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Tropical Biodiversity:
Fishes, their function and the future of coral reefs
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The Great Barrier Reef
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Is biodiversity really 
important?

The Coral Reef - Functions
Corals as bio-constructors
Primary framework builders
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The Coral Reef - Functions
Bio-constructors

Secondary framework builders
Non-framework builders

The Coral Reef - Functions
Modifiers:

Consumers:
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Functional group

A group which interacts with ecosystem functions (=processes)

Functional group
Scrapers:

Scarus
Hipposcarus

Excavators:
Bolbometopn
Cetoscarus
Chlorurus

Browsers:
Clatomus
Leptoscarus

Bellwood and Choat 1990 Env. Biol. Fish
Bellwood 1994 Rec Aust Mus
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Confronting the coral crisis

Bellwood et al 2004

Functional Diversity

Bellwood et al 2004
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Functional Diversity - Economics

Bellwood et al 2004

Understanding the need for functional 
groups… wrongly
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Understanding the need for functional 
groups… wrongly

We recognize the need to understand functions but we don’t have enough of well understood groups…

In desperation… started to look at traits

Body size
Diet
Mobility
Period of the day that the fish is 
active
Level in the water column
Gregariousness
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High diversity, but lots of redundancy and 
high single-species entities
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We are living in a different world, we have different functions, different priorities, we have to recalibrate the 
way we understand our world if we are going to be able to manage it in a useful way for all of us.
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Indo-pacific Caribbean 

If we want to deal with current problems we have to do it in different ways 
because solutions might differ from where you are

Bellwood and Goatley 2017 
Current Biology

Can we save the Caribbean?

Major reason: humans have eaten most of the large fishes
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Can Rabbitfishes Save the Caribbean?

Humans have eaten 
the big fishes

Lionfishes have eaten 
the small fishes
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Can Rabbitfishes Save the Caribbean?

Two ecological disasters: Too much algae and no algae

a) Don’t move them!
b) It’s not gonna happen! 

Bellwood and Goatley 2017 
Current Biology

Can Rabbitfishes Save the Caribbean?

Bellwood and Goatley 2017 
Current Biology

All species were removed from the Caribbean 
after introduction from the aquarium trade
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Can Rabbitfishes Save the Caribbean?

Bellwood and Goatley 2017 
Current Biology

Can Rabbitfishes Save the Caribbean?

Bellwood and Goatley 2017 
Current Biology

2008
Breeding population in South America
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Rabbitfishes are coming! 

Bellwood and Goatley 2017 
Current Biology

A future with rabbitfishes:

Bellwood and Goatley 2017 
Current Biology

The pros:
1. Eat macroalgae
2. Have seen lionfishes
3. Can sustain fisheries (tasty and easy to catch)
4. Do not need corals
5. Do not bioerode

The cons:
1. They are not natural inhabitants
2. Unknown interactions/consequences
3. Irreversible – but its already irreversible

Will they save the Carribean?
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Future of the Caribbean

Maybe it would help if they were yellow?

What about the Indo-Pacific?
GBR coral mortality
At least 50%

Major bleaching events

1998, 2002, 2016, 2017
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Samoa
Since 2003 – Annual bleaching season

What about the Indo-Pacific?
When corals disappear … Turf dominated system
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What about the Indo-Pacific?
When corals disappear …

What about the Indo-Pacific?
When corals disappear …

Two kinds of turfs:

Long sediment laden algal turfs (LSATs)

Or

Short productive algal turfs - (SPATs)

Goatley et al 2016 
Ecol. Soc.
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What about the Indo-Pacific?
Bad turfs Good turfs
Long sediment laden algal turfs (LSATs) Short productive algal turfs - (SPATs)

Goatley et al 2016 
Ecol. Soc.

Algae full of sediment Fish feed on them 
Nothing eats that Corals thrive on them

What about the Indo-Pacific?
So.. when we have macroalgae, do we know who can control it?

Welsh and Bellwood 2014
Hoey and Bellwood 2009
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What about the Indo-Pacific?
So.. Can we recognize the relevant functional groups? Do we know who to control it?

Tebbett et al 2018

Maybe?

What about the Indo-Pacific?
So.. Can we recognize the relevant functional groups? Do we know who to control it?

Brushes the sediments out of 
the reef

Tebbett et al 2018



10/30/19

22

What about the Indo-Pacific?
So.. Can we recognize the relevant functional groups? Do we know who to control it?

Tebbett et al 2017

What about the Indo-Pacific?
So.. Can we recognize the relevant functional groups? Do we know who to control it?

Tebbett et al 2017

Functional groups that are 
dependent on these turfs but 
are also shaped by them!
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What about the Indo-Pacific?
Does it matter? If there’s good turfs or bad ones?

What about the Indo-Pacific?
Does it matter? If there’s good turfs or bad ones?

2x more sediment

2000%! Less algal biomass yield!

Adding sediment wipeout the algal production 
that fish could feed.

Tebbett et al 2018
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This changes the way of managing a 
reef…

This changes the way of managing a 
reef…
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But herbivory its not the only important 
function!

Brandl et al 2019
Science

Cleaning mutualisms
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Video: Simon Gingins
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www.ruirosalab.com
jrpaula@fc.ul.pt

Obrigado


