter .
2020-2021 1,849 (65%) 205 (68%) 654(19%)F™
2021-2022 2,977 (77%) 244 (60%)
2022-2023 2,347 (?) 129(?)
Totals 7,173

Note: Genetics were not
analyzed for Coho after
2020-21, no Coho tagging in
2022-2023



Activity 5: Enhanced
Fishery
Monitorin

Main Objectives

1) Monitor recreational fishery harvest for
PIT tags to identify fish that survived to
contribute to a fishery

2) Modernization of recreational catch
monitoring through video surveillance

THIS IS AN ENHANCED FISHERY MONITORING SITE

You are participating in new and important catch monitoring research
simply by placing your fish on this table.

Fisheries and Oceans Canada Stock-Assessment Division and the Pacific Salmon Foundation are conducting novel
recreational fisheries research using video surveillance and RFID technology integrated into this cleaning site to
identify and detect fish marked with Passive Integrated Transponders (PIT tags).

Hundreds of thousands of wild and hatchery produced Chinock and Coho Salmon have recently been PIT tagged to
help researchers better understand the factors affecting salmon productivity in the Salish Sea. PIT tags contain a
unigue identification code and are injected into the body cavity of a salmon (see figure below); when a tagged fish is
cleaned and detected at this site, specific information about that individual can be used to understand details about
its life—where it's from, if it's been caught before, etc. PIT and video data collected at this and other Enhanced Fishery
Monitoring sites onVancouwver Island will provide valuable information about stock-specific exploitation rates, and help
supplement DFO’s head recovery, coded wire tag, and creel survey programs.

Note that while some anglers may be captured onvideo, no personal information is being collected and all data are
handled in accordance with Federal Government privacy guidelines. For those with pacemakers, please be aware this
site uses RFID technology.

*12mm PIT tag found in lower body cavity anterior to pelvic fins

This research is supported by the BC Salmon Restoration and Innovation Fund and has been endorsed by the
BC Sport Fishing Advisory Board. For more information, please contact salmonfdpsf.ca

BRITISH COLUMBIA I*I Fisheries and Oceans  Péches et Océans

Canada Canada
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Infegrated PIT
Antennas
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onfinuous Data - Landings
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Englishman River

» Assess Marine Survival Rates of Coho
Between Two Locations

» Tag a subset of outmigrants throughout
the outmigration

» Shelly Creek (in Partnership with MVIHES)

» Center Creek (in Partnership with Snaw-
Naw-As)

» DFO RRU asked us to assess the Side-
Channel (2021)

» Side-Channel




Markers

Englishman Sites

Mainstem PIT Array
Shelly Creek

Side-Channel
Center Creek




Tags Deployed
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Englishman River 2022 Coho Adult Return Stock Structure

Englishman River Coho Strays

Little Qualicum
MNanaimo

Big Qualicum
B Cowichan
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