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Findings Fish biodiversity

e |Indicators

Abundance site™

e Tropicalisation
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Findings Fish biodiversity

Sensitive method
e Species
» Latitudinal gradients
* Length data
» Target and non-target species
e Trophic groups

 Assemblage
» Diversity indices*
e Multivariate patterns*
* Mean trophic level*

 Mean Max length*
*4.2.1 Fishery dependent  Smale et al. submitted
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marine science institution

e Test indicators - Fishing
 Assemblage

Watson et al. 2007,
2009
Shedrawi 2008

PREY

e 41.2 PREDATOR

Sumner et al.’ 2008

Langlois et al. in prep
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Findings Fish biodiversity

marine science institution

e Test indicators - Fishing
 Assemblage
. ABC

BIOMASS
ABUNDANCE

W statistic
I B,>A : +ve

CUMULATIVE % DOMINANCE

SPECIES RANK

Sumner et al.’ 2008

Langlois et al. in prep
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Findings Fish biodiversity

marine science institution

e Test indicators - Fishing

 Assemblage
« ABC
e Species

4

Sumner et al.’ 2008

Langlois et al. in prep



Reassess risks Fish biodiversity
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Improve management Fish biodiversity

e Set priorities 99 . (20m-200m)
« Monitoring | ek ] wntevai
- — Blue sprat Pilchard
e Reassess risks e
Blowfish | | e;ga“gal
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o Cost-benefit analysis
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Cost-benefit analysis Fish biodiversity ¥ wismmavsii

. " Year 2010
e Current monitoring
Interaction F and SST
Relative
abundance
Compare ]
B Low
Lovs Hi F —
0 . ]
Along = C gradient —
]
]
]
N

Mean, variance
= sites and samples

NOAA/GFDL (SRESA1B) Cheung et al. 2009
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Year 2020

Cost-benefit analysis Fish biodiversity %¥

e Current monitoring
Interaction F and SST

Compare
Lovs Hi F

Along ° C gradient

Mean, variance

= sites and samples
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Cost-benefit analysis Fish biodiversity ¥ e avsr
Year 2030
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Compare
Lovs Hi F
Along ° C gradient

Mean, variance
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Cost-benefit analysis Fish biodiversity ¥ e avsr
Year 2040
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e Current monitoring
Interaction F and SST

Compare
Lovs Hi F
Along ° C gradient

Mean, variance
= sites and samples
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Year 2050

Cost-benefit analysis Fish biodiversity %¥

e Current monitoring
Interaction F and SST

Compare
Lovs Hi F
Along ° C gradient

Mean, variance
= sites and samples




il THE UNIVERSITY OF
Y@ WESTERN AUSTRALIA

Cost-benefit analysis Fish biodiversity ¥ wirmavsra,
Year 2060

e Current monitoring
Interaction F and SST

Compare
Lovs Hi F
Along ° C gradient

Mean, variance
= sites and samples

Means and Variance
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Cost-benefit analysis Fish biodiversity & et avsreun
Year 2010

Compare
No-take vs F
Along ° C gradient

Mean, variance
= sites and samples
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Cost-benefit analysis Fish biodiversity & et avsreun
Year 2020

Compare
No-take vs F
Along ° C gradient

Mean, variance
= sites and samples
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Cost-benefit analysis Fish biodiversity & et avsreun
Year 2030

Compare
No-take vs F
Along ° C gradient

Mean, variance
= sites and samples
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Year 2040

Compare

No-take vs F
Along ° C gradient

Mean, variance
= sites and samples
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Cost-benefit analysis Fish biodiversity & et avsreun
Year 2050

Compare
No-take vs F
Along ° C gradient

Mean, variance
= sites and samples




Interaction F and SST

Compare
No-take vs F
Along ° C gradient

Mean, variance
= sites and samples

Means and variance

Y@ WESTERN AUSTRALIA

Year 2060
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Cost-benefit analysis Fish biodiversity %

Current monitoring vs
Hivs Lo F

Mean Small
Variance High

To detect a change of 10%

Sites 11
Samples 20
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Gap analysis Fish biodiversity

* Monitoring framework 7\

marine science institution

* No-take areas provide adequate
experimental framework

e Assets
e Offshore demersal

* Risks
° Trophic 3 Doney, SciAm March 2006
e Ocean Acidity — p

e Land-runoff



Benthic ecosystem monitoring

Asset:. Ecosystem structure/biodiversity
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Risks Benthic habitats/biodiversity

CLIMATE CHANGE: ocean warming, storm .
disturbance (?), ocean currents (?), disease and
Invasives (?)

Unexpected phenomena (?):

Kelp bed Incipient barrens Widespread barrens

e.g. Trophic cascades/climate change effects in
Tasmania (Ling et al, various)
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Methods Benthic habitats/biodiversity

AUV (autonomous underwater vehicle)
» Australian Centre for Field Robotics (U.Syd)/IMOS/CSIRO
» Cost-effective sampling for LTM

ey
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Methods Benthic habitats/biodiversity
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Methods Benthic habitats/biodiversity

e May 2010: 3 locations (Abrolhos, Jurien Rottnest) 6
sites along depth gradient (15, 25, 40 m), 3 grids per site

e Over 150,000 benthic images, plus 3D reconstructions,
plus multibeam bathymetry, plus physical data

Abrolhos A Jurien
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Findings Benthic habitats/biodiversity

Previous WAMSI work on MF and other data sets
suggested useful indicators including:

» Ecklonia radiata cover and patch dynamics

e Cover of Scytothalia dorycarpa, sponges, Acroporid
corals, and multivariate assemblage structure

* Biodiversity surrogates
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Ongoing analysis to quantify these indicators

Scheduled to repeat AUV sampling in 2011

Continued sampling through IMOS.

Will also include Capes and additional grids where needed
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Reassess risks and improve management gz
Benthic habitats/biodiversity IO e et

* Inform component trees
* Monitor ‘biodiversity’ for EBFM

 Measure spatio-temporal variability in habitat
guality/extent
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Gap analysis Benthic habitats/biodiversity

o Synergistic effects of stressors
e Trophic interactions
« Range shifts

 Ability to acclimatize/adapt

“In short, [large] no-take zones will almost always be a
necessary component of EBM (the exception being
EBM efforts occurring at very small spatial scales)”.
Halpern et al 2010 PNAS
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