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Introduction

Context and objectives

Context
» Stock assessment
> Global change

> Ecosystem approach to management

Objectives

> |dentify association between climate and
recruitment

> Developing quantitative tools
Pine CRSNG
> Incorporate tools to the Ecosystem NSERC

approach to management
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Case study: Pacific Ocean Perch

Pacific Ocean Perch

v

most abundant rockfish species on Canada's west coast

> coast-wide landed value of $4.4 million per year

v

females up to maximum 1.8kg, 48cm, males 1.4kg, 44cm

> two specimens >100 years old
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Case study: Pacific Ocean Perch

Reproduction
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Case study: Pacific Ocean Perch
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Study area
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Case study: Pacific Ocean Perch

A catch at age model

Outputs
Bayesian
Inputs catch-age model > Estimated historical
] spawning biomass &
» Commercial Each year, fish: recruitment
catch

v

die naturally = » Projections of future

» Biological data spawning biomass

) > are caught
> Ageing data: . > Probabilities of
Capture high > survive P
recruitment events .per. ormance .
> reproduce indicators for decision

tables

- age classes 1 to 30+
- males and females

- starts in 1940

- 5 years projections
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Case study: Pacific Ocean Perch

Model outputs: Recruitment

150000 A

100000 -

Recruitment

50000 4

T T T T
1940 1960 1980 2000
Date

Linking climate variability to rockfish recruitment




Case study: Pacific Ocean Perch

Environmental linear effects

The log of the recruitment (R) at year t is normally distributed
with mean p; and variance o?:

log(R:) ~ Normal(pt, o?)
e = a + 3 * Covariate;_1
> « intercept

» 3 environmental covariate effects

» Bayesian inference
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Case study: Pacific Ocean Perch

Environmental non-linear effects

The log of the recruitment (R) at year t is normally distributed
with mean p; and variance o?:

IOg(R,"t) ~ Normal(,ufi,h 02)

it = o + Bi x Covariate;_1

> « intercept

v

[; covariate effect of class i

v

Covariate;_; are split into classes i = 1,..., N

v

Bayesian inference

Linking climate variability to rockfish recruitment




Case study: Pacific Ocean Perch

Bayesian approach accounts for uncertainty
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Case study: Pacific Ocean Perch

Environmental variables available

Regional variables: Large scale variables:
> Sea level at Prince > East Pacific/North Pacific Oscillation:
Rupert (BC): 1950-2010
1940-2010 » North Pacific Gyre Oscillation Index:
> Haida eddies cover area: 1950-2010
1993-2010

» Pacific Decadal Oscillation Index:
1950-2010
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Regional environmental effects

Sea level at Prince Rupert
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Regional environmental effects

Sea level at Prin
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Regional environmental effects

Location of Haida eddies
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Regional environmental effects

Location of Haida eddies
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Regional environmental effects

Structure of Haida eddies

wiarm water

rotation

phytoplankton isotherrns

Credit: Robert Simmon

> Anticyclonic rotation
> ~ 200km diameter

» Form in late winter
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Regional environmental effects

Non-linear effect of Haida eddies

Medium eddies |
5000 1 n

4000 + [
3000 a
2000
1000

| » No effect of the small eddies
O_

Large eddies » Positive effect of the
0O 5000 - | medium eddies
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ensity

> No effect of the large eddies
3000

2000
1000 1
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Large scale environmental variables

East Pacific/North Pacific Oscillation
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Large scale environmental variables

Pacific Decadal Oscillation Index

3000 1 r

2000 4 M
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Large scale environmental variables

North Pacific Gyre Oscillation Index
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Conceptual mechanism approach

Larvae release locations
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Conceptual mechanism approach

Medium Haida eddies effect
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Conceptual mechanism approach

Medium Haida eddies effect
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Conceptual mechanism approach

Favorable conditions
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Conceptual mechanism approach

Main contributions

Bayesian approach: Conceptual mechanism:

> Used for explanatory analysis » Qualitative relations between

. environment and recruitment
> Flexible approach

> Regional and large scale

» Fully account for uncertainty environment variables

Perspective: Describe this conceptual mechanism in a Bayesian
network to test climatic/global change scenario
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Thank you for your attention.

€D cazne
.
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