
1. The current state of the 
Rowley Shoals 

a) Coral Communities

b) Shark +predatory fishes

c) Movement of predators



A tale of two reefs: local conditions, 
disturbances, coral life histories and 
the climate catastrophe

James P. Gilmour, Kylie L. Cook, Nicole M. Ryan, 
Marjetta L. Puotinen, Rebecca H. Green, Andrew J. 
Heyward

The current state of Rowley Shoals: 
coral communities

Rowley Shoals

Scott reefs





Cyclones

Rowley Shoals

Scott reefs



Cyclones

Rowley Shoals

Scott reefs



Cyclones



Scott 
Reefs

Cyclones

Rowley 
Shoals

Heat 
stress



S
u

s
c
e
p

ti
b

il
it

y

R
e
c
o

v
e
ry





Mass-bleaching < decade

Low coral cover (<20%)

Massive + encrusting 
corals



Rowley Shoals 
Mass bleaching > 2 decades

Higher coral cover (>40%)

Branching + table +  
foliose corals
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The current state of Rowley Shoals: 
Fish and sharks
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Introduction

The Rowley shoals

• Low human visitation 

• El Nino impacts low relative to northern reefs

• Protected and enforced

What do fish look like under these ideal 
conditions?

D.L. Serventy, 1952



Methods

Baited remote underwater video systems

• Three shoals (Imperieuse, Clerke and Mermaid)

• Status (fished and unfished)

• Three habitats (lagoon, slope, mesophotic)

• Year (2004, 2013 and 2018)



Results/Discussion

Fish assemblages

• No differences among shoals or status

• Unique assemblages within each habitat

Regionally exploited species

• Mesophotic habitat important for some 
species

• Remarkable stability through time



Results/Discussion

How do the Rowley Shoals compare to other remote reefs?

• High abundances of regionally exploited 
species

• Isolation alone doesn’t always translate 
to ‘pristine’ conditions

• Island geomorphology, geographic 
location and historical fishing important 
factors 

Photo: N Thake (AIMS)



Movement and connectivity of marine 
predators within remote coral reef 
systems

Manuscript prepared for journal: Movement Ecology

The current state of Rowley Shoals: 
Movement and connectivity of 
marine predators
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Acoustic tracking data Network analyses

Grey reef shark 
Silvertip shark 

Red bass

Aims
Understand movement patterns of coral reef predators and how they might affect connectivity
• How movement varies among species and sites
• Core sites and habitats
• Habitat use among species and reef systems

Methods
• IMOS Animal Tracking Facility https://portal.aodn.org.au/
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• Grey reef shark movements promote connectivity between coral reefs

• Existing MPA at Rowley Shoals are likely effective for protecting connectivity 
at a local-scale promoted by mesopredators

• The large-scale connectivity within and between reefs maintained by sharks, 
however, is still left unprotected. 



The current state of the 
Rowley Shoals 

QUESTIONS?


