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The Royal Society of Queensland

The Royal Society of Queensland has an honourable history as the senior scientific institution in the
state. It was established in 1884, with royal patronage continuing unbroken from 1885. Her Excellency
the Honourable Dr Jeannette Young PSM, Governor of Queensland, is the present Patron.

The Society seeks to increase respect for intellectual enquiry. It encourages original research and
the application of evidence-based methods to policy development and decision making. The Society
provides a forum for scientists and lay people to involve themselves in the progress of science in
society, with ‘science’ defined broadly. As a non-partisan, secular, learned group, the Society is com-
mitted to the Enlightenment tradition of curiosity-led, knowledge-based enquiry that arguably was
born with the Royal Society in London in 1660.

The centrepiece activity of the Society is the production of the annual scientific journal Proceedings
of The Royal Society of Queensland, supplemented from time to time with Special Issues on specific
themes.

Proceedings of The Royal Society of Queensland

The Proceedings publishes original scholarship and investigation in natural history relevant to
Queensland, including the biodiversity, conservation, use, management and economic significance
of natural resources. All aspects of the natural sciences, including astronomy, geology, hydrology,
botany and zoology, biomedicine, introduced species and dynamic land and water processes, are con-
sidered. The journal will also publish papers on general science, including science-related history,
policy, education and philosophy. Papers written from within the social sciences, such as sociology,
culture and heritage that deal with the use or management of a natural resource, are welcome.

Following initial appraisal by the Editor, all submitted papers are peer reviewed by a single-blind
process. The following types of manuscript are considered:

Scientific Papers, Short Communications, Historical Reviews, Opinion Pieces, Dissertation
Abstracts, Book Reviews.

Authors are required to follow the instructions given in the Guide to Authors which is available on
the Society website or from the Honorary Editor. The timeline to allow print publication by the end
of each year requires authors to submit papers to the Editor by 30 June.

From Volume 124, papers are being placed online free of charge as they emerge from the editorial
and typesetting procedures. Print publication will follow when the volume is completed.

A complete archive of the Proceedings with full search capability back to 1884, and the preceding
three volumes of the Transactions of the Queensland Philosophical Society, are available online.

Scholarly Debate Invited

Articles accepted for the annual Proceedings of The Royal Society of Queensland and Special Issues
have been published online with free public access. The advent of digital scientific publishing means
that it also becomes practicable to publish scholarly debate over published articles. The Society
welcomes critical responses to articles that have been published, if addressing matters of scientific
substance and expressed in a scholarly manner. Please refer to the Guide to Authors for guidance as
to style and submit all such responses to the Honorary Editor. All critical responses will be subject
to the review process undertaken for other submissions.
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Copyright

Papers published in the Annual PRSQ and Special Issues will be licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International Licence. Individual articles may be
copied or downloaded for private, scholarly and not-for-profit use. Quotations may be extracted pro-
vided that the author/s and The Royal Society of Queensland are acknowledged. Queries regarding
republication of papers, or parts of papers such as figures and photographs, should be sent to the
Secretary of The Royal Society of Queensland (rsocqld@gmail.com). The right to charge fees for
reproduction is transferred upon publication to and retained by the Society.



mailto:rsocqld%40gmail.com?subject=

The Royal Society of Queensland Council 2022

President

Vice-President, Policy
Immediate Past-President
Secretary

Treasurer

Council members

Dr Ross Hynes

Dr Geoff Edwards
Dr Geoff Edwards
Mr James Hansen
Dr Joseph McDowall
Dr Heather Douglas
Mr Andy Grodecki
Dr Peter Dart

Mr Col Lynam

Mr Ben Lodge

Other Office-holders

PRSQ Editor

PRSQ Associate Editor
Administration
Webmaster

Honorary Librarian
Membership Coordinators

Rangelands Coordinator

Dr Justyna Miszkiewicz
Assoc. Professor Julien Louys
Ms Pam Lauder

Mr John Tennock

Ms Shannon Robinson

Mr Tony Van Der Ark

Dr Joseph McDowall

Mr Ben Lodge

Editor, Queensland Science Network Newsletter Mr Col Lynam

Research Fund Coordinator

Mr Col Lynam

Typeset by Sunset Publishing Services Pty Ltd
Printed by One Access

vi



EDITORIAL FOREWORD

It has been a pleasure editing the 131st volume of the Proceedings of The Royal Society of Queensland.
The breadth and depth of Queensland research published in the volume highlights the fact that the boundary
between domestic and international research significance is blurred. We have novel results presented for
disciplines such as geology, public health, biodiversity conservation, ecology, and history of science, to
name a few. These contribute to the global progress of science and further our understanding of emer-
gencies such as climate change and socio-geographical inequalities in health. It is paramount that scientific
journals rely on rigorous peer review to publish high-quality data and evidence in the face of an increas-
ingly post-truth world. I am pleased that the publication success rate for Volume 131 is 70%, reflecting the
great calibre of submitted papers, but also our commitment to high editorial standards.

Burndred and Sternberg document biological responses of the endangered Cooper Creek catfish
(Neosiluroides cooperensis) to environmental threats aiding in conservation planning for this species.
Using new insights from field-based mapping, Perkins re-interprets the geology of the Kalkadoon/
Leichhardt Complex and the Magna Lynn Metabasalt. Parayiwa et al. conduct a space-time analysis
of 2008-2018 records of perinatal health across Queensland to find high rates of low birthweight in
populations living in Far North Queensland. In two articles led by Williams, Brisbane eucalypt forest
flora response to fire and the role of planned burning on subtropical eucalypt forest at Mt Lindesay are
evaluated, helping us better understand the resilience of forest ecosystems.

In the review article series, Lloyd and George tackle issues with climate change scepticism in the range-
lands by offering a series of strategies to better transfer knowledge to producers and other stakeholders.
Dart et al. highlight the seriousness of the effects of coal seam gas mining and its lack of regulation on
agricultural land in the Darling Downs. In another article, Dart et al. offer alternative means for protecting
biodiversity on privately tenured rural land and assess the strengths and weaknesses of current approaches
in Australia, including those by the Queensland Government. Rix sheds light on the palaeontological
significance of the Redback Plains Formation and highlights the need to better protect fossil sites in
Queensland and Australia.

The future of science is in the hands of Early-career Researchers (ECR) who face unprecedented chal-
lenges in accessing research funding. I am thrilled that we were able to give ECRs from across Queensland
a platform to showcase their research at our event held in early 2022. Selected abstracts from this event are
featured in a dedicated section of the volume, where preliminary findings on a range of topics are presented
including breeding for disease-resistant strawberries (O’Connor et al.) and mathematical modelling for
improving coral aquaculture (Lippmann et al.). A collaboration between Griffith University and Indigenous
researchers combining archaeological science with Traditional knowledge is revealing complex functions
of boomerangs (Martellotta & Craft).

The Presidential Address 2022 reflects on limited global and local progress towards sustainability. I am
inspired by the ‘Doughnut’ model, which I hope will guide populations to a better future. Finally, it is an
honour to feature Angela Arthington’s career retrospective accompanying her citation in recognition of
her career. She is a world-renowned figure in freshwater biodiversity — we are lucky to have her here in
Queensland.

Producing this volume was a team effort and so I extend huge thanks to Darryl Nixon from Sunset
Publishing Services Pty Ltd., John Tennock, James Hansen, Geoff Edwards, Julien Louys, and all the peer
reviewers. Thank you to the Society members, and the Council of The Royal Society of Queensland, for
warmly welcoming me to our community and giving me the opportunity to edit the volume.

Justyna J. Miszkiewicz
Editor, PRSQ Volume 131, 2022
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The Royal Society of Queensland acknowledges the Iningai Nation, their long custodianship
and inherent connection to country, its springs and waterways, plants and animals.
We pay respect to the knowledge and cultural values of First Peoples of
Australia and acknowledge Elders past, present and future.

viii



CONTENTS

REFEREED PAPERS

BURNDRED, K., AND STERNBERG, D.

Biology and Reproductive Ecology of the Endangered Cooper Creek Catfish

(Neosiluroides cooperensis) and Implications for Its Conservation ...........cecceeveeeevueeneennne 3
PERKINS, W. G.

Reversal of Ages of the Kalkadoon/Leichhardt Complex and the Magna Lynn

Metabasalt, NW Queensland...........cccccociiieiiiiieiiie e 15
PArRAYIWA, C., BEHIE, A. M., AND LAL, A.

Perinatal Health Surveillance: A Spatiotemporal Analysis of Administrative

Health Records from Queensland, Australia, 2008—2018..........cccceeeeeveeieveeeeieeeeeeeeenee. 35

Supplementary Material..........ccoeiieriiieniiienieieeeeee ettt Online
WILLIAMS, P., WATSON, P., KINGTON, D., AND COLLINS, E.

Frequently Burnt Subtropical Eucalypt Forest Is More Resilient to Wildfire

Than Rarely Burnt FOTESt.......cccuiiiiiiiiiiiiiieiccieeeee ettt e 51
WILLIAMS, P., COLLINS, E., NAsH, M., WooD, C., COOPER, M., HARDIE, C., AND MESSER, K.

Population Dynamics and Fire Response of Two Rare Shrubs in Brisbane

EUCALYPE FOTESES ...ttt ettt sttt ettt e st eebaesaeeenee 63
LrLoyDp oaM, D. L., AND GEORGE, D. A.

A Rangelands Conundrum — the Division Within and Among Producers and

Stakeholders Regarding Climate Change: Addressing the Challenge to Promote

and Gain Consensus Of PErCePLION .........cceiiiiuiriiiiiieiiiniieieeiieie et 71
DART, P., LyNAM, C., POINTON, R., AND EDWARDS, G.

Coal Seam Gas Mining: An Assault on Farming Land, Water Resources and

Property RIZIES ....covoiiiiiiiieiee ettt ettt s 87

Supplementary Material..........c.oooieriiiiiiiiiiieeee e Online
DART, P., ENGLAND, P. C., AND QUINN, N.

Recent Initiatives for Biodiversity Conservation on Privately Tenured Rural

Land: An Introductory Survey and DiSCUSSION ..........cceeieriieiinieiiinieieceeieeeeseeeeee 111
RiIx, A.

Coal, Bees and Fossils: The History and Significance of the Redbank Plains

Formation Fossil Sites, South East Queensland ............cc.cooooviiiiiiiiiiiiieic e, 131

EARLY-CAREER RESEARCHER ABSTRACTS

O’CONNOR, K., NEAL, J., GOMEZ, A., AND DE FAVERI, J.

Using DNA Information to Breed for Disease-resistant Strawberries.........ccocceeeuenen. 147
LippmMANN, R. B., HELMSTEDT, K. J., GiBBS, M. T., AND CORRY, P.
Optimising Facility Location and Sizing for Coral Aquaculture Production ................ 149

MARTELLOTTA, E. F., AND CRAFT, P.
Boomerangs Shape Stone Tools in Ancient Queensland: Experimental
Archaeology and Traditional Knowledge Reveal a New Function of the
Most Iconic Indigenous TOO .........coeuiiiiiiiiiiiieiieee e 151

iX


https://www.royalsocietyqld.org/wp-content/uploads/2022/Proceedings%20131/Parayiwa_Supplement_Web.pdf
https://www.royalsocietyqld.org/wp-content/uploads/2022/Proceedings%20131/Dart_Supplement_Web.pdf

BHARATIYA, M., SMITH, T. M., AND AUSTIN, C. M.

Testing Strontium for Estimating Weaning Ages: Implications for Marsupial

Life HiStory RECONSIIUCTION......cccuiviiriiiiiniieiiniieierieeteeie ettt st 153
WASEF, S., BAR, I., MITCHELL, N., AND WRIGHT, K.

What Can Ancient DNA Bring to the Identification of Fallen Australian

War Casualties? Pioneering Methodologies at Queensland-based Ancient

DINA FACIITIES ..cuveiviniieiiiiieieeiteie ettt ettt st st 155
CADIER, C., WALTHAM, N., CANNING, A., ScOTT FRryY, S., AND ADAME, M. F.
Tidal Restriction Leads to Enhanced Methane Emissions in Tropical Australia............ 157

SINGH RAMESH, A. CHEESMAN, A. W., CRAYN, D. M., AND CERNUSAK, L. A.
Are Tropical Mountaintop Trees Constrained in Their Distributions by
Physiological Limitations? Thermal Adaptation and Acclimation to
ClMAte CRANZE.....c.veieuieiieiieiteiieieee ettt ettt ettt ettt sttt e 159

ROYAL SOCIETY OF QUEENSLAND REPORTS

HYNES,R.A.
Presidential Address 2022: The Imbalance of Power between Urban and
Rural Populations When Addressing Sustainability While Burdened by

INAIfferent POLILICS .....oeoviiieiieiieie et s 163
HYNES,R. A.

The Royal Society of Queensland Annual Report 2021-2022 ........ccoevereeiiiienenienen. 171
THE ROYAL SOCIETY OF QUEENSLAND

Award of Life Membership to Angela H. Arthington, 18 June 2022.........c.ccoceeveevennnene 177

ARTHINGTON, A. H.
A Career RELIOSPECTIVE .......ccuivuiiriiiiiiieiericeeere ettt st 179





