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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 26"
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.



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.



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



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.

11



2. Objectives

The objectives of the Workshop on Sharks and Rays in Recreational Fisheries held at SARDI on the 26" of
November 2019 were to:

12

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.

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

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

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

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



3. Method

A workshop was held at The South Australian Research and Development Institute (SARDI), West Beach
(SA), on the 26" 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) ageneral 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.

13



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.

Proiect Goals FRDC 2018-042: | FRDC 2018-055:
J Monash et al. 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

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
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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 (/surus 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:

J 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 quidelines for Thresher Sharks in Victoria developed by the VRFish, and the
PIRSA Fisheries and Aquaculture Recreational fishing quide 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
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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.

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

e 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.

e 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.

e 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.
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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 | 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:

e 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.

e 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.

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

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

e 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.

e 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.

e 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.

e |llustrations are far more effective than text. Short instructive videos are very popular and are
useful.

e Use simple language.

e 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.

e Itis 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.

e 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:

23

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).



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.
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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

27



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.

29



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

35



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 QLb
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 26" 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 e 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)
9:15 e 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)
9:30 e Species vulnerability assessment of chondrichthyans taken in recreational
- fisheries. (Terry Walker - 10 min)
9:45 e Stress and patterns of biological and ecological sensitivity to capture of
chondrichthyan groups. (Richard Reina - 10 min)
e A summary of tag-recapture and survey information for sharks and rays
10:00 in recreational fisheries. (Phil Bolton & Julian Pepperell - 10 min)
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MORNING TEA

10:15

10:30 Group Discussion (three nominated group leaders)
Aims:

e 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.

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

fisheries in Australia. (Sean Williamson - 10 min)

11:30 . . , Co . .

e 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)

12:00 e 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:

e Discuss and summarise the key elements of safe capture and handling
guidelines for each priority species (or grouping).

e |dentify 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
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1:30 e 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)

1:45 e Attitudinal surveys relating to recreational fishing, gear and handling
practices. (Matt Heard — 10 min)

2:00

e 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)

2:15 Group Discussion (three nominated group leaders)

Aims:

e Summarise the best ways to communicate and extend fishing guidelines to
the public based on learnings during case studies in Sessions 1 and 2.

e Discussion of the best approaches for monitoring and measuring cultural
change in recreational fisheries.

3:00 AFTERNOON TEA

3:15 GENERAL DISCUSSION (All participants)

e 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.

e Practical steps to encouraging modification of fisher behaviour in ways that
align with 'best practice’ capture, handling and release principles?

e What are the key challenges, solutions, and gaps that need further attention
following this workshop?

e 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)

Matrix Table Project Alignment

Project Goals FRDC 2018-042: | FRDC 2018-055:
Monash et al 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 post-release survival 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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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)

Attendee Demographics
Workshop Survey Reponses

Q5. Are you a recreational fisher or non-fisher?
19 responses

Sean Williamson ‘
—. e (| MONASH v
@ FRDC @ University

Attendee Demographics Priority Species for Guidelines

State level all respondents (18):
Q6. Which state(s) fishery do you predominately work / fish in? m
19 responses 1 Bronze Whaler (10*) Hammerhead (32)
2 Smooth Stingray (10*) Gummy Shark (30)
3 Mako Shark (9*) School Shark (29)
4 Eagle Ray (9*) Mako Shark (28*)
8 (42.1%) 5 Gummy Shark (8*) Smooth Stingray (28%)
6 School Shark (8%) Bronze Whaler (25)
7 Hammerhead (7*) Eagle Ray (24*)
8 Fiddler Ray (7*) Fiddler Ray (24*)
i) Shovelnose Ray (4) Shovelnose Ray (15)
10 Port Jackson Shark (3) Port Jackson Shark (10)
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Priority Species for Gwdellnes

State level SA only respondents
Ran | Spoce ¢ imos ead) ———— Spocer Waigied Rarkig) |
1 Eagle Ray (7) Eagle Ray (18)
2 Bronze Whaler (5*) School Shark (17)
& Smooth Stingray (5*) Bronze Whaler (14*)
4 School Shark (5*) Smooth Stingray (14*)
5 Gummy Shark (3*) Hammerhead (10*)
6 Mako Shark (3*) Gummy Shark (10%)
7 Hammerhead (2*) Mako Shark (10*)
8 Fiddler Ray (2*) Port Jackson Shark (7)
9 Port Jackson Shark (2*) Fiddler Ray (6)
10 Dusky Shark (1*) Dusky Shark (3)

Priority Species for Gwdellnes

State level VIC only respondents
Ran | Spoce (#ims ad) ———— Spociee Weigtnd Rarkrs) |
1 Gummy Shark (4*) Gummy Shark (15)
2 Mako Shark (4*) School Shark (12)
3 School Shark (3*) Fiddler Ray (10%)
4 Fiddler Ray (3*) Make Shark (10%)
5 Smooth Stingray (2) Smooth Stingray (5)
6 Bronze Whaler (1*) Elephant Fish (3*)
7 Eagle Ray (1%) Port Jackson Shark (3*)
8 Elephant Fish (1*) Bronze Whaler (2)
9 Great White Shark (17) Eagle Ray (1*)
10 Port Jackson Shark (1*) Great White Shark (1*)

Priority Species for Guidelines

Difference at National-level?

® ves
® No

66.7%

33.3%

Priority Species for Guidelines

Difference at National-level?

Species listed in responses (4):
- Hammerheads (Great, scalloped, and smooth)
- Grey Nurse Shark
- Tiger Shark
- Blue Shark
- Sandbar Shark
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Priority Species for Guidelines

Common Reasons for Species Prioritisation:
Sensitivity to handling and post-release mortality
Catch rate
Species crosses jurisdictional boundaries
Regular bycatch
Frequently released
Difficult to handle / Dangerous
Often considered *Pest" due to depredation etc
Lack of handling knowledge / education
Conservation concern
Often pregnant when caught & released
General community concern for species

Number of reports of bad practices & mistreatment

PRS Studies

Species that would benefit most from Post-Release Survival (PRS) Studies?
4 people prioritised the same 5 species they listed for guidelines
Other common response were:

- Hammerheads
- Rays in general (esp. Eagle Rays)

- Fiddler Rays
- Whaler Sharks
- Gummy Sharks
- School Sharks
- Mako Sharks

PRS Studies

What operational factors should be tested?

- Handling practices (Suggestion for varying levels from bad, good to
best-practice)

- Soak time
- Hook type
- Gear type (weight of line, reel type, drag etc.)
- Fisher perception towards shark
- Air exposure
- Temperature

Best-Practice Guidelines

Common responses for Factors / Practices that have greatest
negative impact on species:

- Deliberate Harm / Mutilation
- Water Depth
- Extended Time Out of Water
- Long Soak / Fight Times
- Damage During Hook Removal
- Hooking Location (lower vs upper jaw vs tail vs gut)
- Hook Type (J worse than circle hooks)
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Best-Practice Guidelines

Commen responses for Factors / Practices that have greatest
positive impact on species:

- Circle hooks (promoting mouth hooking)
- Limtied Time Out of Water
- Short Soak / Fight Times
- Hooks That Rust Quickly
- Efficiently and Effectively Removing Hook (Crimping barb)
- Heavy Gear to Reduce Fight Time

We are extremely grateful for your time and level of detail provided
in your responses!

There’'ll be more of the data from the Survey appearing in later talks
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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)

Summaries of outcomes of

_ Changes in shark-related conservation efforts
previous workshops :

Prioritisation of research gaps for shark and
rays in Australian recreational fisheries

A/Prof Charlie Huveneers

£ 10
‘ Marine & i
0 ‘ ‘ . ‘
\@/ Eg?ls;:)arlt:tl er:‘earch 2000 2005 2010 2015 2020
SOUTHERN SHARK .
ECOLOGY GROUP Organisms & Ecosystems

Shark conservation workshops

"d Marine

‘ Biodiversity
N Hub

IUCN SSC ) >/

Shark Specialist Group National Environmental Science Programme

Western and 5
Central Pacific
—d Fisheries
‘&‘:"Q Commission

2000 2605 20‘10 20|15 20‘20 COMMON OCEANS FRDC
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@
Shark futures: A synthesis of available
data on Mako and Porbeagle sharks in
Australasian waters

Current status and future directions

FRDC

Principle Investigator: Barry Bruce

August 2014 Worksho o]
o * February 2012

* Post-release mortality estimates =
important and needed (rec. and comm.
catches)

* Recreational fishing catches need to be
assessed

Workshops
* January 2017
* June 2019

YSTEM IMPACTS OF TUNA FISHING

Joint Analysis of Shark Post-Release
Mortality Tagging Results

PROJECT

Sustainable Management of Tuna Fisherios
‘and Biodiversity Conservation in

‘the ABN)

Post-release study

60 makos

Higher for smaII sharks and hlgh
ganglon ratio, « tio

) “but |mportant in other
speues

? Conservation NSEB

-
Research article

- Physiology Votume 3.2015 0

High survivorship after catch-and-release fishing
suggests physiological resilience in the endothermic
shortfin mako shark (Isurus oxyrinchus)

Post-release study

30 makos

o)
@9 IR
>

Project A6 -

Prioritisation of research and management
needs for Australian elasmobranch species

Robert P, French®

%, Jeremy Lyle, SeanTracey", Suzanne Currie? and Jayson M. Semmens’

Institute for

7001, Austraia

Principal Investigator  Micholl Houpol
tut

Australian

itute

of Marine Science

A Report Card for Australia’s
Sharks

Colin Simpfendorfer’, Andrew Chin'?, Peter Kyne®,
Cassandra Righy, Samantha Sherman’, William

March 2019

Project A11 - Shark action plan

ik, New Brunswick, Canada E4L 164

“ nt ofTa Prisate Bag
49, Hobart Tasmania 7001, Ausrala. Tek: +61 3 6227 7266, Emaik robert frenchautas.eduzu

Fight time <30 minutes
Physical/hook injuries contributing

Report on workshop — 17 and 18 November 2015
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A Report Card for Australia’s
Sharks

~= JAMES COOK
~~ UNIVERSITY

>

AUSTRALIA

FRDC

GLOBAL SHARK TRENDS PROJECT
2018-2020

~
eN 7+ SSC

-

IUCN SSC

Shark Spaciaist Group

2018 2019
-
Species Depleting Sen 2019
assessed Stocks -l
2019 2018
: ‘ P 2019
-
Sustainable D;plelt{ed -4 2018
Stocks tocks 0=
2018
Cei o Sl Tl b & A, s Cosk Uity s <}
a
Awstin st of Mo Scnce i Undefined Conservation o
N = Livhboods, sl Recovering Fund
oo P Callcsion N Stocks Stocks ok reers 10 species of shsks, oy, and ehimoeros
‘Common name Scientific name SAFS / Report card / IUCN Australian Red List Global Red List EPBC Act s CITES ‘Common name Scientific name SAFS / Report card / IUCN Australian Red List Global Red List EPBC Act s CITES
Greeneye spurdog. ‘Squalus chloroculus Recovering EN/NT EN/NT Greeneye spurdog ‘Squalus chloroculus Recovering EN/NT EN/NT
Shortfin Mako Isurus oxyrinchus Depleting w EN/VU Migratory Appll  Appll Shortfin Mako Isurus oxyrinchus Depleting. wu ENAVU Migratory Appll | Appll
School Shark Galeorhinus galeus Depleted w w Conservation Dependent School Shark Galeorhinus galeus Depleted w w Conservation Dependent.
Porbeagle Lamna nasus Sustainable NT wu Migratory Appll Appll Porbeagle Lamna nasus Sustainable NT wu Migratory Appll Appll
Dusky Shark NT wu Appl Dusky Shark NT w App il
Blue Shark Prionace glauca Sustainable NT NT App il Blue Shark Prionace glauca Sustainable NT NT App il
Sharpnose sevengill shark Heptranchias perlo Sustainable NT NT ‘Sharpnose sevengill shark Heptranchias perlo NT NT
Smooth Hammerhead Sphyma zygaena Sustainable NT w Under assessment Appli®  Appii* Smooth Hammerhead ‘Sphyma zygaena NT w Under assessment Appli*  Appli*
‘Thresher Shark Alopias vulpinus Sustainable e vu Appll ‘Thresher Shark Alopias vulpinus o vu Appll
Bronze Whaler Carcharhinus brachyurus Sustainable c NT Bronze Whaler Carcharhinus brachyurus Sustainable c NT
il shark sustainable s o il shark sustainable «c o
Gummy shark Mustelus antarctcus sustainable s s Gummy shark Mustelus antarctcus sustainable s s
Whiskery Shark Furgaleus macki sustainable «© s Whiskery Shark Furgaleus macki sustainable «© s
Wobbegong Orectolobus spp. Sustainable Lc Lc Wobbegong Orectolobus spp. Sustainable Lc Lc
Port Jackson Shark Heterodontus portusjacksoni Sustainable Lc L Port Jackson Shark Heterodontus portusjacksoni Sustainable Lc L
Shark Sustainable c L Shark Sustainable c c
Fiddler Rays Trygonorrhina sp. Sustainable w L Fiddler Rays Trygonorrhina sp. Sustainable c L
Coastal stingaree Urolophus orarius Decreasing. EN EN Coastal stingaree Urolophus orarius Decreasing. EN EN
jc Unknown vu vu jc Unknown vu vu
Decressing w w Decresing w w
Decressing w w Decressing w w
& Decressing w w e Decressing w w
stingarees Trygonaptera stable i s stingarees Trygonaptera stable i rs
Stingarees Urolophus sp. stable s s stingarees Urolophus sp. stable s s
‘Southern Eagle Ray Myliobatis australis stable I3 e Southern Eagle Ray. Myliobatis australis stable e c
k Skate Unknown c L k Skate Unknown L L
Stable c L Stable c L
Black Stingray Bathytoshia lata Unknown L L Black Stingray. Bathytoshia lata Unknown e Lc
Ray Unknown L e Ray Unknown o L
Elephant Fish Callorhinchus milii Sustainable L L Elephant Fish Callorhinchus milii Sustainable wc L
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Prioritising species — Global [UCN threatened

Prioritising species — AU EPBC Act

Common name Scientific name SAFS / Report card /IUCN  Australian Red List Global Red List EPBC Act s cTes Common name. Scientific name SAFS /Report card / IUCN  Australian Red List Global Red List EPBCACt s s
¥e spurdog| Recovering EN/NT EN/NT Greeneye spurdog Squalus chioroculus Recovering EN/NT EN/NT
Shortfin Mako Isurus oxyrinchus Depleting wu ENVU Migratory, Appll | Appll Shortfin Mako Isurus oxyrinchus Depleting w ENVU Migratory, Appll | Appil
School shark ‘Galeorhinus galeus Depleted w v Conservation Dependent School shark ‘Galeorhinus galeus Depleted w v Conservation Dependent
Porbeagle Lamna nasus Sustainable NT w Migratory. Appll Appil Porbeagle Lamna nasus Sustainable NT w Migratory. Appll | Appil
Dusky Shark NT w Appil Dusky Shark NT wu Appll
Blue Shark Prionace glauca sustainable NT NT Appil Blue Shark Prionace glauca Sustainable NT NT Appll
‘Sharpnose sevengill shark Heptranchias perio Sustainable NT NT ‘Sharpnose sevengill shark Heptranchias perio Sustainable NT NT
Smooth Hammerhead ‘Sphyrna zygaena sustainable NT w Under assessment Appll® Appii* Smooth Hammerhead Sphyma zygaena sustainable NT w Under assessment Appll*  Appiit
Thresher shark Alopias vulpinus Sustainable Lc w Appll Thresher shark Alopias vulpinus Sustainable Lc w Appll
Bronze Whaler Carcharhinus brachyurus Sustainable e NT Bronze Whaler Carcharhinus brachyurus Sustainable e NT
gill shark sustainable Lc oD gill Shark sustainable Lc oD
Gummy Shark Mustelus antarcticus Sustainable Lc Lc Gummy Shark Mustelus antarcticus Sustainable Lc Lc
Whiskery Shark Furgaleus macki Sustainable Lc Lc Whiskery Shark Furgaleus macki Sustainable Lc Lc
Wobbegong Orectolobus s sustainable Lc Lc ‘Wobbegong Orectolobus s sustainable L L
Port Jackson Shark Heterodontus portusjacksoni sustainable Lc Lc Port Jackson Shark Heterodontus portusjacksoni sustainable Lc Lc
Shark sustainable Lc Lc Shark sustainable Lc L
Fiddler Rays Trygonorrhina sp. Sustainable Lc Lc Fiddler Rays. Trygonorrhina sp. Sustainable Lc e
stal sti Decreasing N en Coastal stingaree Urolophus orarius Decreasing N En
i Unknown w w Unknown w w
Decreasing wu wu Decreasing w w
Decreasing w w P Decreasing w w
Decreasing w w Decreasing w w
stingarees Trygonoptera Stable Lc Lc stingarees Trygonoptera Stable Lc Lc
Stingarees Urolophus sp. stable e Lc stingarees Urolophus sp. Stable e e
Southern Eagle Ray Myliobatis australis stable Lc Lc Southern Eagle Ray Myliobatis australis Stable e e
Thomback skate Dentiraja lemprieri Unknown Lc Lc Thomback skate Dentiraja lemprieri Unknown Lc Lc
‘smooth stingray Bathytoshia brevicaudata stable 19 L Smooth stingray Bathytoshia brevicaudata stable Lc e
Black stingray Bathytoshia lata Unknown c e Black stingray Bathytoshia lata Unknown Lc Lc
‘Western shovelnose Ray Aptychotrema vincentiana Unknown L L ‘Western shovelnose Ray Aptychotrema vincentiana Unknown L L
Elephant Fish Callorhinchus mili sustainable e Lc Elephant Fish Callorhinchus mili sustainable e e
Common name Scientific name SAFS /Report card / IUCN  Australian Red List Global Red st EPBCACt vs s Common name scientific name SAFS /Report card / IUCN  Australian Red List Global Red ist EPBCACt cvs s
3 Recovering EN/NT EN/NT g Recovering EN/NT EN/NT
Shortfin Mako Isurus oxyrinchus Depleting. v ENVU Migratory. Appll Appll Shortfin Mako Isurus oxyrinchus Depleting. v ENVU Migratory. Appll Appll
School shark ‘Galeorhinus galeus Depleted w w Conservation Dependent School shark ‘Galeorhinus galeus Depleted w w Conservation Dependent
Porbeagle Lamna nasus sustainable NT w Migratory. Appll Appll Porbeagle Lamna nasus Sustainable NT wu Migratory. Appll Appil
Dusky Shark NT wu Appll Dusky Shark NT w Appll
Blue shark Prionace glauca sustainable NT NT Appll Blue shark Prionace glauca sustainable NT NT Appil
Sharpose sevengil shark Heptranchias perio sustainable NT NT Sharpnose sevengl shark Heptranchias perio sustainable NT NT
Smooth Hammerhead Sphyma zygaena sustainable NT w Under assessment AppiI* Appil* Smooth Hammerhead Sphyma zygaena sustainable NT w Under assessment AppiI* Appil*
Thresher hark Alopias vulpinus Sustainable Lc wu Appil Thresher shark Alopias vulpinus sustainable 19 vu Appil
Bronze Whaler Carcharhinus brachyurus Sustainable c NT Bronze Whaler Carcharhinus brachyurus Sustainable c NT
Broadnose Sevengil shark Notorynchus cepedianus Sustainable Lc oo Broadnose Sevengill Shark Notorynchus cepedianus Sustainable Lc oo
Gummy shark Mustelus antarcticus Sustainable Lc Lc Gummy shark Mustelus antarcticus Sustainable Lc Lc
Whiskery Shark Furgaleus macki Sustainable Lc Lc Whiskery Shark Furgaleus macki Sustainable Lc Lc
Wobbegong Orectolobus spp. sustainable e L Wobbegong Orectolobus spp. sustainable e L
Port Jackson Shark Heterodontus portusjacksoni sustainable Lc Lc Port Jackson Shark Heterodontus portusjacksoni Sustainable Lc Lc
shark sustainable Lc Lc shark sustainable Lc Lc
Fiddler Rays Trygonorrhina sp. sustainable e L Fiddler Rays Trygonorrhina sp. sustainable Lc Lc
Coastal stingaree Urolophus orarius. Decreasing e En Coastal stingaree Urolophus orarius. Decreasing =N en
j Unknown w o Unknown wu wu
Decreasing w w Decreasing w w
Decreasing w wu Decreasing w w
& Decreasing w wu g Decreasing w w
stingarees Tiygonoptera stable e e stingarees Trygonoptera stable e L
stingarees Urolophus sp. Stable Lc Lc stingarees Urolophus sp. Stable Lc Lc
Southern Eagle Ray Myliobatis australis stable Lc Lc Southen Eagle Ray Myliobatis australis Stable e e
Thorback skate Dentiraja lempriert Unknown Lc Lc Thorback skate Dentiraja lempriert Unknown Lc Lc
Smooth stingray Bathytoshia brevicaudata Stable Lc Lc Smooth stingray Bathytoshia brevicaudata Stable Lc Lc
Black stingray Bathytoshia lata Unknown e Lc Black stingray Bathytoshia lata Unknown L e
Western Shovelnose Ray Aptychotrema vincentiana Unknown 19 L Western Shovelnose Ray Aptychotrema vincentiana Unknown 19 L
Elephant Fish Callorhinchus mili sustainable Lc Lc Elephant Fish Callorhinchus mili Sustainable Lc Lc
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Prioritising species — Combined

Common name Scientific name SAFS /Reportcard /IUCN  Australian Red List Global Red List
Greeneye spurdog Squalus chioroculus Recovering EN/NT EN/NT
Depleting wu ENVU.
School shark ‘Galeorhinus galeus Depleted w wu
Porbeagle Lamna nasus sustainable NT vu
Dusky Shark NT vu
Blue Shark Prionace glauca sustainable NT NT
shark sustainable NT NT
Smooth Hammerhead Sphyma zygaena sustainable NT wu
Thresher Shark Alopias vulpinus sustainable c w
Bronze Whaler Carcharhinus brachyurus sustainable 1 NT
gil shark sustainable 1 oD
Gummy shark Mustelus antarcticus sustainable L L
‘Whiskery Shark Furgaleus macki sustainable e L
Wobbegong Orectolobus spp. sustainable 19 L
Port Jackson shark Heterodontus portusjacksoni sustainable L e
hark sustainable 19 L
Fiddler Rays. Trygonorrhina sp. sustainable L Lc
Decreasing EN EN
Unknown wu wu
Decreasing wu wu
Decreasing wu wu
Decreasing wu v
Stingarees Trygonoptera stable 1 L
Stingarees Urolophus sp. stable 1 L
h | stable 1 L
j Unknown 1 L
stable 1 L
Unknown 1 L
Unknown L L
Elephant Fish Callorhinchus mili sustainable Lc Lc

EPBCACt s s
Migratory, Appll | Appil
Conservation Dependent
Migratory, Appll Appll
Appll
Appll
Under assessment App il AppiI*
Appll

Prioritising species — Rec catches? PRS?

Common name Scientific name SAFS /Reportcard /IUCN  Australian Red List Global Red List EPBC Act s aTes
Greeneye spurdog Squalus chioroculus Recovering EN/NT EN/NT
Shortfin Mako Isurus oxyrinchus Depleting wu ENVU Migratory. Appll Appil
school shark ‘Galeorhinus galeus Depleted vu vu Conservation Dependent
Porbeagle Lamna nasus sustainable NT vu Migratory Appll Appil
Dusky Shark NT vu Appil
Blue Shark Prionace glauca sustainable NT NT Appll
shark sustainable NT NT
Smooth Hammerhead Sphyma zygaena sustainable NT w Under assessment Appll*  Appiit
Thresher shark Alopias vulpinus sustainable L wu Appil
Bronze Whaler Carcharhinus brachyurus sustainable 1 NT
gil shark sustainable 1 oD
Gummy shark Mustelus antarcticus sustainable Lc L
‘Whiskery Shark Furgaleus macki sustainable Lc L
Wobbegong Orectolobus spp. sustainable L L
Port Jackson shark Heterodontus portusjacksoni sustainable 19 e
hark sustainable 19 L
Fiddler Rays. Trygonorrhina sp. sustainable L Lc
Decreasing EN EN
Unknown wu wu
Decreasing w wu
Decreasing wu wu
Decreasing wu v
stingarees Trygonoptera stable 1 L
Stingarees Urolophus sp. stable 1 L
h | stable 1 L
j Unknown 1 L
stable 1 L
Unknown ©c L
Unknown ©c L
Elephant Fish Callorhinchus mili sustainable Lc Lc
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Recreationally-caught shark & ray conservation priority
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Appendix 7: Species vulnerability assessment of chondrichthyans taken in
recreational fisheries (Terry Walker)

Assess vulnerability of 132 chondrichthyan species in EEZ off southern Australia
assigned to 6 ecological groups (EG)
(shelf-inshore, shelf-reef, shelf-sand, bathyal-upper, bathyal-lower, pelagic)
exposed to 7 climate change stressors
(rising water temperature, rising sea level, increasing storm intensity & frequency,
increasing UV light intensity, increasing ocean acidity, reducing oxygen,
reducing rainfall & run off, & changing currents & upwelling)
shelf inshore EG exposed to 7 climate change stressors
non-industrial fisheries
7 other anthropogenic stressors inshore

Other anthropogenic stressors (7):
(environmental modification, artificial electric & magnetic fields, artificial noise,
artificial light, hydrocarbon & other chemicals, nutrient enrichment, invasive species).

Assess vulnerability of 132 chondrichthyan species in EEZ off southern Australia

assigned to 6 ecological groups (EG)
(shelf-inshare, shelf-reef, shelf-sand, bathyal-upper, bathyal-lower, pe

exposed to 5 types of fishing & other anthropogenic stressors

lagic)

shelf inshore EG  exposed to non-industrial fisheries & other stressors inshore

shelf-sand EG exposed to industrial shark gillnet fishery (150-165
shelf-sand EG

Bathyal-upper EG exposed to industrial demersal trawl

exposed to industrial demersal trawl

Bathyal-lower EG exposed to industrial demersal trawl

Pelagic EG exposed to industrial & game pelagic fisheries

mm mesh-size)

Calculating risk

Climate change stressors
Vulnerability = Exposure x Sensitivity x Adaptability

Fishing & other anthropogenic stressors
Vulnerability = Exposure x Productivity x Susceptibility

Risk factors (N) N

Resilience component risk =1 — z (1-p)",

n=1

‘Risks for each attribute ofeach el ¥ Iyam s pe change

LE. tow emissions. ME, medinm emsbzsicns, HE. high emissiuns scenarios for chimate chonge in year 1900, H.high risk: M, medum risk, bank, low riske
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Risk foe och azribute and each resience corpanent
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Amilable information wsed for calculating fhe componcnts of vlnerability for cach chendrictinan specics with 309 of ifs present disribution. inside the ESLPSA regio
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Appendix 8: Stress and patterns of biological and ecological sensitivity to capture
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of chondrichthyan groups (Richard Reina)

Stress and patterns of biological and
ecological sensitivity to capture of
chondrichthyan groups

Richard Reina,
School of Biological Sciences,
Monash University

% MONASH University FRDC

Capture stress

Chondrichthyans at high risk because of ecology,
physiology and life history traits

high trophic position

relatively low
reproductive capacity
long-lived and slow to
mature

high natural annual
survivorship

O\

Consequences of capture

-
Stress of capture method & being landed
[ 1 on boat

om0 —
-
Stress of being out of water & removed
from capture gear
e

« Metabolic rate

A Recovers from stress of capture? A Bekavici

R 2 Al
- " ilﬁ IE’W"‘ » Immune state

"+ Reproduction

« Transgenerational
effects
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The stress response

o
1 Catecholamines & glucocorticoids

e
s

o
2 Lactate, glucose, blood pH, electrolytes

(0]
3 Growth, immunity, reproduction

Ram ventilating Stationary respiring
Pelagic Benthic
Live-bearing Egg-laying
High metabolic rate Low metabolic rate

Large body size Smaller body size
Sensitive to air exposure Tolerant to air exposure

luences stress

Respiratory Mode
© Obligate Ram-Ventilater

@ Seationary Respiring #

imediate Mortality (%)

+

t
Longline Gillnet
Gear Type

@ impertant
24

Practices that minimise immediate and delayed stress
will improve outcome for captured animals by reducing:

physical damage

energetic costs

immune compromise
reproductive consequences
impaired swimming behaviour
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e e R
Survey results

* Q11. Commonly listed criteria for grouping species that coui"t'l."
have similar handling practices:

* Morphology (Body shape & size)

* Respiratory mode (Ram vs buccal pumping; related to activity level)
* Feeding behaviour (relates to baits taken)

* Reproductive mode (live-bearing)

» Phylogeny (E.G. rays vs whalers vs hammerheads)

Using this information - for discussion session

Can we design handling
recommendations that group

species sharing common
characteristics?

What should these groups be?




Appendix 9: A summary of tag-recapture and survey information for sharks and
rays in recreational fisheries (Phil Bolton & Julian Pepperell)

GFTP Background

i_mi ‘ Department of

Primary Industries

Launched in 1973. Largest cooperative

tagging program of its kind. Funded by the
NSW Recreational Fishing Trust (NSW
recreational fishing licence).

Australia-wide and Western & Central
Pacific Islands

Numbers of fish:
Over 480,000 fish tagged

NSW DPI Game Fish Tagging Over 8,400 fish recaptured
Program - Shark Tagging Data

+ Top five species:
Black marlin, yellowfin tuna,
yellowtail kingfish, sailfish,
dolphinfish

Total number of sharks tagged
1973 - 2019 (southern states)
Species Number Tagged
MAKO SHARK 8191
HAMMERHEAD SHARK 5340
WHALER SHARK 5323
BLUE SHARK 5089
BRONZE WHALER 2502
TIGER SHARK 1296
EAGLE RAY 815
GUMMY SHARK 726
SCHOOL SHARK 601
BLACKTIP SHARK 474
THRESHER SHARK 122
BULL SHARK 67
WHITETIP SHARK 63
PORBEAGLE SHARK 2
SHOVEL NOSE SHARK 2
SEVEN GILL SHARK 1
Grand Total 30614

57
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Mako shark

Eor development purposes only

o

Total
1973 - 2019

For development purposes only

@

For development purposes only For development purposes only

=]

Recent
2010 - 2019

Whaler shark

(@) gevelopment purposes only

For development purposes orio

Bronze Whaler shark

For development purposes only
For development purpos«- only

@

@) development purposes only

o

¢

For development purposes m For development purposes only

4

For development purposes only

Hammerhead shark

Eor development purposes only

Total
1973 - 2019

For development purpos " nly

@

development purposes only For development purpos nly

o

Recent
2010 - 2019

Blue shark

For development purposes only

el

Total
1973 - 2019

Q

For development purposes only

For development purposes only For development purposes only|

Recent
2010 - 2019
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Tiger shark

()
(=)

Eor development purposes only For development purposes only

For development purposes only

For development purposes Q

Total
1973 - 2019

Recent
2010 - 2019

Eagle Ray

For development purpos ly

For development purposes or°

For development purposes oro For development purposes only

Recent
2010 - 2019

Total
1973 - 2019

NSW sharks tagged 2010- 2019

Species Tag_Numbers %
60~ BLACKTIP SHARK 18 05
n= 3366 BLUE SHARK 605 18.0
04 BULL SHARK 64 19
EAGLE RAY 0 0.0
GUMMY SHARK 2 01
3 407 HAMMERHEAD SHARK 578 17.2
€ MAKO SHARK 1319 39.2
s 309 PORBEAGLE SHARK 0 0.0
& SCHOOL SHARK 0 0.0
204 SEVEN GILL SHARK 0 00
SHOVEL NOSE SHARK 2 01
10+ THRESHER SHARK 9 03
m TIGER SHARK 163 48
0=t WHALER SHARK 605 18.0
S fiﬁ}f}»‘iﬁ T WHITETIP SHARK 1 0.0
SIS s fig};ﬁf T Grand Total 3366 100.0

E
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TAS sharks tagged 2010- 2019

C_17As
704 - n= 512
60|
50
40

Percentage

304

204

104
0

& 3 s &
CF S F T PSSP FEEEE
LTSI I TS ISL I E
@ X“* & qu,&e&q?

Species Tag_Numbers

BLACKTIP SHARK 0
BLUE SHARK 157
BULL SHARK 0
EAGLE RAY 0
GUMMY SHARK 0
HAMMERHEAD SHARK 0
MAKO SHARK B53
PORBEAGLE SHARK 0
SCHOOL SHARK 0
SEVEN GILL SHARK 0
SHOVEL NOSE SHARK 0
THRESHER SHARK 1
TIGER SHARK 0
WHALER SHARK 1
WHITETIP SHARK 0
Grand Total 512

0.0
30.7
0.0
0.0
0.0
0.0
68.9
0.0
0.0
0.0
0.0
0.2
0.0
0.2
0.0
100.0

Percentage

VIC sharks tagged 2010- 2019

60+

n= 392

50 -

404

304

204

10-

045 .HW..W..W...
oot . T

Species

BLACKTIP SHARK
BLUE SHARK

BULL SHARK

EAGLE RAY

GUMMY SHARK
HAMMERHEAD SHARK
MAKO SHARK
PORBEAGLE SHARK
SCHOOL SHARK
SEVEN GILL SHARK
SHOVEL NOSE SHARK
THRESHER SHARK
TIGER SHARK
WHALER SHARK
WHITETIP SHARK
Grand Total

Tag_Numbers %

0 0.0
128 327
0 0.0

3 0.8
38 9.7
6 15
184 46.9
1 03
17 43

1 0.3

0 0.0

n 2.8
0 0.0

3 0.8

0 0.0
392 100.0

Percentage

SA sharks tagged 2010- 2019

60

50 n= 864

40

304

20

Species Tag_Numbers %
BLACKTIP SHARK 0
BLUE SHARK 52
BULL SHARK 0
EAGLE RAY 252
GUMMY SHARK 221
HAMMERHEAD SHARK 30
MAKO SHARK 70
PORBEAGLE SHARK 1
SCHOOL SHARK 164
SEVEN GILL SHARK 0
SHOVEL NOSE SHARK 0
THRESHER SHARK 4
TIGER SHARK 0
WHALER SHARK 70
WHITETIP SHARK 0
Grand Total 864

0.0
6.0
0.0
29.2
25.6
35
8.1
0.1
19.0
0.0
0.0
0.5
0.0
8.1
0.0
100.0

WA sharks tagged 2010- 2019

70
n=1283
604
50
)
g
€ 404
@
o
o
o 304
20+
104
o= [
L N B LA L L T N L B L
R & g gt g b b g g
B S
& & F SN P P
S I PFE ST TSI TE
s ¢ & & &L 0 & & &
& & Ly

Species

BLACKTIP SHARK

BLUE SHARK

BULL SHARK

EAGLE RAY

GUMMY SHARK

HAMMERHEAD SHARK

MAKO SHARK

PORBEAGLE SHARK

SCHOOL SHARK

SEVEN GILL SHARK

SHOVEL NOSE SHARK

THRESHER SHARK

TIGER SHARK

WHALER SHARK

WHITETIP SHARK
Grand Total

Tag_Numbers

55 43
0 0.0

3 0.2

5 0.4

0 0.0
100 7.8
0 0.0

0 0.0

0 0.0

0 0.0

0 0.0

1 0.1
313 24.4
802 62.5
4 0.3
1283 100.0
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60

504

40

30

Percentage

20

Il States

n= 6422

Total sharks tagged 2010- 2019

Species

BLACKTIP SHARK
BLUE SHARK

BULL SHARK

EAGLE RAY

GUMMY SHARK
HAMMERHEAD SHARK
MAKO SHARK
PORBEAGLE SHARK
SCHOOL SHARK
SEVEN GILL SHARK
SHOVEL NOSE SHARK
THRESHER SHARK
TIGER SHARK
WHALER SHARK
WHITETIP SHARK
Grand Total

Tag_Numbers

73

942

67

260

261

714

1926

181

26
478
1484
5
6422

11
147
10
4.0
4.1
11
30.0
0.0
2.8
0.0
0.0
0.4
74
23.1
0.1
100.0

NSW Game Fish Tournament Monitoring Program 1993 - 2018
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Mako shark Blue shark
Sched data of sched and interview data Sched data of sched and interview data
Mean  Total Mean  Total Mean  Total Mean  Total
Financial year No. - Released No- o weight captures| NO: - Released No- " Ne- g \Wweight captures Financial year No.  Released  No. No-  eight captures| MO~ Released  No. No- - ueight  captures
caught (%) released captured " kg | CvEht (%) released captured " O (g) caught (%) released captured ") (k) | UMt (%) released captured " v k8)
1994] 54 63.0 34 20 1395 2790 54 623 34 20 1395 2790 1994 19 421 8 1 131 1244 19 41 8 1 131 1244
1995| 56 625 35 21 1667 3501 56 625 35 21 1726 362 1905 2 625 20 12 950 1140 2 625 20 12 950 1140
199, 99 69.7 69 30 88.4 2652 99 69.7 69 30 1037 3112 1996| 156 59.6 93 63 1056 6654 156 59.6 93 63 105.4 6637
1997| 1 727 8 3 - - 1 727 8 3 - - 1997 12 917 1 1 - - 12 917 11 1 - -
1998| 30 76.7 23 7 - - 30 76.7 23 7 - - 1908 2 %55 2 1 . . 2 955 21 1 . .
1999 320 86.3 276 44 1095 4819 323 85.7 277 46 1433 6593 1999 o1 824 75 16 1005 1625 9% 773 74 2 893 1964
2000) 153 75.2 15 38 1434 5450 153 752 115 38 1430 5435 2000| 30 86.7 2 4 740 296 30 867 2 4 78.0 29
2001 118 56.8 67 51 1463 7459 118 573 68 50 1491 7456 2001 38 711 27 11 1236 1360 38 743 28 10 1208 1208
2002 123 714 88 35 1541 534 123 714 88 35 1541 5394 2002 2 75.0 2 8 1108 886 33 719 24 9 1108 997
2003 6 64.1 a1 23 1503 3457 74 658 49 25 1337 3343 2003 13 162 6 7 1395 976 14 500 7 7 1393 975
2004] 58 61.4 36 2 1768 3889 63 519 33 30 1629 4888 2004 2 50.0 2 2 930 186 5 60.0 3 2 93.0 186
2005 118 70.9 84 34 1288 4379 120 696 83 37 1523 5633 2005 13 769 10 3 788 236 15 733 1 4 1114 446
2006 31 45.2 14 17 1931 3282 26 2.1 11 35 1704 5965 2006 1 63.6 7 4 885 354 13 53.9 7 6 1208 724
2007| 60 61.0 37 23 1256 2889 67 39.1 2 41 1257 5155 2007 9 625 6 3 1030 309 5 333 2 3 194 388
2008| 8 615 52 32 67 4693 102 63.0 6 38 1334 5069 2008 50 592 20 20 %5 1931 52 8.8 31 21 1023 2148
2009 105 52.9 56 49 1335 6541 110 52.4 58 52 1541 8015 2009 57 59.7 b 23 1232 2834 65 63.1 n 2 917 2200
2010) 189 65.4 124 65 1475 9586 198 657 130 68 1422 9671 2010| 6 646 e 23 1160 2668 66 652 3 22 1006 2520
2011 105 65.7 69 36 1647 5928 105 66.4 70 35 1644 5754 2011 2 682 15 7 1133 793 2 682 15 7 133 793
2012 182 67.4 123 59 1399 8252 187 674 126 61 1316 8028 2012 2 805 13 s 814 652 2 833 35 7 82.1 575
2013 2 84.2 187 35 1519 5318 302 821 28 54 1229 6635 2013 57 79.0 5 12 1044 1253 71 77 53 18 1159 2086
2014] 79 824 65 14 1867 2614 83 810 67 16 1778 2845 2014 5 5.2 2 2 1372 274 m 952 2 2 1372 274
2015 129 77.0 99 30 1342 4027 128 734 % 38 171 3982 2015 7 817 6 14 1304 1826 78 803 63 15 1125 1688
2016 134 79.7 107 27 1693 4572 134 79.7 107 27 1693 4572 2016 48 875 n 6 956 573 8 875 2 6 95.6 573
2017| 86 79.1 68 18 1524 2743 86 79.1 68 18 1524 2743 2017 52 80.4 n 10 935 935 52 804 2 10 935 935
2018] 60 90.0 54 6 1739 1043 60 90.0 54 6 1739 1043 2018 B 8.7 6 1 623 6 7 857 6 1 62.3 62
Total 2670 1931 739 105278 2832 2005 827 17745 Total 1003 731 272 20067 1037 788 280 30059
Annual mean 107 70 77 30 149 4577 13 67 80 33 147 5119 Annual mean 20 7 2 n 103 1264 Tl 7 30 2 105 1307
Tiger shark sharks
Sched data Ce of sched and interview data Sched data of sched and interview data
Mean  Total Mean  Total Total
Financial year No. Released  No. No. o cotures No.h Released INo. ) No. | weight  captures inancialyear No. Released  No. No. “"V':::! (a:‘::ar'es No. Released  No. No. ‘ZT::! captures
caught (%)  released captured T (kg) | ©usht (%) released capture ‘@) (ke) caught (%) released captured " kg | vERt 09 released captured P ke)
1994 67 19.4 13 54 188.8 10197 67 19.4 13 54 1879 10146 1904 50 831 19 10 930 930 59 831 29 10 930 930
1995 55 14.6 8 47 277.4 13038 55 14.6 8 47 3100 14569 1995 18 778 1 2 . . 18 7.8 14 4 . B
1996 68 19.1 13 55 2244 12343 68 19.1 13 55 2159 11874 1996 2 897 % 3 1260 378 2 807 2% 3 1260 378
1997 54 20.4 1 43 189.0 8127 54 204 1 43 1890 8127 1997 39 897 35 N . . 39 80.7 35 4 . .
1998 31 16.1 5 26 1831 4761 31 16.1 5 26 1830 4758 1908 2 1000 2 0 . . 2 1000 23 0 . .
1999 78 321 25 53 3201 16965 78 312 2 54 2355 12717 1999 35 914 2 3 1000 327 36 86.1 31 5 1090 545
2000 57 456 26 31 2357 7306 57 5.6 26 31 2269 7033 2000 6 906 s 6 953 572 6 %0.6 58 6 908 544
2001, 35 37.1 13 22 210 4862 35 371 13 2 2318 5100 2001 60 883 53 7 73 821 60 88.1 53 7 173 821
2002 a9 396 19 30 2096 6288 49 396 19 30 2086 6258 2002 2 714 30 12 1003 1312 2 707 30 12 1003 1312
2003 29 72.4 21 8 3410 2728 29 733 21 8 3410 2728 2003 37 865 2 5 - - 37 86.1 2 5 800 400
2004 33 15.2 5 28 262 6334 a3 19.1 8 35 2872 10051 2004 2 952 20 1 . . 20 1000 2 0 . .
2005 35 20.0 7 28 2895 8105 2 219 7 25 2903 7257 2005 17 933 16 1 . . 18 875 16 2 . .
2006 a8 396 19 29 2477 7182 a7 365 17 30 2475 7425 2006 16 875 1 2 . . 17 882 15 2 . .
2007 21 333 7 14 2287 3202 23 333 8 15 1866 2800 2007 9 1000 9 0 . . 9 1000 9 0 . .
2008 38 18.9 7 31 2059 6383 38 18.9 7 31 2401 7442 2008 4 1000 N 0 . . 4 1000 N 0 . .
2009 16 188 3 13 1554 2021 17 1.8 2 15 1995 2992 2009 10 90.0 9 1 - - 10 90.0 9 1 1900 190
2010 a5 35.6 16 29 2036 5905 a4 333 15 29 2041 5918 2010 1 90.9 10 1 770 7 12 917 1 1770 77
2011 36 417 15 21 2286  4800) 36 417 15 21 2329 4892 2011 13 846 1 2 80 168 14 85.7 12 2 840 168
2012 50 320 16 34 2768 9409 49 30.0 15 34 2786 9471 2012 27 952 20 1 81 81 21 95.2 20 1 810 81
2013 14 30.8 a 10 2153 2153 13 308 4 9 220 2178 2013 10 90.0 9 1 1292 129 10 90.0 9 1 1202 129
2014 27 52.6 14 13 1998 2597 29 63.6 18 11 1968 2164 2014 18 1000 18 0 . . 21 1000 2 0 . .
2015 27 50.0 14 14 3871 5420 27 54.2 15 12 3004 4684 2015 39 974 38 1 1206 121 38 97.2 37 1 1206 121
2016 28 56.0 16 12 294 3556 28 56.0 16 12 2964 3556 2016 31 1000 2 0 . . 31 1000 2 0 . .
2017 37 50.0 18 18 193.5 3483 37 50.0 18 18 1935 3483 2017 3 1000 35 0 . . 3 1000 35 0 . .
2018 31 8.4 15 16 2165 3463 31 484 15 16 2165 3463 2018 2 1000 2 0 . . 2 1000 2 0 . .
Total 1009 330 679 160628 1017 333 683 161086 Total 706 641 65 1916 712 645 67 5696
Annual mean 40 34 13 27 238 6425 4 35 13 27 241 6443 Annual mean 28 92 26 3 104 47 28 92 2 3 108 438
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Whaler sharks
Sched data c of sched and interview data
o No.  Released  No. No.  Mean  Total |\ peleased  No. No. ~ Mean  Total
financialyear | cght (%) released captured '”ek'i;“ “'(’::)'es caught (%) released captured '”:':;" ‘a'(’::)'es
1994 8 563 27 21 169 2454 8 563 27 21 169 2854
1995 15 400 6 9 1340 1206 15 37 s 10 1380 1340
199 2 786 33 9 1915 1724 2 786 33 9 1015 1724
1997 6 804 37 9 - - % 804 37 9 - -
1998 7% 895 68 8 - - 7% 893 68 s - -
1999 31 677 21 10 1050 1050 2 656 21 1 1050 1155
2000 6 732 a 15 w85 2678 6 72 a 15 1734 2600
2001 2 682 15 7 247 1573 2 62 5 7 247 1573
2002 w714 10 4 1620 648 w62 10 4 1620 648
2003 a8 3 7 s 62 2 81 3 s 783 e
2004 19 765 15 4 2000 83 18 667 2 6 1607 1018
2005 0 867 2% 4 - - 27 864 23 4 - -
2006 10 %00 9 1 - - 2 %00 1 1 ss0 S8
2007 5 800 20 s s 7 % 8.0 23 3 7S 230
2008 0 700 7 3 us3 e 1 636 7 4 163 465
2009 w769 1 3 140 402 1§ 750 2 4 1407 563
2010 60 %67 s8 2 167 a3 61 750 % 15 136 1703
2011 7 771 29 8 1034 827 3 74 29 s w0 792
2012 17 882 15 2 161 w2 0 80 17 3 1089 327
2013 % 958 23 10 1 8 929 2% 2 1490 298
2014 6 17 15 1 - - u %23 13 1 680 68
2015 13 1000 13 o - - 13 1000 13 0 - -
2016 6 889 a s s6 413 6 889 a s os6 43
2017 17 ss2 15 2 7 us 17 882 5 2 7w
018) 121 926 112 9 1334 101 11 933 113 8 1333 1066
Total 850 701 149 17612 860 62 168 10267
Annual mean % 80 2 6 1w e 3 7 2% 7 s o7

Appendix2  Annual recreational catch (total, kept and released numbers) in NSW/ACT waters during 2013/14 by residents aged five years and older - by
reporting group and species. SE is standard error; values in bold indicate relative standard error > 40%; values in italics indicate fewer than 30
households recorded catches of the species.

Total Kept Released

Reporting group ___Standard Fish Name ___ Scientific namels Number  SE _ Number _SE ___ Number _ SE

Sharks Gummy Shark Mustelus antarcticus 4,000 1,553 1,020 432 2,980 1,449

Shark hyrnidae - undifferentiated 2,030 1,824 2,030 1,824
Mako Shark Isurus oxyrinchus 297 209 297 209
Port Jackson Shark Heterodontus portusjacksoni 3,240 1,715 3,240 1,715
School Shark Galeorhinus galeus 386 385 386 385
Tiger Shark cuvier 268 247 268 247
Whaler Shark c i 13488 6,634 1683 978 11,805 6,504
Shark - _undifferentiated 9,510 5,234 9,510 5,234
Shark, other Several families - undifferentiated 613 458 613 458
Rays Shovelnose Ray Aptychotrema rostrata 35,627 10,515 1,959 864 33,668 10,243
Ray. other Dasyatidae - undifferentiated 34508 7,084 234 233 34272 7.060
Ray. Dasyatidae - undifferentiated 1103 713 1103 713

Recreational Surveys

Shark & Ray Harvest and Release

Julian Pepperell

National 2000/01

No. Released

Common name

Released |Released
81.8

Sharks & Rays 1,252,728 228,320 25140 1,024,408
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New South Wales 2013/14

Common name No. Caught el No. Kept SE | No. Released b5 3
Caught Kept Released |Released
Gummy shark 4,000 1,553 1,020 432 2,980 1,448 75
Hammerhead shark-undiff. 2,030 1,824 2,030 1,824 100
Mako shark 297 209 297 209 100
Port Jackson shark 3,240 1,715 3,240 1,715 100
School shark 386 385 386 385 (4]
Shark, other 613 458 613 458 100
Tiger shark 268 247 268 247 100
‘Whaler shark-undiff. 13,488 6,634 1,683 978 11,805 6,504 88
Wobbegong shark 9510 57234 3,510 5324 100
Shovelnose ray 35,627 10,515 1,959 864 33,668 10,243 95
Ray, other 34,506 7,064 234 233 34,272 7,060 99
Ray, unspecified 1,103 713 1,103 713 100

South Australia 2013/14

S.E. S.E. %
commonrane [ cot | oy, [t i (o et e
Shark, Gummy 11,597 4,549 8,822 3,690 2,775 1624 24
Shark, Port Jackson 4,313 2,129 38 39 4,275 2128
Shark, School 7,749 5596 7,208 5,496 541 469
Shark, Spurdog/Dogfish 2,772 1,703 0 (1] 2,772 1703
Shark, Unknown 584 461 o] 0 584 461
Shark, Whaler 723 530 1] 1] 723 530
Shark, Wobbegong 467 465 o] 0 467 465
Rays/Skates 9,489 4,361 0 o 9,489 4361

99
7
100
100
100
100

100

Queensland 2013/14

Common name . . No. Released Released |Released
Bronze whaler shark #it Hit #i i #i #i Hi
Gummy shark ## #i# i i Hi
Hammerhead shark 3,300 1,000 ## (3 3,300 1,000 100
Shark, unspecified 55,000 15,000 52,000 14,000 95
Tiger shark ## #i# # # ##
CLEGTGL) w:ﬁise‘ 24,000 5,000 #it i 24,000 5,000 100
sharks-unspecified

Wobbegong-unspecified i it it it Hit
Shf"e'mse ray ar_"? 30,000 5,300 ## (3 28,000 4,900 93
guitarfish-unspecified

Rays & 66,000 17,000 #it i 66,000 17,000 100

Western Australia 2015/16

Blacktip reef shark 1418 73 207 7 1212 k1 85
Bronze whaler 1,235 251 354 87 31 232 Tl
Dusky whaler 1467 573 230 aa 1,237 555 84
Greynurse shark 27 20 1] o 27 0 100
Gummy sharks 934 204 521 129 a13 154 44
Hammerhead shark 214 57 53 33 161 47 75
Lemon shark 146 61 o o 146 61 100
Port Jackson shark 1,047 210 37 36 1,011 207 97
Sandbar shark 108 54 ] o 108 54 100
Tiger shark 199 75 ] o 199 75 100
Whiskery shark 37e 143 180 62 1589 100 53
Whitetip reef shark 539 240 43 25 436 235 22
Wobbegong 660 167 99 Eny 561 163 85
Other whaler 366 192 65 34 300 186 82
Other shark 2,739 519 389 153 2,350 420 26
Sawfishes %0 42 o o 90 42 100
Western shovelnose ray 288 76 o o 288 76 100
Other rays/skates 2241 164 38 37 2,203 362 98
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Northern Territory 2009/10

SiE

Common name

Caught Kept
3,454 1,506 448

Sharks & Rays 27,738

No. Caught o No. Kept Bl No. Released

S.E. %
Released |Released
3,378 S48

Common name

26,232 Sharks & Rays

Tasmania 2012/13

S.E

No. Caught o

Caught

38,641 5,033

No. Kept

9,299

1,603

B No. Released
Kept

29,342

S.E.

%

Released |Released

4,038

775

Tasmania 2012/13

Common name |__tine | Setline | Gillnet | Pot | _Seine |
** *

Gummy shark
School shark
Spurdog
Draughtboard shark
Elephantfish

Shark, other

Shark, unspec
Skates/Rays

ek

#

e

%

*

*

*

ok

*

%

-

*

**

* # % B %

%
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Appendix 10: Review of existing handling guidelines for sharks and rays in
recreational fisheries in Australia (Sean Williamson)

Previous Handling Guidelines

Sean Williamson

MONASH
? University

Relevant Guidelines

AFMA Commercial PIRSA Recreational

Shark and Ray
Handling Practices

Relevant Guidelines Relevant Guidelines

NOAA Catch & Release Poisson et al. Tuna Purse Seiners

Catch.and

PIER & NOAA Thresher VVRFish Thresher

on Thresher Shark (Alog

sngrfks

=

Best fishing practices for safe handling
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Best-Practice Guidelines Simple Messaging & Clear Graphics

- Simple messaging

- Little text, dot points

- Clear graphics / diagrams

Q14. Commonly listed useful and practical aspects of guides:

AFMA Guide

Handling of Small to Medium Sharks Incorrect Handling of Sharks Handling of Rays

Gamaratly, small sharks and naad b ba hardlad vary carabul
B e bt il 4 reeee e ek

/

f‘*" H V4 ’“

Best-Practice Guidelines Best-Practice Guidelines

Commonly listed practices of guides:
- Use circle hooks, heavy line & gear
- Reduce fight time
- Keep animal in water where possible
- No gaffing in the body (lower jaw preferred)
- Do not: lift by tail or squeeze qills
- Calm shark by covering eyes with smooth, wet and dark cloth
- If can't remove hook, cut leader as short as possible
- Help recovery if needed by facing into current
- Release ASAP and reduce exposure to sun and air

Q15. Most effective method for extension of guides?

Emails|—0 (0%)

Video (e.g. YouTube and other)

Website information
Pamphlets

Information sessions at fishing

group m...
Signs on jetties / piers / boat

ramps
Practical training courses
Sacial media

Recreational Fishing Apps
Training for tour operators

Other

17 (88.5%)

11 (57.9%)
10 (52.6%)

13 (68.4%)
5 (26.3%)
9 (47.4%)

2 (10.5%)

12 (63.2%)




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)

J g \l Kl DOES THE ANIMAL SURVIVE POST RELEASE

I1\° - AND HOW TO TEST THIS

* Study species
WHAT INFORMATION 1S THE HIGHEST PRIORITY IN POST-RELEASE SURVIVAL
STUDIES TO SUPPORT DEVELOPMENT AND REFINEMENT OF BEST PRACTICE * Big/small
GUIDELINES IN RECREATIONAL FISHERIES * Migrafory fresicetl

ASSOC. PROF. SEAN TRACEY . Study method

\}, FACTORS THAT MAY AFFECT SURVIVAL “ W\ FACTORS THAT MAY AFFECT SURVIVAL

* Can you test it2 i * Hook type
S Rraseg] * Hooking location

* Statistical considerations
* Duration of fight

* Stress
* Can you control it?
‘ * Handling at landing

* Regulatory

* Voluntary * Resuscitation




CONFOUNDING FACTORS CONSIDERATIONS

* Handling for tagging * Cost of capture/sampling

* Tag t
* Damage through tagging / stress through confinement °d Nypes
* Non-reporting tags

* Temptation to not tag ‘unhealthy” animals with expensive tags * Quantify,/qualify physiological condition

* ACESS/RAMP

* Blood chemistry

* Minimum estimates of survival?

- - . —
Are the recreational sector going to embrace best practice? * Sacondary mprcEE T D e e e csure

* Secondary data

N

SOUTHERN BLUEFIN TUNA

High survivorship after catch-and-release fishing

suggests physiclogical resilience in the endothermic
SHORTFIN MAKO et e s

* Method = sPATs (n = 33)
Post-release survival rate = 90% [925%Cl: 80 — 97)

Circle hooks = significantly lower probability of deep
hooking

Capture-induced physiological stress and postrelease mortality
fi hern bluefin tuna (Thunsus maccoyii) from a

Method = PATs (n = 54)
s & Post-release survival rate = B83.0% (95% Cl: 75.9%—

Three individuals in poor condition at release; twa . — 907)

appedared moribund and lifeless and the ather exhibited 3 -

severe bleeding; only the latter of these three did not

survive, : . Circle hooks = significantly lower probability of deep

hooking

* Lower for treble hooks = 605

Bloods indicated increased stress with fight time and

temp

* Mo evidence related to mertality (sample size)

Three mortalities occurred after short fight fimes

* two of these sharks were foul hooked.

MESSAGE: Hook type important, PRS relatively high

Fight time related to stress

Stress, hooking location, temp and handling not
significantly related to PRS (sample size)

MESSAGE: Hook type important, PRS relatively high




O

SWORDFISH

Post-release survival rate = 78% (95%Cl: 80 — 97)

Considering post-landing mortality combined with post-
release mortality an overall survival rate of Swordfish
landed was estimated at 41%.

Circle hooks = significantly lower probability of deep
hooking

Bleating due to gas in swim blacdder
Deep hooking

MESSAGE: Hook type important, PRS relatively high,
PCS low

Understanding the movement, behaviour and
post-capture survival of recreationally caught
Swordfish from southeast Australia

— a pilot study L

Sean Tracey & Julian Pepperell b ATLANTIC HALI BUT

* Method = PATs and Acoustic tags
* Post-release survival rate (short term) =
100%
* Longer term = indeterminate (at least 72%)
* MESSAGE: PRS relatively high.

(reluctance to (illegal) C&R in some

European countries)

TRANSLATING RESULTS TO A CODE OF BEST
PRACTICE

* A ‘clear’ result make things much easier

* Are you reporting on 'statistical significance’ or ‘indicative’ results?

* Who is your target audience?
Were any of the ‘factors’ significant/relevant?
Are you communicating the COP in regard to the study species or broader taxa?
Are you ‘telling’ or ‘encouraging'?

Who ‘owns’ the COP and messaging?

P ——————
Fisheries Research

Iowmal hemapags: wos slasyisscomilacats fahas

Survival of Atlantic halibut (Hippoglossus hippoglossis) following
catch-and-release angling

Keno Ferter*_ Audun H. Rikardsen®, Tor H. Evensen®, Martin-a, Svensing *
Sean R Tracey”
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Appendix 12: Development of capture, handling and release guidelines in
recreational and game fisheries for pelagic sharks (Paul Rogers)

Development of capture, handling and
release guidelines in recreational and
game fisheries for pelagic sharks

Why do we need capture, handling and release guidelines?

O Elasmobranch life histories render them highly vulnerable to additional
mortality

O Fishers learn and refine ‘best practice’ approaches over time - New fishers
also need guidance to fish safely

O Post-release survival studies inform development of capture, handling and
release guidelines

0 Working with scientists generates hands-on learning, ‘word of mouth’ flow of
information and uptake based on a feeling on shared owner-ship and value
(Next session)

oy s

" D

SOUTH —

List of key considerations specific to pelagic sharks

O Species have different behavioural response to fishing gear and capture

O Need planning, the right equipment and approach for each species

O Ram ventilators, some are endotherms, large body size, weight and strength
O Sensitive organs (e.g. eyes and gills)

0 Some species need rapid and time efficient methods - others are more robust
U Handling in the water is best (where possible) —

SOUTH

™MLeD

Insights into catch-and-release survivarship and stress-induced blood
biochemistry of commion thresher sharks (Alopios vulpines) captured in the
southern Californda recreational fishery

C. Mebzrerd, SA. Aalberst, 'mal®, 5 Kehind, B. DiFiore”, CA. Sepubveda ™

o i e e NPT b o
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ch-and

Use circle baoks and
dehpaking devices.

Reduce the fight time.

Marine Ecosystems

Innovative ways to ensure the future
sustainability of the recreational fishery for
shorifin makos in Victoria

Your fishing
licence fees at work
Satellite taggirg of shortfin makos

o ot e g ol g s ol e
S ey L o i fu

= howr g e ey ok i ecteran wieal
L .

b i R

g

v e ot 1y
B D im0 oo

b o8 e vk g
S

et e o Aemcs Y e e e W

Shep 5

In i casas, kong-handied boil-culers cn be iisd 10 ool T hook shask o s Ba
Fooah i e o Ly Dok i v S clfecbon 5 M Zarch o M ook Ciadia shoaskd
Lo Lasas b ot i st with T e Of (v Shak aih T Loi-caflens of edhar iools.
I she: hook canmot be safely resoved. cable cutfers. can be used i cut the leader a3 close
a2 possiin 1o the hook wihout mkng beng beten (~0L5-1 m away fom the mouts),
which = generally from above the head of the shask and behend the bne fom the &ip of the
snout o the pecioral fn

WE 484 0 &8 Bi2
Days at Lamge

L] ] 1% 20 SPUTH 30-— 28
MODIS Sea Suitace Temperature (18 Jun 2015)
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SOUTH

SOUTH




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)

Working with the
recreational fishery to
deliver a large post-
release survival study
using satellite tags on
Southern Bluefin
Tuna

TUNACHAMPIONS

Not your average
recreational fishery...

Citizen science +
scientific research and
analysis + clear

communication =
= knowledge-buildin
g - TUNA CHAMPIONS

Bluefin forever

74



Regulation! Enforcement! Legislation!

...or education and a nudge?_ % ; : =2

RELEASE

Majestic game species
inspires fclumpion's
mentality <

[

IT'S ABOUT WHAT WE DO
WITWHAT WE CATCH

LMOVES MAKE A DIFFERENCE
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. Tuna Champans
*

Life

on the

Line

Life

IT'S ABOUT WHAT WE DO
WITFWHAT WE CATCH

LMOVES MAKE A DIFFERENCE
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..to the highest level of government

ﬂ i.;:iﬁlpuml_u.--'
v

THE TUNA CHANPION

o ] ]

¥

g gy !
B —
[

Tiiies

Port Lincoln Tuna Classic becomes
treble hook free

i e i gl o e S et i e
ket e B Py
[ ——
Forms i hegmom e a—
[ e W ——————

frrrp e
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i WHO CAN BE A
TUNA CHAMPION?

EVERYONE CANI!

TUNACHAMPIONS

n f

tunachampions.com.au

<, 95 = @
NPSTRRLUM POCRENFIONAL ﬁl}\l:sﬁ:mz IMAS. anc

FESRING FAUNDNTION e
Tuna Chamaions isan inftiste of the Australian Recreational Fishing Foundstion in callabaratian with the Institute for Marine and Antarctic
Studies at the University of Tasmania. It s funded by the Australian Gavernment through the Fisheries Ressarch and Develapment Comomtion.
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Appendix 14: Attitudinal surveys relating to recreational fishing, gear and

handling practices (Matt Heard)

Values, Behaviours and the Decision

Context for Tournament Anglers

Matthew Heard*?d, Stephen SuttonP, Paul Rogers¢, Charlie Huveneers?

s Department for Environment and Water, Adelaide,
Australia

b Atlantic Salmon Federation, New Brunswick, Canada
¢SARDI- Aquatic Sciences, Adelaide, Australia

4 College of Science and Engineering, Flinders
University, Adelaide, Australia

Tournament Anglers
= Small proportion (#5%) of recreational anglers in Australia

« Higher than average effort and catch of pelagic/migratory species

« Shortfin Mako most targeted shark

Survey Design

 Angler behaviors
= Targeting pelagic sharks
= % caught and released
= Hook shape and leader material

 Angler values;
= Importance of releasing sharks in a good condition
= Value of catching sharks
= Existence value of sharks
= Fishery specific

Importance of releasing a shark in a
good condition

Itis important to me that all the fish that |
release survive (n=196)

| would be willing to use tackle and special
handling practices that minimise damage to -
released sharks (n=196)
I like to ensure that a shark is released in a good
condition (n=195) -
1

0 50 00
Strongly Agree M Agree Neutral Disagree M Strongly Disagree
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Value of catching a shark

I target sharks when I go _ l
fishing (n=194)
I enjoy the chalenge of _ |
catching a shark (n=196)
I prefer to catch fish than _ -
sharks (n=194) | —

Catching a shark adds to the |

enjoyment of my fishing trip _ I

(n=194)

o 20 40 60 80 100

Strongly Agree mAgree Neutral Disagree M Strongly Disagree

Existence value of sharks

Sharks are a good sign of a healthy _
marine ecosystem (n=196)

It would be better if there were _
fewer sharks in the sea (n=194)

It is important to have viable _ I
populations of sharks (n=194)

0 50 100

Strongly Agree M Agree Neutral Disagree M Strongly Disagree

Fishery specific values

Sharks need to be protected (n=191) -
More regulations are required for -
recreational fishing for sharks (n=193)

Recreational fishing is a threat to shark . _

populations (n=195)

Commerecial fishing is a threat to shark I
populations (n=194)
T T T 1
0 20 40 60 80 100
Strongly Agree M Agree Neutral Disagree M Strongly Disagree

Angler Behaviours

Shape I
Shape
o 50 100
Circle ~ Both mJ-hook

Sharks
Cought I

Released m Retained

10:¢

o 50
Released M Retained

0
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Analysis
« Angler Values;
= Importance of releasing sharks in a good condition
= Value of catching sharks I
= Existence value of sharks
= Fishery specific

« Angler behaviors
= Targeting pelagic sharks
= % caught and released

Values and Behaviours

» Decision to target pelagic sharks

» Value of catching a shark
» Catch and release

» Existence value of sharks

» More regulations are required for fishing of sharks
» Hook shape

» Value of catching a shark

» Sharks need to be protected

= Hook shape and leader material _| Jinary LR * Leader material
» Existence value of sharks
» Sharks need to be protected
N Decision - C&R over Retain
Decision Decision

Making Context

|
* Dedisions
/ N Rules

Knowledge - (R)

Goddard et.al 2016

Existence Value
of Sharks

Knowledge
(K)

“Too big or small”

More regulations
required

“competition”
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e —
Decision - C&R over Retain

Impact of Existence Value
Recreational Fisheries ¥ of Sharks

Knowledge

(K)
“Too big or small”

Size and Bag \EValues ‘
Limits

Club/Fishery Culture &
Community Leaders

More regulations
required

“competition”

Key Conclusions

« Vast majority hold positive values towards sharks

« Positive values are not always reflected in
behaviours

» Championing some values and behaviours may
provide results

« We need to consider the decision context for
fishers

Acknowledgements &

¢ Funding bodies Flinders

UNIVERSITY

« Save our Seas Foundation
 Neiser Foundation
e Colleagues from the Southern Shark
Ecology Group, SARDI and Flinders
University
e Recreational, charter and game
fishers

Government A

of South Australia | save our seas
Department for FOUNDATION

Environment and Water

Helping South Australians conserve, sustain and prosper

e —
Decision - Hook Type

Value of
Catching a shark

Knowledge

Sharks need to
be protected
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Decision - Hook Type

Impact of

Recreational Fisheries

Post Release Survival

Gear
Restrictions

——> Rules

Knowledge

(K)

Sharks need to
be protected

Value of
Catching a shark

Club/Fishery Culture &
Community Leaders

Decision - Hook Type

Impact of

Recreational Fisheries

Post Release Survival

Gear
Restrictions

——> Rules

(R)

/v.

Value of
Catching a shark

Knowledge

(K)

Club/Fishery Culture &
Community Leaders

Sharks need to
be protected




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)

84

MONASH
University

Measuring effectiveness of
handling practices campaign

Before and after survey

Sean Williamson, Carly Cook, Jessica Walsh, Richard Reina
Schaoal of Biological Sciences, Monash University

Aim & Methods

+ Baseline survey — early next year

To determine the effect of the handling practices campaign on
recreational fishers.

+ Increased awareness and knowledge
+ Changed behaviour
« Changed attitudes (?)

Second survey 6 months after campaign

Target population: Recreational fishers in Victoria
« VRFish email list

« Other methods of distribution to capture other demographic
groups of fishers

2 MONASH University

How frequently do you go fishing for recreational purposes along the coast or at sea?
Think about how many times you went in the last year.

O More than ance a week

O Aatleast once a week

O At least once a month

O At least once every 2-3 months
O At least once every 6 months
O At least once every year

© Less than once a year

© 1 don't go fishing on the coast or at sea

Which locations within Victoria and South Australia have you fished at within the last two
years? (Tick all that apply)

O beaches, bays & coastlines
[ boats in coastal waters

O boats in offshore waters
O estuaries

- Level of experience

- Frequency of fishing
- Location

- Main target species

P4 MONASH
@ University

Survey questions

Which species of shark caught, number caught & gear
Per species:
- Likelihood of release (and reasons)

- Confidence in handling to reduce risk of human injury &
harm to animal

- Estimation of post-release survival
- Knowledge of specific handling practices to minimise harm
or death to animal

Handling practices in general (easy/difficult aspects or species,
important factors)

Attitudes towards others’ handling practices
Usefulness of guidelines & effective methods of communication
Demographics




% MONASH University

If you caught a shark from each species, how likely are you to try and release it?

By release, we mean to let the animal go alive, rather than keeping it or killing it.

Neither
likely nor Very
Very likely Likely unlikely Unlikely unlikely
Mako @] O @] O O
Gummy shark o] O (@] O O
Banjo shark @] O O ] O

What are the main reasons why you would release a shark or ray?

[J Not good eating
[ Mot the correct size (too big or too small)

MONASH
& Univarsity

Feedback

- Focuson
- species they have caught OR
- most common or vulnerable species?

- Help developing questions about specific handling practices per species

- Open ended questions or pre-filled
- Reasons for release
- Easy/difficult/important aspects of handling
- Barriers to changing fishers’ behaviour

- Questions on attitudes towards handling practices
- Adapt survey to different groups of fishers — beginner vs experienced
- Any other data to collect?

Jessica.Walsh@monash.edu OR Sean.Wiliamson@monash.edu e

& |Univarsity
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FISH

Shark and Ray Workshop

Behavioural dynamics and attitudinal changes in recreational fisheries.
How do we measure and monitor uptake of the information?

Let’s make fishing
better, for

Who is VRFish

Independent, apolitical Recreational Fishing Peak
body in Victoria

Funded through our constituents by their
Recreational Fishing Licence fees

Not for profit, Company Limited by Guarantee
Mission to Make fishing better, for everyone!

Provide advice to Government and other
stakeholders

Advocate for the interests of recreational fishers
and be a voice for our fish

#makefishingbetter




OUR PRIORITIES

e ©

ACCESS

CURDIES RIVER ==
TR

PLANTING DAY

Surveys

We are in the business of understanding recreational fishers
views and level of support on variety of issues

Surveys are a useful tool to collect broad and diverse views and
help us form a consolidated position P e

b
Allows fishers to have their say B

VRFish has access to Recreational Fishing License Holders _

emails ~ 100,000 (Tick box on license application)

-

Depending on the end use and data requirements, surveys are e b it g o s
distributed " ean . kg b e Lo
+ Via all our communication channels
+ Random sample of RFL license holders via email invite

#makefishingbetter
9 #makefishingbetter
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TS ,—..;-!! Victarian Fisheries Authority
E - Decermber 44, 2017 - G
- g Here's our 4-point plan to help you #CareforCod this summerl
Batter handling of Murray cod ensures those being released have the
best chance of survival
That's really important if we want the slot kmit to defiver maximum
benefit for cod stocks over the long termt
Caring for cod is really simple:
1. Be prepared
2. Reduce air time
3. Gently does it
4. lUse the right gear
Watch this vides with Les Rayner or visit our web page for more detail
on the 4-point plan: https:/vfa.vic.gov.aurecreaticnal-
g !l featured/codhandling.

Fisher Type ‘Why do you like
ELEY fishing for Murray

» n Cad? gaurmatapsy)
- ~
LR ey

Ed

%
= = o
£

Keep Murray cod to eat Where did you hear about Murray

ulations?

WRFish Native Fish Ausiralia

0, . .
84% support for slot limits :E';::;’i:::‘;" 41% VRFish communicaf
Ced friendly handling practices

5 suppart the bady and keep fah

>
(]
2
3
wn
o
-
~
(-9}
—
o
N
e
(o]
L]
ot
= |
(%]
(]
2 4

78% had heard of VRFish

prior to completing this survey

Care for Cod Campaign

(after 12 months)

Cod Angler perspectives

“There are too many big fish being put under stress for the sake of a photo”

L . o
Campaign influenced all practices 18.72% “With social media I still see fish held up by gills or out of the water for a long time
Campaign has influenced me in some aspects 10.62% or rolling around on the ground”

Campaign has not influenced me 3.71% “A lot of people aren't educated about it”

Aware of campaign but need more information 5.23% “People take the happy snap and through the excitement they forget the practices”
Aware of campaign but already doing as 22 77% “Many anglers don't know the correct safe way to handle them, | didn't until just 2
recommended years ago when someone posted it on my Murray Cod Victoria, Facebook page”
Not aware of campaign 38.95%

#makefishingbetter o #makefishingbetter
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Suggestions how to improve campaign

* Larger scale communications and more exposure

* Social media

* Information at tackle stores

* Advertising — TV and print

* Send out informationin license renewals
* Ambassadors

#makefishingbetter

Ray Survey

» 5.5% specifically targeted rays, skates or guitarfish
* 91.4% were unlikely to keep and retain a ‘ray’

» 44.4% were not confident how to handle a ‘ray’ and return it to the water
unharmed

» Highest supported strategies:
1. Signage at 'hotspot' piers and jetties (89.1%)
2. Education and awareness campaign, including enhanced information in the
Recreational Fishing Guide and App (88.2%)

3. Code of conduct for proper handling and release of rays, skates and guitarfish
(80.5%)

#makefishingbetter Z F|SH

Fisher perspectives

“Unfortunately those currently doing the wrong thing will not change their
ways simply because the rules change. Enforcement and education is a
better option in my opinion”

“Banjo sharks suck”

“There are so many skates. They damage equipment and can pose a
danger to some. Not sure we need to worry about the numbers”

* “I have on many occasions put banjo's back into the water from other
fisherman. Certainly isn't a great look those around fishing and not fishing”.

#makefishingbetter Zz F|SH
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