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Invaders from the North:  

15 years of monitoring tropical 

fishes  

on the Sapphire Coast 

Outline 

1. The dynamic Sapphire Coast 

 

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

 

3. Why is it so?  Getting here and what happens 
next… 

 

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

1. Setting the scene:  the ocean  
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Western Boundary Currents:  key 
poleward dispersal agents 

EAC 
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GULF 
STREAM 
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equator 
(Nakamura, 2013) 

(Booth et al., 2007) 

(McBride, 1998) 

(Floater et al. 2009) 
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2001 NSW Fish diversity 

Tropical fish range advance 

Temperate fish range retraction 

An extreme case:  tropical fish 
incursions into temperate seas  
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     Latitudinal patterns 

 

 
•Montague Island (36°15’ S)    75 
tropical species 

 
•Merimbula (37° S)  
44 tropical species 

Lord 
Howe 
Is. 

One Tree Island  
(23°S)     
600 tropical species 

Solitary Islands  
(30° S)     
250 tropical species 

Sydney  
(33.5 ° S)     
86 tropical species 

LHI 
(31.5° S)     
400 trop. spp. 
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C. Auriga abundance 

Species concordance 

C. flavirostris 

C. auriga 

http://www.oceanium.de/
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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 
 
 
 
 

LARVAL STAGE 

JUVENILE  
STAGE 

Growth patterns 
 
Increment number 
• Time in the plankton (PLD) 

 
   

LARVAL STAGE 

JUVENILE  
STAGE 

Growth patterns 
 
Increment number 
• Time in the plankton (PLD) 

 
Increment width  
• Somatic growth 
• Lipid reserves 
• Water chemistry 
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Eg Chaetodon vagabundus 

Berumen et al. 2011 
40-60% self-recruit 
Parentage analysis 
(PLD 27-49d) 

Booth et al. 2007 
 

Within-species variation in dispersal… 
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Pelagic growth 
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• Spawning on the reef 
 

• Ocean currents 
 

• Water temperature 
 

• Greetings on arrival 
 

• Finding a niche! 
Ex

p
at
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n

 

From Reef to Sapphire coast… 

• 360 species within 55 different families 

 

-5

5

15

25

35

45

55

C
h

ae
to

d
o

n
ti

d
ae

 

B
al

is
ti

d
ae

 

A
ca

n
th

u
ri

d
ae

 

K
yp

h
o

si
d

ae
 

M
u

lli
d

ae
 

O
st

ra
ci

id
ae

 

P
em

p
h

er
id

ae
 

C
ir

rh
it

id
ae

 

La
b

ri
d

ae
 

P
o

m
ac

en
tr

id
ae

 

Sc
ar

id
ae

 

Lu
tj

an
id

ae
 

M
o

n
ac

an
th

id
ae

 

Sy
n

o
d

o
n

ti
d

ae
 

C
ae

si
o

n
id

ae
 

La
ti

d
ae

 

P
te

re
le

o
tr

id
ae

 

Le
th

ri
n

id
ae

 

Si
ga

n
id

ae
 

Ep
h

ip
p

id
ae

 

M
al

ac
an

th
id

ae
 

P
o

m
ac

an
th

id
ae

 

Sc
o

rp
ae

n
id

ae
 

P
lo

to
si

d
ae

 

H
o

lo
ce

n
tr

id
ae

 

B
le

n
n

iid
ae

 

Te
tr

ao
d

o
n

ti
d

ae
 

P
in

gu
ip

ed
id

ae
 

Se
rr

an
id

ae
 

P
le

si
o

p
id

ae
 

H
ae

m
u

lid
ae

 

A
n

te
n

n
ar

iid
ae

 

N
em

ip
te

ri
d

ae
 

M
ic

ro
d

es
m

id
ae

 

Sy
n

an
ce

iid
ae

 

G
er

re
id

ae
 

A
p

o
go

n
id

ae
 

P
la

ty
ce

p
h

al
id

ae
 

Sp
ar

id
ae

 

G
o

b
ie

so
ci

d
ae

 

G
o

b
iid

ae
 

Tr
ip

te
ry

gi
id

ae
 

C
al

lio
n

ym
id

ae
 

Sy
n

gn
at

h
id

ae
 P
ro

p
o

rt
io

n
al

 i
m

p
o

rt
an

ce
 o

f 
va

gr
an

cy
 w

it
h

in
 t

ro
p

ic
al

 f
am

ili
e

s 

Families 

Who makes it??? 

Feary et al 2013 Fish and Fisheries 

IS BIGGER BETTER? 

• Bigger larvae = wider dispersal? 
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Red = vagrants 
Blue = non-vagrants 
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Larval swimming ability 
 

[Predict:  better performance in vagrants] 
Active swimming 
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Blue = Non-vagrant 
 
p = 0.015 

• Larval swimming ability 

 
Delivered by ocean currents… 

do they really ride the EAC?? 
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Does EAC strength predict abundance? 
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EAC strength vs abundance, richness 
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Merimbula 
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Merimbula 

EAC strength index 

What about ocean temperature? 
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Seasonal temperature drop vs persistence 
 

SYDNEY 

SYDNEY 

MERIMBULA 

MERIMBULA 

Winter decline in abundance of 
tropical vagrants 
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from Figueira and Booth 
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Indirect temperature effects?? 
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Lab-based approaches:  Example- relative predation risk of tropical vagrants as  
winter water temperatures approach 
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Lab-based approaches:  Example- relative predation risk of tropical vagrants as  
winter water temperatures approach 

Tropicals are  
relatively slower  
to flee from  
predators as water  
temperatures drop, 
so suffer higher  
predation risk as  
winter approaches… 

The future under climate change 

SST on the rise…. 

http://www.bom.gov.au/climate/current/annu
al/aus/ 

http://www.google.com.au/imgres?imgurl=http://australianmuseum.net.au/Uploads/Images/1936/Mado 358-12_big.jpg&imgrefurl=http://australianmuseum.net.au/image/An-Australian-Mado-at-Macquarie-Light/&usg=__UrltRF4KSGlSHqKqTpFfqQMclEw=&h=361&w=526&sz=38&hl=en&start=3&zoom=1&um=1&itbs=1&tbnid=W1uPJ0QIN6mm3M:&tbnh=91&tbnw=132&prev=/search?q=mado&um=1&hl=en&rls=com.microsoft:en-au&biw=1279&bih=931&tbm=isch&ei=6iXCTcGJHY-svgPJnZG6AQ
http://www.google.com.au/imgres?imgurl=http://australianmuseum.net.au/Uploads/Images/1936/Mado 358-12_big.jpg&imgrefurl=http://australianmuseum.net.au/image/An-Australian-Mado-at-Macquarie-Light/&usg=__UrltRF4KSGlSHqKqTpFfqQMclEw=&h=361&w=526&sz=38&hl=en&start=3&zoom=1&um=1&itbs=1&tbnid=W1uPJ0QIN6mm3M:&tbnh=91&tbnw=132&prev=/search?q=mado&um=1&hl=en&rls=com.microsoft:en-au&biw=1279&bih=931&tbm=isch&ei=6iXCTcGJHY-svgPJnZG6AQ
http://www.google.com.au/imgres?imgurl=http://australianmuseum.net.au/Uploads/Images/1936/Mado 358-12_big.jpg&imgrefurl=http://australianmuseum.net.au/image/An-Australian-Mado-at-Macquarie-Light/&usg=__UrltRF4KSGlSHqKqTpFfqQMclEw=&h=361&w=526&sz=38&hl=en&start=3&zoom=1&um=1&itbs=1&tbnid=W1uPJ0QIN6mm3M:&tbnh=91&tbnw=132&prev=/search?q=mado&um=1&hl=en&rls=com.microsoft:en-au&biw=1279&bih=931&tbm=isch&ei=6iXCTcGJHY-svgPJnZG6AQ
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• 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) 

34 0 North!! 

Tropicalisation…..an increasing 
phenomenon? 

Nakamura et al. 2008 
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Thanks… 
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