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Outline 1. Setting the scene: the ocean
1. The dynamic Sapphire Coast

2. Surprise visitors! 15 years of monitoring vagrant
fish: patterns and citizen science

3. Whyisit so? Getting here and what happens
next...

4. The future: coral reefs on the Sapphire Coast??




Western Boundary Currents: key
poleward dispersal agents
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NSW Fish diversity

Tropical fish range advance

Temperate fish range retraction
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http://www.oceanium.de/

Rare species (<10 indiv over 13 years)
Acanthurus lineatus 2005, 2011, 2012, 2013
Scolopsis sp. 2013

Pseudanthias squamipinnis 2002, 2004, 2011
Pomacentrus wardi 2004

Pomacentrus nakasakiensis 2011

Caesio caerulaurea 2013

Growth patterns

Increment number
e Time in the plankton (PLD)

Increment width

¢ Somatic growth
*  Lipid reserves

¢ Water chemistry

pelagic larval duration (days)
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Growth patterns

Increment number
¢ Time in the plankton (PLD)

PLD,®aysl
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Within-species variation in dispersal...

Eg Chaetodon vagabundus
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Cumultive Increment widths (um)
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Proportional importance of vagrancy within tropical families
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FISH and FISHERIES

Latitudinal shifts in coral roef fishes: why some species do
and others do not shift

* 360 species within 55 different families
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From Reef to Sapphire coast...
* Spawning on the reef
* Ocean currents
* Water temperature
* Greetings on arrival

* Finding a niche!

IS BIGGER BETTER?
* Bigger larvae = wider dispersal?

=vagrants
=non-vagrants
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Larval swimming ability

Active swimming
[Predict: better performance in vagrants]

Time (h + SE)
0 100 200

0 50 100
Distance (km +SE)

Larval swimming ability Delivered by ocean currents...

do they really ride the EAC??
»

=Vagrant
= Non-vagrant

p=0.015

Average Ucrit (cm®?)

Does EAC strength predict abundance?

EAC STRENGTH 32-34S

2000 2005 2010 2015
32-34%

Sun et al. 2012




EAC strength vs abundance, richness
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Winter decline in abundance of
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What about ocean temperature?

Seasonal temperature drop vs persistence
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Max burst swim speed (cm/s)

Indirect temperature effects??

Lab-based app hes: E

relative pi risk of tropical vagrants as

winter water temperatures approach
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Tropicals are

relatively slower

to flee from

predators as water
temperatures drop, ﬁ
so suffer higher

predation risk as

winter approaches...

Mortality (z)

Temperature (°C)

SST on the rise....

88T trendCfoentury) 1944-2005

Max burst swim speed (cm/s)
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Lab-based approaches: Example- relative predation risk of tropical vagrants as
winter water temperatures approach

Temperature (°C)

The future under climate change

Temperature anomaly (*C)

08 10-year mean|
: Departures from 1961-1990 average

1900 1910 1920 1930 1940 1950 1980 1970 1980 1890 2000 2010
Year

http://www.bom.gov.au/climate/current/annu
al/aus/
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Figueira and Booth Global Change
Biology 2010

MARINE CLIMATE CHANGE

IMPACTS & ADAPTATION REPORT CARD AUSTRALIA 2012

Home  Background  2012Reports  Contributors 2009 ReportCard  Subscribe

* EAC strengthening (350 km further south in last
50 years, expected to continue)

* SST rising poleward (partly EAC-related)

Habitat destruction (eg bleaching) on coral reefs

* Habitat expansion poleward (urchin barrens and
coral habitat spreading poleward)

A) Early 1990s B) 1997: isoyake C) Barren 2000 D) Coral-dominated 2013
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Tropicalisation.....an increasing
phenomenon?

Tosa Bay Japan

Nakamura et al. 2008
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Thanks...
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