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Introduction

e Lobsters support some of the largest commercial fisheries
in the world and artisanal fisheries. (e.g., Homarus
americanus ; Australia rock lobsters)

e There are important small-scale lobster fisheries in the
coastal waters off Taiwan.
— Highly prized (USS 70/1kg; high demand in China)
— Traditional culture (e.g., wedding banquet)

http://www.climateprep.org/wp-content/uploads/2011/05/Fishing-Boats.png

01



Panulirus homarus Panulirus ornatus

Kuroshio Current
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The spiny fisheries in Taiwan

e Small-scale lobster fisheries (especially in eastern coast of
Taiwan)

e Fishing methods: trap, trammel-nets, diving
e Regulation (e.g., legal size 20 cm TL for all lobsters)

Bisha fish market,
Keelung, Taiwan
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Population dynamics and stoc

Environmental
factors

Can. J. Fish. Aquat. Sci. 67:

Recruitment
(Puerulus settlement)
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K productivity

(Butler 2003; Fogarty & Gendron, 2004, Capuly et al. 2010)

Growth
(e.g., intermolt period &
molt increment)

(Hartnoll, 2001)

Reproduction
(e.g., spawning season,
brood times,
Incubation duration, egg loss,

2010)

size-at-maturity)

Stock productivity

(Chubb, 2000; Caputi et al. 2010)

1

Mortality rate
e.g., predation, diseases, anoxia)

)

Dove (2004), Bartlett et al (2008)



Objectives in this study

— To develop an individual-based model (IBM) which can
incorporate the individual variability and the
environmental effect into the model.

— To use the developed IBM for the stock assessment of
the Taitung spiny lobster (P. penicillatus) fisheries

— To explore the possibility of using the developed model
to evaluate the impacts of climate change on the
estimation of biological reference points and the risk of
overexploitation
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A flowchart of stock assessment framework
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IBM’s parameterization:

Our field and laboratory data (Chang et al. (2007), (2009); Huang (2009))
Lobster literatures
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To Incorporate temperature into IBM

Degree-day concept

ethal lethal

Smith (1997)
Wahle & Fogarty (2006)
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Population dynamics & fishery simulation
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Individual-based model
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MLE fit of catch-composition from the IBM

Model

Observation
(Year 2003-2004 combined)
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Projected probabilities of SSB_,, larger than x% of 55B,
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Climate Change



Difference of population dynamics between the base model
and the temperature change scenario (+3 °C)

Abundance

Average size

SSB

Egg production

Season of simulation

High molt mortality

Condensed intermoult period
and incubation duration

Reach sexual maturity earlier

Increased spawning frequency
Extend spawning season
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Define the simulation scenarios
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Average Natural
Scenario  Model description annual mortality
SST (°C) (year?)
cT Current temperature regime (years 2003- 26.4 0.46
2004)
1T Increased tem!oerature would effect growth 27 4 0.46
and reproduction only
2T 28.4 0.46
3T 29.4 0.46
1TM Increased_temperature W(_)uld effect growth, 27 4 0.49
reproduction, and mortality
2TM 28.4 0.52
3TM 29.4 0.55
3THM Increased temperature would effect growth, 29.4 0.69

reproduction, and introduce extra mortality

based on IPCC (2007)
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Summary

e The developed IBM can be used for the stock

assessment for this small scale and data-limited
fishery.

e Decision analysis based on samples from a Bayesian
posterior distribution indicated that there is a

negligible risk of the stock dropping below 20% of
SSB,.

e This study demonstrated warming temperature
(climate change) can affect the estimation of BRPs.
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Management implication &
Future work...

e To explore the likely benefits and feasibility of
dncetparatingsemuraspmeantal factors in
management procedures based on the developed
IBM (Operating model)

— To investigate whether incorporating
environmental effects in management
procedures (environmental-based HCRs) would
improve management.
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Thank your for your attentign
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