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Summary 
Australia requests research mortality allowances (RMA) for two projects on southern bluefin 

tuna (SBT) in 2017. The overall RMA requested by Australia is small (1.7 t) and for projects will 

enhance our understanding of the biology and ecology of SBT.  

The two projects requesting RMA are: 

1) A 0.5 t RMA is requested for a study examining the molecular basis for endothermy using 
SBT as a novel model. This project will involve the capture of small SBT off southern 
Western Australia. Larger fish will be purchased from Port Lincoln aquaculture farms and so 
not included in the RMA request. RMA has been granted previously for this project, however 
due to delays in the project commencing no RMA has been used in 2015 or 2016. 

2) A 1.2 t RMA is requested for a project examining the health of wild SBT. RMA has been 
granted previously for this project. In 2016, to date, a total of 1.044 t of the 1.2 t RMA has 
been used. 

In 2015, Australia was granted 6.70 t of RMA for four projects in 2016. Two of those projects are 

also requesting RMA for 2017. As of 1 June 2016, a total of 1.561 t, from two projects, had been 

used. 



 

2 

1 Proposals for 2017 

i) Does the "membrane pacemaker" theory hold true for 
endothermic fish? 

This project, to be undertaken by CSIRO, will use SBT as a model to test prevailing theories of the 

evolution of endothermy (warm-bloodedness). Bluefin tunas are top predators whose removal 

or displacement due to over-fishing or climate change could destabilize marine ecosystems. 

Captive breeding is a possible solution but its success is limited by our understanding of tuna 

thermal biology. This project will rectify this. 

This project will investigate the molecular basis of endothermy using a novel model, SBT. 

Endotherms maintain their internal body temperature by conserving metabolically generated 

heat, whereas ectotherms depend on heat from the environment. Despite its evolutionary 

significance, the molecular basis of endothermy is still not well understood. Tunas provide 

unique models to investigate this because their bodies consist of both endothermic and 

ectothermic organs and they only develop the capacity for endothermy during the first year of 

their lives. The outcome of this project will be a greater understanding of vertebrate thermal 

biology leading to better predictions of the effects of climate change on ecosystem stability. 

Recently it was suggested that the limited success of bluefin tuna captive breeding may be due to 

under-developed capacity for endothermy when the young fish are transferred from the warm 

water of the hatchery to the cooler water of the sea cages. This was based on observations of 

Pacific bluefin tuna but it may also be true for SBT. The growth of the SBT aquaculture industry 

is limited by high rates of cold-induced mortalities in captive bred fish proposed to be due to 

underdeveloped endothermy. Small (incipiently endothermic) SBT are found in Australian 

coastal waters from Western Australia to the GAB. 

We will compare small (40 to 60 cm fork length) SBT with similarly sized Australian bonito, a 

close ectothermic relative. These species, in this size range, are found in waters off southern 

Western Australia during the period November to February each year.  

The specific aims of this project are:  

1) To investigate the ontogeny of red muscle endothermy in small (incipiently endothermic) 
SBT.  

2) To compare mitochondrial respiration rate, proton leak rate and membrane lipid 
unsaturation in endothermic versus ectothermic organs/tissues of large (fully endothermic) 
SBT and similarly-sized Australian bonito.  

3) To determine the effects of varying membrane unsaturation on mitochondrial respiration 
rate and proton leak rate in a recently established SBT cell line.  

4) To explore the transcriptional regulation of mitochondrial biogenesis and its role in the 
ontogeny of red muscle endothermy in fish.  

The project proposes to capture around 50 young-of-the-year SBT in waters between Albany 

and Fremantle. The project is aiming to capture fish with body sizes ranging from 20 to 80 cm 

fork length (i.e. encompassing the size of 55 cm fork length where the onset of significant red 

muscle warming is expected). The maximum weight expected for this size range is less than 10 
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kg. The  maximum take is estimated as 50 x 10 kg = 500 kg. These fish are not available from the 

commercial fishery in the Great Australia Bight. 

Larger SBT with body sizes ranging from 100 to 150 cm fork length (i.e. in the range where we 

expect well-developed red muscle warming) will be obtained during normal commercial 

harvests from tuna farms located near Port Lincoln, South Australia, and are not included in the 

request for RMA.  

RMA was approved for this project in 2016. However, the project did not commence in 2016 and 

no RMA was therefore used (see Section 2). 

Based on the above, an RMA of 0.5 t is requested for this project for 2017. 

ii) Health assessment of wild southern bluefin tuna 

The major aim of this project is to assess the health of wild SBT. As well as traditional health 

assessments including histology, microbiology, immunology and haematology, this project will 

aim to further develop and apply new molecular methods, including those for pathogen 

detection and associated pathology in wild SBT. New molecular methods will be developed 

which could help to identify specific blood borne biomarkers for various pathogens (disease 

agents) and ultimately could lead to non-lethal health assessment for these animals. 

This project, undertaken by researchers from the University of Tasmania, will have significant 

scientific and ethical benefits. The results of this project will contribute to the knowledge of the 

health of wild SBT populations including pathogen prevalence and/or intensities. Identification 

of suitable health biomarkers could also negate the need for destructive sampling of animals. 

This project could therefore have implications for future SBT research. 

Most health assessments for SBT have been conducted using ranched animals. Comparatively, 

the health status of non-ranched wild SBT has received little attention. Some wild SBT sampling 

has previously been conducted with participation of SBT industry as part of Aquafin Cooperative 

Research Centre and Fisheries Research and Development Corporation projects. This research 

was based on frozen and formalin fixed samples that were collected by the industry from tuna 

schools captured for ranching so for example the samples for pathogen detection (particularly 

some species of parasites) were limited. All SBT were from the Great Australian Bight, further 

limiting interpretation of the results. Some of the results from this work with wild tuna have 

been published (please see Rough et al. 2005, Aiken et al. 2007, Aiken et al. 2008, Aiken et al. 

2009, Kirchoff et al. 2014). 

This project was granted 1.2 t RMA request granted for 2016. In 2016, a total of 60 SBT have 

been caught for this project, amounting to 1.044 t (see Section 2).  This RMA request is to cover 

further work in 2017. Based on the above, an RMA of 1.2 t is requested for this project for 2017, 

based on an estimate of 20 SBT with a maximum weight of 60 kg each.  

To date, several publications from this research are in review or have been published (e.g. Balli 

et al. 2016). 
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2 Summary of 2016 RMA usage 
A total of 6.7 t of RMA was granted in 2015 for Australian research projects undertaken in 2016. 

To date (1 June 2016), 1.561 t of RMA has been utilised in 2016, well below the amount granted, 

although additional RMA may be used during the remainder of 2016.  

1) A 1 t RMA was approved to continue initiatives focused on investigating: (a) the spatial 
dynamics and mortality rates of SBT utilising electronic tagging techniques; (b) the impacts 
of noise associated with oil and gas exploration on SBT in the Great Australian Bight. No 
RMA for this project has been used in 2016. 

2) A 0.5 t RMA was approved to use SBT as a model to test prevailing theories of the evolution 
of endothermy (warm-bloodedness), described in Section 1 proposal i). However, the project 
did not commenceand no RMA was used in 2016. 

3) An RMA of 1.2 t was approved for a project examining the health of wild SBT. A total of 
1.044 t of SBT was used for this project in 2016.  

4) Finally, a 4 t RMA was approved for the pilot gene-tagging implementation in 2016, to cover 
incidental mortalities. While this RMA was approved to Australia, the Extended Commission 
agreed to fund this project in 2016 and the progress report is provided in CCSBT-
ESC/1609/07. A total of 0.517 t RMA was utilised in 2016 for this project.  

 



 

5 

References 
Aiken, H, Hayward, CJ, Cameron, A & Nowak, BF 2009, 'Simulating blood fluke, Cardicola forsteri, 

infection in farmed southern bluefin tuna, Thunnus maccoyi, using stochastic models. 

Aquaculture, vol. 293, pp. 204-210. 

Aiken, HM, Bott, NJ, Mladineo, I, Montero, FE, Nowak, BF & Hayward, CJ 2007, 'Molecular 

evidence for cosmopolitan distribution of platyhelminth parasites of tunas (Thunnus spp.)' Fish 

and Fisheries Science, vol. 8, pp. 167-180. 

Aiken, HM, Hayward, CJ, Crosbie, PB, Watts, M & Nowak, BF 2008, 'Serological evidence of an 

antibody response in farmed southern bluefin tuna naturally infected with the blood fluke 

Cardicola forsteri' Fish and Shellfish Immunology, vol. 25, pp. 66-75. 

Anon 2013, 'Report of the eighteenth meeting of the CCSBT Scientific Committee' Canberra, 

Australia, 2–7 September 2013.  

Anon 2014, 'Report of the nineteenth meeting of the CCSBT Scientific Committee' Auckland, New 

Zealand, 1–6 September 2014.  

Balli, J, Mladineo, I, Shirakashi, S & Nowak, BF 2016, Diseases in tuna aquaculture, in DD Benetti, 

GJ Partridge, A Buentello (eds), Advances in tuna aquaculture, Elsevier Publishing. 

Basson, M, Hobday, AJ, Eveson, JP & Patterson, TA 2012, 'Spatial interactions among juvenile 

southern bluefin tuna at the global scale: A large scale archival tag experiment, FRDC Report 

2003/002. 

Evans, K & Patterson, T 2007, 'Movements and behaviour of large SBT in the Australian region 

determined using pop-up archival satellite tags: a summary of results for 2006-07' CCSBT-

ESC/0709/Info 01, Hobart, Australia, 10–14 September 2007. 

Evans K, Patterson TA, Reid H and Harley SJ 2012, 'Reproductive schedules in southern bluefin 

tuna: are current assumptions appropriate?' PLoS ONE, 7: e34550. 

Eveson P, Farley J and Bravington M 2012, 'The aerial survey index of abundance: updated 

analysis methods and results for the 2011/12 fishing season' CCSBT-ESC/1208/16, Tokyo, 

Japan, 27–31 August 2012. 

Gunn J and Patterson T 2003, 'A pilot study to examine the potential for using pop-up satellite 

transmitting archival tags (PATs) to examine the migrations and behavior of adult Southern 

Bluefin Tuna (SBT)' CCSBT-ESC/0309/Info 2, Christchurch, New Zealand, 1–4 September 2003. 

Gunn J, Evans K, Patterson T and Carter T 2006, 'Examining the movement and residency of 

adult SBT in the Tasman Sea and on their spawning grounds south of Indonesia using pop-up 

archival tags' CCSBT-ESC/0609/Info 01, Miyazaki, Japan, 10–13 October 2006. 

Hartog, J, Hobday, AJ, Matear, R & Feng, M 2011, 'Habitat overlap of southern bluefin tuna and 

yellowfin tuna in the east coast longline fishery - implications for present and future spatial 

management' Deep Sea Research Part II, vol 58, pp. 746–752. 

Hobday, AJ & Hartmann, K 2006, Near real-time spatial management based on habitat 

predictions for a longline bycatch species. Fisheries Management and Ecology, vol. 13, pp. 365–

380. 



 

6 

Hobday, AJ, Hartog, JR, Timmis, T & Fielding, J 2010, 'Dynamic spatial zoning to manage southern 

bluefin tuna capture in a multi-species longline fishery' Fisheries Oceanography, vol. 19, pp. 243–

253. 

Kirchhoff, NT, Nelligan, J, Ellis, D, Nosworthy, E, Cadoret, K, Leef, M, & Nowak, B 2014, 'Inter-

annual and intra-annual variability in blood variables and parasitic loads of wild Thunnus 

maccoyii' Canadian Journal of Fisheries and Aquatic Science, in vol. 71, pp. 1572–1578. 

Patterson, TA, Evans, K, Carter, TI & Gunn, JS 2008, 'Movement and behaviour of large southern 

bluefin tuna (Thunnus maccoyii) in the Australian region determined using pop-up satellite 

archival tags' Fisheries Oceanography , vol. 17, pp. 352–367. 

Patterson, T, Gunn, J, Evans, K & Carter, T 2005, 'Movement and residency of adult SBT in the 

Tasman Sea and on their spawning grounds south of Indonesia using pop-up archival tags: a 

summary of results for 2004' CCSBT-ESC/0409/29, Jeju, Korea, 13–16 September 2006. 

Preece, A, Davies, C, Bravington, M, Hillary, R, Eveson, P & Grewe, P2013, 'Preliminary cost and 

precision estimates of sampling designs for gene-tagging for SBT' CCSBT-ESC/1309/18, 

Canberra, Australia, 2–7 September 2013.  

Preece, A, Davies, C, Sakai, O & Kim, ZG 2014, 'SRP Proposal: Estimating absolute abundance of 

juvenile SBT from gene tagging: A pilot study' CCSBT-ESC/1409/25, Auckland, New Zealand, 1–6 

September 2014. 

Rough, KM, Nowak, BF & Reuter, R 2005, 'Haematology and leucocyte morphology of wild caught 

SBT' Journal of Fish Biology, vol. 66, pp. 1649-1659.  


