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Executive Summary  
This report summarises the outcomes of the Workshop on; prioritisation of species, identification of 
best-practice capture and handling, design of post-release survival (PRS) studies, and development of 
effective communication campaigns, for developing positive behavioural change in recreational fishing 
of Sharks and Rays.  

The workshop was delivered by two collaborative projects that were funded by the FRDC in 2019, 
including the South Australia-based project (2018-055) ‘Developing a positive cultural attitude towards 
the capture and release of sharks and rays’, and the Victoria-based project (2018-042), ‘Improving 
Outcomes of Fisher Interactions with Sharks, Rays, and Chimaeras.’ The two projects were led by SARDI 
Aquatic Sciences and Monash University, respectively. The one-day national workshop was held on 26th 
November 2019 at the South Australian Research and Development Institute (SARDI). 

Recent examples have been reported widely in the media about the inhumane treatment of sharks and 
rays by recreational fishers. Incidents such as these reflect unethical behaviour which can lead to poor 
welfare outcomes for sharks and rays. Furthermore, they have the potential to impact the broader social 
acceptance of recreational fishing. Best-practice capture and handling guidelines for sharks and rays in 
recreational fishing serve as an important resource to enable positive cultural and behavioural change 
within recreational fisheries.  

The main objective of the national workshop was to discuss adoption of best-practice techniques by the 
recreational fishing sector in order to improve outcomes for fishers and animals. The specific objectives 
of the workshop were to: 

1. Identify priority species (or groups) of chondrichthyans caught by recreational fishers for the 
development of best-practice capture and release guidelines and post-release survival studies. 

2. Develop and identify key messaging for safe capture and handling to include in best-practice 
guidelines. 

3. Identify key design aspects of PRS studies needed to assess, support and refine the proposed 
best-practice guidelines for recreational fishers.  

4. Assess the best ways to communicate and extend the guidelines to recreational fishers. 

5. Discuss approaches for monitoring and measuring behaviour change in recreational fisheries. 

In total, there were 25 workshop participants which included the research and fisheries management 
agencies, fishing sectors, and non-government organisations. Prior to the workshop, a questionnaire 
circulated to participants aimed to pre-identify priority species, factors and requirements for handling 
guidelines in each state, region and fishery. This provided starting points for the discussions and aided 
the cross-validation and alignment of the project(s) priorities with those of the various jurisdictions. 

The structure of the workshop included 12 presentations given by a range of speakers across three main 
sessions. Following each session there were break-out discussion groups, and at the end of the 
workshop there was a further summary discussion session to provide a synthesis and discuss ‘next 
steps’. This report summarises the information presented at the workshop and collected from the pre-
workshop survey of participants. The report also highlights the opinions and points made during the 
discussion sessions during which all participants provided input. 
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Workshop participants generated a list of 18 species for prioritisation for development of best-practice 
capture and release guidelines. It was suggested that species be grouped based on similar handling 
practices. Workshop participants discussed criteria for grouping species that could have similar handling 
practices, which were; morphology (body shape & size), respiratory mode (ram vs buccal pumping; 
related to activity level), feeding behaviour (relates to bait taken), reproductive mode (live bearing vs 
egg-laying), phylogeny (Rays vs Whalers vs Hammerheads). We recommend best-practice guidelines 
differentiate species into four groups; sharks < 1.5m, sharks > 1.5m, rays with or without a barb.  

Workshop participants identified five species for prioritisation for PRS studies in southern Australia, 
including Smooth Hammerhead (Sphyrna zygaena), Southern Eagle Ray (Myliobatis tenuicaudatus), 
School Shark (Galeorhinus galeus), Bronze Whaler (Carcharhinus brachyurus) and Smooth Stingray 
(Dasyatis brevicaudata). 

Guidelines should present simple messaging, clear graphics and diagrams. Recommended fishing and 
handling practices included; use of circle hooks, heavy line and gear, reduce fight time, keep animal in 
water where possible, no gaffing in the body (lower jaw preferred), no lifting by the tail or squeezing the 
gills, calm shark by covering the eyes with a smooth, wet and dark cloth. If not possible to remove the 
hook, cut the leader as short as possible, help recovery if needed by facing fish into the current of the 
water, release as soon as possible and reduce exposure to sun and air. 

Further refinement of the guidelines should be informed by PRS studies of priority species within 
recreational fisheries. It is important to investigate factors that can both be practically and statistically 
assessed in PRS studies. Factors that were identified as being important to assess during PRS studies 
included; hook and gear type, hooking location, duration of fight, handling practices at landing, 
resuscitation, air exposure and temperature. However, it is important not to test too many variables at 
once to avoid reductions in statistical power of analyses. 

Effective extension of best-practice to the recreational fishing community will enable positive 
behavioural and cultural change with regard to the capture and release of sharks and rays. Simple and 
clear messages should be developed for extension activities based off the best-practice guidelines. 
Extension campaigns could utilise a mixed-media (including face-to-face) approach to providing 
communication of the key messaging. It is recommended to produce clear animations, photos and 
simple videos (1-3 minutes) for creating content to extend the key messages to the community. 
Extension can be achieved through use of print, a central campaign website or information hub, face-to-
face communication, social media (Instagram and Facebook), and by engaging celebrity ambassadors 
that resonate with the recreational fishing community to champion the key messaging.  

Recreational fisher surveys were identified as an effective tool to assess the efficacy of extension 
activities in causing behavioural change. Pre-campaign and post-campaign surveys can be utilised to 
assess changes in attitudes, beliefs and behaviours of recreational fishers. It is important that surveys 
are designed properly with representative samples. It may be difficult to influence fringe behaviours, i.e. 
bad actors who will do the wrong thing regardless of having education about best-practice. However, by 
creating general behaviour change in recreational fishing towards best-practice behaviours, it is possible 
that these behaviours will become the ‘social norm’ which will potentially increase the uptake of these 
behaviours even by fishers who were previously acting poorly. 

The project teams led by SARDI Aquatic Sciences and Monash University will work to develop and 
deliver extension materials that educate recreational fishers on best-practice and safe-handling 
methods during the capture and release of sharks and rays in 2020 and 2021. Specifically, the Monash 
project will develop a set of best-practice capture and handling guidelines for recreational fishing of 
sharks and rays in Victoria and will complete an extension campaign to facilitate positive behavioural 
change of fishers. The SARDI-led project will complete a PRS study on one of the priority species 
identified within this report to further inform refinement of shark and ray capture and handling 
guidelines.  
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This report summarises key messaging and techniques that can be adopted to enable behaviour change 
within recreational fisheries leading to positive outcomes for fishers and sharks and rays. A cross-
jurisdictional and collaborative approach will enable the best-practice guidelines to be taken up by 
recreational fishers across Australia.  

Keywords 

Chondrichthyans, elasmobranchs, recreational fishing, post-release survival, capture and handling 
guidelines, best practice, behaviour change
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1. Introduction 
Australian fishery management jurisdictions share many of the same policy drivers for their recreational 
fisheries. Recent events related to the capture, handling and treatment of shark and ray species focused 
attention on fishery policy and public perception of recreational fishing across southern Australia, 
including in South Australia (SA) and Victoria (VIC). Consultation supporting management and policy for 
sharks and rays often highlights the need to improve educational outreach, and evidence-based 
resources to inform safe and humane capture, handling and release practices. There were multiple 
examples in VIC, SA and Western Australia (WA), of rays and sharks being mutilated and killed in 
inhumane circumstances in 2017. This garnered significant media attention and negatively impacted the 
social licence of recreational fishers. 

Despite these instances, the majority of recreational fishers hold positive values towards sharks and 
rays. Furthermore, they value stewardship of the fishery and the use of humane capture and release 
techniques. However, values do not always align with behaviour. Some fishers, especially those with 
limited experience, may not be aware of what constitutes best practice despite wanting to ensure the 
best outcomes for released animals. This may lead to situations where their actions do not result in 
positive welfare outcomes, and reflect an overall lack of understanding of the best approaches to catch, 
handle and release sharks and rays. Therefore, the provision of information and extension to the 
recreational fishing community about best-practice capture and handling of sharks and rays is 
warranted. 

Recreational fisheries are challenging to study accurately with respect to catch rates, release rates, 
current practice and behaviours. Most studies rely on self-reported survey responses. There is a 
particular lack of information about current interactions with sharks and rays in recreational fisheries. 
Therefore, studies that improve our understanding of current practices and behaviours by recreational 
fishers when catching sharks and rays would be useful. 

There have been few studies conducted on the post-release survival (PRS) of sharks and rays after 
capture in recreational fisheries. Most studies have focused on popular game or tournament fishing 
species, including Thresher Sharks (Alopias vulpinus) or Shortfin Makos (Isurus oxyrinchus). There is 
much more known about the PRS of chondrichthyans captured in commercial fisheries. However, the 
gear types and practices are vastly different. There is a need for further PRS studies of sharks and rays 
captured in recreational fisheries in Australia. Furthermore, there needs to be careful consideration 
given to the correct design of such studies. 

There are existing best-practice guidelines for the capture and release of sharks and rays in recreational 
fishing. However, they some are species-specific, such as the guides for thresher sharks in Victoria or the 
United States. The South Australian Government has produced some broad guidelines to suit most 
species caught in South Australian waters, however, there are plans for these to be refined further. 
There is a clear need for further development and refinement of best-practice guidelines for the capture 
and release of sharks and rays in recreational fisheries within Australia. Furthermore, there is a need for 
subsequent extension activities to enable awareness and uptake of the best-practice approaches by the 
recreational fishing community. When coupled with an effective extension campaign the guidelines will 
enable positive behavioural and cultural change within recreational fisheries that lead to improved 
outcomes for fishers and animals. 

To address these needs, the FRDC funded two projects in 2019. One project is focused on Victoria is 
being led by Monash University (FRDC 2018-042) and the other is focused on South Australia and is 
being led by SARDI (FRDC 2018-055). The goal of both of these projects is to develop and further refine 
best-practice guidelines for the capture and release of sharks and rays to ensure safety of fishers and 
improved outcomes for animals. Guidelines and key messaging will be disseminated to recreational 
fishers through various extension activities. The Monash-led project will use surveys to assess current 
behaviour and attitudes of recreational fishers. A follow-up survey will also be undertaken to assess the 
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effectiveness of extension activities. The SARDI-led project will assess the guidelines by conducting a PRS 
study in South Australian waters on a relevant species and investigate factors that influence post-release 
mortality. The results of this study will then be used to further refine the guidelines. Prior to conducting 
this work, a workshop was jointly organised in Adelaide by investigators from both projects in order to 
meet the objectives of both projects. 

This Report: 

The report highlights research gaps that exist for sharks and rays in Australian recreational fisheries. 
There is a summary of tag-recapture and survey information for sharks and rays captured in recreational 
fisheries. It summarises the results of a species vulnerability assessment for sharks and rays taken in 
recreational fisheries in southern Australia. Critically, the report presents information on those species 
and species groups that should be prioritised for development of best-practice capture and handling 
guidelines and future post-release survival (PRS) studies. The report reviews existing guidelines for 
sharks and rays and provides information on what the key messaging should be for the development of 
future guidelines. Finally, the report summarises the best ways to communicate and extend fishing 
guidelines to recreational fishers and appropriate techniques to measure uptake of best-practices and 
levels of behaviour change by recreational fishers.  

The goal of this report is to; provide a summary of best-practice capture and handling techniques for 
sharks and rays, highlight appropriate methods to assess and refine the guidelines through post-release 
survival studies, and summarise optimal extension methods and methods for monitoring behaviour 
change. 
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2. Objectives 
The objectives of the Workshop on Sharks and Rays in Recreational Fisheries held at SARDI on the 26th of 
November 2019 were to: 

1. Identify priority species (or groups) of Chondrichthyans caught by recreational fishers for the 
development of best-practice capture and release guidelines and post-release survival studies. 

2. Develop and identify key messaging for safe capture and handling to include in best-practice 
guidelines. 

3. Identify key design aspects of post-release survival studies needed to assess, support and refine 
the proposed best-practice guidelines for recreational fishers.  

4. Assess the best ways to communicate and extend the guidelines to recreational fishers. 

5. Discuss approaches for monitoring and measuring behaviour change in recreational fisheries. 
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3. Method  
A workshop was held at The South Australian Research and Development Institute (SARDI), West Beach 
(SA), on the 26th of November 2019. The workshop was titled “Sharks and rays in recreational fishing: 
priority species, handling guidelines, post-release survival, and extension approaches to support cultural 
change in fishers”. The workshop was jointly organised and delivered by the investigators of two FRDC-
funded projects; project 2018-042 led by Dr. Richard Reina (Monash University) and project 2018-055 
led by Dr. Paul Rogers (SARDI). Workshop participants included representatives from recreational 
fisheries peak bodies, fisheries scientists, conservation NGO scientists, government fisheries and natural 
resource managers and policy officers, social scientists, and representatives from the recreational 
fishing sector. A full list of all workshop attendees is provided in Appendix 2 and the agenda for the 
workshop is provided in Appendix 3. The workshop was broken into four sessions:  

1) prioritising species (groups of species)  
2) handling guidelines and post-release survival studies to inform guidelines  
3) communication, engagement and cultural change  
4) a general discussion session 

Each session was chaired by either Dr. Richard Reina, Dr. Paul Rogers or Dr. Sean Williamson. A total of 
12 presentations were given in the first three sessions and these presentations have been provided in 
Appendices 4 – 15. 

Prior to the workshop, attendees were asked to complete an online survey. Respondents provided 
answers to questions about; which species should be prioritised for development of best-practice 
capture and release guidelines, which species and practices should be investigated in future post-release 
survival studies, and what capture and release techniques should be considered best-practice and 
worst-practice. Respondents were also asked to provide justification for their answers which helped 
underscore risk and research gaps for particular species. 

At the workshop, following each of the four sessions listed above attendees were broken into three 
separate discussion groups. The groups then discussed key points relevant to each session topic. Groups 
were tasked with discussing and taking notes on; how they would prioritise different species or groups 
for development of safe-handling guidelines, which species or groups they would prioritise, key 
techniques for best-practice guidelines, the most important variables to assess and species to prioritise 
for PRS studies, and the optimal methods for extension of guidelines to the recreational fishing 
community. Following each of these discussion sessions, the notes of each group were transcribed in 
order to record the key points for translation into this report.  

Attendees provided justification for their answers in both the pre-workshop survey and in the 
discussions throughout the workshop. This information underscored reasons particular species are more 
vulnerable and highlighted research gaps that currently exist for sharks and rays in recreational fisheries. 
This report summarises the information, opinions and discussions that were presented at the workshop 
and collected from the pre-workshop survey.  

 



 

14 
 

4. Results  

4.1. Presentations 

4.1.1. Introduction  

Presentation 1: Summary of the alignment of goals between FRDC 2018-042 & 2018-055 projects – Drs. 
Paul Rogers & Richard Reina (Appendix 4). 

The principal investigators of each project provided the participants an overview of the need and 
background for the workshop. They discussed the objectives of the workshop.   

The goals of both projects were clearly articulated and this highlighted that the workshop addressed the 
top goals for each project (Table 1). Paul and Richard emphasised the synergies and differences between 
the two SARDI- and Monash University-based projects. One key difference being that the latter project 
aims to measure fisher behavioural changes through surveys, both prior to, and following an education 
campaign based on best-practice capture, handling and release guidelines. Another difference is that the 
SARDI project will prioritise species for PRS studies and conduct a study to collect survival data using 
telemetry technology. 

Table 1. Project goals of the SARDI- and Monash-led projects.  

 
 
 

 

 

 

 

 

 

 

 

 

 

 

4.1.2. Session 1: Priority Species (Chair: Richard Reina) 

Presentation 2: Delegate questionnaire responses on priority species of sharks and rays that require 
development of capture, handling and release guidelines for recreational fisheries – Dr. Sean Williamson 
(Appendix 5) 

Prior to the workshop, Monash University investigators provided a short questionnaire to confirmed 
participants to reflect on background information relevant to expert elicitation processes planned for 

Project Goals FRDC 2018-042: 
Monash et al. 

FRDC 2018-055: 
SARDI et al. 

Identify species captured within recreational fisheries at a 
state and national level for prioritisation for improving 

capture, handling and release practices 

  

Establish best-practice capture, handling and release 
guidelines for priority species   

Identify species captured within recreational fisheries and 
operational factors for prioritisation for Post-Release 

Survival (PRS) Studies 

  

Collect PRS data on some of the priority species in 
collaboration with recreational fishers using telemetry 

technology 

  

Produce evidence-based educational material about the 
guidelines to inform sustainable rec. fishing practices   

Support behavioural change through extension of 
educational materials   

Measure behavioural change through fisher surveys prior to 
and following extension / education campaign  
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the workshop. As part of this survey, participants were asked for their perspectives on: species most at 
risk of poor handling and post-release outcomes, the fishing practices considered most risky for animals 
in terms of injury and survival, important inclusions in best practice guidelines, and how best to educate 
fishers about safe handling practices. A total of 19 participants responded to the questionnaire of which 
47.4% identified as non-recreational fishers and 52.6% were fishers. Totals of 42.1% of participants were 
from SA, 26% from VIC, 10.5% from QLD, and 10.5 from NSW, and 5.3% from WA.  
 
In terms of the priority species identified as needing handling and release guidelines and based on the 
number of times they were listed, the Bronze Whaler and Smooth Stingray were equal first, Shortfin 
Mako and Southern Eagle Ray (Myliobatis australis) were second, Gummy Shark (Mustelus antarcticus) 
and School Shark (Galeorhinus galeus) were third and Hammerheads (Sphyrna spp.) and Southern 
Fiddler Ray (Trygonorrhina dumerilii) were fourth. In terms of prioritisation based on a weighted ranking 
of importance, Hammerhead spp. were first, Gummy Shark was second, School Shark was third and 
Shortfin Mako was fourth. At the State level and for states where there was reasonable sample size of 
respondents: In SA, the Southern Eagle Ray, School Shark, Bronze Whaler and Smooth Stingray rated 
highest and Gummy Shark, School Shark, Southern Fiddler Ray and Shortfin Mako rated highest in VIC in 
terms of needing guidelines. At the National level, there were only four responses identifying 
Hammerhead spp., Greynurse Shark (Carcharias taurus), Tiger Shark (Galeocerdo cuvier), Blue Shark 
(Prionace glauca) and Sandbar Shark (Carcharhinus plumbeus) as priorities for requiring handling 
guidelines. Common reasons for prioritisation of species include sensitivity to handling, frequency of 
release and PRS, catch rates and frequency as bycatch, cross-jurisdictional mixing, difficulty and 
potential danger of handling, depredation ‘pests’, lack of handling knowledge and education, 
conservation concern, frequency of pregnancy, community concern (rays and sharks encountered during 
diving and snorkelling) and reporting of bad practices and animal mistreatment.  

With regard to priority species for studies of PRS, four participants prioritised the same species they 
listed as priorities for guidelines. Others were Hammerhead spp., Rays, Whaler Shark spp., Southern 
Fiddler Ray, Gummy Shark, School Shark and Shortfin Mako. Overall, there was no clear consensus on 
any one particular species being the highest priority for guidelines. Operational factors that participants 
considered needed to be tested included handling methods, fishing gear/bait soak times, gear and hook 
types, breaking strain of line, reel type and amount of drag set, fishers’ perceptions towards sharks, air 
exposure time and air temperature during handling.  

Factors and practices considered to have the highest impacts on shark and ray species included 
deliberate harm and mutilations, depth, exposure time, extended gear soak and fight times on lines, 
damage inflicted during removal of hooks, hooking location and hook type. In contrast, factors and 
practices considered to have the greatest positive impacts on species and should be considered to be 
part of guidelines were the use of circle hooks, limiting air exposure, short soak and fight times, use of 
hooks that rust out and the practice of flattening of barbs. Use of heavy gear to reduce fight times was 
also an agreed best practice. 

Presentation 3. Summary of outcomes of previous workshops and reviews that support prioritisation of 
research gaps for shark and rays in Australian recreational fisheries – Dr. Charlie Huveneers (Appendix 6) 

Charlie provided participants with a broad information summary on the Convention on International 
Trade in Endangered Species (CITES) statistics including the numbers of elasmobranch species listed in 
the past two decades. He also spoke briefly about workshops funded by the IUCN Shark Specialist Group 
(feeding into Red List assessment processes), Western and Central Pacific Fisheries Commission (WCPF) 
and Areas Beyond National Jurisdictions workshops on post release survival data from commercial 
pelagic fisheries in 2017 and 2019. Notably, the workshop funded through FRDC Shark Futures and led 
by CSIRO provided a synthesis of available data on Mako Sharks (Isurus spp.) and Porbeagle (Lamna 
nasus) in Australian waters. The project provided information on the status of the species and future 
directions for research.  

Post-release survival estimates for Shortfin Makos were one of the priorities identified by the 
researchers and managers that took part in this workshop. The Mako and Porbeagle workshop 
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highlighted that there was a need for further information on the Australian recreational catches of these 
species. Subsequent to the Mako and Porbeagle workshop, IMAS assessed the impacts of catch and 
release off Shortfin Makos in the Australian recreational and game fishery and found survival rates were 
relatively high with short fight times, and that physical and hooking injuries explained survival rates 
estimated using survival pop-up satellite tags.  

Other key initiatives raised were those funded by the NESP Marine Biodiversity Hub, including the 
prioritisation of research and management needs for Australian elasmobranch species, the Shark Action 
Plan Policy Report and the Report Card for Australia’s Sharks. The later report card showed that of 194 
species/stocks studied, 124 were assessed as sustainable (e.g. Gummy Shark and Bronze Whaler; SAFS), 
42 were undefined, 9 were recovering (e.g. Dusky Whaler (Carcharhinus obscurus) and Sandbar Shark; 
SAFS and IUCN), 6 were depleting (e.g. Shortfin Mako, Tiger Shark, Bigeye Thresher (Alopias 
superciliosus) and Pelagic Thresher (Alopias pelagicus); IUCN Red lists), and 18 were overfished/depleted 
(e.g. School Shark, Greynurse Shark and two Hammerhead spp.). The School Shark (Conservation 
Dependent), Shortfin Mako and Porbeagle (Migratory) are listed under the Commonwealth Government 
Environmental Protect Biodiversity and Conservation Act (1999) with the latter two species listed under 
CITES and the Convention on Migratory Species.  

Charlie introduced the utility of the concept and approach taken by Dulvy et al. (2017) for prioritisation 
of species and issues to focus for PRS in recreational fisheries. These researchers analysed global 
landings and conservation status of sharks, rays, skates and chimaeras in Kobe plots assessment charts 
(as in SAFS). Participants agreed that the future application of this approach had significant merit. It will 
require a) updated National recreational fishing survey data on sharks, rays, skates and chimaeras, b) 
species identification and species resolute catch data, and c) population assessments be completed for 
key recreationally caught species. 

Presentation 4. Species vulnerability assessment of chondrichthyans taken in recreational fisheries – Dr. 
Terry Walker (Appendix 7) 

Terry Walker presented a summary of a recent assessment of the vulnerability of 132 chondrichthyan 
species in the Australian Exclusive Economic Zone. The species were assigned to six ecological groups 
and included shelf-inshore, shelf-reef, shelf-sand, bathyal-upper, bathyal-lower and pelagic. During the 
process, species impacts were assessed in response to seven climate change stressors and seven 
anthropogenic stressors, each of which are detailed in Appendix 7. The ecological groups were exposed 
to five types of fishing and anthropogenic stressors. The shelf inshore group was exposed to non- 
commercial fisheries and other inshore stressors; the shelf-sand group was exposed to commercial shark 
gillnet and demersal fisheries, the bathyal-upper and -lower groups were exposed to commercial 
demersal trawl, and the pelagic group was exposed to the commercial and pelagic game fisheries. 
Vulnerability to fishing was calculated by multiplying the components of exposure, productivity and 
susceptibility for each species. Likewise, vulnerability to climate change was calculated by multiplying 
the components of exposure, sensitivity and adaptability for each species. Data used included fisheries 
data based on presence-absence of species in ten subregions between the NW shelf and the SW Pacific 
off eastern Australia, annual catches, shark gillnet survey data, size at maturity, max age and trophic 
level.  Species considered to be at high risk of impacts from fishing included School Shark and Gummy 
Shark, Elephantfish (Callorhinchus milii), whereas Bronze Whaler and Dusky Whaler were considered 
high risk to climate change impacts. 

Presentation 5. Stress and patterns of biological and ecological sensitivity to capture of chondrichthyan 
groups – Dr. Richard Reina (Appendix 8) 

Richard explained that the chonrichthyans are high risk due to their general characteristics of high 
trophic position, low reproductive capacity, longevity, slow maturity and high natural annual 
survivorship. He explained the consequences of capture, and what they stem from, including the 
capture method, exposure to air, live discarding as well as their outcomes. Some of the primary, 
secondary and tertiary responses can be described by analysing the catecholamines and glucocorticoids, 
lactates, glucose, blood Ph impacts and electrolytes, and finally the impacts on growth, immunity and 
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reproduction. Richard made the point that rays and sharks can be grouped based on sensitivity to 
handling.  

In the higher sensitivity group, Richard included the ram ventilating, pelagic, and/or live-bearers 
(viviparous species). These sharks typically have high metabolic rates, large body sizes and they are 
relatively sensitive to air exposure. Species in the lower sensitivity grouping were stationary respiring, 
benthic, egg layers with low metabolic rates. These species are generally smaller body sized and more 
tolerant to air exposure.  

Gear type was also described as a predictor of mortality for obligate ram ventilators and stationary 
respiring benthic species, with stationary respiring species having lower immediate mortalities on 
longlines, gillnets and in trawls. In the context of capture handling and release practices, those that 
minimise stress lead to improved outcomes for captured animals by reduction of physical damage, 
energetic costs, immune and reproductive consequences and impaired swimming behaviours. Ricard 
listed some survey results that outlined the commonly listed criteria used for grouping species that 
could be assigned similar handling practices, including morphology, respiratory mode, feeding 
behaviour, reproductive mode and phylogeny. 

Presentation 6. A summary of tag-recapture and survey information for sharks and rays in recreational 
fisheries – Mr. Phil Bolton and Dr. Julian Pepperell (Appendix 9) 

Phil outlined that in southern Australian states, fishers taking part in the NSW DPI Game Fish Tagging 
Program have tagged 30,614 sharks (15 spp.) and rays (only Southern Eagle Ray) in the past 47 years. 
The most commonly caught, tagged and release species are Shortfin Mako (8,191), Hammerheads 
(5,340) and Whaler Shark species (5,323), Blue Sharks (5,089), Bronze Whalers (2,502), Tigers Sharks 
(1,296), Southern Eagle Rays (815) Gummy Sharks (726) and School Sharks (601). In the last decade, 
Shortfin Makos have mostly been tagged in NSW, TAS and VIC; Whaler spp. in NSW, SA and QLD; Bronze 
Whalers in VIC, SA and NSW; Hammerheads in NSW; Blue Sharks in NSW, TAS and SA; Tiger Sharks in 
NSW and WA; Southern Eagle Rays in SA and VIC. 

Julian presented the National Recreational Fishing Survey results for 2000/01 on sharks and rays, which 
indicated 1.25M were caught of which 1M (82%) were released, and the rest retained. Key points 
highlighted from the recreational survey in NSW in 2013/14 were that numerically the Shovelnose Rays 
(Aptychotrema & Rhinobatos spp.) were the most frequently captured (35,627) and released (95%), 
undifferentiated ‘Ray species’ were the second most frequently caught (34,506) and released (99%), 
followed by another common species complex, the Whaler Sharks (13,488 caught and 88% released). 
Wobbegong spp. (Orectolobidae), Gummy Shark, Hammerheads and Port Jackson Shark (Heterodontus 
portusjacksoni) were also commonly caught (nominal: 9,510 - 3,240) and released (88 - 100%). Gummy 
Shark (4,000; 75%), School Shark (386; 0%), and Shortfin Mako (297; 100%) were caught at 
comparatively low levels and with the exception of School Sharks, the release rates were high.  

During the most recent South Australian Recreational Fishery survey (2013/14), the Gummy Shark 
(11,597; 24%), School Shark (7,749; 7%), Port Jackson Shark (4,313; 99%) and Greeneye Dogfishes 
(Squalus spp.) (2,772; 100%) were the most commonly caught and released species, with a further 9,489 
undifferentiated Rays and Skates captured of which 100% were released. The Queensland Recreational 
Fishing Survey (2013/14) indicated undifferentiated Whaler Shark and Weasel Sharks (Hemigaleidae 
spp.) (24,000; 100%) and Shovelnose Rays and Guitarfishes (Rhinobatidae & Rhinidae spp.) (28,000; 93%) 
were important numerically, with 66,000 Rays and Skates caught, comprising the largest group, of which 
all were released. 

The 2015/16 Western Australian recreational fishing survey found Blacktip Reef Shark (Carcharhinus 
melanopterus) (1,419 caught; 85% released), Dusky Whaler (1,467 caught; 84% released), Bronze 
Whaler (1,235 caught; 71% released), and Port Jackson Shark (1,047; 97% released) were most 
commonly caught and released, along with unidentified species; “Other Shark” (2,739; 86%) and “Other 
Rays/Skates” (2,241; 98%). The 2009/10 Northern Territory survey found “Sharks & Rays” were 
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commonly caught and released (27,738 caught and 95% released). There was a higher rate of retention 
of “Sharks & Rays” reported in the 2012/13 Tasmanian survey (38,641 caught and 76% released). 

Key points from the group discussion session following Session 1 were: 

• Attendees were asked to discuss prioritisation of species, or groups of species, for the 
development of handling guidelines. Attendees were split amongst three separate groups and a 
representative from each group reported back to all the attendees about their key discussion points at 
the end of the discussion session. 

• Attendees were generally in agreement with results from the pre-workshop questionnaire that 
suggested the following species should be prioritised for handling and release guidelines: Bronze 
Whaler, Smooth Stingray, Shortfin Mako, Southern Eagle Ray, Gummy Shark, School Shark, 
Hammerheads and Southern Fiddler Ray. 

• Attendees discussed that prioritisation of species for development of guidelines is complicated 
due to the multifactorial considerations of each species’ sensitivity to handling, frequency of release and 
PRS, catch rates and frequency as bycatch, difficulty and potential danger of handling, lack of handling 
knowledge and education.  

• The concept of using Kobe plots and approaches similar to those utilised by Dulvy et al. (2017) 
for prioritisation of species, and operational and ecological factors to focus on for PRS studies in 
recreational fisheries, was discussed as having considerable potential. Future application of this 
approach has significant merit and will require better data resolution for recreational shark and ray 
catches and species compositions. 

• Various methods for grouping species were proposed and discussed. One group thought that 
species could be group based on the fishing location that they were likely to be caught. For example, 
beaches and jetties (Eagle Ray, Smooth Stingray, Southern Fiddler Ray, Port Jackson Shark), or inshore 
boat fishing (Broadnose Shark (Notorynchus cepedianus), Bronze Whaler, Dusky Whaler, Gummy Shark, 
School Shark), or offshore boat fishing (Shortfin Mako, Thresher Shark, Blue Shark). Another group 
similarly thought that species could be group based on the fishing location likely to be caught; jetty vs 
boat vs shore. The final group thought that it would be best to group species based on the difficulty and 
danger of handling. For example, group the following: a) all rays with a potentially dangerous barb; b) all 
sharks of a large size and with potentially dangerous teeth; c) non-dangerous rays; and d) small sharks. 
They suggested this because they thought that the practices for handling would be more similar for 
these types of groups. 

4.1.3. Session 2: Handling guidelines for priority-species (groups) – Design principles and 
considerations when developing post-release survival studies to inform best practice guides in 
recreational fisheries (Chair: Paul Rogers) 

Presentation 7. Review of existing handling guidelines for sharks and rays in recreational fisheries in 
Australia – Dr. Sean Williamson (Appendix 10) 

In Australia, guidelines focused on recreational and game fishing of sharks have been limited to the Best 
practice catch and release guidelines for Thresher Sharks in Victoria developed by the VRFish, and the 
PIRSA Fisheries and Aquaculture Recreational fishing guide on appropriate fishing gear and handling 
techniques for sharks and rays. Sean highlighted the key overseas examples, which include the Careful 
catch and release guidelines for large pelagic fish developed by NOAA Fisheries, and PIER and NOAA’s 
Best fishing Practices for safe handling of common threshers.  

Previous guidelines developed in Australia for commercial fisheries that cross-over in terms of the 
relevance of some on-board handling approaches, do’s and don’ts, included the Shark and Ray Handling 
Practices developed for the Australian Fisheries Management Authority managed commercial fisheries. 
Sean emphasised the importance of presentation of clear simple graphics in the educational materials 

https://www.vrfish.com.au/wp-content/uploads/2018/03/Thresher-shark-DL-240118.pdf
https://www.vrfish.com.au/wp-content/uploads/2018/03/Thresher-shark-DL-240118.pdf
https://pir.sa.gov.au/__data/assets/pdf_file/0013/311215/FINAL_Sharks_and_Rays_DL_WEB_FINAL.pdf
https://pir.sa.gov.au/__data/assets/pdf_file/0013/311215/FINAL_Sharks_and_Rays_DL_WEB_FINAL.pdf
https://www.fisheries.noaa.gov/resource/educational-materials/careful-catch-and-release-brochure
https://www.fisheries.noaa.gov/resource/educational-materials/careful-catch-and-release-brochure
https://www.yumpu.com/en/document/read/11602655/thresher-shark-best-fishing-practices
https://www.afma.gov.au/sites/default/files/uploads/2014/11/Shark-Handling-Guide-2016-Update.pdf
https://www.afma.gov.au/sites/default/files/uploads/2014/11/Shark-Handling-Guide-2016-Update.pdf
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and best practice guides. The use of clear simple graphics allows for fast reading and unambiguous 
interpretation, which should be useful in various fishing situations.  Commonly listed practices 
determined to represent best practice included use of circle hooks rather than J-hooks, use of heavy 
gear that can in-turn lead to reduced fight times, no gaffing in body, keeping animals in the water where 
possible and facing into current, covering of eyes, cutting or removing leader/hooks, reducing exposure 
to sun and minimising handling times.  

Presentation 8. What information is the highest priority in post-release survival studies to support 
development and refinement of best-practice guidelines in recreational fisheries – Dr. Sean Tracey 
(Appendix 11) 

Some key points were the ‘ins and outs’ of influencing fishing behaviour, either in a regulatory vs 
voluntary control manner (or is it really about influence of cultural and behaviour shifts?). Key factors to 
consider in PRS studies were raised, as hook type, hook location, duration of fight and associated stress, 
handling at landing and resuscitation. 

Previous studies of PRS of Shortfin Mako indicated a high PRS rate (French et al. 2015), with hook type 
being very important. If treated well the PRS of line caught Shortfin Makos was predictably high. 
Mortality can also occur with a short fight time. In recent PRS studies of Southern Bluefin Tuna (SBT; 
Thunnus maccoyii), hook type had a substantial effect on post release fate, with J-hooks leading to 
better survival outcomes. Treble hooks were associated with worse PRS outcomes for SBT. For broadbill 
swordfish, the PRS survival rate was low and indicated it was not a good candidate for catch and release. 
Circle hooks have been shown to reduce the incidences of deep hooking (e.g. in gills and stomach), and 
barotrauma is an important issue for the species when caught on rod and reel.  

When working with fishers there can be confounding factors that can lead to the need for PRS estimates 
to be considered as minimum estimates of survival. Experiences with significant PRS results vs 
‘indicative’ results showed the latter are still as recreational fishers do not necessarily value the 
importance or relevance of statistical significance. Consistent PRS results are helpful when delivering the 
message on handling practices. The importance of telling someone how to do something vs encouraging 
them in a way that is supported by science was emphasised, as was discussions regarding ownership of 
the final messaging of the study. 

Presentation 9. Development of capture, handling and release guidelines in recreational and game 
fisheries for pelagic sharks – Dr. Paul Rogers (Appendix 12) 

This information stemmed from satellite tracking studies with recreational and game fishers over several 
years in Victoria and South Australia. In these studies, handling approaches aim to achieve 100% survival 
of released tagging candidates, as opposed to studies that aim to estimate PRS in response to standard 
fishing practices. Paul explained why capture handling and release guidelines are needed for pelagic 
shark species, with key points including that, fishers learn and refine ‘best practice’ approaches over 
time and new fishers need guidance and educational experiences to learn how to fish safely. Paul 
highlighted the importance of studies of PRS to inform the development of capture, handling and 
release guidelines. Working with scientists generates hands-on learning, ‘word of mouth’ flow of 
information and uptake based on the sentiment of shared ownership and value.  

Key considerations for pelagic species listed were that they have different behavioural responses to 
fishing gear and capture, which means there is a need for careful pre-fishing planning, use of strong and 
reliable equipment and approach for each species. Some species, such as Shortfin Mako and, Thresher 
Shark, and are endothermic ram ventilators that are physically strong, have large body sizes and 
substantial body weights of >300 kg. Despite their size, weight and powerful nature they have organs 
(e.g. eyes and gills) that are sensitive to handling, which means they may need rapid and time efficient 
handling methods, whilst other species tend to be more robust to handling. Where possible, the best-
case scenario tends to include handling whilst in the water for pelagic shark species.  
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Some of key points raised included, that there are very different practices across vessels with small 
intricate differences during different catch situations, which may possibly drive disparate PRS outcomes. 
Other learnings when capturing and satellite tagging pelagic sharks have included that the quickest 
catch and handling methods are generally the best. This was supported by the study of Heberer et al. 
(2010) (formerly NOAA) on the Thresher Shark that found that heavy (line breaking strain) fishing gear 
led to better survival outcomes and avoided tail hooking. The NOAA careful catch and release guidelines 
for Thresher Shark include to keep the animals in the water and swimming along-side the vessel, to cut 
the line as close as possible to the hook, to use non-offset circle hooks, to protect eyes and gills. The 
NOAA guides also recommend for the fishers to plan before starting fishing by discussing the best 
approach and using the appropriate handling gear for the target species or group (with similar catch and 
release scenarios). 

Key points from the group discussion session following Session 2 were: 

 
● Power analyses might not be very useful for field-based PRS studies. While these analyses 

deliver statistical significance estimation based on sample size of sharks to be tagged, they may 
not reflect the relative importance of the factors in the experimental designs.  

● Blood chemistry approaches are likely to increase stress in sharks and rays, hence were 
considered ‘minimal’ estimates or highest stress level for recreational fisheries. 

● Heavy breaking strain fishing gear increases fisher’s ability to control fish faster for tag-release. 
In some regions, this could also reduce fishing mortality by reducing incidence of seal 
depredation.  

● Terminology – ‘sustainability’ is the wrong word here (e.g. recreational fishers do not resonate 
with sustainability because it is such a small catch/impact compared to global scale). Better 
alternate terms might include – accountability and responsibility, stewardship – as they 
resonate better.  

● Handling guides should be easily digestible, with simple diagrams rather than use of detailed 
descriptive text (to avoid diluted messages). Avoiding the use of words reduces need for having 
the material developed in multiple languages. 

● A question was asked regarding the existence of any evidence of changing trends in behaviours 
by game fishers, including how any existing guidelines have been taken up and how effective 
they have been. 

 

4.1.4. Session 3: Communication, Engagement and Cultural Change (Chair: Sean Williamson) 

Presentation 10. Lessons learned by engaging with recreational fishers. Extension approaches and their 
relative impacts. What are the challenges and strengths of different media? – Dr. Sean Tracey (Appendix 
13) 

Sean Tracey presented a relevant case study of the “Tuna Champions” program. Sean and his team have 
been working with recreational fishery to conduct a large behaviour change project. The program has 
been engaging recreational fishers with citizen science opportunities, clear communication of scientific 
research and analyses which enables knowledge building within the sector.  

The project has been providing extension and communication through use of print, central campaign 
website or information hub, social media (Instagram and Facebook), and by engaging celebrity 
ambassadors that resonate with the recreational fishing community to champion the key messaging. 
The program has maintained simple and inclusive messaging, with accessible communication materials. 
They have also been careful not to alienate target audience by using words such as ‘sustainability’. 
Stewardship, accountability, and responsibility are terms that are more likely to resonate with 
recreational fishing community. 

http://www.tunachampions.com.au/
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The team believe that education and nudge theory could potentially be more effective than more 
regulations. Nudge theory proposes positive reinforcement and indirect suggestions to influence 
decision making and behaviour. It is possible to then see this snowball throughout the recreational 
fishing community. 

Presentation 11. Attitudinal surveys relating to recreational fishing, gear and handling practices – Dr. 
Matt Heard (Appendix 14) 

Matt presented on a survey study of values, behaviours and the decision context for tournament fishers 
(Heard et al. 2016). Tournament fishers are a small proportion of all recreational fishers in Australia 
(5%). They exhibit a higher mean effort and catch of pelagic and migratory species, with Shortfin Mako 
being the most targeted shark. 

Most respondents hold positive values towards sharks (Heard et al. 2016). The majority (> 85%) of 
fishers interviewed agreed or strongly agreed that; “it is important to me that all the fish that I release 
survive”, “I would be willing to use tackle and special handling practices that minimise damage to 
released sharks”, and “I like to ensure that a shark is released in a good condition”. Most recreational 
fishers do not believe that recreational fishing is a threat to shark populations and but do believe 
commercial fishing is a threat. Few respondents thought that more regulations are required for 
recreational fishing for sharks. 

Although most tournament fishers hold positive values towards sharks, this is not necessarily reflected 
in their behaviours (Heard et al. 2016). In terms of behaviour, most tournament fishers surveyed used J-
hooks exclusively (48%), with 36% using circle hooks exclusively and the rest (16%) using both. Over 60% 
of fishers surveyed reported releasing some or all of the sharks they caught. 

Understanding the decision context; the values, knowledge and rules that inform decision making, for 
fishers is important (Colloff et al. 2018). Furthermore, championing some values and behaviours may 
provide positive outcomes. 

Presentation 12. Behavioural dynamics and attitudinal changes in recreational fisheries. How do we 
measure and monitor uptake of the information? – Mr. Michael Burgess and Dr. Jessica Walsh (Appendix 
15) 

Mike presented on VRFish’s experiences with representing recreational fishers in Victoria and improving 
fishing experiences for everyone. VRFish promotes fishing and the use of best practice to ensure 
stewardship of the fishery. VRFish employs a range of communication techniques including; a central 
brand website, traditional media (print, mailing lists), social media, electronic marketing and direct 
engagement with fishers at fishing events etc. VRFish conduct regular surveys of recreational fishers in 
Victoria and have access to ~100,000 email addresses of recreational fishing license holders who 
consented to being contacted by VRFish. 

One relevant case-study VRFish worked on was the “Care for Cod” education campaign, which included 
pre- and post-campaign surveys. The large majority (93%) of recreational fishers think that proper fish 
handling is important. Respondents (29%) reported that the education campaign influenced some or all 
of their practices, with 23% already doing as recommended by the campaign. 

In response to some issues around treatment of rays in Port Phillip Bay in 2017, VRFish surveyed 
recreational fishers about their interactions with rays. Only a small proportion of fishers (5%) targeted 
rays, skates or guitarfish, and most (91%) were unlikely to retain rays. However, there was a large 
proportion of respondents (44%) that were not confident in how to handle and return rays to the water 
unharmed.  

Respondents to the ray survey strongly supported using the following extension methods; signage at 
‘hotspot’ locations such as piers and jetties, conducting an education and awareness campaign, and 
development of a code of conduct for proper handling and release techniques. 
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Jess gave a talk about measuring the effectiveness of the handling practices extension campaign that 
will be undertaken by the Monash Project (FRDC Project 2018-042). Jess presented the preliminary 
design of the pre- and post-extension campaign surveys that will be conducted to evaluate the 
extension campaign. The surveys aim to assess awareness and knowledge, behaviour, and attitudes. The 
first survey will be completed prior to any extension activities and the follow-up survey will be 
conducted 6 months after the start of the extension activities. The surveys will ask questions related to 
level of fishing experience, frequency of fishing, location, target and caught species, gear use, likelihood 
of release for individual species, confidence in handling species, knowledge of handling practices, 
attitudes towards others handling practices, and demographic information. Jess welcomed advice and 
feedback from all the workshop attendees to aid in the development of these surveys. 

Key points from the group discussion session following Session 3 were: 

General points about communication and extension to recreational fishers: 

● Within fishing communities there are role models that support the implementation of best 
practice behaviours and techniques (e.g. affiliated game fishing clubs practice tag and release 
supporting the NSW Game Fish Tagging Program).  

● These role models influence public perception, which in-turn can drive or lead change within 
communities.  

● Ambassadors / champions are very useful, such as the combination of celebrity champions (e.g. 
Al Mcglashan) and within community champions for the Tuna Champions program. 

● Word of mouth is a powerful tool to get messages into the community.  

● Some fishers are not willing to adopt recommended practices and change in culture in fisheries 
can take time.  

● Examples where non-legislated approaches have worked include the case of the Rockhampton 
and Mackay Council where net free zones are implemented with a voluntary code of practice 
and a pledge that incorporates self-policing.  

● Australia has a diverse community speaking an array of different languages, and hence new 
guidelines conveyed through websites and signage should be provided in other key languages.  

● Important to make sure communications resonate with fishers using selective language (i.e.  
stewardship vs sustainability etc.). Something similar to the “no wastage” message adopted by 
the Tuna Champions program. 

● Illustrations are far more effective than text. Short instructive videos are very popular and are 
useful. 

● Use simple language. 

● Utilise a mixed-media approach, with various methods for extension (social media, print, video, 
etc), linked via a central website, in conjunction with face-to-face communication. 

● It is useful to maintain independence of campaigns / brands from government or other NGOs. 
There is not a huge amount of trust in government and there are other issues linked with 
regulatory and conservation policy, which might undermine efforts to elicit behaviour change. 

● Messaging to other groups, outside of the recreational fishers, is important as well. This impacts 
upon the social licence for recreational fishing. 
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Discussion points related to the Monash Project Surveys: 

● Photographs could be useful to check respondent’s knowledge of species identification. 

● Need to decide if individual shark species data is most important or if general attitudes towards 
sharks is sufficient. 

● Important to have specific questions about small actions to detect behaviours and behavioural 
change. 

● Include questions on reasons for release or retainment of fish.  

● It was recommended that in order for the survey to detect changes in behaviour, the period 
between the pre- and post-surveys be extended (where possible).  
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5. Discussion 

5.1. Identifying priority species of Chondrichthyans caught in recreational 
fisheries in Southern Australia 

Available information suggests that the diversity of shark and ray species that are caught by recreational 
fishers in southern Australia is relatively similar across state jurisdictional boundaries, from southern 
WA, through SA, VIC, TAS, and Southern NSW.  Major differences in the species caught in recreational 
fisheries would be more evident if looking at recreational fishing across all of Australia, with some 
tropical and sub-tropical species being only present northward from NSW and WA. For this reason, 
species predominantly found in the southern waters of Australia, from southern WA across to southern 
NSW and Tasmania were assessed for prioritisation for these projects. 

As highlighted in presentation summaries and discussion points listed in the results, there are a range of 
linked factors to take into consideration when prioritising species for development of best-practice 
recreational fishing guidelines and for future PRS studies. We discuss these factors below. However, it is 
important to note that none of these factors should determine species prioritisation independently.  

The conservation status of shark and ray species differs depending upon classification system 
(Huveneers; Appendix 6) – e.g. globally: CITES, IUCN, and locally the EPBC Act and SAFS status. 
Combining all classification systems, the two species of highest concern relevant to southern Australia 
are Shortfin Mako and School Shark. 

A species vulnerability risk assessment for species caught in recreational fisheries in southern Australia 
has been simultaneously undertaken by Walker et al. (Appendix 7) for three climate change emissions 
scenarios and two fishing scenarios. No species are at a high risk from fishing pressure. Importantly, 
species conservation status may change into the near future due to climate change. Commonly targeted 
and caught species such as, Whaler Sharks, School Shark, and Elephantfish, are at medium risk for high 
emissions scenarios. 

Within recreational fisheries there are species that are commonly targeted (Gummy Shark, Eagle Rays, 
Elephantfish, School Shark, Shortfin Mako etc.). Other species that are commonly bycaught (Port 
Jackson Shark, Guitarfish), and some are particularly biologically sensitive to capture and release with a 
high chance of post-release mortality (Thresher Shark, Shortfin Mako, Hammerheads etc). These factors 
should also inform species prioritisation for development of best-practice guidelines and future PRS 
studies.  

Across Australia there is generally a high rate of release of captured sharks and rays, with approximately 
82% released (National Survey 2000; Appendix 9). Some species are more commonly recorded as 
retained in some states, for example only 7% of School Shark in South Australia were released (SA State 
Survey 2013/14; Appendix 9). However, there can be multiple biological impacts for released animals. 
Furthermore, the biological impact of capture and release by recreational fishers on the animals varies 
significantly between species and species groups (R. Reina; Appendix 8). The physiological impacts of 
capture and release can have impacts on factors such as blood chemistry, behaviour, metabolic rate, 
immune function, reproductive output and post-release survival.  

As initially suggested by Charlie Huveneers (Appendix 6), and generally agreed upon during discussions 
at the workshop, Kobe plot analyses could be informative for prioritisation of species. Individual species 
could be plotted on the Kobe plot incorporating the three variables of; recreational fishing catch rate, 
PRS rates, and conservation status. This type of analysis would be more robust if reliable species-specific 
recreational fishery catch data and release rates for each state become available in the future. 



 

25 
 

During the workshop we aimed to identify priority species for a) development of best-practice capture 
and handling guidelines and b) future post-release survival studies to assess and refine the guidelines. 
Through expert elicitation species were prioritised by factoring the elements listed above such as; their 
conservation status, recreational catch rate and post-release survival. Attendees were asked to 
complete a pre-workshop survey in which they prioritised their top five species for development of best-
practice capture and handling guidelines and top five species for prioritisation for future post-release 
survival studies. 

Respondents gave the following common reasons for prioritisation of particular species; sensitivity to 
handling and post-release mortality, catch rate, regularly bycaught, frequently released, difficult to 
handle or dangerous, often considered a “pest” species by fishers, lack of handling knowledge, 
conservation concern, often pregnant when caught and released, general community concern for 
species, number of previous reports of bad practices and mistreatment. 

5.1.1. Priority species for development of best-practice capture and handling guidelines 

The following list of species (Table 2) is a combination of species that are either; frequently targeted, 
frequently bycaught, susceptible to capture, are particularly difficult to handle. This list was generated 
from the pre-workshop surveys and then further refined through discussions at the workshop. We have 
also highlighted species that are not relevant for South Australia and/or Victoria, the two relevant 
jurisdictions for each of the FRDC-funded projects.  

Table 2. List of species for southern Australia (NSW to WA): 

Common Name/s Species name (or genus name if group) 

Blue Shark Prionace glauca 

Bronze Whaler # Carcharhinus brachyurus 

Dusky Whaler Carcharhinus obscurus 

Elephantfish Callorhinchus milii 

Fiddler Ray spp. Trygonorrhina spp. 

Greynurse Shark * Carcharias taurus 

Gummy Shark Mustelus antarcticus 

Hammerhead spp. (only Smooth 
Hammerhead for SA & VIC) # 

Sphyrna spp. (only S. zygaena relevant 
for SA & VIC) 

Port Jackson Shark Heterodontus portusjacksoni 

School shark # Galeorhinus galeus 

Sevengill spp. Notorynchus cepedianus & Heptranchias 
perlo 

Shortfin Mako Isurus oxyrinchus 

Smooth Stingray # Bathytoshia brevicaudata 

Southern Eagle Ray # Myliobatis australis 

Stingaree spp. Urolophidae spp. 

Thresher Shark Alopias vulpinus 

Tiger Shark * Galeocerdo cuvier 

Wobbegong spp. Orectolobidae spp. 
* Denotes species that are not relevant for SA and VIC jurisdictions. # Denotes species that should be prioritised for 

PRS studies. 

At a national level the main difference was a greater prioritisation of; Hammerheads (Great (Sphyrna 
mokarran), Scalloped (Sphyrna lewini) and Smooth (Sphyrna zgaena)), Tiger Shark, Greynurse Shark, 
Blue Shark, and Sandbar Shark. 
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There was general discussion at the workshop about whether and how to group species for 
development of common messaging for the guidelines. It was suggested in the first group discussion 
session (4.1.2) that species could be grouped by potential hazard to fishers. For example, sharks with 
dangerous bite versus those without, and rays with barbs versus those without. 

Respondents to the pre-workshop survey were also asked to list criteria for grouping species that could 
have similar handling practices. Commonly listed criteria were; morphology (body shape & size), 
respiratory mode (ram vs buccal pumping; related to activity level), feeding behaviour (relates to bait 
taken), reproductive mode (live bearing vs egg-laying), phylogeny (Rays vs Whalers vs Hammerheads). 

We have made the decision to differentiate species into four groups including; sharks less than 1.5 m, 
sharks greater than 1.5 m, rays with a dangerous barb, and rays without a dangerous barb. 

5.1.2. Species for prioritisation for future post-release survival studies 

From discussions at the workshop, responses in the pre-workshop survey and consideration of published 
studies, several species were listed as priorities for future PRS studies, including Smooth Hammerhead 
(S. zygaena), Southern Eagle Ray (M. tenuicaudatus), School Shark (G. galeus), Bronze Whaler (C. 
brachyurus) and Smooth Stingray (D. brevicaudata) (Table 2). Within recreational fisheries, these species 
are commonly targeted and/or bycaught and there are some significant gaps in the information required 
to assess fishing impacts and the health of populations. A high rate of capture and release was an 
important factor for prioritisation (Southern Eagle Ray and Smooth Stingray). Importantly, the five 
species also represent a mix of the four groups we have decided to differentiate species into for the 
development of best-practice guidelines. Other species, that are commonly bycaught (Port Jackson 
Shark, Guitarfish), or were uncommon but particularly biologically sensitive to capture and release (e.g. 
Thresher Shark spp.), were also considered as requiring further attention in future PRS studies. There 
was discussion around the need for consideration of the tractability of conducting PRS studies of some 
species, and the relative value of building on existing PRS datasets, e.g. Shortfin Mako for which there 
are some existing PRS data. For the SARDI-led project (2018-055), further discussions with the project 
steering committee will provide input and assist with these considerations prior to finalisation of 
planning stages of the PRS field-study.   

5.2. Important messages for best-practice capture and handling guidelines 

There are multiple guidelines for capture and handling practices that already exist – in both an 
Australian and international context (Sean Williamson, Appendix 10). These guidelines use simple 
messaging, clear graphics and diagrams. Commonly listed positive practices in these previous guidelines 
informed, and are generally similar to, what we have proposed as practices that should be encouraged 
below. 

It is necessary to provide guidelines for groups of like animals (e.g. large sharks vs small sharks) because 
best-practice capture and handling techniques are often similar for these groups irrespective of species. 
Previous guidelines have also grouped species in this way (e.g. PIRSA and AFMA guidelines; Appendix 
10). However, species-specific messaging is still valid for some individual species (e.g. Thresher Shark) 
which may have unique biology that require specific practices. Although, there are already two Thresher 
Shark specific guidelines which have already been developed (VRFish and NOAA/PIER; Appendix 10). 

We discussed that it is best to maintain simplified messaging and not overload fishers with too much 
specific information for different species. There was also some discussion about whether messaging 
should be tailored differently depending on the method of fishing, for example jetty vs boat vs shore-
based fishing. It was decided that the best approach would be to break animals into four broad groups 
where best practice would involve slightly varied techniques. However, there are some techniques that 
are ubiquitously beneficial for safety of animals and fishers (such as circle hooks, not gaffing / grabbing 
gills etc.).  
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The following practices should be generally encouraged regardless of species; using circle hooks and 
heavy line or leader, using non-stainless hooks, removing the hook if possible (unless gut hooked), cut 
the line as short as possible if unable to remove the hook, when lifting ensuring that you support the 
body and do not lift the animal by the tail, using knot-less nets if using a net to lift, reducing fight time, 
and limiting time out of water to minimise exposure to the sun and air. 

Now that we have decided to that messaging should be tailored for the four distinct groups of species. 
We propose the practices listed below for each group. 

Specifically, for rays it should be encouraged to lift by grabbing the snout and/or spiracles if the animal 
needs to be removed from the water. In general, for dangerous rays with a barb it should be advised to 
leave the animal in the water if possible to do so whilst still removing the hook or cutting the line as 
short as possible. For non-dangerous rays without a barb the animal can more safely be removed from 
the water to remove the hook and release. 

Sharks should always be lifted whilst supporting the body and holding the tail in order to keep the 
animal horizontal and prevent injury. If a shark has been caught from the shore, avoid landing the 
animal on rocks instead moving to a beach if possible. For sharks over 1.5 m it is advised to leave the 
animal in the water and attempt to remove the hook or cut the line as short as possible. For sharks 
under 1.5 m in length, when safe to do so the animal can more easily be removed from the water to 
remove the hook and release. If a shark is removed from the water, the animal can be calmed by 
covering the eyes with a smooth, wet and dark cloth. 

There is an increasing need for fishers to undertake safe photography practices when fishing, especially 
in with the increase in fishing photography associated with cheaper camera technology and the increase 
in use of social media. Photography should not be broadly discouraged, in fact it can be quite useful in 
promoting fishing, improving both the social licence of recreational fishing and species identification. 
However, photography practices that reduce the time the fish spends out of water and practices that 
generally adhere to the best-practice guidelines listed above should be encouraged to improve welfare 
outcomes.  

5.3. Key design aspects for future post-release survival studies 

When designing PRS studies, it is important to assess factors that can readily be tested in both a 
practical and robust statistical sense (Sean Tracey; Appendix 11). Factors that may affect survival and 
that fit these categories include hook type, hooking location, duration of fight, handling at landing, 
resuscitation. Statistical analyses generally lose statistical power with increasing numbers of variables. 
Therefore, it is important not to test too many variables at once given low sample sizes typical of most 
studies. 

During the workshop, the following variables were identified as being important to assess in PRS studies: 

- Handling practices (e.g. best vs bad practice or gaffing vs leaving hook in) 

- Hook left in vs taken out 

- Hook type (Circle vs J-Hooks) 

- Soak time 

- Gear type (weight of line, reel type, drag etc.) 

- Air exposure (duration) 

- Water Temperature 
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5.4. Methods for extension of best-practice guidelines to recreational fishers 

A multimedia approach to providing extension and communication is recommended. It is recommended 
to produce clear animations, photos and simple videos (1-3 minutes) for creating content to extend the 
key messages to the community. Extension can be achieved through use of print, a central campaign 
website or information hub, social media (Instagram and Facebook), and by engaging celebrity 
ambassadors that resonate with the recreational fishing community to champion the key messaging. 
Specifically disseminating information through tackle stores, licence registrations and renewals, fishing 
guides and phone apps are other methods to extend messaging to fishers who might not be exposed to 
the campaign otherwise. 

It is important to maintain very simple and inclusive messaging with all communication materials. 
Furthermore, care should be taken not to alienate target audience by using words such as sustainability. 
Stewardship, accountability, and responsibility are terms that are more likely to resonate with 
recreational fishing community. 

In order to improve extension of scientific knowledge of best-practice fishing, it is useful to engage 
recreational fishers in citizen science projects. This can be paired with scientific research and analysis. 
Following this, it is important to clearly communicate the results to the recreational fishing sector. This 
leads to effective knowledge building for recreational fishers (e.g. Tuna Champions; Sean Tracey - 
Appendix 13). 

There can be some distrust of government, universities, academic researchers, NGOs, and relevant 
authorities within any community, as such it is useful if extension campaigns maintain an independent 
brand. For example, the Tuna Champions program is associated with the ARFF, FRDC, and IMAS / UTAS 
but maintains an independent brand that fishers build trust with. This can be facilitated through 
maintenance of a central website or information hub and various social media outlets. 

It is important that extension campaigns targeting recreational fishers do not belittle and alienate the 
target audience. The vast majority of recreational fishers hold positive values towards sharks, even if 
these positive values are not always reflected in behaviours (Matt Heard Presentation; Appendix 14). 
Championing some values and behaviours may be effective to achieve positive outcomes for the fishery. 
Nudge theory could be useful in this regard, where positive reinforcement and indirect suggestions are 
utilised to influence behaviour and decision making. 

5.6. Monitoring and measuring behaviour change in recreational fishers 

As previously stated, the vast majority of recreational tournament fishers hold positive values towards 
sharks (tournament fisher survey; Matt Heard; Appendix 14). Majority (> 85%) of tournament 
recreational fishers ‘strongly agree’ or ‘agree’ that; it is important that fish that they release survive, 
they would be willing to use tackle and special handling practices that minimise damage to release 
sharks, they like to ensure that a shark is released in good condition. However, these positive values are 
not always reflected in behaviours. 

Using pre-campaign and post-campaign surveys it is possible to assess the effectiveness of extension 
campaigns in causing behavioural change. It is important that surveys are designed properly with 
representative samples. A recent FRDC-funded workshop focused specifically on designing surveys for 
recreational fishers (Beckmann et al. 2019).  

VRFish previously undertook an extension campaign for best practice freshwater Murray Cod 
(Maccullochella peelii) fishing in Victoria. A pre-campaign survey and follow-up survey after 12 months 
were undertaken to assess the effectiveness of the campaign. Around one fifth (18.72%) of respondents 
said that the campaign influenced all of their practices, 10.62% said that it influenced their fishing in 
some aspects, 22.77% were aware of the campaign but were already doing the right thing, and 38.95% 
were not aware of campaign. 
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It was also acknowledged during the workshop that it may be difficult to influence fringe behaviours. For 
example, it may be difficult to influence the behaviour of bad actors within the community who will do 
the wrong thing regardless of being informed about best-practice. However, by creating general 
behaviour change in recreational fishing towards best-practice behaviours, it is possible that these 
behaviours will become the ‘social norm’ which will potentially increase the uptake of these behaviours 
even by fishers who were previously acting poorly. 
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6. Conclusion 
There was an identified need for behaviour change in capture and handling of sharks and rays in 
recreational fishing. A one-day workshop was completed in Adelaide (SA) in November 2019. We 
discussed the development of new, and refinement of existing, best-practice capture and handling 
guidelines. These guidelines can serve as a useful educational resource to enact behavioural change. A 
range of priority species of sharks and rays were identified for development of the guidelines (Table 3) 
and for prioritisation for future post-release survival studies (Table 4). In order to facilitate uptake by 
fishers, clear simple messaging should be tailored for the general type of animal caught. There are 
practices that should always be followed such as not lifting fish by the gills or tail. However, we suggest 
providing slightly different messaging for the following groups of sharks and rays; rays with a dangerous 
barb, rays without a dangerous barb, sharks under 1.5 m, and sharks over 1.5 m. When designing post-
release survival studies, it is important to assess factors that affect survival that you can test (practically 
and statistically) such as hook type, hooking location, duration of fight, handling at landing, and 
resuscitation. A multimedia approach to providing extension and communication was recommended 
with clear animations, photos, simple videos, print media, a central campaign website or information 
hub, social media (Instagram and Facebook), and by engaging celebrity ambassadors that resonate with 
the recreational fishing community to champion the key messaging. Finally, using pre-campaign and 
post-campaign surveys it is possible to assess the effectiveness of extension campaigns in causing 
behavioural change. Following this one day workshop the Monash-led and SARDI-led projects will now 
design and refine best-practice capture and handling guidelines, complete a post-release survival study 
to inform the guidelines, and conduct an extension campaign with built in assessment of impact on 
fisher behaviour.  
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7. Implications  
Previous surveys indicate that recreational fishers generally hold positive values towards sharks and 
rays. Most fishers surveyed also agree that releasing fish using methods that give the greatest change of 
post-release survival is important to them. The key messaging for best-practice capture and handling 
guidelines for sharks and rays discussed within this report serve as an educational resource for informing 
fishers of best-practice to enable positive outcomes for fishers and released animals. 

The Monash-led project (FRDC 2018-042) will develop a set of best-practice capture and handling 
guidelines for recreational fishing of sharks and rays in Victoria and will complete an extension campaign 
to facilitate positive behavioural change of fishers.  

The SARDI-led project (FRDC 2018-055) will complete a PRS study on one of the priority species 
identified within this report to further inform refinement of shark and ray capture and handling 
guidelines. This report summarises key messaging and techniques that can be adopted to enable 
behaviour change within recreational fisheries leading to positive outcomes for fishers and sharks and 
rays. A cross-jurisdictional and collaborative approach will enable the best-practice guidelines to be 
taken up by recreational fishers across Australia. 
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8. Recommendations 
It is recommended that within relevant jurisdictions best-practice capture and handling guidelines for 
sharks and rays in recreational fishing be developed or refined to include the key messaging outlined in 
this report. We recommend providing guidelines for four groups of sharks and rays in order to simplify 
messaging. Future PRS studies concerned with recreational fishing in southern Australia should prioritise 
the following five species; Smooth Hammerhead, Southern Eagle Ray, School Shark, Bronze Whaler, and 
Smooth Stingray. PRS studies should be designed carefully to assess a select few variables that impact 
the mortality of released animals.  Information gained from such studies should then be utilised to 
further refine any existing guidelines. 

Extension campaigns to encourage uptake of best-practice guidelines should use a multimedia approach 
with clear simplified messaging and branding associated with the campaign. Surveying fishers prior to 
commencing the campaign and once the campaign is completed enables assessment of the 
effectiveness of the extension campaign in raising awareness and causing behavioural change. It is 
important that surveys are designed properly with representative samples. 

8.1 Further development  

There are specific activities that will now be undertaken by both projects associated with this workshop. 
The Monash-led project (FRDC 2018-042) will develop best-practice capture and handling guidelines for 
sharks and rays in Victoria. An extension campaign will then be undertaken to disseminate the key 
messaging from the guidelines to the recreational fishing community. Assessment of the impact of the 
extension campaign will be measured through the use of a pre-extension survey and a post-extension 
survey. The SARDI-led project (FRDC 2018-055) will conduct a post-release survival study in South 
Australia with the results informing further refinement of capture and handling guidelines. 

Further PRS studies would be useful in providing more species-specific information for best-practice 
capture and handling. A national survey of current fisher behaviours to assess the current level of 
adherence to best-practice would be useful to identify and address current issues or gaps. Continual re-
assessment of fishing behaviours would be ideal, this could be further facilitated by analyses of social 
media and fishing app data. Further development of fishing phone apps that incorporate key messaging 
from the guidelines should also be encouraged. 
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9. Extension and Adoption 
Extension of the best practice guidelines to recreational fishers across southern Australia will be 
completed in collaboration between the Monash-led project, SARDI-led project, representatives from 
state governments and recreational fisher representative peak bodies from different states.  

We will use websites and social media networks of all project partners, collaborators and funding 
agencies (Flinders University, Monash University, VFA, and VRFish, PIRSA, FRDC and SA MRFAC, NSW 
DPI, WA DPIRD - Fisheries) to disseminate information on best-practice safe-handling of 
Chondrichthyans during capture and release.  

Outcomes of this workshop will be extended through the PIRSA and FRDC media team, the FRDC FISH 
magazine. The SA MRFAC, Fishcare volunteers, and VRFish will play roles in educating fishers and 
provision of online guideline updates and materials. 

As a part of the Monash-led project a pre-extension survey of recreational fishers in Victoria is being 
conducted. The pre-extension survey of recreational fishers will determine baseline knowledge, 
techniques, confidence and behaviour during capture of chondrichthyans. Once we have the results 
from the initial ‘pre-extension’ survey, we will finalise the key messages and information to be contained 
within the handling guidelines.  

We will produce text, photo, and video content for uploading to web-sites. Importantly we will create 
specific video content highlighting best-practice capture and handling protocols. This video content will 
be posted on VRFish, VFA, PIRSA, fishing club websites, and social media accounts. The communications 
videos are needed to visually communicate to the general public and other interested persons the 
importance of minimising the impact of capture on sharks, rays, and chimaeras, as well as providing the 
specific information on best-practice when dealing with these animals.  They will be freely available to 
share as educational tools. 

The project teams will produce brochures and other print material (such as booklets) outlining key 
messages of the safe-handling guidelines. The materials will explain the importance of minimising the 
impact of capture on sharks, rays, and chimaeras, as well as provide specific information on best-
practice to humanely deal with these animals.  

The print material will be the primary vehicle for promoting change in fisher behaviour, resulting in 
better post-capture outcomes for animals. An important task will be to recruit volunteer recreational 
fishers from VRFish’s extensive network, to assist with distribution and promotion of the brochures and 
booklets in their local communities. The print material will also provide information (website address, 
social media accounts) directing audiences to learn more about the guidelines and view video content 
online. We will visit Victorian fishing clubs, bait & tackle shops, and fishing shows to give presentations 
about the guidelines and use these opportunities to distribute the printed materials. Print materials will 
also be distributed to bait & tackle shops and fishing clubs independently of these presentations. 

A follow-up survey will be conducted by the Monash-led team to evaluate the success of the extension 
plan through the use of target audience surveys. Following the extension activities, the team will 
conduct a post-project survey to determine if the extension and adoption activities have resulted in 
measurable change in fisher knowledge, confidence and behaviour.  Through these surveys we will also 
measure the effectiveness of various communication strategies in educating fishers.  
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Appendices 

Appendix 1: Project Staff 
FRDC Project 2018-042: 

Dr Richard Reina: Monash University  

Dr Sean Williamson: Monash University 

Dr Charlie Huveneers: Flinders University 

Dr Corey Green: Victorian Fisheries Authority (VFA) 

Mr Michael Burgess: VRFish 

Dr Terence Walker: Monash University 

 

FRDC Project 2018-055: 

Dr Paul Rogers:  South Australian Research and Development Institute (SARDI) 

Dr Karen Evans:  CSIRO 

Dr Keith Rowling: PIRSA Fisheries and Aquaculture 

Mr Phil Bolton:  NSW DPI 

Dr Toby Paterson: CSIRO 
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Appendix 2: List of workshop attendees 

Name Affiliation State 

Charlie Huveneers Flinders University SA 

Chris Izzo FRDC SA 

Gavin Begg SARDI SA 

Graham Keegan MRFAC SA 

Jamie Crawford Industry / Recreational Fisher SA 

Jamie Hicks DEW SA 

Jessica Walsh Monash University VIC 

Jo Klemke VFA VIC 

Julian Pepperell Pepperell Consulting QLD 

Leonardo Guida AMCS QLD 

Matias Braccini WA DPIRD WA 

Matt Heard DEW SA 

Michael Burgess VRFish VIC 

Michael Gilby VFA VIC 

Paul Rogers SARDI SA 

Phil Bolton NSW DPI NSW 

Richard Reina Monash University VIC 

Sean Tracey IMAS / UTAS TAS 

Sean Williamson Monash University VIC 

Shannon Hurley VNPA VIC 

Skye Barrett PIRSA SA 

Terry Walker Monash University VIC 

Troy Harris PIRSA Fisheries SA 

Troy Rogers SARDI SA 

Vic Peddemors NSW DPI NSW 
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Figure 2.1. Photo of the majority of workshop participants at SARDI on 26th November 2019. From left to 
right; Matt Heard, Jessica Walsh, Phil Bolton, Michael Burgess, Jo Klemke, Jamie Crawford, Julian 
Pepperell, Sean Tracey, Shannon Hurley, Michael Gilby, Terry Walker, Richard Reina, Leonardo Guida, 
Matias Braccini, Charlie Huveneers, Vic Peddemors, Sean Williamson, Paul Rogers, Troy Harris, Chris 
Izzo. 
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Appendix 3: Workshop Agenda 

Workshop Program 

Sharks and Rays 

Priority species, handling guidelines, post-release survival, and extension 

approaches to support cultural change in recreational fisheries   

26 November 2019  

SARDI Aquatic Sciences, 2 Hamra Avenue, West Beach, Adelaide  

FRDC Projects 2018-055 & 2018-042 

Time-slot Item 

8:15 Tea and coffee on arrival 

8:30 Acknowledgement of Country  

8:45 INTRODUCTION, BACKGROUND and GOALS  

Session 1 Priority species (groups) Facilitator: Richard Reina 

9:00 

 

 

 

9:15 

 

 

9:30 

 

9:45 

 

 

10:00 

● Delegate questionnaire responses on priority species of sharks and rays 

that require development of capture, handling and release guidelines for 

recreational fisheries. (Sean Williamson - 10 min)  
(Note: 5 mins for changeover between talks) 
 

● Summary of outcomes of previous workshops and reviews that support 

prioritisation of research gaps for shark and rays in Australian 

recreational fisheries. (Charlie Huveneers - 10 min) 
 

● Species vulnerability assessment of chondrichthyans taken in recreational 

fisheries. (Terry Walker - 10 min) 
 

● Stress and patterns of biological and ecological sensitivity to capture of 

chondrichthyan groups. (Richard Reina - 10 min) 
 

● A summary of tag-recapture and survey information for sharks and rays 

in recreational fisheries. (Phil Bolton & Julian Pepperell - 10 min) 
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10:15 

10:30 

MORNING TEA 

Group Discussion (three nominated group leaders) 

Aims: 

● Summarise the priority species (or groups) for development of post-release 

survival studies and safe-handling practice guidelines at a State and National 

level by building on the questionnaire response matrix. 

● Prioritise information gaps that need addressing in each case / species using 

a rank score. 

Session 2 Handling guidelines for priority-species (groups): Design principles and 

considerations when developing post-release survival studies to inform 

best practice guides in recreational fisheries Facilitator: Paul Rogers 

11:15 

 

11:30 

 

 

 

12:00 

 

● Review of existing handling guidelines for sharks and rays in recreational 

fisheries in Australia. (Sean Williamson - 10 min) 

 

● What information is the highest priority in post-release survival studies 

to support development and refinement of best practice guidelines in 

recreational fisheries. (Sean Tracey - 10 min) 
 

 

● Development of capture, handling and release guidelines in recreational 

and game fisheries for pelagic sharks. (Paul Rogers - 10 min) 

 

Group Discussion (three nominated group leaders) 

Aims:  

● Discuss and summarise the key elements of safe capture and handling 

guidelines for each priority species (or grouping).  

● Identify key design aspects of post-release survival studies needed to assess, 

support and refine the proposed guidelines.  

 

1:00 LUNCH 

Session 3 Communication, Engagement and Cultural Change? Facilitator: Sean 

Williamson 



 

40 
 

1:30 

 

1:45 

 

2:00 

 

 

2:15 

● Lessons learned by engaging with recreational fishers. Extension 

approaches and their relative impacts. What are the challenges and 

strengths of different media? (Sean Tracey – 10 min) 

● Attitudinal surveys relating to recreational fishing, gear and handling 

practices. (Matt Heard – 10 min) 

 

● Behavioural dynamics and attitudinal changes in recreational fisheries. 

How do we measure and monitor uptake of the information? (Jess Walsh 

and Mike Burgess – 10 min) 

Group Discussion (three nominated group leaders) 

Aims: 

● Summarise the best ways to communicate and extend fishing guidelines to 

the public based on learnings during case studies in Sessions 1 and 2.  

● Discussion of the best approaches for monitoring and measuring cultural 

change in recreational fisheries. 

3:00 AFTERNOON TEA 

3:15 GENERAL DISCUSSION (All participants) 

 ● Reach a group consensus on priority species of sharks and rays for 

development of handling guides and post-release survival studies at State 

and National scales. 

● Practical steps to encouraging modification of fisher behaviour in ways that 

align with ‘best practice’ capture, handling and release principles?  

● What are the key challenges, solutions, and gaps that need further attention 

following this workshop? 

● Summary discussion on the most suitable communication and engagement 

tool-box for recreational fisheries at the on-vessel (or individual), community 

(within fishery) and or national level. 

4:30 WRAP-UP 

4:45 CLOSE 
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Appendix 4: Introduction to SARDI- and Monash-led projects and their alignment 
(Paul Rogers & Richard Reina) 
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Appendix 5: Delegate questionnaire responses on priority species of sharks and 
rays that require development of capture, handling and release guidelines for 

recreational fisheries (Sean Williamson) 
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Appendix 6: Summary of outcomes of previous workshops and reviews that 
support prioritisation of research gaps for shark and rays in Australian 

recreational fisheries (Charlie Huveneers) 
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Appendix 7: Species vulnerability assessment of chondrichthyans taken in 
recreational fisheries (Terry Walker) 
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Appendix 8: Stress and patterns of biological and ecological sensitivity to capture 
of chondrichthyan groups (Richard Reina) 
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Appendix 9: A summary of tag-recapture and survey information for sharks and 
rays in recreational fisheries (Phil Bolton & Julian Pepperell) 
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Appendix 10: Review of existing handling guidelines for sharks and rays in 
recreational fisheries in Australia (Sean Williamson) 
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Appendix 11: What information is the highest priority in post-release survival 
studies to support development and refinement of best practice guidelines in 

recreational fisheries (Sean Tracey) 
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Appendix 12: Development of capture, handling and release guidelines in 
recreational and game fisheries for pelagic sharks (Paul Rogers) 
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Appendix 13: Lessons learned by engaging with recreational fishers. Extension 
approaches and their relative impacts. What are the challenges and strengths of 

different media? (Sean Tracey) 
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Appendix 14: Attitudinal surveys relating to recreational fishing, gear and 
handling practices (Matt Heard) 
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Appendix 15: Behavioural dynamics and attitudinal changes in recreational 
fisheries. How do we measure and monitor uptake of the information? (Jess 

Walsh and Mike Burgess) 
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