
Movement, connectivity and population structure
of Acanthopagrus australis (Yellowfin Bream) along 

the New South Wales coast

Holly Gunton

Thesis submitted in fulfilment of the requirements for the degree 

Master of Science (Research)

under the supervision of Prof. David Booth, Dr. Ashley Fowler (NSW DPI) 

and Dr. John Stewart (NSW DPI)

University of Technology Sydney

Faculty of Science

June 2021



i 

Certificate of original authorship 

I, Holly Gunton declare that this thesis, is submitted in fulfilment of the requirements for the 

award of Master of Science (Research), in the School of Life Sciences at the University of 

Technology Sydney. This thesis is wholly my own work unless otherwise referenced or 

acknowledged. In addition, I certify that all information sources and literature used are 

indicated in the thesis. This document has not been submitted for qualifications at any other 

academic institution. This research is supported by the Australian Government Research 

Training Program.  

Signature: 

Date: 15th June 2021 

Production Note:

Signature removed prior to publication.



 ii 

Acknowledgements  

I have been truly privileged to have worked with some extraordinary folks throughout the 

course of this thesis. First and foremost, I wish to thank my supervisors David Booth, Ashley 

Fowler and John Stewart. This thesis is considerably better off from your involvement, and I 

hope it has met your expectations. Dave, thank you for your support, guidance and 

confidence in my potential, particularly during my many moments of uncertainty. Ash, 

without your constant encouragement, contributions and belief in my abilities this project 

wouldn’t exist, thank you for enduring my persistent questions and facilitating this 

achievement. John, thank you for your thoughtful comments and advice on all aspects of this 

thesis, and for providing me with countless opportunities to develop my professional career.  

This project would not have been possible without the datasets and otoliths provided by the 

NSW Department of Primary Industries (DPI), Fisheries. Thank you to Ashley Fowler (DPI) 

for assisting in devising and refining this project. Thank you to my co-workers at DPI 

Fisheries, Mosman, for assisting with different aspects of this project, offering advice and 

making me feel comfortable and welcome. In particular I would like to thank Anne-Marie 

Hegarty for her encouragement, advice and friendship, as well as Chantelle Clain and Nick 

Meadows for their academic comradery and friendship. I would also like to thank David 

Bishop and Mika from UTS chemical technologies for their assistance and advice during LA-

ICP-MS processing.  

Last but certainly not least, I would like to thank my partner Riley Blair, and my parents Liz 

and Tony, for believing in and tolerating me over the last three years and providing me with 

ongoing advice, support and encouragement.  

 



 iii 

Abstract 

In this thesis, I investigate the population structure of Yellowfin Bream, Acanthopagrus 

australis, an important and popular fish species in eastern Australia. Archival collections of 

otoliths (ear stones) and long-term tag-recapture data were used to examine movement and 

potential stock segregation in New South Wales (NSW) at a range of spatial and temporal 

scales.  

In Chapter 2, cooperative tag-recapture data was examined using generalized additive 

models, to assess potential environmental and intrinsic drivers of A. australis movement. 

Over 24 000 individuals were tagged along ~ 800 km of the NSW coastline, with anglers 

recapturing 2036 (8.2 %) individuals during a 19-year period. A broad range of movements 

were observed (up to 832 km), however a substantial proportion (37%) of individuals were 

recaptured at their release location, with only 8.6 % of individuals moving further than 100 

km. Fish were more likely to move if they spent greater time at liberty, were of larger body 

length at release, or were released during Autumn. Fish that spent greater time at liberty and 

those released at more southerly latitudes were more likely to move a greater distance, with 

those that travelled in a northerly direction (61.5%) significantly more likely to move a 

greater distance.  

In Chapter 3, connectivity of A. australis among estuaries was examined during recent life 

history using otolith elemental edge signatures, and throughout life history using otolith 

shape indices. Archived otoliths (n = 355) from estuaries covering ~850 km of the NSW 

coastline were examined using Laser Ablation Inductively Coupled Plasma Mass 

Spectrometry (LA-ICP-MS) and Elliptical Fourier Analysis.  The results indicate complex 

stock structure of A. australis, with considerable differences in elemental edge signatures 

among a range of estuaries and sites at a variety of spatial and temporal scales. Differences in 
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elemental signatures from the juvenile region of adult otoliths were consistent with patterns 

of adult separation, suggesting they were established early in life. Differences in otolith edge 

signatures revealed at both the smallest (sites within estuaries) and largest scale of 

investigation (100s of km) highlight the importance of investigating multiple spatial scales.  

The use of multiple techniques provided a more holistic understanding of population 

structure of A. australis in NSW.  Overall, the results indicate that movement of A. australis 

is likely restricted over spatial scales considerably smaller than that of fisheries management 

in the region.  
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