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Topics to discuss

1. General overview of B. C. herring biology

2. Relevant aspects of the biology of herring
prey and predators

3. Descriptions of how stock, prey and predators

affect herring recruitment, growth and mortality

4. A preliminary exploration of the biological basis
of variation in WCVT herring egg production; can
we explain the current status of herring stocks and
is fishing responsible for changes in stock status?




B. C. herring populations




Cugsen Charlothe Islands

P -l iy EROMiEd

100 106}

Princa Rupart Duafrict

— ey Baeasl
m— Py ey B

T}
Cantral Codasl

o Thprare®s liebes
== lipawrany Do
== hye-Fahaty Daesas

B. C. herring stock status and sampling; n=527,199




Strait of Georgia

massss o Index
m— Pie-Frshery Biomass

1560 100

W.C. Vancouver |sland

m— Spawning Bioemass
= Pie-Fighery Bipmass




Apparent season growth trajectory
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Pacific hake
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What do we need to know about to understand
herring population productivity
(=population fecundity) variations?

1. Biological basis of recruitment variability

2. Biological basis for recruit size variability
because fecundity 1s closely related to fish weight

3. Biological basis of adult growth

4. Biological basis of adult mortality variation




Biological basis of recruitment variability
Environmentally-dependent Ricker stock-recruit analysis

Proportion variation explained

Adj. Stock Hake, Hake, T. spinifera, C.

Stock R-square fecundity year 1 year 2 year 3 marshallae =~ Podon

WCVI 0.76 0.61 0.39
Gulf 0.67

Central 0.49
PRD 0.82

0.63

Hake effect 1s competitive biomass




Biological basis of recruit size variability

Proportion variation explained

Adj.
R-square C.marshallae Oct. salinity Calanus sp.

0.49 0.65 0.35
0.47 1.00

0.85
0.55




Biological basis of adult natural mortality rate
variability for BC herring, excluding QCI
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Schematic of herring productivity spreadsheet
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Comparison of observed and estimated

population fecundity; p=0.20
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Summary of “What if”’ scenarios
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Population fecundity suppression
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Summary and Conclusions

1. Relationships have been developed which describe the
biological basis for variations in BC herring recruitment,
recruit size, adult age-specific natural mortality, and adult
growth rates

2. Recruitment variability is a consequence of different
effects among stocks

3. Recruit size variability is a consequence of calanoid
copepod abundance variations during the first year of life

4. Adult age-specific natural mortality rates for most
stocks increase with age and low 7. spinifera biomass in
August




Summary and Conclusions

5. Instantaneous growth rates of adult WCVTI herring
vary as a consequence of initial size and 7. spinifera
biomass in August

6. Results of a series of “What-if” scenarios suggest that
a 100-fold reduction in egg production would result from
either an effect of hake on recruitment, or an effect of

euphausiids on recruitment or adult growth and survival;

there was no detectable effect of the commercial fishery

7. There appears to be no opportunity to affect how
ecosystems influence BC herring productivity; results of
this study provide an understanding and predictive

capability




