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Summary 

Cannibalism is a major issue in the culture of piscivorous fish and severe 

cannibalism can cause great production loss especially during the larval and juvenile 

period. This thesis uses barramundi Lates calcarifer as a representative of typical 

carnivores to understand the mechanisms behind fish cannibalism and to develop 

protocols for fish cannibalism control in aquaculture. Four studies were performed to 

investigate (1) the morphological limitation of cannibalism, (2) the prey size 

selection and cannibalistic behaviour, (3) the bioenergetics and growth advantage of 

cannibalism, and (4) the effects of environmental and biotic factors on barramundi 

cannibalism. In study 1, it was found that barramundi would become cannibals when 

conspecifics were smaller than 50% of the cannibal size. Once an individual became 

cannibal, it would progressively develop its predatory capacity to ingest a 

conspecific prey up to 78-72% of its total length (25-131 mm total length, 

respectively). The maximum ingestible prey size relative to the cannibals decreased 

as cannibals grew, as a result of allometric growth of body parts. In study 2, 

cannibalistic barramundi (40–130 mm total length) showed a consistent preference 

for smaller prey when the prey size was in the range of 30-65% cannibal size. A 

behaviour-energetic analysis showed that smaller prey would result in more energetic 

gain in cannibals. Cannibalistic profitability was inversely correlated to cannibal size 

as illustrated by the reduction of prey vulnerability as fish grew. In study 3, 

cannibalistic barramundi (77 mm total length) showed a better growth performance 

by preying on conspecifics than siblings fed on formulated diets. The better growth 

performance by preying conspecifics was achieved by higher feed conversion 

efficiency and more energy allocation to growth than in those fish fed solely on 

formulated diet. Therefore, the fast-growing cannibals would continuously find slow-
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growing and smaller victims to prey on, leading to a long-lasting cannibalism. In 

study 4, the effects of stocking density (1, 5 and 10 fish L-1) and feeding frequency 

(once and three times per day) on barramundi cannibalism were tested in a 40-day 

trial starting with homogeneous fish size of 20 mm total length in average. Low 

feeding frequency and high stocking density were more likely to provoke 

cannibalism. The increase in fish size heterogeneity under the regime of low feeding 

frequency led to the emergence of cannibals, resulting in long-lasting cannibalism. In 

contrast, feeding frequency at three times per day suppressed cannibalism though 

could not exclude mortalities owing to wounds and suffocation. In summary, 

aggressive or predatory behaviour is inherent to barramundi, but cannibalistic impact 

on fish survival in aquaculture can be reduced by keeping a fish size difference under 

50% through size grading, high feeding frequency and low stocking density. When 

the size of smaller fish is <50% of larger ones, cannibalism will prevail in the 

barramundi population during the nursery period of fish culture. 

 

 

 

 

 

 

 

ix 
 



Declaration 

I certify that this thesis does not incorporate without acknowledgment any 

material previously submitted for a degree or diploma in any university; and that to 

the best of my knowledge and belief it does not contain any material previously 

published or written by another person except where due reference is made in the 

text. 

 

 

 

______________________ 

Flavio F. Ribeiro 

February, 2015 

 

 

 

 

 

 

 

 

x 
 



Acknowledgements 

I am deeply grateful to everyone who directly or indirectly contributed to the 

present thesis along the four years. 

Firstly, I would like to acknowledge my principal supervisor Professor Jian 

G. Qin. Thank you for supervising me during this PhD project, guiding me 

throughout my PhD journey, offering enormous help, enthusiasm and encouragement 

during all research steps towards this PhD thesis. I would also like to thank: 

Professor Sonia Kleindorfer for co-supervising this PhD project and contribute with 

crucial guidance in animal behavioural analysis; Dr. Etienne Baras, for his 

meticulous advice on experimental designs; Dr. Bennan Chen for his advice in the 

early stage of my study; Mr. Wayne Hutchinson, Scott Forsythe and Mark Gluis for 

technical support and assistance during the experiments at SARDI; Leslie Morrison 

and Animal House staff for for their kindly technical support during the experiment 

in the Animal House; and all colleagues from the Aquaculture Lab for productive 

discussions and support during these years. 

I would like to thank CAPES (Coordenação de Aperfeiçoamento de Pessoal 

de Nível Superior, Brazil) for the PhD scholarship and research funds. 

I am also grateful to Luciano, Luciana, Fabricius, Marina and all people from 

the Molecular Ecology Lab. Thanks for the support and good time during these 

years! 

Lastly and foremost, I would like to thank my friends and family for 

supporting me during these years, especially my wife Alessandra David Ribeiro for 

accepting the challenge and sharing all the ups and downs of living abroad. Thanks!! 

xi 
 


	Approved_Final_Thesis 1
	Approved_Final_Thesis 2
	Approved_Final_Thesis 3
	Approved_Final_Thesis 4
	Approved_Final_Thesis 5
	Approved_Final_Thesis 6
	Approved_Final_Thesis 7
	Approved_Final_Thesis 8
	Approved_Final_Thesis 9
	Approved_Final_Thesis 10
	Approved_Final_Thesis 11

