





Climate change in SE Australaia

SE Australia is predicted to be the
fastest warming region in the southern
hemisphere

Water temperature predicted to rise
by 3°C to 5°C

(3.8 X global average)

Increase in strength and southern
penetration of East Australian Current



Climate Change Signal — Matria Is. [Eastern Tasmania]

Mean SST (deg C)

Mean surface salinity (ppt)

After Hill et al. (2008). Geophys. Res. Lett. 35: L08602, doi: 10.1029 / 2007GL032912
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Predictions — water temperature

Increased penetration of the East Australian Current
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Where do these animals and plants go?



Influence of upwellings

Trend of increasing upwellings
bringing cold water to coastal
fisheries with declines in
catchability and growth.

Smaller
upwellings



Range extensions: intertidal
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Climate-driven range changes in Tasmanian intertidal fauna — 1950 - 2007
Nicole R. Pitt, Elvira S. Poloczanska, Alistair J. Hobday
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http://www.tafi.org.au/zooplankton/imagekey/dinophyta/images/noctiluca_a_full.jpg

Changes In fish assemblages 1983-2009
Whole of Tasmania

Category Number
Newly established 11
Expanded range 23
Abundance increase (mostly southward) 30
New record — extralimital vagrant 4
TOTAL 68

Last et al., submitted MS



Centrostephanus in

Tasmania: Pattern of
Incursion

Mean age as
of Jan 2006

AORY

18y
16y
13y

11y

oYy

‘Jl
0 10 20 30 40 =
Age (yrs)

Ling, Johnson, Ridgway, Hobday,
Haddon 2009. Global Change
147.20 E Biology 15: 719-731.



Abundance: Centrostephanus rodgersii

Urchin barren

>12°C during winter (August)
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Environment increasingly favourable for £ rodgersii to
complete life cycle in Tasmania = increasing risk of further
‘barrens’

S. Ling PhD data



Abundance

“The western Tasman Sea experienced a
~50% decline in the growth rate and biomass
of the spring bloom from 1997 to 2007,”



Decline of Macrocystis pyrifera (dense canopy habitat)

= 100 -
9
X
(0]
®© 80 —
Q
m ~N

L
g ) 60 —
£
S 5
E Q 40 -
5 €
()
S
= 20 -
O]
o
&

0 - | | |
1940 1960 1980 2000

Date Key Driver(s):
e temperature?
 nutrients?
e temperature * nutrients?



Recruitment & settlement trends of rock
lobster In Eastern and SE Tasmania

Two data sets:

Assessment model hindcast estimates
*8 assessment areas since 1970
*Based on recruitment to fishery (legal size class)

*Puerulus settlement
*Monitored since 1991
*Bicheno
Iron Pot (Derwent Estuary)
*Recherche Bay
*Flinders Island (since 1996)

As temperature goes up, both recruitment (estimated
from modelled log book data) AND settlement goes down



East Coast Rock Lobster Fishery Case Study

Recruitment

Growth

Predator-prey interactions
Distribution of resource

« Distribution of fishing effort

12:00 Monday
gyww.climatechange.gov.au/publications/coastline/east-coast-rock-lobster.aspx




Species interactions:

+0.41

+0.33
+0.22

+0.42

- Catches recorded in lobster fisher’s logbooks

+0.55

+ 0.62
+0.70

+ 0.69

- +ve correlation between increased number in traps and water temp

- Across all regions

- Greater on east coast

- New species invasion (Octopus tetricus)



Phenology

Gymnodinium catenatum toxic dinoflagellate blooms Tasmania

Seasonal bloom window expands

Temperature (“C)
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Relative avg

Rock lobster recruitment - monthly Puerulus settlement trends
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Monthly pattern of peak puerulus settlement has shifted
to later in the year

Due to changes in the timing and positioning
of currents around Tasmania






15:15 Wednesday
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Marine Adaptation Network

“An interdisciplinary network that will build adaptive capacity and
adaptive response strategies for the effective management of
marine biodiversity and natural marine resources under climate
change.”

www.nccarf.ed



South Eastern Australia Adaptation of Fisheries
and Fisheries Management to Climate Change
Program

Program Vision

A program to prepare marine fisheries (recreational,
commercial and indigenous) and aquaculture sectors,
and fisheries management for a changing climate in
the south-eastern Australia region






Percentage value of edible seafood

A Over 50% of Australia’s

seafood production by value

OSA

comes from the SE

@ Vic
mNSW

Percentage value of edible seafood
per square km of coastal waters

Over 75% of Australia’s

o seafood production comes
osn from States which are
B impacted by East Australian

Current




Climate change is significant to Tasmania's marine
resources and biodiversity









Nutrients and productivity

Harris, Davies, Nunez and Meyers (1988) Interannual variability in
climate and fisheries in Tasmania. Nature 333: 754-757.

«Strong westerly winds drive colder, nutrient rich sub-
Antarctic waters up the east coast of Tasmania

eIncreased spring blooms — increased productivity (10X)






Lots of sightings so far!



Great photos submitted to 'verify' sightings






Clearly



ABARE 2007.
Griffiths, H.

Henry, G. W., and J.
M. Lyle. 2003.

Anon. 2008.

Marine is significant to Tasmania

Climate change is significant to Tasmania's marine
resources and biodiversity



East Coast Rock Lobster Fishery Case Study

Recruitment

Growth

Predator-prey interactions
Distribution of resource
Distribution of fishing effort

gyww.climatechange.gov.au/publications/coastline/east-coast-rock-lobster.aspx
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Tasmania is an ideal laboratory to understand
the impacts and adaptation of animals AND
people to climate change
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Global Marine Hotspots
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Why are hotspots important?

The earth'’s natural laboratory
for study global warming



Why is a network of global hotspots
relevant to Tasmania's marine
stakeholders?

Tasmania is a key member of a global community
... and climate change is a global issue

WE
ALL marine stakeholders
Managers
Fishers and aquaculturists
Scientists - biophysical, social, economic, political



Figure 6: Low-pass filtered (a) sea surface temperature at Maria Island, (b) surface
salinity at Maria Island, (c) South Pacific regional mean wind stress curl (20-50° S,
180-280° E), (d) net transport through the Tasman Sea. Black dashed lines show
the linear trend. Green dashed lines illustrate the time lag between Maria Island
temperature and salinity and South Pacific water transport.



FOR RENT: Summer holiday
accommodation — suite family
who enjoys fishing.
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