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2017 Herring biomass summary

* Across the southern Salish Sea, overall herring
spawn biomass was 9,466 metric tons

e down from 12,192 tons in 2016 (~22% decline)

e 2017 the 4th lowest year on record, after 2010, 2012,
2013.

* Survey effort was up ~21% in 2017 vs. 2016

* Cherry Pt. stocked declined from 516 to 372
metric tons (new low)

* 2017 survey effort at CP was reduced- high winds
* 604 stations over 19 survey days at CP in 2016
* 504 stations over 17 days in 2017



2017 PS Herring biomass summary

Estimated Spawning Biomass of Pacific Herring Stocks in Puget Sound, 1973-2017
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New Data on CP herring

TBiOS (DFW Toxicology) work implies residency in SOG
New data from USGS/NOAA (unpublished)

suggests larval abnormalities are common in
recent years (Nat Scholz, Paul Hershberger, et. al.)
Predation- work by Tessa Francis, Megsie Siple et al.

Eyed herring larvae from Alki Point
Photo by Laura Hanson




Predator-associated egg survival
Predator-driven egg mortality is high

across most spawning sites
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76 —99.6% of mortality
s owing to predation
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Harbor Bay Harbor

Slide from Tessa Francis, UW Ocean Modeling Forum and Puget Sound Institute



Low egg survival rates
are associated with declining trends in biomass

Quartermaster Port Madison Cherry Point
Harbor
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DNR/CP Reserve-funded gill net study
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Spawning behavior of CP stock

e Methods: Variable mesh gill net panels

* Timing

* Sex ratios, maturity stage, gonad wt, etc.

e Age structure vs. historical

 Genetic samples- were fish caught all CP fish?
(2017 results expected in fall)

* Genetic samples- sequencing for SNP analysis
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Gill net locations in 2016/17
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Also collected samples for genetics studies (Eleni Petrou, UW) and toxicology/larval testing with this work
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Gill net fish per sampling

2016 CP Number of Fish per Day

Sampled during daylight hours
Nets checked every 30-60 minutes
to limit bycatch
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Herring per day
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Historical Age Structure of CP Stoc

1974 % Biomass by Age Class 2000 % Biomass by Age
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Other projects using CP herring

» Supplemental projects: Eggs and gonads from Cherry Pt.
herring were also collected for local researchers,
including:

= Christina Villalobos (WWU):
= Effects of increased pH and temperature on larval
performance and survival

= (Cat Currans, Nautilus Environmental lab (DOE):
= Bioassays of larval temperature tolerance: CP herring have
increased temp. tolerance and are most similar to San
Francisco Bay stock

= Paul Hershberger (USGS):
= Laboratory work on herring parasites (mainly Ichthyophonus
and viral hemorrhagic septicemia virus, VHSV).
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MWT Total Catch Composition by Basin, 2016-17

Central Sound Catch Composition
Shiner perch
3%

Northern

Pacific whiting
(Hake)
39%

==____ Loligo squid

\ 1%
Other

Pacific herring 3%
50%

Hood Canal Catch Composition
Pacific whiting
(Hake)

4% American shad

2%
Northern
anchovy

1%

Plainfin
midshipman
Other

Pacific herring 3%
89%

North Sound Catch Composition

Snailfish  Threespine
3% stickleback
. \ 2%
Cross jelly

25% Loligo squid
< 2%

\Walleye pollock
2%

\Other

7%

Pacific herring
59%

South Sound Catch Composition
Pacific whiting
Northern (Hake)

anchovy 2%

0,
Water jelly Lz

29%
Loligo squid

/ 1%
/\ Plainfin
- midshipman

1%

Pacific herring Other
54% 2%




MWT herring catches relevant to CP
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Data Gaps for CP herring

Age class (stock structure) — repeat at intervals?

Residency/Migration: Toxics/Genetics/Tagging

Egg survival (Francis and Siple paper)

Larval dispersion and survival:

Icthyoplankton surveys/ Bird aggregation data

Spawn survey coverage in BC Strait of Georgia
Apply for DFO permit, but still coverage gaps
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Future Projects

Genetics- SeaGrant award with Lorenz Hauser, UW!!

- Detect CP herring elsewhere in Puget Sound

- Do SOG herring (MWT) include CP stock? (residency)

- Detect CP herring in Canadian SOG research catch?

- Finer stock delineation for all of PS (beyond microsats)

 Sampling in Canadian waters in 2018
* Sampling Fraser River estuary
e Larval fish surveys??




Questions?
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Herring in predator diets

Importance of adult Pacific herring
in predators’ diets

Marine birds
% not available Lingcod

1%

Dogfish @‘

12% Chinook salmon
o -, 62%

Sablefish e, Coho salmon

Harbour seal
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Pacgi;ty?ake Pacific cod
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Source: Fisheries and Oceans Canada, Nanaimo, B.C.
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