


Female with tarspot (sperm) & eggs ~ Phyllosoma larvat
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LARVAL DISTRIBUTION
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Jurien Annual
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Correlated with
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Alkimos Annual
Puerulus
Settlement

Correlated with
Monthly Sea
Surface
Temperature

1982/83 to 2007/08
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Puerulus Jurien v. Temperature (February 24-31S,1 09-113E)
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Puerulus Jurien - Temperature (Feb - Apr)
(Rain South Oct - Nov)
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Reynolds Satellite Temperature (Feb - Apr)
Lower West Coast (27 -34 S,105- 117 E)
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Mean Latitude

Correlation between Fremantle Sea Level and Mean La
of Puerulus Settlement
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Mean carapace of the smallest 10% mature females
(Melville-Smith and de Lestang 2006)
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Rock lobster: Migrating ‘Whites’ Carapace Length
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'‘Whites' Carapace Length (mm)

'‘Whites' carapace length and Water temperature

(Feb-Jun lag 3-5 yr)
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'‘Whites' carapace length and Water temperature
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Proportion of catch

North Coastal Catch by Depth (m)
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Scallop catches v. El Nino eve
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Scallop Recruitment v. temp: Abrol
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log(Recruitment index)
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Pearl oyste—
piggyback spat (0O+ and 1+)

Hart & Joll 2006




0+ Spat (per 1000 shell)

0+ Spat (per 1000 shell)
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Rainfall trends (Nov -April) Bidyadanga
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Lagned sea level (om)
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Tailor: Recruits 0+ (Feb-Apr) v.
Salinity previous year (Capes Curre
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Dhufish v. Capes current (Dec-Feb)

(+ve trend salinity/wind: 1983+)
37.0 trong current
36.8 | 0D4
94
36.6 |- A
Good
3041 95 03 Recruitment
% A
g 36.2 o5 86
< I 93 05
Shi o 02 T8QA 0% &7
— 92 g3 90 O 91,08 & @
35.8 - ° S ) 0.
88 00
356 F  Weak Poor a4 =
current recruitment ¢
35'4 - L 1 1 ] :| ] J
25 3.0 3.5 4.0 4.5 5.0 5.5

Lenantol et al. (200¢

Wind speed (m/s) North component Capes



Re-assessment of risk status

e |dentification of environmental variables
affecting asset (captured species)
— Spatial and temporal effect

e Historic trend of environmental variable
— Neutral, positive, negative trend

* Projected trend of environmental variable
from climate models at appropriate scale
— WAMSI Node 2, IOCI



Implications for stock assess
(Rock lobster case study)

* Biological parameters generally assumed fi

e Climate change trends of biological parame
— Size of migrating (to deepwater) lobsters smalle
— More lobsters in deep water
— Size of maturity smaller
— Change In growth curve
— Reduced recruitment



Improve management of asse

Improve stock assessment modelling
— Trends in biological parameters and abundance

Changes in abundance (+ve or —ve)
— Adjust fishing effort and/or catch quota

Changes in biological parameters (eg growt
— changes in minimum/maximum size etc?

Change In spatial distribution of species
relative to management boundaries

— Policy - change boundaries?



Gap analysis

Environmental effects on biological parameters
— Spatial-temporal scale

Future environmental trends from climate models
at appropriate spatial-temporal scale

— WAMSI Node 2, I0CI

— Inshore trends

— Seasonal variation

Understanding effects of CC on fisheries
Management policy issues
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Future climate trends/Research

 Poloczanska et al. (2007) CSIRO Mk3.5 md
— Waters around Australia will warm

1-2°C (2030s) & 2-3C (2070s)
— Westerly winds in southern Australian waters we
* Higher frequency of ENSO events?

WA marine climate change (WAMSI Node 2)
— Indian Ocean, Leeuwin Current, coastal site

 Indian Ocean Climate Initiative (IOCI)
— Storm rainfall decline (south-west)
— Increase In cyclones/rainfall (north-west)



Summary

Increased El Nino events — climate shift/change
— Weaker Leeuwin Current & lower puerulus settlement

Increased water temperature (autumn/winter)
— +ve relationship with puerulus settlement

— Lower size of maturity = increased egg production
— Lower size of migration = increased catches offsho

Decreased storms/westerly winds
— -ve relationship with puerulus settlement

Pluses & minuses In climate change effects

Population parameters (eg size of migration, matu
change over time




LINKAGES

 Node 2 — climate change

« FRDC proposal “Oceanographic factors
affecting the western rock lobster puerul
settlement”



Issues

Need for assessment of climate change effe
selected fish and invertebrate fisheries?
— Assess environmental factors affecting fisheries
— Trends In those environmental factors
— Assessment of climate change effects on fisherie



Research Findings

« Caputl, N., de Lestang, S., Feng, M., Pearce, A.
(2009). Seasonal variation in the long-term wagmi
trend in water temperature off the Western Australi
coast. Marine and Freshwater Research 60: 129-1

e Caputi, N., Melville-Smith, R., de Lestang, S.nge
M., Pearce, A. (in press). The effect of climate
change on the western rock lobster fishery. Can. J.
Fish. Aquat. Sci.

e Lenanton, R, N. Caputi, M. Kangas, M. Craine
(2009). The influence of the Leeuwin Current on
economically important fish and invertebrates off
temperate Western Australial. Royal Soc. WA 92
111-127




