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EXECUTIVE SUMMARY

Australia is home to a quarter of the world's
cartilaginous fishes (Class Chondrichthyes) with
328 species consisting of 182 sharks, 132 rays, and
14 chimaeras. The first Action Plan for Australian
Sharks and Rays aims to provide a comprehensive
and consistent review of the extinction risk of all
cartilaginous fishes (hereafter ‘sharks’) occurring
in Australian waters, to provide a benchmark from
which changes in population and risk can be
measured, and to help guide management for their
conservation. This Action Plan also serves to raise
the profile of their diversity and conservation needs.
This volume includes a taxa profile for each of the
328 species occurring in Australian marine and
inland waters, including external territories.

Each species’ extinction risk was assessed
by applying the IUCN Red List Categories and
Criteria at the national level (i.e, Australia only).
Assessments of extinction risk consider all available
information on a species’ taxonomy, distribution,
population status, habitat and ecology, major
threats, use and trade, and conservation measures.
The IUCN Red List Categories and Criteria utilise a
series of thresholds to evaluate extinction risk based
on population size reduction, geographic range,
population size, or the probability of extinction.
Species were assessed against the five Red List
Criteria; to qualify for one of the three threatened
categories (Critically Endangered, Endangered, or
Vulnerable), a species had to meet a quantitative
threshold for that category in any of the five criteria.

The overall national Red List status of sharks in
Australia is characterised by a relatively low level
of extinction risk and a high level of secure species.
Of the 328 species, 12% are threatened (39 species:
22 sharks, 17 rays; no chimaeras are threatened);
10% are Near Threatened (32 species: 18 sharks,
13 rays, 1 chimaera); 70% are Least Concern (231
species: 123 sharks, 95 rays, 13 chimaeras); and, 8%
are Data Deficient (26 species: 19 sharks, 7 rays, no
chimaeras are Data Deficient). No species are Extinct
or Extinct in the Wild.

Each taxa profile specifies two sets of actions for
a species: actions to address knowledge gaps,
and actions to maintain, secure, and if necessary,
recover the population. To improve the ability
to accurately assess the extinction risk status
of species, and ultimately, better conserve and
manage them, all species treated in this Action Plan
require some knowledge gaps be filled. Knowledge
gaps are divided into five themes, each of which
improves the information base from which to assess
status: taxonomy, distribution, population trend, life
history, and connectivity.

Conservation actions are provided for each species,
regardless of the Red List status assigned them in
this Action Plan. While threatened species require
immediate action to conserve, manage, and recover
their populations, Least Concern species also
require action to maintain their secure status. Data
Deficient species require action to understand
various aspects of their population, but since an
assessment as Data Deficient acknowledges the
possibility that future research may show that a
threatened category is appropriate, action is also
needed to minimise or mitigate threats until such
time as more information is available to show that
the species is not threatened.

Finally, an overarching recommendation is provided
for each threatened species. This includes the
recommendation that five species be considered
for listing on the Environment Protection and
Biodiversity Conservation Act (EPBC Act), three
species be considered for up-listing, and two
species be considered for down-listing.

The implementation of the recommendations
and actions in this Action Plan will require an
ongoing and enhanced investment in science and
management which will help secure the future of
Australia’s sharks, rays, and chimaeras.
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INTRODUCTION

Species Action Plans aim to assess the extinction
risk status of groups of Australian biodiversity and
to help ensure national lists of threatened species
are as accurate and up to date as possible. Australia
has Action Plans for a variety of taxa including The
Action Plan for Australian Birds 2010 (Garnett et
al. 2011), The Action Plan for Australian Mammals
2012 (Woinarski et al. 2014), and The Action Plan
for Australian Lizards and Snakes 2017 (Chapple
et al. 2019), but there has been an absence of
an Action Plan for Australian cartilaginous fishes
(Class Chondrichthyes: sharks, rays, and chimaeras;
hereafter ‘'sharks’).

BACKGROUND TO EXTINCTION RISK
ASSESSMENTS FOR AUSTRALIAN SHARKS

A global program to assess the extinction risk
status of the world’s sharks for the IUCN Red List
of Threatened Species started in the late 1990s
and produced the first major publication of Red
List assessments in 2000 (Table 1). As part of
this global assessment program, an Australasian
Red List workshop was held in 2003 resulting
in the publication of The Conservation Status of
Australasian Chondrichthyans (Cavanagh et al.
2003). This provided assessments of the Red List
status of approximately half of the shark fauna of
the Australasian region (encompassing Australia,
New Zealand, New Guinea, and Pacific Island

nations). The first global assessment was completed
in 2011 and to contribute to a global reassessment
(Red List assessments are due for revision every
10 years) a Red List assessment workshop was
undertaken in 2015 which considered a larger
proportion of species occurring in Australian waters
(Table 1). This workshop also contributed to the
FRDC-funded A Report Card for Australia’s Sharks,
which assessed the sustainability status of sharks
and a small number of rays.

To undertake a complete national assessment for
all 328 chondrichthyans occurring in Australian
waters, The Action Plan for Australian Sharks and
Rays 2021 built upon this history of assessment.
An Action Plan workshop was convened in 2018 in
Hobart, Tasmania (Table 1) to independently review
published global Red List assessments and derive
consistent national assessments for all species.
Individual species accounts were then prepared
for the Action Plan by drawing on all available
information and the expert knowledge of the
authors and consulted colleagues.

This Action Plan differs from previous approaches in
that it (a) assesses all 328 species; (b) conducts a full
national assessment for each species; (c) provides
actions for each species; and, (d) where relevant,
provides recommendations in relation to national
lists of threatened species.

Table 1: Timeline of major events in assessing the IUCN Red List status of Australian sharks. Each of the listed
global status assessments were broader than Australia but included varying numbers of species occurring in
Australian waters. National Red List status assessments focus on extinction risk status only in Australian waters.
Species Actions Plans have a life-span of 10-years with this Action Plan to be reviewed in 2031.

Year Event

2000 First major batch of global shark assessments

published on the IUCN Red List

2003 Australasian Red List workshop
(Minjerribah, Queensland)

2010 New species Red List workshop
(Cairns, Queensland)

Scale Focus
95 species Global Red List status
175 species Global Red List status
92 species Global Red List status

2011 First global Red List assessment complete 1,041 species Global Red List status
2015 Australian Red List workshop (Townsville, Queensland) 268 species Global Red List status
2018 Shark Action Plan workshop (Hobart, Tasmania) 328 species National Red List status

2021 Second global Red List assessment complete

2021 The Action Plan for Australian Sharks and Rays 2021

2031 The Action Plan for Australian Sharks and Rays 2031

1,235 species Global Red List status

328 species National Red List status

National Red List status



AIMS OF THIS ACTION PLAN

The objective of this Action Plan is to provide a
comprehensive and standardised assessment of the
extinction risk status of all Australian cartilaginous
fishes. This assessment serves to provide a
benchmark from which changes in populations
and risk can be measured, and to help guide
management for their conservation. This is the
first comprehensive assessment focused on the
extinction risk of all Australian shark species.
This Action Plan also serves to raise the profile of
Australian shark diversity and conservation needs.

The specific aims of The Action Plan for Australian
Sharks and Rays 2021 are to:

Provide a national overview of the extinction
risk of all sharks occurring in Australian
waters, including Sub-Antarctic and Antarctic
waters, with extinction risk assessments
determined by applying the IUCN Red List
Categories and Criteria (IUCN 2012a);

Identify threats to sharks;

Identify critical knowledge gaps that
compromise extinction risk status
assessment, and recommend specific actions
to address these;

Identify those species most urgently requiring
conservation and management attention;

Identify those species which are priorities for
research since there is currently inadequate
information to make a direct, or indirect,
assessment of their extinction risk;

Identify conservation actions for each species.

Speartooth Shark. Image: Brittany Finucci




METHODS

An overview of the scope, approach, and outcomes of the Action Plan is provided in Box 1.
The provides a summary of the key points covered in the following Methods section.

Box 1: Summary of the scope, approach, and outcomes of the Action Plan.

Comprehensive standardised extinction risk
assessment.

All 328 species of Australian sharks, rays,
and chimaeras.

All Australian waters including external territories,
Sub-Antarctic, and Antarctic waters.

Approach

Extinction risk assessed by applying the IUCN Red List
Categories and Criteria.

The Action Plan assesses extinction risk (fisheries
assessments may take several other forms
including stock assessments, sustainability
assessments, and ecological risk assessments;
the Action Plan does not present these types

of assessments).

Assessments undertaken at the national level.

Assessments consider all available information on a
species’ taxonomy, distribution, population status,
habitat and ecology, major threats, use and trade,
and conservation measures.

Assessments draw on many information sources
combined with the expert judgment of the
authors and consulted colleagues.

Information sources include the scientific literature,
fishery status reports, fishery management documents,
ecological risk assessments, published IUCN Red List
Assessments, Recovery Plans, theses, museum records,
unpublished reports, and consultation with species
and fisheries experts.

Assessment framework allows for the use of
inference and suspicion where species-specific
data are lacking.

A precautionary approach was taken to the
assessment process.

Assessments were prepared in a standardised
and consistent format for the Action Plan by
the authors.

The Action Plan provides the national extinction risk
status of each species.

Assessments inform species-level actions to
address knowledge gaps and conservation needs.

The Action Plan provides an overarching
recommendation for each threatened species.

Recommendations include amending the list of
threatened species under national environmental
legislation to incorporate several species and
prioritising data collection for other species to
strengthen the evidence-base underlying their
status determinations.

(5]



OVERVIEW

To undertake national extinction risk assessments,
we followed the Guidelines for Using the IUCN Red
List Categories and Criteria (IUCN Standards and
Petitions Committee 2019), and the Guidelines for
Application of IUCN Red List Criteria at Regional
and National Levels (IUCN 2012b). A complete list
of species of sharks was prepared and the IUCN
Red List Categories and Criteria (IUCN 2012a)
applied to each species. The categories and criteria
were applied at the national level (that is, for
Australian waters; we do not provide separate
assessments for subsections of a species’ range
whether that be a region, state, or subpopulation).
In general, a precautionary approach was taken to
the assessment process.

The assessments presented here have been
prepared in a standardised and consistent format
for this Action Plan by the authors. Assessments
draw on many information sources (see Information
base and Taxa profiles in this Methods section)
combined with the expert judgment of the authors
and consulted colleagues. For each of the 328
species, a taxa profile was prepared which outlines:
its assessment category and criteria; the reasons
for listing in that category; a summary of its
distribution, habitat, depth range, and maximum
size; the justification for its assessment; threats
facing the species; current management measures;
knowledge gaps and actions to address these
gaps; and, conservation actions. Finally, a
recommendation is provided for each threatened
species with regards to the Environment Protection
and Biodiversity Conservation Act 1999.

GEOGRAPHIC SCOPE

The area covered in this assessment comprises
Australia and its external territories: Christmas
Island, Cocos (Keeling) Islands, Norfolk Island, Lord
Howe Island, Heard Island and McDonald Islands,
and the Australian Antarctic Territory. The area
covers all inland and marine waters to the edge of
the Australian Exclusive Economic Zone (EEZ). The
vast majority of sharks are marine species, but a
handful are euryhaline, occurring in freshwater as
well as marine and brackish water.

Of the 328 shark taxa, 42% (138 species) are
endemic to Australian waters; the assessments
for such taxa can be considered to represent
their extinction risk status at the global scale.
For other species, the Australian range comprises
only part of their broader global range. In some
cases, this involves individuals moving between
the Australian part of their range and areas beyond
Australian waters. Species may be connected at
the ocean-basin or even global level (e.g., some
of the highly mobile oceanic species), while others
may be connected at the regional level with close
neighbours (particularly New Zealand, Papua New

Guinea, and Indonesia). For these, we do not
provide a global assessment of their extinction
risk, but these are available on the IUCN Red List of
Threatened Species website (IUCN 2020). The global
Red List status from IUCN (2020) may be referred
to in individual taxa profiles if it has a bearing on a
species' Australian extinction risk status.

TAXONOMIC SCOPE

The Class Chondrichthyes globally consists of 1,261
species, divided into two subclasses: Elasmobranchii
(544 sharks and 665 rays) and Holocephalii (52
chimaeras) (numbers taken from Ebert et al
2021b, although these are dynamic as new species
descriptions and taxonomic revisions change the
species count). The fauna assessed in this Action
Plan represents 26% of the global total (328
species consisting of: 182 sharks, 132 rays, and 14
chimaeras). This comprises a total of 14 orders (9
shark orders, 4 ray orders, 1 chimaera order), further
consisting of 58 families (35 shark families, 20 ray
families, and 3 chimaera families). The taxa profiles
in this Action Plan are presented in taxonomic
(phylogenetic) order by family. Sharks are presented
first, followed by rays, and finally chimaeras. Within
families, taxa are presented alphabetically by genus
and species name (collectively referred to as their
‘scientific name’).

The taxonomy and naming of species used here
may differ from that published in preceding
texts, particularly in The Conservation Status of
Australasian Chondrichthyans (Cavanagh et al.
2003). In cases where the ‘taxonomic concept’
has changed (e.g., a species is split into multiple
species due to taxonomic resolution), a previous
category assignment may not be comparable to the
assessment made in this Action Plan.

A full list of all species included in this Action Plan is
provided on pages 37-43.

EXTINCTION RISK STATUS

Extinction risk assessments applied the IUCN
Red List Categories and Criteria which is widely
recognised as the most appropriate tool to assess
species extinction risk. Assessments of extinction
risk consider all available information on a
species’ taxonomy, distribution, population status,
habitat and ecology, major threats, use and trade,
and conservation measures. The IUCN Red List
Categories and Criteria utilise a series of thresholds
to evaluate extinction risk based on population
size reduction, geographic range, population size,
or the probability of extinction (IUCN 2012a, IUCN
Standards and Petitions Committee 2019). In this
Action Plan, the IUCN Red List Categories and
Criteria (Version 3.1; IUCN 2012a) were applied
to all sharks known to occur in Australian waters
following the Guidelines for Using the IUCN Red
List Categories and Criteria (IUCN Standards and
Petitions Committee 2019).



The IUCN Red List applies eight extinction risk
categories (definitions from Mace et al. 2008, IUCN
2012a):

 Extinct (EX): 'there is no reasonable doubt
that the last individual has died’;

« Extinct in the Wild (EW): a species ‘is known
only to survive in cultivation, in captivity or as
a naturalised population (or populations) well
outside the past range’;

« Critically Endangered (CR): a species is
facing an extremely high risk of extinction in
the wild’;

- Endangered (EN): a species ‘is facing a very
high risk of extinction in the wild’;

 Vulnerable (VU): a species ‘is facing a high
risk of extinction in the wild’;

* Near Threatened (NT): a species ‘does not
qualify for CR, EN or VU now, but is close
to qualifying for or is likely to qualify for a
threatened category in the near future’;

* Least Concern (LC): a species does not
qualify for CR, EN, VU, or NT;

- Data Deficient (DD): species for which there
is 'inadequate information to make a direct,
or indirect, assessment of its risk of extinction
based on its distribution and/or population
status.

Each species is assessed against the five Red List
Criteria (Mace et al. 2008, IUCN 2012a, IUCN
Standards and Petitions Committee 2019):

« Criterion A: population size reduction;
+ Criterion B: geographic range size;

« Criterion C: small population size and
decline;

* Criterion D: very small or restricted
population;

« Criterion E: quantitative analysis (for
example, population viability analysis).

To qualify for one of the three threatened categories
(CR, EN, or VU), a species has to meet a quantitative
threshold for that category in any of the five
criteria listed above (A-E; Table 2; IUCN 2012a).
Only one of the five criteria need to be met for
a species to quality for a particular category. If
species meet multiple criteria, it is assigned the
highest category for which it qualifies. The IUCN
Red List Criteria are ‘designed to identify taxa that
exhibit symptoms of endangerment, and not simply
depletion or conservation priority’ (IUCN Standards
and Petitions Committee 2019). Where there is
insufficient information available, a species may be
assigned the category DD, although this category is
used sparingly in this Action Plan. A DD assessment
is not a category of threat, although future research
may find that a threatened category is appropriate
(IUCN 2012a).

Time-based measures in the IUCN Red List Criteria
(such as population reduction) are scaled for the
different rates at which different species survive
and reproduce (IUCN Standards and Petitions
Committee 2019). Generation length is used for
this scaling. Under Criterion A, the quantitative
thresholds consider population reduction scaled
over the longer of 10 years or three generation
lengths (3 GL) (Mace et al. 2008, IUCN Standards
and Petitions Committee 2019). Given their
generally limited biological productivity (see Smith
et al. 1998, Simpfendorfer & Kyne 2009, Pardo et al.
2016), the 3 GL period is nearly always greater than
10 years in sharks.

There are a range of approaches to calculating
generation length, many of which are data intensive
(see IUCN Standards and Petitions Committee
2019). A simple measure to derive generation
length (GL) was used here, that requires only female
age-at-maturity and maximum age:

GL = ((maximum age — age-at-maturity)/2)) +
age-at-maturity

This value represents the median age of parents of
the current cohort. To derive population reduction
over 3 GL, the proportional decline over the x
years of available data (such as catch rates or catch
landings) was calculated and this was used to
calculate annual proportional change, which was
then scaled across the 3 GL period.

Life history parameters are poorly-known for
many sharks. Where female age-at-maturity and
maximum age were lacking for a particular species,
GL was estimated using age data available from
closely-related species. Thus, estimates of GL may
have low reliability. A table of calculated generation
lengths and corresponding information sources is
provided at the end of this book for all threatened
and Near Threatened species (pages 410-413).

MAPPING

The distributions used to produce the maps in this
Action Plan are based on those provided in Last
and Stevens (2009) and adjusted using improved
data developed during the Chondrichthyan
Tree of Life project (https://sharksrays.org/) and
relevant species-specific taxonomic publications
published over the last decade. The distributions
displayed on the maps reflect the best estimation
of the geographic range for each species. The
distributions of many species remain poorly-
defined and further research and surveys will no
doubt expand the range of some species. This
is particularly the case for species known from
limited specimens. These have been noted in the
taxa profiles with the specific action clarify range in
the Knowledge Gaps section.


https://sharksrays.org/

INFORMATION BASE

Many and varied sources of information were used
to assess the extinction risk status of Australian
sharks. At the species-level, there is a wealth of
information available on some popular charismatic
species (e.g., Whale Shark Rhincodon typus, White
Shark Carcharodon carcharias), while for other
smaller more cryptic species there is an absence of
information (e.g., Bareskin Dogfish Centroscyllium
kamoharai, Short-tail Catshark Parmaturus bigus).
Likewise, information on shark catches in fisheries
is variable. Species-level catch data for bycatch
species is largely absent, and species identification,
monitoring, and reporting are ongoing issues that
require improvement.

Quantitative data from which to determine
population trend was largely absent as long
time-series are virtually non-existent (with the
exception of some targeted species). This is a
particularly important point as most threatened
and Near Threatened sharks meet Criterion A
(the population reduction criterion). The work
of Graham et al. (2001) (Changes in the relative
abundances of sharks and rays on Australian South
East Fishery trawl grounds after twenty years of
fishing) and Walker and Gason (2007) (Shark
and other chondrichthyan byproduct and bycatch
estimation in the Southern and Eastern Scalefish
and Shark Fishery) were pivotal in understanding
changes in southeast Australia. While Graham et al.
(2001) provides a comparison of catch rates over
a 20-year period, the time-series in Walker and
Gason (2007) are shorter. Thus, some trends used

in this Action Plan were derived from relatively
short time-series and there are issues with scaling
population reduction from annual proportional
change calculated from short time-series. Both of
these works are ageing, and given the dynamic
nature of fisheries (e.g., changes in management,
changes in effort, shifts in fishing grounds)
additional information sources (see Taxa profiles
in this Methods section) and some inference had
to be used to understand more recent fishing
pressure and levels of catch. Species-specific
long-term monitoring of catches to understand
trend is probably the most vital action needed for
Australian sharks.

The species assessments in this Action Plan drew
on extensive sources of information including
the scientific literature, fishery status reports,
fishery management documents, ecological risk
assessments, published IUCN Red List Assessments,
documents associated with species listing under
Australian legislation (e.g., Recovery Plans), theses,
museum records, unpublished reports, and
consultation with species and fisheries experts. The
individual taxa profiles do not provide citations
to specific information but rather a Key Literature
list is provided at the end of this Action Plan (the
Supporting Information pages for threatened species
do however provide specific references). This
literature list is not exhaustive but provides much
of the central work consulted in the preparation
of the Action Plan. Further useful literature lists
are provided in Last and Stevens (2009), Last et al.
(2016a), and for specific species, in their published
IUCN Red List Assessments (IUCN 2020).
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Table 2: Summary of the five criteria (A—E) used to evaluate if a taxon belongs in an IUCN Red List threatened
Category (Critically Endangered, Endangered or Vulnerable) (from IUCN 2012a). Use of this summary table requires
full understanding of the /[UCN Red List Categories and Criteria (IUCN 2012a) and Guidelines for Using the IUCN
Red List Categories and Criteria (IUCN Standards and Petitions Committee 2019). Refer to both documents for

explanations of terms and concepts used here.

CRITICALLY
ENDANGERED

Population reduction (measured over the longer of 10 yrs or 3 generations)

A. Population size reduction
based on any of A1-A4

A1 290%
A2, A3 & A4 >80%

ENDANGERED

270%
>50%

VULNERABLE

250%
>30%

A1. Population reduction observed, estimated, inferred or suspected in the past where the causes of the reduction
are clearly reversible AND understood AND ceased, based on and specifying any of the following: (a) direct
observation; (b) an index of abundance appropriate to the taxon; (c) a decline in area of occupancy, extent of
occurrence and/or quality of habitat; (d) actual or potential levels of exploitation; (e) effects of introduced taxa,
hybridisation, pathogens, pollutants, competitors or parasites

A2. Population reduction observed, estimated, inferred or suspected in the past where the causes of the reduction
may not have ceased OR may not be understood OR may not be reversible, based on any of (a) to (e) under A1

A3. Population reduction projected or suspected to be met in the future (up to a maximum of 100 years) based on

any of (b) to (e) under A1

A4. An observed, estimated, inferred, projected or suspected population reduction where the time period must
include both the past and the future (up to a maximum of 100 years in future), and where the causes of reduction
may not have ceased OR may not be understood OR may not be reversible, based on any of (a) to (e) under A1

B. Geographic range in the form of either B1 (extent of occurrence) AND/OR B2 (area of occupancy)

B1. Extent of occurrence (EOQ) <100 km?2

B2. Area of occupancy (AOO) <10 km?
AND at least 2 of the following 3 conditions:

(a) Severely fragmented OR =1
number of locations

<5,000 km?2

<500 km2

<5

<20,000 kmz2

<2,000 km2

<10

(b) Continuing decline observed, estimated, inferred or projected in any of: (i) extent of occurrence; (ii) area of
occupancy; (iii) area, extent and/or quality of habitat; (iv) number of locations or subpopulations; (v) number of

mature individuals

(c) Extreme fluctuations in any of: (i) extent of occurrence; (ii) area of occupancy; (iii) number of locations or

subpopulations; (iv) number of mature individuals
C. Small population size and decline
Number of mature individuals <250
AND at least one of C1 or C2

C1. An observed, estimated
or projected continuing
decline of at least (up to a
maximum of 100 years in
future):

25% in 3 years or
1 generation
(whichever is longer)

<2,500

20% in 5 years or
2 generations
(whichever is longer)

<10,000

10% in 10 years or
3 generations
(whichever is longer)

C2. An observed, estimated, projected or inferred continuing decline AND at least 1 of the following 3 conditions

(a) (i) Number of mature <50
individuals in each
subpopulation

(a) (ii) % mature individuals 90-100%

in 1 subpopulation =

(b) Extreme fluctuations in the number of mature individuals

D. Very small or restricted population

D1. Number of mature <50
individuals

D2. Restricted area of -
occupancy (AOO) or
number of locations

E. Quantitative analysis

Indicating the probability of
extinction in the wild to be:

>50% in 10 years or 3
generations, whichever
is longer (100 years
maximum)

<250

95-100%

<250

>20% in 20 years or 5
generations, whichever
is longer (100 years
maximum)

<1,000

100%

<1,000

typically: AOO <20 km2
or number of locations
<5

>10% in 100 years



TAXA PROFILES

The bulk of this Action Plan is dedicated to
standardised accounts of the extinction risk
status of individual shark taxa. Such an account is
provided for all 328 species. An explanation of the
information presented in each account is provided
below. While each assessment relates to the species’
Australian range, some information (habitat, depth
range, maximum size, and life history) is drawn from
overseas sources where local knowledge is lacking.

Names: The scientific and common name of each
family is given in the top corner of each profile;
profiles are presented in taxonomic (phylogenetic)
order by family. Sharks are presented first, followed
by rays, and finally chimaeras. Within families, taxa
are presented alphabetically by genus and species
name (collectively referred to as their ‘scientific
name’). The scientific name of each species is
provided under its common name.

There is broad consensus on the common names of
sharks, although some species have multiple names
which vary geographically (for example, the School
Shark Galeorhinus galeus which is referred to as
Tope or Soupfin Shark in other parts of its range).
Only a single accepted common name is provided
for each species here, and names generally follow
Sharks and Rays of Australia 2 Edition (Last and
Stevens 2009) and Rays of the World (Last et al.
2016a).

Opposite the common name is the species’ Code
for Australian Aquatic Biota (CAAB Code). This
is a unique code for each species used for data
recording. Each code consists of eight digits: two for
the major fauna or flora group (37 = fishes), three
for the family, and three for the species.

IUCN Red List Category & Criteria: This presents
the IUCN Red List category for each species along
with the criteria for threatened species (those in
the categories Critically Endangered, Endangered,
or Vulnerable) or the criteria that are close to
being met for Near Threatened species. Categories
and criteria are explained in the previous section
Extinction risk status.

Reasons for Listing: This presents a short concise
statement on why the species meets the assigned
category. Language and terminology follow the
IUCN Red List Categories and Criteria and regularly
used terms (e.g., population reduction, continuing
decline, suspected, inferred) have specific meaning;
see IUCN (2012a) and IUCN Standards and Petitions
Committee (2019).

For species meeting Criterion B (the geographic
range criterion), an estimated extent of occurrence
(EOO) is provided. EOO is defined ‘as the area
contained within the shortest continuous imaginary
boundary which can be drawn to encompass all
the known, inferred or projected sites of present
occurrence of a taxon, excluding cases of vagrancy’
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(IJUCN 2012a). EOO was calculated using the
GeoCAT geospatial conservation assessment tool
(Bachman et al 2011) based on the distribution
in the species’ accompanying range map. For one
species, an estimated area of occupancy (AOO)
is provided. AOO is defined ‘as the area within its
extent of occurrence which is occupied by a taxon,
excluding cases of vagrancy' (IUCN 2012a). See
IUCN (2012a) and IUCN Standards and Petitions
Committee (2019) for information on calculating
EOO and AOO.

The terms observed, estimated, projected, inferred,
and suspected are used in the IUCN criteria to
describe the nature of the evidence used for specific
criteria (IUCN Standards and Petitions Committee
2019). The terms estimated, inferred, and suspected
are used throughout the Reasons for Listing and
Assessment Justification sections of each taxa profile.
Definitions of these terms are provided below with
these taken directly from IUCN Standards and
Petitions Committee (2019). An additional comment
is provided on each regarding their use in shark
assessments:

« Observed: ‘information that is directly based
on well-documented observations of all known
individuals in the population (i.e., effectively a
census of the known individuals)’. Use in shark
assessments: not possible for sharks.

« Estimated: ‘information that is based on
calculations that may include statistical
assumptions about sampling, or biological
assumptions about the relationship between an
observed variable (e.g., an index of abundance)
and the variable of interest (e.g., number of
mature individuals)'. Use in shark assessments:
population trend that is estimated from stock
assessments, mark-recapture, or standardized
surveys; a specific example is catch-per-unit-
effort.

« Projected: 'same as “estimated”, but the variable
of interest is extrapolated in time towards the
future, or in space. Projected variables require
a discussion of the method of extrapolation
(e.g., justification of the statistical assumptions
or the population model used) as well as the
extrapolation of current or potential threats into
the future, including their rates of change'.

* Inferred: 'information that is in the same general
type of units but not a direct measure of
the variable of interest (refer to definition of
‘Suspected’ below for examples that are not
measured in the same general type of units)".
Use in shark assessments: population trend that
is inferred from a change in catch, landings, or
trade data. Where these lack data on associated
effort, they can be used to infer a population
reduction but they rely on assumptions
regarding how effort or changes in fishing
activity could be driving the trends.



» Suspected: 'information that is based on variables
in different types of units...or on circumstantial
evidence'. 'In general, a suspected population
reduction can be based on any factor related to
population abundance or distribution, including
the effects of (or dependence on) other taxa,
so long as the relevance of these factors
can be reasonably supported’. Use in shark
assessments: examples include population trend
that is suspected from increasing fishing effort,
increasing retention and marketing, or loss of
habitat.

Distribution: This describes the species’ global
range. Distribution was categorised as: Australian
endemic (found only in Australia); Australasia
(Australia, New Zealand, New Guinea, South Pacific
island nations); Australia & Indonesia; Australasia
& Indonesia; specific ocean basins (Indo-Pacific,
Indo-West Pacific, Indo-West & Central Pacific,
Pacificc Western Pacific, Eastern Indian, Atlantic,
North Atlanticc, Southern Ocean); Southern
Hemisphere; Antitropical (ranging globally except in
tropical waters); or, Cosmopolitan (ranging globally
throughout the major ocean basins, although
ranges are often patchy).

Habitat: This describes the primary broad habitat(s)
that a species occurs in. Broad classifications
are used without specific detail of substrate (for
example, a species inhabiting the continental shelf
may show a preference for sandy, muddy, or rocky
substrates, but this level of detail is not provided
here). Habitat was categorised as:

* Rivers: channels flowing from inland to the
ocean; includes freshwater upper reaches and
tidal brackish lower reaches (some overlap
with estuaries);

« Estuaries: the interface between river and
marine environments; tidal; generally brackish,
but can be marine in the dry season and
freshwater in the wet season in northern
Australia (species denoted as occurring in
estuaries, including euryhaline species, follows
Grant et al. 2019);

« Continental shelf. the submerged area of
continental Australia that is relatively shallow;
considered here to be from the inshore
coastal zone to ~200 m depth (i.e., the ‘shelf
break’ or ‘shelf edge’);

« Continental slope: the steep slope of
continental Australia from the shelf edge
(~200 m) to ~2,000-2,250 m depth (i.e,
the abyssal plain); divided into upper slope
(200-750 m), mid slope (750-1,500 m) and
deep slope (1,500-2,250 m);

« Insular shelf. the shelf surrounding islands (e.g.,
Lord Howe Island, Norfolk Island);

« Insular slope: the slope surrounding islands;

« Abyssal plain: deep oceanic plains at ~2,000-
2,250 to 6,000 m depth;

« Seamounts: an underwater mountain rising
from the ocean floor but not breaking the
ocean surface;

* Reefs: rocky or coral underwater structures
resulting from either abiotic or biotic
processes;

* Pelagic: the open ocean; divided into
epipelagic (0-200 m), mesopelagic (200-1,000
m), and bathypelagic (1,000-4,000 m).

A species may also occur marginally in other habitats
not specified in its taxa profile. For example, the
Port Jackson Shark Heterodontus portusjacksoni
has been recorded from depths of 0-275 m but
occurs primarily in shallow shelf waters and its
habitat is here denoted as continental shelf. The
continental slope is not denoted as its habitat
here as its occurrence at depths >200 m is rare
and marginal. Some species are likely to occupy
habitats not yet fully defined. The Arafura Skate
Okamejei arafurensis is a poorly-known species
which is likely to have a broader depth range than
currently recorded (180-300 m). Its habitat is here
denoted as continental slope, as its occurrence on
the continental shelf (i.e., <200 m) is marginal.

Depth: This describes the upper (i.e., shallower)
and lower (i.e., deeper) depth range that a species
occupies. As noted above, the full depth range may
not be fully defined for many poorly-known species
including those recorded from only a few specimens.
Understanding depth range is important for
assessing extinction risk as it provides information
on the degree of overlap with fishing activities.

Maximum size: This describes the maximum
recorded size of a species. Sizes are taken from
the literature and are generally the largest known
size for a species globally. Sizes are presented
as total length (TL; for all sharks, shark-like rays,
electric rays, skates, sixgill stingrays, giant stingaree,
stingarees, and elephantfishes), disc width (DW;
for stingrays, butterfly rays, eagle rays, cownose
rays, and devilrays), or pre-caudal filament length
(PCFL; shortnose chimaeras and spookfishes). TL
is measured from the tip of the snout to the
posterior tip of the tail (caudal fin); DW is measured
between the outer margins of the pectoral fins (the
‘disc' or 'wings'); and, PCFL is measured as per TL
but excluding the caudal filament (which is often
damaged).
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Assessment Justification: This provides a
standardised account to support the IUCN Red List
category assigned to each species. Each is intended
to provide a concise summary of the species’
extinction risk status and detailed information is
purposely excluded due to space limitations. Each
account can broadly be broken down into the
following components (with some variation):

* Relative abundance: qualitative terms are
used to describe relative abundance (rare,
common, abundant, and in some cases,
historically common); for many species, a
perception of rarity could be biased by a lack
of records and the term rarely-encountered
is used here for species which, for whatever
reason, are not regularly caught or seen in
Australian waters;

« Broad distribution: a general statement on
the species’ Australian geographic range with
further detail in the accompanying range
map; for species with restricted ranges, an
estimated extent of occurrence (EOQ) is
provided relative to the threshold for meeting
Vulnerable i.e., <20,000 kmZ; if the species is
not endemic to Australia, its global range is
summarised; for more detail on global ranges
see Ebert et al. (2021a), IUCN (2020), Last et al.
(2016a), and Last and Stevens (2009).

« Life history: biological parameters that define
a species’ intrinsic productivity and therefore
its ability to sustain exploitation or recover
from population depletion are provided. The
parameters provided are: age-at-maturity
(Amat; specified for females where available,
although a handful of values are from males
or combined sexes); maximum age (Amax);
generation length (GL; see Extinction risk status
section); reproductive cycle (how often a species
reproduces); and, litter size (how many offspring
a female produces). Parameters are taken from
Australian studies were available, otherwise
they are drawn from overseas work. Where
there are multiple estimates for a parameter,
a range may be given. Where parameters are
unavailable for a species, a comment may be
made on suspected productivity based on other
species in the family. These parameters are
provided as a guide to biological productivity
only, and the scientific literature should be
consulted for more detail.

 Threats and risk: commercial fisheries that are
known to or suspected to catch the species
along with other major threats where relevant
(see Threats section for further information
on sources used). In relation to commercial
fisheries, the term target is generally used
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where the species is sought after by the
fishery, byproduct is used where the species is
not directly sought after by the fishery but is
regularly retained and marketed, and bycatch
is used where the species is not sought after,
is not retained, and is discarded. This part of
the justification does not specify every fishery
that catches the species, but rather focuses
on the major fisheries or those that overlap
significantly with the range of the species. For
bycatch species of the Northern Prawn Fishery,
reference may be made to fishing mortality
rates which are taken from Zhou and Griffiths
(2008). Mortality rates may have changed since
that study, but this provides a good indication
of the sustainability of catches of individual
species in this fishery. Significant refugia from
fishing activities (the extent of areas with low
levels of fishing effort or with no fishing effort,
major marine protected areas, or unfished
deeper water) may also be specified where
suspected to have a major influence on threats
and extinction risk.

« Population trend and assessment category:
population trend scaled to three generation
lengths where data are available. In other
cases, suspected or inferred trend is stated.
Assessment justifications conclude with
standardised statements on category.
Language and terminology follow the IUCN
Red List Categories and Criteria and regularly
used terms (e.g., population reduction,
continuing decline, suspected, inferred) have
specific meaning; see IUCN (2012a) and IUCN
Standards and Petitions Committee (2019).

Threats: Threats operating in the present, or those
that have the potential to be significant future
threats, were considered. Fishing activities are the
major threat facing sharks in Australian waters.
This table outlines a summarised level of threat
(extent) from four fishing sectors: (1) commercial; (2)
recreational; (3) Indigenous; and, (4) shark control.
Extent is a simple relative qualitative ranking for
that particular threat: High, moderate (mod.), low,
and none (essentially none, but may be negligible,
i.e., very rare capture events). Intent specifies if
the species is a target (including for the aquarium
trade), byproduct, or bycatch species (following
terms outlined above). A species may be a target
of one fishery but is a byproduct or a bycatch of
another, and the most representative term across
the species' range is listed. Both extent and intent
therefore represent an estimate across the species’
entire Australian range, although it may be driven
by the primary fishery interacting with the species.
Bycatch which is discarded after capture may still
be subject to mortality, which can be at-vessel



mortality (i.e., the individual is dead upon retrieval
of the fishing gear) or post-release mortality (i.e.,
the individual dies after discarding). Both types of
mortality vary across species and fishing gear; a
review is provided by Ellis et al. (2017).

Commercial fishing: Information on catch levels
of sharks varies considerably between fisheries.
Catches also vary over time given the dynamic
nature of fisheries.

The two most significant Commonwealth fisheries
which interact with sharks are the Southern and
Eastern Scalefish and Shark Fishery (SESSF) and
the Northern Prawn Fishery (NPF). For the SESSF,
a starting point to categorise intent and rank
extent was Walker and Gason (2007). This report
gives mean annual catch masses for all species
which was representative of that time. To adjust for
changes in the fishery we consulted other sources
such as the Australian Bureau of Agricultural and
Resource Economics and Sciences (ABARES) annual
Fishery Status Reports (e.g. Patterson et al. 2019
and previous volumes) to understand the spatial
extent of fisheries and changes over time, as well
as online resources from the Australian Fisheries
Management Authority (AFMA; https://www.afma.
gov.au/). Combined, these sources also allowed
categorisation of non-target species as byproduct
or bycatch but noting that a species can be both
byproduct and bycatch. In the NPF, the retention
of sharks and rays is not permitted and all species
are bycatch. For the NPF, the starting point to rank
extent was Stobutzki et al. (2002) and Zhou and
Griffiths (2008) who characterised the bycatch
of the fishery. It is important to note that extent
rankings are a relative qualitative measure and will
vary in time given the dynamic nature of fisheries,
although in general, the most abundant species in
the environment will interact more with fisheries
than rarer species (with factors such as habitat and
catchability also being important in determining
levels of interaction). We have attempted to provide
a simple snapshot of the relative level of interaction
with commercial fisheries across a species’ entire
Australian range.

Sharks are taken in commercial fisheries managed
by all states and the Northern Territory. There
are extensive peer-reviewed and ‘grey’ scientific
literature for these fisheries from which information
was drawn (see the Key Literature list provided at
the end of the Action Plan). For example, Harry et
al. (2011b) for the Queensland East Coast Inshore
Finfish Fishery; Heupel et al. (2009) for reef sharks
on the Great Barrier Reef; Courtney et al. (2008),
Kyne et al. (2002), and Rigby et al. (2016c) for
the Queensland East Coast Trawl Fishery; and,
Nowara et al. (2017) for skates at Heard Island and
McDonald Islands.

Overall, there is limited reporting of catch,
byproduct, or bycatch to species level. Where there
was no available information on specific catches,
these were inferred from the overlap between a
species’ geographic and depth range, the level
of fishing effort, and the likely catchability of the
species to the particular fishing gear(s) deployed.
Fishery status reports from Commonwealth, state,
and territory agencies were important sources of
information for understanding the current spatial
footprint and effort level of fisheries. Intent and
extent rankings were reviewed by AFMA.

Recreational fishing: There is limited information
available on recreational fishing and harvest of
sharks. There are a relatively small number of target
species including School Shark Galeorhinus galeus,
Gummy Shark Mustelus antarcticus, Elephantfish
Callorhinchus millii, a variety of temperate and
tropical whaler sharks (family Carcharhinidae),
and some large pelagic game species (Shortfin
Mako Isurus oxyrinchus, thresher sharks Alopias
spp etc.). Species-specific catch data are generally
unavailable. The National Recreational and
Indigenous Fishing Survey (undertaken during
2000-2001; Henry and Lyle 2003) estimated the
annual recreational catch of ‘sharks/rays’ but did
not give any lower resolution of catch by species.
Importantly, they showed that 82% of sharks/
rays caught by recreational fishers were released.
Ongoing recreational fishing surveys should provide
an update of catch intent and extent at the
broad level. However, there is a critical need to
better understand catch trends of individual species
(particularly those with a high extent ranking).

Since species-specific data are lacking, inshore and
continental shelf species occurring in depths of <50
m were assumed to have some interaction with
recreational fishing and intent was categorised as
bycatch for species that are not known to be target
species. A depth of <50 m is an arbitrary value, and
other deeper occurring species are also possible
catches of recreational fishing, although it was
generally considered that deepwater species are
subject to little or no recreational fishing activities.

Indigenous fishing: There is little information
available on Indigenous fishing and harvest of
sharks. The National Recreational and Indigenous
Fishing Survey (undertaken during 2000-2001;
Henry and Lyle 2003) estimated the annual
Indigenous catch of ‘sharks/rays’ in northern
Australia but did not give any lower resolution
of catch by species. The extent and intent of
Indigenous fishing given in this Action Plan is based
on a number of assumptions and is intended to
provide a preliminary assessment that will require
validation. Because the majority of Indigenous
fishing occurs in coastal, inshore, and riverine
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habitats using line and spear (Henry and Lyle
2003), it was assumed that any species occurring
in shallow inshore waters was potentially subject to
Indigenous harvest or bycatch.

Sharks and stingrays are a target of Indigenous
fishing in northern Australia and most catches
are retained. Given the vast Indigenous Land and
Sea-Country estate of northern Australia, it was
assumed that any coastal and riverine species was
a target species. The actual species-specific level
of catch and retention is unknown, although some
species are known to be preferred in some areas,
for example the Bull Shark Carcharhinus leucas
in northern Australian rivers. Overall, the level of
Indigenous harvest is far lower than the national
recreational (Henry and Lyle 2003) or commercial
harvest of sharks and is often very localised.

Shark control: Both Queensland and New South
Wales have long-standing shark control programs
and Western Australia has a sporadic program
aimed at bather protection. Target species are large
sharks (some of which have not been implicated
in human bites) which are either euthanised upon
capture or tagged and released offshore; bycatch
species are released. Catch intent and extent was
obtained from the Queensland Government's Open
Data Portal (Queensland Government 2019) and
available reports and scientific literature.

Other threats: This field lists non-fishing threats
which pose a significant risk to the species. While
there may be a long list of threats that potentially
impact individual sharks, only significant threats
which pose a risk at the population level are
included here. Listed threats are:

« Habitat degradation: A threat generally
impacting shallow inshore species especially
where the species’ range overlaps with
areas of high human population density and
development activities (agricultural, energy,
urban, and industrial developments);

* Freshwater flow alteration: The severity of this
threat may increase in the future with the
northern Australian development agenda. Flow
may be altered through large infrastructure
such as dams (which can also pose a barrier to
migration patterns) or from extraction of water
for agricultural use. Freshwater flow alteration
has the potential to impact those species
using river systems, i.e., euryhaline sharks,
sawfishes, and stingrays of northern Australia;

» Aquaculture: Specifically listed for the
Maugean Skate Zearaja maugeana where the
expansion of salmon aquaculture within the
species’ very restricted range has resulted in
ongoing anoxic events in response to nutrient
loading, placing stress on the population and
on egg development.
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Climate change is operating across marine and
freshwater systems. Species range shifts, habitat
loss (particularly in coral reef environments), food
web alteration, and physiological changes are
potential outcomes of a shifting climate, although
the implications to shark species are not yet well
understood (Heupel et al. 2018). The cumulative
impact of climate change on top of the major
threat of fishing has the potential to drive further
population reduction, or constrain recovery, of
threatened species. A review of climate change
impacts, effects on habitats, research gaps, and
management considerations in the context of
Australian sharks is provided by Heupel et al. (2018).
Because of the ubiquitous nature of this threat,
climate change is not listed in the Threats section of
the individual taxa profiles (although the Assessment
Justification may refer to vulnerability to climate
change effects as determined by Chin et al. 2010).

Knowledge Gaps: This table outlines specific
actions and their priority rankings to address
current knowledge gaps for a species. Knowledge
gaps are divided into five themes, each of which
improves the information base from which to assess
status and manage species: taxonomy, distribution,
population trend, life history, and connectivity.
Explanations of the actions associated with each
theme is provided in the section Summary of
extinction risk status and actions. The selection of
actions for a species was made by considering
the available published and unpublished literature
(including theses) and identifying gaps. Priorities
are specified as high, medium, or low. These are
relative rankings based on how vital the filling of
the knowledge gap is to more accurately assess
extinction risk and to monitor and manage the
species.

Current Management: This lists management and
conservation measures that are currently in place
that are likely to have a bearing on a species’
extinction risk. The actual effectiveness of specific
measures will depend on many factors including
compliance, enforcement, adaptiveness, and data
reporting. Management measures specified here
are related to commercial fisheries management,
listings on legislation which provides some form of
protection, or listings on international conservation
agreements.

There are some higher-level initiatives which aim
to improve conservation and management of
sharks broadly which are not listed in the taxa
profiles. One is the National Plan of Action for the
Conservation and Management of Sharks (Shark-
plan). Australia developed Shark-plan 1 in 2004
(DAFF 2004) followed by Shark-plan 2 in 2012 (DAFF
2012). These plans provide ‘guidance to fisheries
and conservation managers and the public to
improve conservation and management of sharks,



and details actions to encourage the effective
and sustainable management of Australia’s shark
populations’ (DAFF 2012). Despite the similar titles,
Shark-plans outline broad-level conservation and
management issues for sharks in Australia, while
this Action Plan for Australian Sharks and Rays
2021 aims to assess the extinction risk status of
individual species and recommends actions for their
conservation at the species level.

For the vast majority of sharks there are no species-
specific management measures in place. In these
cases, these species may still benefit from general
fisheries management which aims to ensure the
sustainability of fisheries resources. Management
is generally directed at target species (which are
sharks in only a small number of cases), although
measures to manage byproduct, bycatch, and
broader impacts on the ecosystem have increasingly
been implemented. In general, Australia has a
reputation for strong fisheries management which
benefits many sharks. Fisheries management is
complex and varies widely between Commonwealth
and state/territory-managed fisheries, and also
between fisheries. This is because management
is tailored to the specific target species, bycatch
species, fishing gear deployed, geographic location
and habitat being fished, and socio-economic
factors of the fishery.

For Commonwealth fisheries, the most up-to-date
information can be sourced from the annual Fishery
Status Reports produced by ABARES (Patterson
et al. 2019) and the Status of Australian Fish
Stocks Reports website (www.fish.gov.au). Some
states produce similar annual reports, e.g., Western
Australia’s The State of the Fisheries (Gaughan
and Santoro 2018), and these combined with
state/territory fishery agency websites are valuable
sources of information on how particular fisheries
are managed.

Australia has an extensive system of marine
protected areas in the form of the Australian Marine
Parks, the Great Barrier Reef Marine Park, the Heard
Island and McDonald Islands Marine Reserve, and
state and territory marine protected areas. The
zoning, and therefore the activities permitted in
these reserves, is complex and variable across
the marine protected area estate, but no-take
zones (‘green zones’) provide refuge for many
species. Most sharks are likely to occur in one or
more marine protected area, however the level of
occurrence in the marine park estate is unknown
for the majority of species. A simple analysis
overlaying the distribution of threatened species
with Australian Marine Parks show that all but the
Maugean Skate Zearaja maugeana occur within
at least one Australian Marine Park (Heupel et al.
2018). However, when considering overlap with park

zones closed to fishing activities, most species had
<10% overlap, suggesting limited protection from
fishing for threatened species in Australian Marine
Parks (Heupel et al. 2018). Marine protected areas
are not listed under Current management in the taxa
profiles due to their widespread nature and the fact
that these were not designed specifically for sharks.
The role of the national marine protected area
estate, including those in state and territory coastal
waters, in the conservation and management of
sharks is an area that requires further study.

A variety of controls are in place at the state and
territory level to manage the recreational catch
of sharks. These primarily consist of possession
limits and/or size limits and may be species-
specific (e.g., a possession limit of one Elephantfish
Callorhinchus millii in Victoria or one Smooth
Hammerhead Sphyrna zygaena in New South
Wales) or broad (e.g., a possession limit of one
shark in Queensland or three sharks in the Northern
Territory, regardless of species). Recreational fishing
controls are outlined in Woodhams and Harte
(2018) and are not individually listed under Current
management due to the non-species-specific nature
of most regulations (with the exception of protected
no-take species).

The current management measures specified in this
Action Plan are outlined below (jurisdictions: AUS:
Australian Commonwealth-managed fisheries; NSW,
New South Wales; NT, Northern Territory; QLD,
Queensland; SA, South Australia; TAS, Tasmania; VIC,
Victoria; WA, Western Australia):

» No species-specific management: no direct
measures in place for the species;

* General commercial fishery controls (*see notes
below): management directed at the fishery
and not specifically at the shark species being
treated in the profile. These are broad level
management measures, which are generally
divisible into two types: fishery input controls
and fishery output controls. Fishery input
controls specify the amount of effort that goes
into a fishery e.g., the number of vessels, the
number of licences, the number of hooks or
length of net. Fishery output controls specify
the amount of resource that is removed by the
fishery e.g., catch quotas. These will benefit
sharks in different ways depending on the
fishery and geographic location, but in general
these controls effectively manage how much
fishing effort a species may be subject to;

« Species-specific commercial catch management
(*see notes below): several different
management items that are either specific
to the species being treated in the taxa
profile or to a mixed group of similar species
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(e.g., deepwater sharks of southeast Australia)
are listed depending on the jurisdiction and
fishery (these apply only to a small number of
Australian sharks):

o Commercial fishery quota (AUS, QLD);

o Commercial fishery incidental catch limit
(AUS);

o Commercial fishery retention ban (AUS);

o Commercial fishery daily catch limit
(SA, VIC);

o Commercial fishery input controls (WA);

o Commercial fishery mixed-species quota
(AUS, NSW, NT);

o Commercial fishery mixed-species daily
catch limit (NSW);

o Commercial fishery trip catch limit (QLD);

o Commercial fishery mixed-species trip
catch limit (QLD).

« Species-specific spatial closures: areas

specifically closed to certain fisheries have
been implemented for a small number of
species to permit their recovery; these areas
differ from marine protected areas as they
are a fishery management tool, rather than a
biodiversity conservation tool;

EPBC Act-listed category: this notes where
a species is listed on the Commonwealth
Environment Protection and Biodiversity
Conservation Act 1999 as Critically
Endangered, Endangered, Vulnerable,
Conservation Dependent, or Migratory; all
threatened species (Critically Endangered,
Endangered, Vulnerable) have Conservation
Advices and most are subject to Recovery
Plans; Conservation Dependent species are
subject to Plans of Management (revelant plans
are mentioned under Current Management).
Threatened and Migratory species are
known as Matters of National Environmental
Significance. Under the EPBC Act, it is an
offence to kill, take, trade, keep, or move a
listed species in a Commonwealth area, unless
you have a permit.

State and territory protections: this notes
where a species is protected under state or
territory conservation or fisheries legislation;
this generally means that the species cannot
be retained if caught by commercial or
recreational fishers; relevant legislation for
each jurisdiction is:

o NSW: Fisheries Management Act 1994;

o NT: Territory Parks and Wildlife
Conservation Act 2000;

o QLD: Nature Conservation Act 1992;

o SA: Fisheries Management Act 2007;

o TAS: Threatened Species Protection
Act 1995;

o VIC: Flora and Fauna Guarantee Act
1988;

o WA: Wildlife Conservation Act 1950.

« CMS Appendices | & II: this notes where a
species is listed on the Convention on the
Conservation of Migratory Species of Wild
Animals (CMS; an international conservation
agreement aiming to conserve migratory
species); Appendix | lists species threatened
with extinction; Parties which are Range States
to these species are required to offer them
strict protection; Appendix Il lists migratory
species requiring international cooperation.
Note that the term Migratory is used only
in the context of CMS and the EPBC Act
with the specific CMS definition: ‘Migratory
species means the entire population or any
geographically separate part of the population
of any species or lower taxon of wild animals,
a significant proportion of whose members
cyclically and predictably cross one or more
national jurisdictional boundaries’ (CMS 2020).
The terms 'mobile’ or ‘highly-mobile’ are
used in the biological sense for species which
undertake regular large-scale movements.

« CITES Appendices | & II: this notes where
a species is listed on the Convention on
International Trade in Endangered Species of
Wild Fauna and Flora (CITES; an international
conservation agreement aiming to ensure
international trade in specimens of wild
animals and plants does not threaten the
survival of the species); Appendix | lists
species threatened with extinction (resulting
in an export restriction for Australian fisheries);
Appendix 1l lists species ‘not necessarily
threatened with extinction, but in which trade
must be controlled in order to avoid utilization
incompatible with their survival’. Species
listed on Appendix Il can only be traded
if Australia has a Non-Detriment Finding
in place. A Non-Detriment Finding has set
national harvest levels for Porbeagle Lamna
nasus, Oceanic Whitetip Shark Carcharhinus
longimanus, Scalloped Hammerhead Sphyrna
lewini, Great Hammerhead Sphyrna mokarran,
and Smooth Hammerhead Sphyrna zygaena
(DoE 2014a). The Largetooth Sawfish Pristis
pristis is also subject to a Non-Detriment
Finding (DSEWPaC 2011).

Species listed on the CMS Appendices are
considered for listing as Migratory under the
EPBC Act and are afforded similar protection to
listed threatened species. However, Australia
has taken exemptions for ten CMS Appendix Il



listed species: all three species of thresher shark
(Pelagic Thresher Alopias pelagicus, Bigeye Thresher
Alopias superciliosus, Common Thresher Alopias
vulpinus), three species of hammerhead (Scalloped
Hammerhead Sphyrna lewini, Great Hammerhead
Sphyrna mokarran, Smooth Hammerhead Sphyrna
zygaena), Dusky Shark Carcharhinus obscurus, Blue
Shark Prionace glauca, School Shark Galeorhinus
galeus, and Bottlenose Wedgefish Rhynchobatus
australiae. The Australian Government has taken
this approach because the EPBC Act or domestic
fisheries management delivers stronger provisions
than is required under the CMS listings (Appendix
Il listed species requires parties to cooperate
together to improve management). These taxa
profiles include the modified text: ‘'CMS Appendix
Il (EPBC listing exemption)'. For three other CMS
Appendix |l listed species (Shortfin Mako Isurus
oxyrinchus, Longfin Mako Isurus paucus, Porbeagle
Lamna nasus), legislation has been passed to
allow the continuation of recreational fishing in
Commonwealth waters. These taxa profiles include
the modified text: 'EPBC Act-listed Migratory (rec.
fish. permitted)'.

*Notes concerning commercial fisheries management:

Capturing the extent of relevant commercial
management measures related to sharks or
potentially beneficial to sharks is challenging.
The section Species-specific commercial catch
management above refers to species-specific
measures which are included in the taxa profiles
(e.g., catch quotas for species such as Gummy Shark
Mustelus antarcticus and Elephantfish Callorhinchus
milii in the Commonwealth-managed Southern and
Eastern Scalefish and Shark Fishery). Additionally,
some fisheries have high-level catch limits which are
not listed under Current management in the taxa
profiles due to their non-specific nature. Catches
of sharks may also be managed through gear
restrictions rather than quotas or catch limits. Some
relevant management is worth mentioning here (the
following paragraphs are by no means exhaustive).

Amongst Commonwealth-managed fisheries, in
the Eastern Tuna and Billfish Fishery there is a
20-shark trip limit. This restricts the catch of oceanic
pelagic species and is likely to benefit species such
as the Blue Shark Prionace glauca. In the Northern
Prawn Fishery, the retention of any sharks or rays is
prohibited and these must be discarded.

In the Queensland East Coast Inshore Finfish Fishery,
as well as the specific catch limits for Grey Reef
Shark Carcharhinus amblyrhynchos and Whitetip
Reef Shark Triaenodon obesus, there are non-specific
limits for ‘guitarfish and shovelnosed rays’ which
covers a variety of rhinopristoid rays (shark-like rays
of the order Rhinopristiformes). In addition, there is
a 'total permitted sharks and rays’ possession limit
of 10 for all commercial fishers that do not have a
Shark Symbol attached to their license. Fishers with

a Shark Symbol attached to their license have no
restriction on their level of shark catch provided
the fishery-wide shark catch remains below the
competitive Total Allowable Catch (TAC). The one
exception to this is for Scalloped Hammerhead
Sphyrna lewini which were subject to a species-
specific TAC and other provisions following the
species’ listing as Conservation Dependent under
the EPBC Act. Similar management is in place for
the Gulf of Carpentaria Inshore Finfish Fishery,
except that there is currently no TAC in place,
with catches managed by effort restrictions. In the
Queensland East Coast Trawl Fishery, the retention
of any sharks or rays is prohibited and these must
be discarded.

In the Northern Territory Offshore Net and Line
Fishery, there are Total Allowable Commercial
Catch (TACC) quotas in place for (1) ‘Blacktip
Sharks’ (Common Blacktip Shark Carcharhinus
limbatus and Australian Blacktip Shark Carcharhinus
tilstoni); (2) Spot-tail Sharks Carcharhinus sorrah;
(3) ‘Combined Shark Species’ (several whaler sharks
and hammerhead sharks); and (4) ‘Combined Other
Shark Group' (primarily, Australian Blackspot Shark
Carcharhinus coatesi, Hardnose Shark Carcharhinus
macloti, and Milk Shark Rhizoprionodon acutus). The
guota for the Spot-tail Shark is species-specific, so it
is listed under Current management as Commercial
fishery quota (NT), whereas for all other species,
the TACCs are listed as Commercial fishery mixed-
species quota (NT) as they are not species-specific.
There are additional species that make up a small
proportion of the catch; these quotas are not listed
under Current management for those as they are
minor components of catch.

In Western Australia, all sharks and rays are
commercially protected, limiting the retention of
sharks and rays to vessels permitted to operate
in the state’s managed shark fishery which have
specific effort limits for shark-targeted fishing.

In southeast states (South Australia, Victoria,
Tasmania, New South Wales), most shark catch
is managed as part of the Southern and Eastern
Scalefish and Shark Fishery through shared
arrangements under Offshore Constitutional
Settlement provisions. Hence, there are limited
species-specific regulations in these states and
state-level management is generally not cited
under Current management in each taxa profile
but falls within General commercial fishery controls.
There are some exceptions, such as catch limits for
School Shark Galeorhinus galeus and Gummy Shark
Mustelus antarcticus in South Australia.

The New South Wales Ocean Trap and Line Fishery
includes daily catch limits for ‘wobbegongs’
and this is included under Current management
for those Orectolobus species occurring in that
state. This fishery also includes a TACC quota for
species of whaler shark (family Carcharhinidae),
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Smooth  Hammerhead Sphyrna  zygaena
(Scalloped Hammerhead Sphyrna lewini and Great
Hammerhead Sphyrna mokarran are now protected
species in New South Wales), and mackerel
sharks (family Lamnidae; except White Shark
Carcharodon carcharias which is protected) (see
Macbeth et al. 2009). The TACC is included under
Current management for each relevant species as
Commercial fishery mixed-species quota.

Bycatch mitigation through modifications to
fishing gear is a major management tool used
in Australian fisheries and provides significant
benefit for many sharks. The use of Turtle Exclusion
Devices in tropical trawl fisheries has been shown
to significantly reduce the capture of many species,
reducing bycatch rates in the Northern Prawn
Fishery as well as state and territory prawn trawl
fisheries. Turtle Exclusion Devices and other bycatch
reduction devices are not specifically mentioned
under Current management in each taxa profile but
fall within General commercial fishery controls.

Finally, note that the EPBC Act requires the
Australian Government to assess the environmental
performance of fisheries and promote ecologically
sustainable fisheries management. The Department
of Agriculture, Water and the Environment is
responsible for the assessment of fisheries managed
under Commonwealth legislation and state export
fisheries in accordance with the Act. The primary
role is to evaluate the environmental performance
of fisheries, including: (a) the strategic assessment
of fisheries under Part 10 of the EPBC Act; (b)
assessments relating to impacts on protected
marine species under Part 13; and, (c) assessments
for the purpose of export approval under Part 13A.

Conservation Actions: This lists the actions required
to conserve, manage, and where appropriate,
recover, a species. Detailed explanations of
each conservation action is provided in Table 8.
Conservation actions were selected for each species
based on their extinction risk status, threats, and
current management measures.
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SUPPORTING INFORMATION FOR
THREATENED TAXA

A Supporting Information page follows the taxa
profile for most threatened species. These pages
provide information regarding these species’
eligibility against the IUCN Red List Criteria for: (a)
threatened taxa where it is recommended that they
be considered for listing, up-listing, or down-listing
under the EPBC Act; (b) threatened taxa where it
is recommended that management be maintained
and improved (these are currently listed under the
EPBC Act but this Action Plan outlines eligibility
against the IUCN Red List Criteria); and, (c) those
where it is recommended that data collection
be prioritised to strengthen the evidence-base
underlying their status determinations (Table 9).

Terms used in Supporting Information pages follow
IUCN (2012a) and IUCN Standards and Petitions
Committee (2019). Many of these have been
outlined in this section of the book. Citations
for information sources are provided in the Key
Literature section. Area of occupancy (AOO) has
not been reliably calculated for most Australian
sharks given a lack of habitat and residency data.
However, AOO is generally given here as above
the Criterion B threshold of <2,000 km? since the
majority of species included here have broad
occupancy patterns well above the threshold. There
is one exception, the Maugean Skate Zearagja
maugeana, where AOO is provided. It may also be
below the threshold for the Spotted Shovelnose Ray
Aptychotrema timorensis but data are lacking due to
limited sampling and records.

For threatened species, the most plausible threat is
fishing activities. Therefore, locations are counted
based on the spatial footprint of the major fisheries
interacting with a species. Unaffected areas are
counted as 1 location where they are continuous or
>1 location if spatially separated. For species subject
to other plausible threats (such as coastal habitat
loss and degradation due to urban development),
locations are also counted based on these threats.
See IUCN Standards and Petitions Committee (2019)
for guidelines on defining locations.

Information available to support threatened
assessments varies between species. A precautionary
approach has been applied here where supporting
information may be limited quantitatively and
population reductions or continuing declines may
have been inferred or suspected. For those species
where it is recommended that data collection be
prioritised it is noted that further data are required
to strengthen the evidence-base underlying this
assessment.
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SUMMARY OF EXTINCTION RISK STATUS
AND ACTIONS

EXTINCTION RISK STATUS

The overall Red List status of Australian sharks is characterised by a relatively low level of extinction risk
and a high level of secure species. Of 328 species, 39 are threatened with extinction (22 sharks, 17 rays; no
chimaeras are threatened); 32 are Near Threatened (18 sharks, 13 rays, 1 chimaera); 231 are Least Concern
(123 sharks, 95 rays, 13 chimaeras); and, 26 are Data Deficient (19 sharks, 7 rays, no chimaeras are Data
Deficient) (Table 3, Figure 1). No sharks are Extinct or Extinct in the Wild.

Table 3: The number and percentage (in parentheses) of Australian sharks, rays, and chimaeras assigned to each
IUCN Red List Category. Categories: CR, Critically Endangered; EN, Endangered; VU, Vulnerable; NT, Near Threatened;
LC, Least Concern; DD, Data Deficient. *THR (threatened) is not a category, but a summation of species assigned to
the threatened categories CR, EN, and VU.

Category

VU NT DD
All species (n = 328) 5 (1.5%) 14 (4.3%) 20 (6.1%)  39(11.9%) 32 (9.8%) 231(70.4%) 26 (7.9%)

THR*

Sharks (n = 182) 2 (1.1%) 9 (4.9%) 11(6.0%) 22(12.0%) 18(9.9%) 123 (67.6%) 19 (10.4%)
Rays (n = 132) 3 (2.3%) 5 (3.8%) 9 (6.8%) 17 (129%) 13 (9.8%) 95 (72.0%) 7 (5.3%)
Chimaeras (n = 14) 0 0 0 0 1(7.1%) 13 (92.9%) 0

i

Sharks (182)

0 20 40 60 80 100
Percentage
Data Deficient [M Least Concern Near Threatened Vulnerable [ Endangered [l Critically Endangered

Figure 1: The extinction risk status of Australian sharks, rays, and chimaeras according to their assigned IUCN
Red List Category. ‘All chondrichthyans’ represents sharks, rays, and chimaeras combined.
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THREATENED SPECIES

Thirty-nine species, or 11.9% of the Australian
shark fauna was assessed in threatened categories
(Table 4).

Critically Endangered (CR) species face an
extremely high risk of extinction and are a priority
for conservation and management. The five CR
species (Table 4) are divisible into two species-
groups and an additional pelagic species. The
first group consists of two small endemic species
of temperate southeast Australia, the Whitefin
Swellshark Cephaloscyllium albipinnum and the
Australian Longnose Skate Dentiraja confusus.
Both species were historically abundant, with the
Whitefin Swellshark one of the most abundant
benthic sharks of southern Australia. They have
been variably discarded as unwanted bycatch or
retained as byproduct. Severe population reductions
have been documented for both species due to
a long history of demersal fishing. Their depth
ranges (Whitefin Swellshark, 125-555 m; Australian
Longnose Skate, 20-390 m) overlaps extensively
with fishing operations and they have no refuge
in deepwater like some species that range deeper
on the continental slope. Fishing effort is not
even across their range, and areas of lower fishing
pressure, along with Australian Marine Parks, will
be important for their conservation and recovery.
Neither species are currently listed under the EPBC
Act.

The second group consists of two large species
of tropical northern Australia, the Largetooth
Sawfish Pristis pristis and the Green Sawfish Pristis
zijsron. Sawfishes globally have undergone severe
population reductions and range contractions,
and although declines have occurred locally,
northern Australia is now the remaining population
stronghold for the four Indo-West Pacific species.
They are the only non-monospecific family of
shark in Australia where all species are threatened.
Severe population reduction in northern Australia
has not been quantified but is suspected based
on historical information regarding their previous
abundance relative to contemporary times. All
sawfishes continue to be caught as bycatch in
tropical net fisheries, although considerable effort
has been made to reduce catches and limit
mortality in trawl fisheries. The Largetooth Sawfish
is euryhaline, with large northern Australian rivers
serving as critical nursery areas. The ongoing
northern Australian development agenda
potentially threatens these nursery areas through
water extraction and storage activities. Both the
Largetooth Sawfish and the Green Sawfish are
listed as threatened under the EPBC Act but at a
lower category (VU) than assessed here (they are
also listed as Migratory).

Lastly, the globally-distributed pelagic Oceanic
Whitetip Shark Carcharhinus longimanus is a
highly-mobile and regionally connected species;
its extinction risk status here reflects its global
status (>98% population reduction over the last
three generations). Catches in Australian waters
are low, but Australia will need to continue to
work regionally and internationally with existing
conservation instruments and fisheries management
to secure the species globally. This species is not
currently listed under the EPBC Act.

Endangered (EN) species face a very high risk
of extinction and, like CR species, are a priority
for conservation and management. The 14 EN
species (Table 4) are divisible into two species-
groups facing similar situations, and a further
group of species each with different reasoning for
their threatened status. The first group consists
of deepwater temperate species which have
declined as a result of the long history of demersal
fishing off southeast Australia. These species, the
Greeneye Spurdog Squalus chloroculus, Harrisson’s
Dogfish Centrophorus harrissoni, Southern Dogfish
Centrophorus zeehaani, and the Grey Skate Dipturus
canutus, overlap with the CR Whitefin Swellshark
and Australian Longnose Skate and have been
impacted by the same threats. However, each of
these EN species has some refuge due to either
a wider depth or geographic range, and as such,
the population reductions recorded on southeast
Australian fishing grounds are not representative of
their entire Australian range. The Southern Dogfish
and Harrisson’s Dogfish are listed as Conservation
Dependent under the EPBC Act. The nomenclature
of the former requires updating on the EPBC Act.

The second group consists of globally-distributed
pelagic species. Like the CR Oceanic Whitetip
Shark, these species, the Whale Shark Rhincodon
typus, Pelagic Thresher Alopias pelagicus, Basking
Shark Cetorhinus maximus, Scalloped Hammerhead
Sphyrna lewini, Great Hammerhead Sphyrna
mokarran, and Giant Manta Ray Mobula birostris,
are highly-mobile and regionally connected; their
extinction risk status here reflects their global
status.

In the case of the Scalloped Hammerhead and
Great Hammerhead however, some management
measures that are in place in Australia along
with areas of refuge from fishing resulted in a
lower category than the global assessment of
CR. Again, regional and international conservation
instruments and fisheries management measures
are vital to securing these species locally, although
domestic fisheries management is also critical for
the hammerhead sharks. The Whale Shark is listed
as VU and Migratory, the Scalloped Hammerhead
as Conservation Dependent (with state and territory
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Table 4: Threatened Australian sharks. These species are categorised as Critically Endangered, Endangered, or

Vulnerable under IUCN Red List criteria. An asterisk (*) denotes an Australian endemic species. For non-endemic

species, the assigned Red List status is for the Australian range only. Australian range specifies the mainland

Australian states and territories that the species occur in, or immediately adjacent to.

SCYLIORHINIDAE
CARCHARHINIDAE
PRISTIDAE

RAJIDAE

SQUALIDAE
CENTROPHORIDAE

RHINCODONTIDAE
ALOPIIDAE
CETORHINIDAE
TRIAKIDAE
SPHYRNIDAE

PRISTIDAE
RAJIDAE

UROLOPHIDAE
MOBULIDAE

SQUATINIDAE
BRACHAELURIDAE
CARCHARIIDAE
ALOPIIDAE
LAMNIDAE

CARCHARHINIDAE

SPHYRNIDAE
PRISTIDAE

TRYGONORRHINIDAE

RAJIDAE

DASYATIDAE

UROLOPHIDAE

MYLIOBATIDAE

TExtinct in NSW

Scientific Name

Common Name

CRITICALLY ENDANGERED
*Cephaloscyllium albipinnum  Whitefin Swellshark

Carcharhinus longimanus
Pristis pristis
Pristis zijsron

*Dentiraja confusus

*Squalus chloroculus
Centrophorus harrissoni
*Centrophorus zeehaani
Rhincodon typus
Alopias pelagicus
Cetorhinus maximus
Galeorhinus galeus
Sphyrna lewini

Sphyrna mokarran
Pristis clavata

*Dipturus canutus
*Zearaja maugeana
*Urolophus orarius
Mobula birostris

*Squatina albipunctata
*Brachaelurus colcloughi
Carcharias taurus
Alopias superciliosus
Carcharodon carcharias
Isurus oxyrinchus

Isurus paucus
Carcharhinus falciformis
Glyphis garricki

Glyphis glyphis

Eusphyra blochii
Anoxypristis cuspidata
Aptychotrema timorensis
*Dentiraja australis
*Spiniraja whitleyi
*Hemitrygon fluviorum
Urolophus bucculentus
*Urolophus sufflavus
*Urolophus viridis
Myliobatis hamlyni

2Historical record only (probable vagrant)
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Oceanic Whitetip Shark
Largetooth Sawfish

Green Sawfish

Australian Longnose Skate

ENDANGERED

Greeneye Spurdog
Harrisson’s Dogfish
Southern Dogfish
Whale Shark
Pelagic Thresher
Basking Shark
School Shark
Scalloped Hammerhead
Great Hammerhead
Dwarf Sawfish

Grey Skate
Maugean Skate
Coastal Stingaree
Giant Manta Ray

VULNERABLE

Eastern Angelshark
Colclough’s Shark
Grey Nurse Shark
Bigeye Thresher
White Shark

Shortfin Mako
Longfin Mako

Silky Shark

Northern River Shark
Speartooth Shark
Winghead Shark
Narrow Sawfish
Spotted Shovelnose Ray
Sydney Skate
Melbourne Skate
Estuary Stingray
Sandyback Stingaree
Yellowback Stingaree
Greenback Stingaree
Purple Eagle Ray

Australian Range

NSW, SA, TAS, VIC

NSW, NT, QLD, SA, WA
NT, QLD, WA

NSW', NT, QLD, SA? WA
NSW, TAS, VIC

NSW, SA, TAS, VIC
NSW, QLD, TAS, VIC
NSW, SA, TAS, VIC, WA
All (except SA)

NSW, NT, QLD, WA
NSW, SA, TAS, VIC, WA
All (except NT)

NSW, NT, QLD, WA
NSW, NT, QLD, WA
NT, QLD, WA

NSW, SA, TAS, VIC

TAS

SA

NSW, NT, QLD, WA

NSW, QLD, VIC

NSW, QLD

All

NSW, NT, QLD, SA, WA
All

All (except NT)

NSW, NT, QLD, WA
NSW, NT, QLD, WA
NT, WA

QLD, NT, WA

QLD, NT, WA

QLD, NT, WA

NT

NSW, QLD

NSW, SA, TAS, VIC, WA
NSW, NT, QLD

NSW, QLD, SA, TAS, VIC
NSW, QLD

NSW, QLD, TAS, VIC
NSW, QLD, WA

182
217
246
248
294

58

72
137
145
148
193
238
239
244
306
320
372
389

104
118
140
146
150
152
153
212
224
226
236
242
256
290
318
330
362
376
378
384



management in place that restricts catch levels),
and the Basking Shark and Giant Manta Ray as
Migratory, under the EPBC Act.

The School Shark Galeorhinus galeus has been a
target species of commercial fishing since the 1920s.
It is now subject to considerable management
measures (e.g., listed as Conservation Dependent
under the EPBC Act; incidental take limits to enable
rebuilding) with some signs of recovery. However,
biomass is still likely to be <20% of virgin levels.
Some of the historical population reduction occurred
outside of the last three generations (pre-1943), so
it does not meet CR. Continued catch monitoring
and management measures should allow a more
favourable assessment in the future.

Three ray species round out the EN species. The
significant population reduction in the Dwarf
Sawfish Pristis clavata largely occurred prior to
the last three generations (pre-1970), noting
that protection and management measures have
reduced mortality over the last 1-2 decades. This
means that its three generation length population
reduction is not suspected to be as severe as other
Pristis sawfishes. The Dwarf Sawfish is listed under
the EPBC Act but at a lower category (VU) than
assessed here (it is also listed as Migratory).

Both the Maugean Skate Zearaja maugeana and the
Coastal Stingaree Urolophus orarius are restricted
range endemics, the former to Tasmania and the
latter to South Australia. The Maugean Skate has a
limited extent of occurrence and area of occupancy,
both of which are under the thresholds for EN.
Of concern is that it has not been recorded from
one (Bathurst Harbour) of two locations it occurs
in and may be extinct there. While the species
is protected, it will not be secure until threats
within the second location (Macquarie Harbour) are
adequately mitigated. About half of the range of the
Coastal Stingaree overlaps with trawling which has
been ongoing since the 1960s. Surveys have shown
that it is only recorded at sites with low trawling
intensity with only a single individual recorded in
recent surveys. The Maugean Skate is currently
listed as EN under the EPBC Act while the Coastal
Stingaree is not listed.

Vulnerable (VU) species face a high risk of
extinction and, like CR and EN species, are a priority
for conservation and management, although
their threatened status is not as severe. Most VU
species met thresholds under Criterion A with their
population reduction the result of fishing activities.
These species (Table 4) are listed for similar reasons
as some of the CR and EN species, but often some
form of refuge means that population reductions
are not as severe. Several species have undergone
population reduction from southeast Australian
fishing activities, including the Eastern Angelshark

Squatina albipunctata, Sydney Skate Dentiraja
australis, Melbourne Skate Spiniraja whitleyi, and
the stingarees. Like wide-ranging pelagic species
mentioned above, the assessment of several VU
species reflects their global extinction risk status
including the Silky Shark Carcharhinus falciformis
and the Bigeye Thresher Alopias superciliosus. For
the Shortfin Mako Isurus oxyrinchus, despite a global
EN assessment, regional information supports VU
due to contrasting situations in adjacent areas
(declining in the Indian Ocean and increasing in
New Zealand).

Some VU species are very poorly-known and further
information is required to better understand their
extinction risk status. These include the rarely-
encountered Colclough’s Shark Brachaelurus
colcloughi, Spotted Shovelnose Ray Aptychotrema
timorensis, and Purple Eagle Ray Myliobatis hamlyni.
These species are priorities for understanding their
full distributions, interactions with fisheries, and
level of population reduction. Recent work on the
Estuary Stingray Hemitrygon fluviorum suggests
that its population status in New South Wales is not
as dire as previously thought. Further surveys are
a priority to ascertain if the species is more secure
than suggested by its VU assessment here.

Considerable research effort to improve our
baseline understanding of the euryhaline river
sharks (Glyphis species) has resulted in differences
in category from their current EPBC Act listings.
Both the Speartooth Shark Glyphis glyphis and the
Northern River Shark Glyphis garricki are wider-
ranging than previously known. Population size
estimates for parts of their range highlight that they
don't meet thresholds for their current EPBC Act
listings of CR and EN, respectively.

Under the EPBC Act, the Grey Nurse Shark Carcharias
taurus has separate listings for eastern Australia (CR)
and western Australia (VU). It has been assessed
here as VU, balancing severe population declines
in eastern Australia with low catch levels in western
Australia (with an historical stable trend) and a lack of
significant threats across its wide northern Australian
range (albeit where records are sparse). Significant
population reduction outside of eastern Australia is
therefore unlikely.

Since the EPBC Act listings, considerable new
information is available on this species in eastern
Australia. For example, the application of close-kin
mark-recapture estimated a population size of
2,167 (95% confidence interval: 1,257-3,078) mature
individuals (assuming age-at-maturity of 10 years for
females and 7 years for males) or 686 (956 to 2,417)
mature individuals (assuming age-at-maturity of 14
years for females and 11 years for males) (Bradford
et al. 2018). These scenarios estimated an increasing
population trend with annual rates of increase of
3.4-4.5% (Bradford et al. 2018).
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While these population size point estimates are
below the threshold for EN under Criterion C
(<2,500 mature individuals), the species does not
meet C1 or C2 due to the increasing population
trend implying that there is no ‘continuing decline’
(see Table 2). As such, this species would not be
eligible for listing under Criterion C in eastern
Australia. However, data from New South Wales
and Queensland shark control programs showed
significant population reductions of >97% over the
last three generations (75 years), and therefore the
Grey Nurse Shark in eastern Australian (Queensland
and New South Wales) would still meet CR under
Criterion A if that subpopulation was assessed
separately. It is encouraging to see signs of recovery
in eastern Australia, but given the long generation
length of the species, it will be some time until the
species recovers to a level that it no longer meets
CRin eastern Australia.

New national population size estimates for the
White Shark Carcharodon carcharias applying
close-kin mark-recapture (Bruce et al. 2018) indicate
possible eligibility for listing under Criterion C. The
available point estimate (2,210 mature individuals)
and lower bound estimate are below the EN
threshold (<2,500) while the upper bound estimate
is above the threshold for EN but below the
threshold for VU (<10,000) (Bruce et al. 2018).
However, several lines of evidence point to either
a stable or increasing trend with little support for a
‘continuing decline’. The species therefore does not
meet eligibility under Criterion C for any threatened
category. The White Shark has undergone historical
population reductions and still meets a Vulnerable
assessment under Criterion A (the ‘population size
reduction’ criterion).

With the exception of Grey Nurse Shark Carcharias
taurus, the White Shark Carcharodon carcharias, and
the two Glyphis species, no other species assessed
here as VU are currently listed as threatened under
the EPBC Act. Shortfin Mako Isurus oxyrinchus,
Longfin Mako Isurus paucus, and Narrow Sawfish
Anoxypristis cuspidata are listed as Migratory under
the EPBC Act.

LIFEBOAT SPECIES

Lifeboat species represent a unique opportunity for
Australia to secure the population status of globally
threatened species. Forty-five species (27 sharks, 18
rays) which are threatened globally were assessed as
Near Threatened (18 species) or Least Concern (27
species) in Australia (Table 5) (as of Red List update
2020.3 on 10 December 2020; refer to the IUCN Red
List website for up-to-date global assessments: [IUCN
2020). These are species for which heavy exploitation
outside of Australian waters has caused population
reduction but which do not face comparable levels
of fishing pressure in Australia. Lifeboat species
broadly fall into three groups: (1) deepwater sharks;
(2) tropical coastal and shelf sharks and rays; and, (3)
pelagic sharks and devilrays.
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While many deepwater species occurring on the
upper continental slope of southeast Australia have
undergone severe population reduction, their wider
Australian range faces little to no fishing pressure.
As a result, most deepwater lifeboat species are
assessed as Near Threatened. Deepwater sharks
have some of the lowest levels of biological
productivity due to their life history (late age-at-
maturity, long lifespan, low fecundity). Where they
are fished, some species have collapsed rapidly
(particularly the gulper sharks Centrophorus spp).

Catches of inshore coastal and shelf tropical sharks
and rays across northern Australia are generally
at levels that are not causing, or likely to cause,
population reduction. This is a combination of the
vastness of northern Australia, low human population
density, and well-managed and regulated fisheries.
The mandatory use of bycatch reduction devices
(including Turtle Exclusion Devices) in tropical prawn
trawl fisheries has significantly reduced bycatch
levels of large sharks and rays. While a number of
commercial fisheries operate across northern Australia,
there are large areas which receive little fishing effort
or are closed to certain fishing gear types.

The Commonwealth-managed Northern Prawn
Fishery (NPF) is the largest northern fishery, but
despite having a management area stretching
widely across northern Australia from Cape York,
Queensland to Cape Londonberry, Western
Australia, fishing effort is concentrated in inshore
areas of the Gulf of Carpentaria, parts of the Top
End, and parts of Joseph Bonaparte Gulf. Spatial
management arrangements in Western Australia’s
North Coast Bioregion and in the Northern Territory
include considerable areas closed to trawling, and
marine reserves provide further refuge. This includes
Australian Marine Parks, although areas completely
closed to commercial fishing are relatively small in
the North Marine Parks Network. More significant
protection is provided in the Great Barrier Reef
Marine Park and the Coral Sea Marine Park.

The situation in northern Australia is in stark
contrast to adjacent parts of the Indo-West Pacific
which includes some of the world’s largest shark
fishing nations. Many tropical species occurring
in northern Australia range widely throughout
the Indo-West Pacific where they face extremely
high levels of exploitation in often unregulated
or poorly-regulated fisheries. Lifeboat Australia
is becoming increasingly important for these
species, including the rays listed in Table 5.
Notable are the contrasting extinction risk status
of wedgefishes (family Rhinidae) and the Giant
Guitarfish Glaucostegus typus which are CR globally
due to steep population reductions, including
in adjacent Indonesia. These species face little
threat in northern Australia, although assuming
some connectivity of the wedgefishes with the
populations occurring in Indonesia, local declines
are also suspected.



Table 5: Australian 'lifeboat’ sharks. These species are globally threatened with extinction on the IUCN Red List
of Threatened Species (Global Category) but are not threatened in Australian waters (Action Plan Category; these

species have been assessed as Near Threatened or Least Concern in Australia). Australia therefore acts as a ‘lifeboat’

for the global population. IUCN Red List Categories: CR, Critically Endangered; EN, Endangered; VU, Vulnerable;

NT, Near Threatened; LC, Least Concern.

HEXANCHIDAE
SQUALIDAE

CENTROPHORIDAE

SOMNIOSIDAE
DALATIIDAE
HEMISCYLLIIDAE
GINGLYMOSTOMATIDAE
STEGOSTOMIDAE
ODONTASPIDIDAE
ALOPIIDAE

LAMNIDAE
HEMIGALEIDAE
CARCHARHINIDAE

SPHYRNIDAE
RHINIDAE

GLAUCOSTEGIDAE
DASYATIDAE

AETOBATIDAE
MYLIOBATIDAE
MOBULIDAE

Scientific Name

Notorynchus cepedianus
Squalus acanthias
Squalus montalbani
Centrophorus granulosus
Centrophorus moluccensis
Centrophorus squamosus
Deania quadrispinosa
Centroscymnus owstonii
Dalatias licha
Hemiscyllium hallstromi
Nebrius ferrugineus
Stegostoma tigrinum
Odontaspis ferox

Alopias vulpinus

Lamna nasus

Hemipristis elongata
Carcharhinus albimarginatus
Carcharhinus amblyrhynchos
Carcharhinus brachyurus
Carcharhinus brevipinna
Carcharhinus melanopterus
Carcharhinus obscurus
Carcharhinus plumbeus
Negaprion acutidens
Rhizoprionodon acutus
Triaenodon obesus
Sphyrna zygaena

Rhina ancylostoma
Rhynchobatus australiae
Rhynchobatus palpebratus
Glaucostegus typus
Himantura leoparda
Pateobatis fai

Pateobatis jenkinsii
Taeniurops meyeni
Urogymnus asperrimus
Urogymnus granulatus
Aetobatus ocellatus
Aetomylaeus vespertilio
Mobula alfredi

Mobula eregoodoo
Mobula kuhlii

Mobula mobular

Mobula tarapacana
Mobula thurstoni

Common Name

Broadnose Sevengill Shark
Whitespotted Spurdog
Philippine Spurdog
Gulper Shark
Endeavour Dogfish
Leafscale Gulper Shark
Longsnout Dogfish
Owston's Dogfish

Black Shark

Papuan Epaulette Shark
Tawny Shark

Zebra Shark

Smalltooth Sandtiger Shark
Common Thresher
Porbeagle

Fossil Shark

Silvertip Shark

Grey Reef Shark

Bronze Whaler

Spinner Shark

Blacktip Reef Shark
Dusky Shark

Sandbar Shark
Sharptooth Lemon Shark
Milk Shark

Whitetip Reef Shark
Smooth Hammerhead
Shark Ray

Bottlenose Wedgefish
Eyebrow Wedgefish
Giant Guitarfish
Leopard Whipray

Pink Whipray

Jenkins’ Whipray
Blotched Fantail Ray
Porcupine Ray
Mangrove Whipray
Spotted Eagle Ray
Ornate Eagle Ray

Reef Manta Ray
Long-horned Pygmy Devilray
Kuhl's Devilray

Giant Devilray

Chilean Devilray
Bentfin Devilray

Action Plan
Category

LC
LC
NT
LC
LC
LC
NT
NT
NT
LC
LC
LC
NT
NT
LC
LC
LC
NT
LC
LC
LC
NT
NT
LC
LC
NT
NT
NT
NT
NT
LC
LC
LC
LC
LC
LC
LC
LC
NT
LC
LC
LC
NT
NT
NT

Global Page

Category No.
VU 50
VU 54
VU 64
EN 67
VU 69
EN 70
VU 74
VU 88
VU 96
VU 132
VU 135
EN 136
VU 142
VU 147
VU 154
VU 202
VU 203
EN 206
VU 208
VU 209
VU 219
EN 220
VU 221
VU 229
VU 231
VU 234
VU 240
CR 250
CR 251
CR 252
CR 253
VU 334
VU 345
VU 347
VU 350
VU 352
VU 354
VU 381
EN 383
VU 388
EN 390
EN 391
EN 392
EN 393
EN 394
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Globally, the devilrays (family Mobulidae) have
been increasingly targeted for their gill-plates
and utilised for the medicinal trade. However, in
Australia they face little threat with generally limited
interactions with Australian fisheries. Some species
which are highly-mobile are suspected to have
declined here due to their regional connectivity and
threats operating outside of Australian waters.

NEAR THREATENED SPECIES

Species which are close to qualifying for, or is likely
to qualify for, a threatened category in the near
future represent about 10% of Australian sharks
(Table 6). This group also includes some species that
have been recovering from historic depletion and do
not meet criteria for a threatened category but have
not recovered sufficiently to meet Least Concern. It
is important to remember that these species are not
threatened but that there is some concern regarding
their population status. Monitoring of these species
is a priority to ensure that they do not meet a listing
of threatened in the future or that their recovery
continues. Such monitoring and research may in fact
show that these species are Least Concern in future
assessments, especially some exploited species
which are now under sustainable management. Near
Threatened species broadly fall into three groups:
(1) deepwater species; (2) regionally-connected
species; and, (3) targeted sharks under management.

The severe population reduction of upper
continental slope species off southeast Australia
has been described under the threatened species
section above. Numerous NT species have declined
considerably off the southeast but that decline
is not considered representative of their entire
Australian range. The Eastern Longnose Spurdog
Squalus grahami has a wide eastern Australian
range with ~20% of its range subject to heavy
fishing. Outside this area fishing pressure is much
lower. The deeper water sharks and the skates listed
in Table 6, along with Ogilby’s Chimaera Chimaera
ogilbyi, were assessed as NT for similar reasons.

For some wide-ranging pelagic and demersal
species, their NT status in Australia reflects their
global extinction risk status. In the case of the Blue
Shark Prionace glauca, a highly-mobile species, its
assessment reflects the global category of NT under
the assumption of connectivity with the regional
subpopulation(s). The wedgefishes (family Rhinidae)
are not highly-mobile but assumed to have some
connectivity with adjacent countries where they are
heavily exploited and have suffered steep declines.
Their NT assessment reflects reduced threat in
northern Australia, but some level of decline due to
regional connectivity. The levels of this connectivity
need to be defined in order to better understand
the risk to these globally threatened species.
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Some targeted sharks have historically undergone
population reductions due to exploitation but are
now recovering. The Dusky Shark Carcharhinus
obscurus, which is commercially targeted off
Western Australia, experienced historic declines
but the trend stabilised and the population is
now increasing since the implementation
of management measures. The Sandbar Shark
Carcharhinus plumbeus was also fished at
unsustainable levels in Western Australia, but again,
management is now allowing the species to recover.

LEAST CONCERN SPECIES

Species which currently do not qualify or are not
close to qualifying for a threatened category,
represent the majority of Australian sharks. Least
Concern species account for 70% of all species (68%
of sharks, 72% of rays, 93% of chimaeras). This level
is the highest for any complete regional extinction
risk assessment for sharks, including New Zealand
(60% LC), Europe (37% LC), and the Arabian Seas
region (12% LC) (see Finucci et al. 2019).

There are a number of factors that can result in a LC
status. Wide-ranging and abundant species often
qualify for a LC assessment. These species generally
do not meet Criteria B (small geographic range), C
(small population size), or D (very small or restricted
population). However, some do meet Criterion
A (population reduction) and some previously
abundant sharks are currently threatened. A lack
of threats or threats at a scale not likely to cause
population reduction is the central pillar of LC
assessments. It is worth noting though that the
focus here is primarily on fishing activities, the
major threat facing sharks, and the impacts of a
shifting climate on species is largely unknown.

Many LC species occur in deepwater and a general
lack of deepwater fishing beyond the upper
continental slope means that their population
status can be inferred to be stable, even
without quantitative data. That is, if there are
no threats operating at the depths which they
occur, population reduction is not likely. Deeper
water fishing activities are centred around the
southeast, where significant population reductions
of many upper slope species have occurred.
Outside of that region, deepwater fishing effort
is very low and localised spatially. For example,
the Commonwealth-managed western trawl
fisheries (Western Deepwater Trawl Fishery and the
North West Slope Trawl Fishery) have few active
vessels and very little fishing effort. The level of
deepwater refuge is a significant factor in the high
proportion of LC species. The closure to trawling
of most waters deeper than 700 m within the
Southern and Eastern Scalefish and Shark Fishery
of southeast Australia is a major management
measure influencing the LC status of many species.



Table 6: Near Threatened Australian sharks. An asterisk (*) denotes an Australian endemic species. For non-endemic
species, the assigned Red List status is for the Australian range only. Australian range specifies the mainland Australian
states and territories that the species occur in, or immediately adjacent to.

SQUALIDAE

CENTROPHORIDAE

SOMNIOSIDAE

OXYNOTIDAE
DALATIIDAE
ODONTASPIDIDAE
ALOPIIDAE
SCYLIORHINIDAE
CARCHARHINIDAE

GALEOCERDIDAE
SPHYRNIDAE
RHINIDAE

RAJIDAE

DASYATIDAE

UROLOPHIDAE

MYLIOBATIDAE

MOBULIDAE

CHIMAERIDAE

Scientific Name

*Squalus grahami

Squalus montalbani
Deania calcea

Deania quadrispinosa
Centroscymnus owstonii
Scymnodon macracanthus
Oxynotus bruniensis
Dalatias licha

Odontaspis ferox

Alopias vulpinus
*Cephaloscyllium variegatum
Carcharhinus amblyrhynchos
Carcharhinus obscurus
Carcharhinus plumbeus
Prionace glauca
Triaenodon obesus
Galeocerdo cuvier
Sphyrna zygaena

Rhina ancylostoma
Rhynchobatus australiae
Rhynchobatus palpebratus
*Dentiraja cerva
*Dentiraja endeavouri
*Dipturus gudgeri
Neotrygon annotata
*Trygonoptera testacea
*Urolophus kapalensis
Aetomylaeus vespertilio
Mobula mobular

Mobula tarapacana
Mobula thurstoni

Chimaera ogilbyi

Common Name

Australian Range

Eastern Longnose Spurdog | NSW, QLD 62
Philippine Spurdog NSW, QLD, WA 64
Brier Shark NSW, SA, TAS, VIC, WA 73
Longsnout Dodfish All (except NT) 74
Owston'’s Dogfish NSW, SA, TAS, VIC, WA 88
Largespine Velvet Dogfish NSW, SA, TAS, VIC, WA 92
Prickly Dogfish NSW, SA, TAS, VIC, WA 95
Black Shark All (except NT) 96
Smalltooth Sandtiger Shark | NSW, VIC, WA 142
Common Thresher All 147
Saddled Swellshark NSW, QLD 189
Grey Reef Shark NT, QLD, WA 206
Dusky Shark All 220
Sandbar Shark NSW, QLD, WA 221
Blue Shark All 230
Whitetip Reef Shark NT, QLD, WA 234
Tiger Shark NT, QLD, WA 235
Smooth Hammerhead NSW, SA, TAS, VIC, WA 240
Shark Ray NSW, NT, QLD, WA 250
Bottlenose Wedgefish NSW, NT, QLD, WA 251
Eyebrow Wedgefish NT, QLD, WA 252
Whitespotted Skate NSW, SA, TAS, VIC, WA 292
Endeavour Skate NSW, QLD 296
Bight Skate NSW, SA, TAS, VIC, WA 309
Plain Maskray NT, QLD, WA 338
Common Stingaree NSW, QLD 361
Kapala Stingaree NSW, QLD 369
Ornate Eagle Ray NT, QLD, WA 383
Giant Devilray NSW, QLD, WA 392
Chilean Devilray NSW, TAS 393
Bentfin Devilray QLD, WA 394
Ogilby's Chimaera All 401

The level of spatial refuge was an important driver
of many LC assessments, not only in the deep, but
also for coastal and shelf species. This includes
areas of little to no fishing pressure, fishery closed
areas (for example, considerable areas of Western
Australia’'s North Coast Bioregion and the Northern
Territory which are closed to trawling), state and
territory marine protected areas, and Australian
Marine Parks.

Fisheries management is another key driver of LC
assessments. There are several exploited species
which are managed at sustainable levels, for
example the Whiskery Shark Furgaleus macki, a
commercially targeted species of the southwest.

The management of exploited species relies on data
to understand the level of exploitation that can be
sustained without compromising the population.
In reality, the level of data to undertake a stock
assessment — a synthesis of biological and fishery
information to estimate stock size and harvest
rate — is available for only a handful of sharks (for
more information on these species see: www.fish.
gov.au). Thus, the level of exploitation or bycatch
that the majority of sharks can sustain is not known.
It is therefore important to use other information
on general fisheries management measures, life
history, catchability, fishing effort, and post-release
survivorship of discarded bycatch species to
understand their likely population trend.
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DATA DEFICIENT SPECIES

Species for which there is inadequate information
to make an assessment of their extinction risk
are priorities for research to understand their
population status. These species may range
anywhere along the spectrum from CR to LC. The
small number of DD species (n=26; 19 sharks, 7 rays;
Table 7) highlights the sufficiency of information
available to assess the extinction risk status of
most (92.1%) species. Having said that, knowledge
gaps for most species remain significant, and many
data-sufficient assessments are based on inferred or
suspected population trends.

For all species assessed as DD, it is unknown if fishing
is causing a population reduction. That is, there is a
lack of information on the level of interaction with
fisheries. Some species are known only from a
limited number of records, or even a single record.
In these cases, the full distribution of the species is
unknown, both geographically and in terms of its
depth range. This is essential information to assess
the level of overlap between the species and fishing
activities. Monitoring of bycatch levels and the
accurate identification of species will be essential
to gather this information and make an accurate
assessment of extinction risk status in the future.

Those species known from few records could be
shown to have a small geographic range and/or
a small population size. This is not necessarily an
issue with respect to extinction risk in the absence
of any threats, and several species known from only
a single or a limited number of records in Australia
have been assessed as LC where their known range
does not overlap with any threats. Delineating
the extent of occurrence for several DD species
will be important to accurately assess population
status. For example, the Elongate Carpetshark
Parascyllium elongatum, recorded from a single
specimen collected from the stomach of a School
Shark Galeorhinus galeus off southwest Australia,
may have a very small geographic range in an
area subject to fishing pressure. In contrast, the
globally distributed Megamouth Shark Megachasma
pelagios, which is known locally from a single
beached specimen in Western Australia, is not
likely to have a small geographic range. In fact, the
Australian record could even represent a case of
vagrancy. Until its local occurrence and interactions
with fisheries are better defined, its national Red List
status cannot be accurately assessed.

KNOWLEDGE AND CONSERVATION
ACTIONS

Each taxa profile specifies two sets of actions for
a species: actions to address knowledge gaps,
and actions to maintain, secure, and if necessary,
recover the population. The responsibility for each
action may fall with different parts of the research,
management, policy, and advocacy community, or
indeed to a combination of these.
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Knowledge actions

To improve the ability to accurately assess the
extinction risk status of species, and ultimately,
better conserve and manage them, all species
treated in this Action Plan require some knowledge
gaps be filled. Knowledge gaps are divided into five
themes, each of which improves the information
base from which to assess status.

Taxonomy: Taxonomy is the very foundation of
understanding what species ‘unit’ needs to be
assessed, managed, and conserved. Major advances
in resolving the taxonomy and nomenclature
(naming) of sharks has been made over the last two
decades, including the description of many new
species. Therefore, only a relatively small number
of species have actions stated in this Action Plan to
resolve outstanding issues.

The action resolve nomenclature is required for
8 species, where the current names of these
species may not be correct for the species
occurring in Australian waters: Western Gulper
Shark Centrophorus westraliensis, Southern
Dogfish Centrophorus zeehaani, Southern Sleeper
Shark Somniosus antarcticus, Zebra Hornshark
Heterodontus zebra, Short-tail Catshark Parmaturus
bigus, False Catshark Pseudotriakis microdon,
Blackspotted Whipray Maculabatis astra, and Brown
Whipray Maculabatis toshi.

In some cases, a currently used name may not
be the correct name available in the literature for
a species. A recent example is the Zebra Shark.
The widely-used scientific name was Stegostoma
fasciatum (described and named as such in 1783).
However, the species was actually first described in
1781 as Stegostoma tigrinum, a name which takes
precedence (Dahl et al. 2019) and which is used in
this Action Plan.

The action resolve species complex is required for
nine species: Piked Spurdog Squalus megalops,
Short-tail Lanternshark Etmopterus brachyurus,
Moller's Lanternshark Etmopterus molleri, Northern
Wobbegong Orectolobus wardi, Brownbanded
Bambooshark Chiloscyllium punctatum, Roughskin
Catshark Apristurus ampliceps, Fleshynose Catshark
Apristurus melanoasper, Freckled Catshark Apristurus
sinensis, and Sawtail Shark Figaro boardmani.

In these cases, what is currently referred to as a
single-species may in fact represent two or more
species. Morphometric and genetic examination
and comparison of museum specimens should
be undertaken to resolve species-boundaries and
this may result in the description and naming
of new species. For example, the Piked Spurdog
Squalus megalops was previously considered to be a
globally-ranging species found throughout tropical
and temperate oceans. Long thought to represent
a species complex, the description of several new
species from the ‘'megalops-complex’ is refining the



Table 7: Data Deficient Australian sharks. An asterisk (*) denotes an Australian endemic species. For non-endemic

species, the assigned Red List status is for the Australian range only. Australian range specifies the mainland Australian
states and territories that the species occur in, or immediately adjacent to.

Scientific Name

ECHINORHINIDAE Echinorhinus brucus
Echinorhinus cookei
SQUALIDAE

SOMNIOSIDAE

Cirrhigaleus australis
Scymnodalatias albicauda
Scymnodalatias sherwoodi
HETERODONTIDAE
PARASCYLLIIDAE

Heterodontus zebra
*Parascyllium elongatum
*Parascyllium sparsimaculatum
ORECTOLOBIDAE
MEGACHASMIDAE
PENTANCHIDAE

*Orectolobus reticulatus
Megachasma pelagios
*Asymbolus funebris
*Bythaelurus incanus
*Galeus gracilis
*Parmaturus bigus
SCYLIORHINIDAE Cephaloscyllium cooki
*Cephaloscyllium zebrum

PSEUDOTRIAKIDAE Pseudotriakis microdon

TRIAKIDAE *Hemitriakis abdita
CARCHARHINIDAE Rhizoprionodon oligolinx
ARHYNCHOBATIDAE | Bathyraja maccaini
*Pavoraja arenaria
RAJIDAE *Dentiraja flindersi
DASYATIDAE Hemitrygon parvonigra

Megatrygon microps
Pateobatis hortlei
Urogymnus acanthobothrium

species concept of the true Squalus megalops. While
the name is still used in various parts of the world,
the species appears to be an Australian endemic
and is treated as such in this Action Plan.

Distribution: The full geographic range is poorly-
defined for a considerable number of species. The
action clarify range is required for species with a
limited number of records in Australian waters and
those where the range is suspected to be wider than
currently recorded. Poorly-defined ranges may reflect
a lack of fisheries, scientific surveys, or ongoing
monitoring in areas where species are likely to occur.
This is particularly the case for many deepwater
species outside of southeast Australia.

Where species have been reported from a limited
number of specimens, their range is not fully
defined. An example is the Blotched Catshark
Asymbolus funebris which is known from only a
single record collected off southwest Australia.

Common Name

Australian Range

Page

No.

Bramble Shark SA, TAS, VIC, WA 51

Prickly Shark QLD, SA, TAS, VIC 52

Southern Mandarin Dogfish NSW, QLD, TAS, VIC 53

Whitetail Dogfish QLD, TAS 90

Sherwood'’s Dogfish TAS 91

Zebra Hornshark WA 111
Elongate Carpetshark WA 113
Ginger Carpetshark WA 115
Network Wobbegong NT, WA 128
Megamouth Shark WA 144
Blotched Catshark WA 165
Dusky Catshark WA 172
Slender Sawtail Shark NT, QLD, WA 175
Short-tail Catshark QLD 177
Cook’s Swellshark NT 184
Narrowbar Swellshark QLD 190
False Catshark QLD, WA 191
Darksnout Houndshark QLD 194
Grey Sharpnose Shark NT, QLD 232
McCain'’s Skate Antarctica 271
Sandy Skate SA, VIC, WA 283
Pygmy Thornback Skate SA 298
Dwarf Black Stingray WA 332
Smalleye Stingray NT, QLD 337
Hortle's Whipray NT, WA 346
Mumburarr Whipray NT 351

It is therefore unknown if it has a very localised
geographic range, is wider-spread off the
southwest, or even off southern Australia. Small
species like these may be overlooked in the field
due to their potentially cryptic behaviour and
occurrence in habitats which are not regularly fished
or surveyed.

A number of regionally or globally wide-ranging
species are known from a limited number of
Australian records and are likely to occur in more
places than currently recorded. The False Catshark
Pseudotriakis microdon has a wide but patchy global
distribution, but locally is known only from single
records off southwest and northeast Australia. The
global distribution of records suggests it occurs
more widely, at least off Western Australia and
Queensland. Similarly, some devilrays (Mobula spp),
many of which are highly-mobile pelagic species,
are likely distributed widely which does not reflect
their currently-known ranges. Within Australia,
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devilrays have generally limited interactions with
fisheries, but any bycatch should be carefully
examined to provide further clarification of ranges.

For some species which currently show a disjunct
range, a broader understanding of habitat,
biogeography, and the general distribution patterns
suggest that their ranges are not fully defined. In
some cases, it is a matter of logically connecting
the dots. The Slender Sawtail Shark Galeus gracilis is
known from several isolated and separated locations
across northern Australia. While it is possible that
these may represent different subpopulations, it is
more likely that they are part of a continuous range.
The Brown Stingaree Urolophus westraliensis, was
known only from northwest Western Australia, but
was recently recorded from the Northern Territory.
It is most likely that the species occurs in the gap
between these two areas but has not yet been
recorded there.

Poorly-delineated ranges may also result from
identification difficulties. This may be the case for
morphologically-similar groups of species, including
the devilrays mentioned above. Other examples
are the lanternsharks (Etmopterus spp) and the
Apristurus catsharks, of which there are nine of these
catsharks and 11 lanternsharks in Australian waters,
and ranges are considered poorly-defined for many
of these. These species occur primarily outside of
fishing activities so opportunities to gather more
records and refine distributions are limited (in the
absence of directed scientific surveys).

While defining the full geographic range is a lower
priority for Least Concern species which currently
face little to no threat where they occur, it is a high
priority for species which do overlap or potentially
overlap with fishing activities. Geographic range
defines how much a species overlaps with a threat
or where it may have refuge. It is also vital for
accurately applying the IUCN Red List Criterion B
(the small geographic range criterion).

Population trend: Most threatened sharks meet
Criterion A (the population size reduction criterion).
Therefore, understanding the trend in population
over time is crucial to accurate assessments of
extinction risk, particularly given that exploitation
by fisheries (either targeted or through bycatch)
is the main threat facing most threatened species.
Species-specific population trend is available for very
few sharks. Most threatened assessments rely on
population trend being inferred or suspected from
information other than abundance or catch rates,
such as levels of fishing effort.

The action monitor catch is required for all sharks
that interact with fisheries. For some targeted
commercial species, catch rates are monitored
through fisheries management arrangements, but
the overwhelming majority of species do not have
catch data accurately recorded. The action is not
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required for species which do not currently interact
with fisheries, but this would change should fishing
patterns change and begin to catch these species.

To accurately assess species against Criterion A,
long-term trend data are needed. To obtain such
data, even if only for higher risk or Data Deficient
species, would require a significant investment
in species identification training, fishery observer
programs, and data reporting. Fisheries interacting
with EPBC Act or state/territory-listed threatened
species are required to record catches in logbooks,
however there are serious issues with the accuracy
of data recorded. For example, species identification
of sawfishes recorded in logbooks is problematic
and catches recorded generically as ‘sawfish’ may
mask population trends for individual species.

The action monitor sightings is used in place
of monitor catches for large-bodied species
which have limited interactions with commercial
fisheries. Four species require this action: Whale
Shark Rhincodon typus, Basking Shark Cetorhinus
maximus, Reef Manta Ray Mobula alfredi, and
Giant Manta Ray Mobula birostris. Long-term visual
surveys of these species can be informative for
understanding population trend of the Whale Shark
and the Reef Manta Ray which aggregate seasonally
at predictable sites. For the Basking Shark and the
Giant Manta Ray, monitoring incidental sightings
will be useful in defining occurrence and seasonality.

Life history: Information on a species' life
history provides an understanding of biological
productivity and therefore, a species’ ability to
sustain exploitation or recover from population
depletion. Age and growth (how fast a species
grows, when it reaches sexual maturity, and how
long it lives for) and reproductive biology (how
often it reproduces and how many offspring it
has) are the critical parameters to understand
productivity. In its simplest form, a more productive
species (one that grows quickly, reaches sexual
maturity at an early age, reproduces regularly, and
produces many offspring) is more likely to sustain
higher levels of mortality than a less productive
species. In general, sharks are considered to have
limited biological productivity, which increases
susceptibility to population depletion and therefore
extinction risk.

The actions assess reproduction and assess age are
required for many sharks. For example, the only
chimaera for which there is reproductive biology
and age data available for is the Elephantfish
Callorhinchus millii; all other chimaeras require
studies into their life history. Age data are also
used to calculate generation length — a required
parameter for assessing species against Criterion A
—but in many instances in this Action Plan, this data
had to be borrowed from other species to at least
provide a generation length estimate.



To address this massive knowledge gap, basic life
history studies are required across species groups.
This will require an investment in projects that focus
on researching the biology of many poorly-known
or even ‘difficult’ to sample species. Projects on
shark life history are well suited to postgraduate
research. Partnerships between universities, fisheries
management agencies, and the fishing industry
itself can improve sample sourcing, and ensure
study results are fed back into management.

Connectivity: The extinction risk status of regionally
or globally distributed species can be influenced
by threatening processes operating outside of
Australian waters. The Red List status in this Action
Plan of many highly-mobile pelagic species reflects
their global status. For example, the circumglobal
Blue Shark Prionace glauca is considered to be
one global population, with no or only weak
genetic differences within and between major
ocean basins. There are many ways to assess
connectivity including genetic approaches, tagging,
telemetry, and comparisons of parasite fauna.
Each of these approaches provides information at
different spatial and evolutionary scales. Advances
in molecular ecology has allowed studies into the
population structure or connectivity of populations
to become commonplace. These studies rely on
the collection of biological material from individual
sharks from which DNA can be extracted and
compared to individuals from other geographic
locations. Tagging and telemetry studies are the
next most commonly used approach to assessing
connectivity, providing contemporary data on
connectivity compared to the more evolutionary
time frames of genetic approaches.

The action assess connectivity is required for many
species which range outside of Australia. The level
of connectivity can have a significant bearing on
a species’ Australian extinction risk status even in
the absence of local threats. Understanding if the
regional footprint of threat (for example intense
and largely unregulated fisheries in Southeast Asia
or pelagic longline fisheries in the Western Pacific)
impact the portion of the population which resides
in, transits through, or visits Australian waters
will drive more accurate assessments of national
extinction risk status. This is particularly important

for ‘lifeboat’ species which are under threat outside
of Australian waters but are secure here. A priority
is to understand the connectivity of the globally
Critically Endangered wedgefishes and the Giant
Guitarfish Glaucostegus typus between northern
Australia and Indonesia where severe declines have
been documented.

Understanding local connectivity is also valuable
for management, although here we have applied
the action assess connectivity in this Action Plan
only to regionally or globally distributed species.
A good example to demonstrate the wider value
of delineating population structure is the Northern
River Shark Glyphis garricki. This species is found
only in southern Papua New Guinea and northern
Australia. It is an euryhaline species which uses
macrotidal tropical rivers as nursery areas. Adults
also occur in rivers, but marine records in between
rivers suggest some movement between systems.
Molecular research has shown that each of the five
major regions of its range (Papua New Guinea,
Van Diemen Gulf and the Daly River in the NT,
and Cambridge Gulf and King Sound in WA)
are genetically distinct populations (Feutry et al.
2020). The movement rates between neighbouring
populations is very low and if the stock of
adults in one area was depleted, it would not
be repopulated via immigration. Each region
therefore needs to be treated as a separate
management unit.

Conservation actions

Conservation actions are provided for each species,
regardless of the Red List status assigned them in
this Action Plan. While threatened species require
immediate action to conserve, manage, and recover
their populations, Least Concern species also
require action to maintain their secure status. Data
Deficient species require action to understand
various aspects of their population, but since an
assessment as Data Deficient acknowledges the
possibility that future research may show that a
threatened category is appropriate, action is also
needed to minimise or mitigate threats until such
time as more information is available to show that
the species is not threatened. Conservation actions
are outlined in Table 8.

31



Table 8: Actions required to conserve, manage, and where appropriate, recover, Australia’s sharks. Threatened species
are those assessed in the categories Critically Endangered, Endangered, or Vulnerable. International instruments:
CITES, Convention on International Trade in Endangered Species of Wild Fauna and Flora; CMS, Convention on the
Conservation of Migratory Species of Wild Animals; RFMOs, regional fisheries management organisations.

Threatened Species

Recover population. For species estimated, inferred, or suspected to have undergone a population reduction
meeting the thresholds under Criterion A (the population size reduction criterion), management actions are required
to recover the population so that the species no longer meets the thresholds for listing as threatened. This may
include a suite of measures including those listed in the following rows.

Protect species. For species not listed on the Commonwealth EPBC Act and/or relevant state/territory legislation,
these require assessment against the listing criteria of the relevant legislation.

Mitigate catch. A suite of measures can help reduce interactions between threatened species and fisheries. In many
cases, research is required to identify the appropriate measures, and these include, but are not limited to, spatial
management (marine protected areas, spatial or temporal fishery closures), fishing gear modification (e.g., Turtle
Exclusion Devices in prawn trawl fisheries), fishery input measures (i.e., fishing effort reduction), or bycatch trigger
levels (i.e., when a fishery reaches a specified bycatch level of a threatened species, management rules (such as
move-on rules) are triggered).

Reduce post-release mortality. Fishing gear modifications and best practice safe handling techniques can improve the
likelihood of survival of discarded bycatch species. Training commercial fishers in safe handling and release measures is

required where fisheries interact with threatened species. This also needs to include species identification so fishers are

aware of and can identify threatened species.

Identify and protect critical habitat. Critical habitat includes areas used for breeding, nurseries, and feeding, and
each of these may be different for a single species. In most cases, critical habitat is yet to be identified for Australia’s
threatened species, or at best is partially understood.

Engage internationally to recover population. For species connected to regional subpopulation(s) or the global
population as a whole, and whose Australian Red List status reflects their broader regional or global status, the
effective implementation of existing international instruments, specifically RFMOs, CITES, and CMS, is essential.
Where species are not listed on these instruments, consideration needs to be given to their eligibility for listing, or if
other international or regional measures are appropriate.

Near Threatened

Monitor population. Since Near Threatened species may be close to qualifying for a threatened category in the near
future, catch and effort levels should be monitored in fisheries to understand population trend for future assessment
against the categories and criteria.

Manage catch at sustainable levels. Directly related to the above, for species that are targeted or retained as
byproduct, fisheries management should aim to ensure catches are sustainable without the risk that the species
would meet a listing in a threatened category in the future.

Mitigate catch. As defined above to ensure these species do not undergo a population reduction or continuing
decline that may result in a threatened assessment in the near future, by ensuring catches remain at sustainable
levels.

Reduce post-release mortality. Where the species is not a target or byproduct species, fishing gear modifications
and best practice safe handling techniques can improve the likelihood of survival of discarded bycatch species. Training
commercial fishers in safe handling and release measures is required where fisheries interact with Near Threatened species.

Identify and protect critical habitat. Critical habitat includes areas used for breeding, nurseries, and feeding, and
each of these may be different for a single species. Identifying critical habitat will assist in implementing management
that will ensure populations do not move into a threatened category.

Maintain population. Least Concern species may be wide-ranging, abundant, face few threats, or have life history
characteristics that enable them to withstand current levels of threats. Current management measures (including
spatial management, refuges, fisheries input and output controls) that result in a Least Concern assessment should be
maintained to ensure the population remains stable.

Manage catch at sustainable levels. For species that are targeted or retained as byproduct, fisheries management
should aim to ensure catches are sustainable without the risk that the species would meet a listing in a threatened
category in the future.

Limit bycatch. For species that are taken as bycatch, fisheries management should aim to ensure interactions are
limited as much as possible.

Data Deficient

Understand population. Since there is inadequate information to assess Data Deficient species, action is required
to understand (a) distribution; (b) life history; (c) the level of interactions with fisheries; (d) the effects of any other
threats; and, (e) population status and trends.



Mitigate catch. Since an assessment as Data Deficient acknowledges the possibility that future research may show
that a threatened category is appropriate, catch should be mitigated until such time as more information is available
to show that the species is not threatened (measures may then need to be ongoing).

Reduce post-release mortality. Since an assessment as Data Deficient acknowledges the possibility that future
research may show that a threatened category is appropriate, post-release mortality should be reduced until
such time as more information is available to show that the species is not threatened (measures may then need
to be ongoing).

Identify and protect critical habitat. Critical habitat includes areas used for breeding, nurseries, and feeding, and
each of these may be different for a single species. Identifying critical habitat will assist in the future assessment of
Data Deficient species.

All categories where relevant

Maintain deepwater refuge. The extinction risk status of many Australian species is wholly or partially a result of
deepwater refuge beyond any fishing activities or with only limited fishing activities. Of importance is to maintain the
trawling closure of most Southern and Eastern Scalefish and Shark Fishery waters deeper than 700 m.

Maintain river-estuary connectivity. For euryhaline species that utilise, and move between, marine and riverine
environments and for some estuarine specialists, maintaining the connectivity between the estuary and river reaches
is vital.
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THREATENED SPECIES RECOMMENDATIONS

An overarching recommendation is provided for each threatened species (Table 9). These recommendations
consider a species’ current EPBC Act listing, fisheries management measures and management plans that are
currently in place, the role of international conservation instruments, and the evidence-base underlying the
assessment. The recommendations are:

Consider listing (5 species):

These species are currently not listed under the
EPBC Act. A Threatened Species Nomination for
amending the list of threatened species under
the EPBC Act should be considered for each of
these species;

Consider up-listing (3 species):

These species are currently listed under the
EPBC Act at a lower category than the category
assigned in this Action Plan. A Threatened
Species Nomination for amending the list of
threatened species under the EPBC Act should
be considered for each of these species;

Consider down-listing (2 species):

These species are currently listed on the EPBC
Act at a higher category than the category
assigned in this Action Plan. A Threatened Species
Nomination for amending the list of threatened
species under the EPBC Act should be considered
for each of these species;

Maintain & improve management (3 species):

These species are listed under the EPBC Act and
conservation measures in place are expected
to allow for the recovery of the Grey Nurse
Shark Carcharias taurus and the White Shark
Carcharodon carcharias. The status of the
Maugean Skate Zearaja maugeana however
is more precarious and extra measures are
needed to secure the population (including the
preparation of a Recovery Plan);

Maintain Plan of Management (4 species):

These species are listed as Conservation
Dependent under the EPBC Act. Conservation
Dependent is not an IUCN category and is unique
to the EPBC Act. The category is currently only
applied to commercially harvested marine species
that have been shown to meet the criteria for
EPBC Act threatened species listing. To qualify for
Conservation Dependent, a species must be the
focus of a Plan of Management aiming to cease its

decline and support recovery. These species have
an existing rebuilding strategy or management
strategy (AFMA 2012, AFMA 2015b), or in the
case of the Scalloped Hammerhead Sphyrna
lewini, have state and territory management in
place that restricts catch levels;

Maintain & improve fisheries
management (1 species):

This species is not listed under the EPBC Act but is
subject to management measures in the fisheries
which primarily interact with it. These measures
are considered adequate to permit its recovery,
although improved measures such as bycatch
reduction, improving post-release survivorship,
and the definition and protection of critical
habitat (e.g. nursery areas) will aid recovery;

Engage internationally (9 species):

These species are regionally or globally
connected and the category assigned in this
Action Plan reflects their globally threatened
status. Australia should engage internationally to
ensure the effective implementation of existing
international instruments, specifically regional
fisheries management organisations (RFMOs), the
Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES), and the
Convention on the Conservation of Migratory
Species of Wild Animals (CMS);

Prioritise data collection (12 species):

These species have been assessed as meeting a
threatened category noting the precautionary
lens of the Action Plan assessment process.
This includes assessment based on inferred or
suspected population reduction or continuing
decline. It is recognised that further data are
required to strengthen the evidence-base
underlying these status determinations. These
species are priorities for research and monitoring
to provide data to support inferred or suspected
population reductions or continuing declines
identified in the Action Plan.

The implementation of the recommendations and actions in this Action Plan will require an ongoing and
enhanced investment in science and management which will help secure the future of sharks in Australia.
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Table 9: Recommendations for Australian sharks assigned to an IUCN Red List threatened category (Action Plan

Category) in relation to their current threatened listing under the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act Category). An asterisk (*) denotes an Australian endemic species.
For non-endemic species, the assigned Action Plan Category is for the Australian range only. Categories:
CR, Critically Endangered; EN, Endangered; VU, Vulnerable; CD, Conservation Dependent (EPBC Act only).

Scientific Name

Common Name

Action Plan

EPBC Act

*Cephaloscyllium albipinnum
*Dentiraja confusus

*Squalus chloroculus
*Squatina albipunctata
Anoxypristis cuspidata

Pristis pristis
Pristis zijsron
Pristis clavata

Glyphis garricki
Glyphis glyphis

*Zearaja maugeana
Carcharias taurus
Carcharodon carcharias

Centrophorus harrissoni
Centrophorus zeehaani
Galeorhinus galeus
Sphyrna lewini

Sphyrna mokarran

Carcharhinus longimanus
Rhincodon typus

Alopias pelagicus
Cetorhinus maximus
Mobula birostris

Alopias superciliosus
Isurus oxyrinchus

Isurus paucus
Carcharhinus falciformis

*Dipturus canutus
*Urolophus orarius
*Brachaelurus colcloughi
Eusphyra blochii
Aptychotrema timorensis
*Dentiraja australis
*Spiniraja whitleyi
*Hemitrygon fluviorum
Urolophus bucculentus
*Urolophus sufflavus
*Urolophus viridis
Myliobatis hamlyni

Consider listing
Whitefin Swellshark
Australian Longnose Skate
Greeneye Spurdog
Eastern Angelshark
Narrow Sawfish
Consider up-listing
Largetooth Sawfish
Green Sawfish
Dwarf Sawfish
Consider down-listing
Northern River Shark
Speartooth Shark
Maintain & improve management
Maugean Skate
Grey Nurse Shark
White Shark
Maintain Plan of Management
Harrisson’s Dogfish
Southern Dogfish
School Shark
Scalloped Hammerhead

Maintain & improve fisheries management

Great Hammerhead
Engage internationally

Oceanic Whitetip Shark
Whale Shark
Pelagic Thresher
Basking Shark
Giant Manta Ray
Bigeye Thresher
Shortfin Mako
Longfin Mako
Silky Shark

Prioritise data collection
Grey Skate
Coastal Stingaree
Colclough’s Shark
Winghead Shark
Spotted Shovelnose Ray
Sydney Skate
Melbourne Skate
Estuary Stingray
Sandyback Stingaree
Yellowback Stingaree
Greenback Stingaree
Purple Eagle Ray

Category

CR
CR
EN
VU
VU

CR
CR
EN

VU
VU

EN
VU
VU

EN
EN
EN
EN

EN

CR
EN
EN
EN
EN
VU
VU
VU
VU

EN
EN
VU
VU
VU
VU
VU
VU
VU
VU
VU
VU

Category

VU
vu
\'AY)

EN
CR

EN

East: CR West: VU

VU

CD
CD
CD
CD
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b 36 Grey Nurse Shark. Image: David Harasti



THE IUCN RED LIST CATEGORY OF EACH AUSTRALIAN

SHARK, RAY, AND CHIMAERA

This list tabulates the IUCN Red List Category assigned to all Australian shark taxa (328 species). The following
section provides accounts for each of these species. Those accounts follow the taxonomic order listed here. An
asterisk (*) denotes an Australian endemic species. For non-endemic species, the assigned Action Plan Category
is for the Australian range only. IUCN Red List Categories (Action Plan Category): CR, Critically Endangered;
EN, Endangered; VU, Vulnerable; NT, Near Threatened; LC, Least Concern; DD, Data Deficient.

CHLAMYDOSELACHIDAE
HEXANCHIDAE

ECHINORHINIDAE

SQUALIDAE

CENTROPHORIDAE

ETMOPTERIDAE

SOMNIOSIDAE

Scientific Name

Chlamydoselachus anguineus
Heptranchias perlo
Hexanchus griseus
Hexanchus nakamurai
Notorynchus cepedianus
Echinorhinus brucus
Echinorhinus cookei
Cirrhigaleus australis
Squalus acanthias
*Squalus albifrons
Squalus altipinnis
*Squalus chloroculus
Squalus crassispinus
Squalus edmundsi
*Squalus grahami
*Squalus megalops
Squalus montalbani
Squalus nasutus

*Squalus notocaudatus
Centrophorus granulosus
Centrophorus harrissoni
Centrophorus moluccensis
Centrophorus squamosus
*Centrophorus westraliensis
*Centrophorus zeehaani
Deania calcea

Deania quadrispinosa
Centroscyllium kamoharai
Etmopterus bigelowi
Etmopterus brachyurus
Etmopterus dianthus
*Etmopterus dislineatus
Etmopterus evansi
Etmopterus fusus
Etmopterus granulosus
Etmopterus lucifer
Etmopterus molleri
Etmopterus pusillus
Etmopterus unicolor
Centroscymnus coelolepis

Centroscymnus owstonii

Common Name

Frill Shark

Sharpnose Sevengill Shark
Bluntnose Sixgill Shark
Bigeye Sixgill Shark
Broadnose Sevengill Shark
Bramble Shark

Prickly Shark

Southern Mandarin Dogfish
Whitespotted Spurdog
Eastern Highfin Spurdog
Western Highfin Spurdog
Greeneye Spurdog
Fatspine Spurdog
Edmunds' Spurdog
Eastern Longnose Spurdog
Piked Spurdog

Philippine Spurdog
Western Longnose Spurdog
Bartail Spurdog

Gulper Shark

Harrisson’s Dogfish
Endeavour Dogfish
Leafscale Gulper Shark
Western Gulper Shark
Southern Dogfish

Brier Shark

Longsnout Dogfish
Bareskin Dogfish

Blurred Smooth Lanternshark

Short-tail Lanternshark
Pink Lanternshark
Lined Lanternshark
Blackmouth Lanternshark
Pygmy Lanternshark
Southern Lanternshark
Blackbelly Lanternshark
Moller's Lanternshark
Smooth Lanternshark
Bristled Lanternshark
Portuguese Dodfish
Owston'’s Dogfish

Action Plan
Category

LC
LC
LC
LC
LC
DD
DD
DD
LC
LC
LC
EN
LC
LC
NT
LC
NT
LC
LC
LC
EN
LC
LC
LC
EN
NT
NT
LC

LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
NT
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SOMNIOSIDAE (cont.)

OXYNOTIDAE
DALATIIDAE

PRISTIOPHORIDAE

SQUATINIDAE

HETERODONTIDAE

PARASCYLLIIDAE

BRACHAELURIDAE

ORECTOLOBIDAE

HEMISCYLLIIDAE

GINGLYMOSTOMATIDAE

STEGOSTOMIDAE
RHINCODONTIDAE
MITSUKURINIDAE
CARCHARIIDAE

38

Scientific Name

Centroselachus crepidater
Scymnodalatias albicauda
Scymnodalatias sherwoodi
Scymnodon macracanthus
Somniosus antarcticus
Zameus squamulosus
Oxynotus bruniensis
Dalatias licha
Euprotomicrus bispinatus
Isistius brasiliensis

Isistius plutodus
Squaliolus aliae
*Pristiophorus cirratus
*Pristiophorus delicatus
*Pristiophorus nudipinnis
*Squatina albipunctata
*Squatina australis
*Squatina pseudocellata
*Squatina tergocellata
*Heterodontus galeatus
*Heterodontus portusjacksoni
Heterodontus zebra
*Parascyllium collare
*Parascyllium elongatum
*Parascyllium ferrugineum
*Parascyllium sparsimaculatum
*Parascyllium variolatum
*Brachaelurus colcloughi
*Brachaelurus waddi
Eucrossorhinus dasypogon
*Qrectolobus floridus
*Orectolobus halei
*Qrectolobus hutchinsi
*Qrectolobus maculatus
Orectolobus ornatus
*Orectolobus parvimaculatus
*QOrectolobus reticulatus
Orectolobus wardi
*Sutorectus tentaculatus
Chiloscyllium punctatum
Hemiscyllium hallstromi
Hemiscyllium ocellatum
Hemiscyllium trispeculare
Nebrius ferrugineus
Stegostoma tigrinum
Rhincodon typus
Mitsukurina owstoni

Carcharias taurus

Common Name

Golden Dogfish

Whitetail Dogfish
Sherwood’s Dogfish
Largespine Velvet Dogfish
Southern Sleeper Shark
Velvet Dogfish

Prickly Dogfish

Black Shark

Pygmy Shark

Smalltooth Cookiecutter Shark
Largetooth Cookiecutter Shark
Smalleye Pygmy Shark
Common Sawshark
Tropical Sawshark
Southern Sawshark
Eastern Angelshark
Australian Angelshark
Western Angelshark
Ornate Angelshark
Crested Hornshark

Port Jackson Shark

Zebra Hornshark

Collared Carpetshark
Elongate Carpetshark
Rusty Carpetshark

Ginger Carpetshark

Varied Carpetshark
Colclough’s Shark

Blind Shark

Tasselled Wobbegong
Floral Banded Wobbegong
Gulf Wobbegong

Western Wobbegong
Spotted Wobbegong
Ornate Wobbegong

Dwarf Spotted Wobbegong
Network Wobbegong
Northern Wobbegong
Cobbler Wobbegong
Brownbanded Bambooshark
Papuan Epaulette Shark
Epaulette Shark

Speckled Carpetshark
Tawny Shark

Zebra Shark

Whale Shark

Goblin Shark

Grey Nurse Shark

Action Plan
Category
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ODONTASPIDIDAE
PSEUDOCARCHARIIDAE
MEGACHASMIDAE
ALOPIIDAE

CETORHINIDAE

LAMNIDAE

PENTANCHIDAE

SCYLIORHINIDAE

PSEUDOTRIAKIDAE
TRIAKIDAE

Scientific Name

Odontaspis ferox
Pseudocarcharias kamoharai
Megachasma pelagios
Alopias pelagicus

Alopias superciliosus
Alopias vulpinus
Cetorhinus maximus
Carcharodon carcharias
Isurus oxyrinchus

Isurus paucus

Lamna nasus

Apristurus albisoma
Apristurus ampliceps
*Apristurus australis
*Apristurus bucephalus
Apristurus longicephalus
Apristurus melanoasper
Apristurus pinguis
Apristurus platyrhynchus
Apristurus sinensis
*Asymbolus analis
*Asymbolus funebris
*Asymbolus occiduus
*Asymbolus pallidus
*Asymbolus parvus
*Asymbolus rubiginosus
*Asymbolus submaculatus
*Asymbolus vincenti
*Bythaelurus incanus
*Figaro boardmani

*Figaro striatus

*Galeus gracilis
*Halaelurus sellus
*Parmaturus bigus
*Atelomycterus fasciatus
*Atelomycterus macleayi
Atelomycterus marnkalha
*Aulohalaelurus labiosus
*Cephaloscyllium albipinnum
Cephaloscyllium cooki
*Cephaloscyllium hiscosellum
*Cephaloscyllium laticeps
Cephaloscyllium signourum
*Cephaloscyllium speccum
*Cephaloscyllium variegatum
*Cephaloscyllium zebrum
Pseudotriakis microdon

*Furgaleus macki

Common Name

Smalltooth Sandtiger Shark
Crocodile Shark
Megamouth Shark
Pelagic Thresher
Bigeye Thresher
Common Thresher
Basking Shark

White Shark

Shortfin Mako

Longfin Mako
Porbeagle
White-bodied Catshark
Roughskin Catshark
Pinocchio Catshark
Bighead Catshark
Smoothbelly Catshark
Fleshynose Catshark
Bulldog Catshark
Bigfin Catshark
Freckled Catshark

Grey Spotted Catshark
Blotched Catshark
Western Spotted Catshark
Pale Spotted Catshark
Dwarf Catshark

Orange Spotted Catshark
Variegated Catshark
Gulf Catshark

Dusky Catshark

Sawtail Shark

Northern Sawtail Shark
Slender Sawtail Shark
Speckled Catshark
Short-tail Catshark
Banded Catshark
Marbled Catshark
Eastern Banded Catshark
Blackspotted Catshark
Whitefin Swellshark
Cook’s Swellshark
Reticulate Swellshark
Draughtboard Shark
Flagtail Swellshark
Speckled Swellshark
Saddled Swellshark
Narrowbar Swellshark
False Catshark
Whiskery Shark

Action Plan
Category

NT
LC
DD
EN
VU
NT
EN
VU
VU
VU
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
DD
LC
LC
LC
LC
LC
LC
DD
LC
LC
DD
LC
DD
LC
LC
LC
LC
CR
DD
LC
LC
LC
LC
NT
DD
DD
LC
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TRIAKIDAE (cont.)

HEMIGALEIDAE

CARCHARHINIDAE

GALEOCERDIDAE
SPHYRNIDAE

PRISTIDAE

40

Scientific Name

Galeorhinus galeus
*Hemitriakis abdita
*Hemitriakis falcata
Hypogaleus hyugaensis
lago garricki

*Mustelus antarcticus
*Mustelus ravidus
*Mustelus stevensi
Hemigaleus australiensis
Hemipristis elongata
Carcharhinus albimarginatus
Carcharhinus altimus
Carcharhinus amblyrhynchoides
Carcharhinus amblyrhynchos
Carcharhinus amboinensis
Carcharhinus brachyurus
Carcharhinus brevipinna
Carcharhinus cautus
Carcharhinus coatesi
Carcharhinus falciformis
Carcharhinus fitzroyensis
Carcharhinus galapagensis
Carcharhinus leucas
Carcharhinus limbatus
Carcharhinus longimanus
Carcharhinus macloti
Carcharhinus melanopterus
Carcharhinus obscurus
Carcharhinus plumbeus
Carcharhinus sorrah
Carcharhinus tilstoni
Glyphis garricki

Glyphis glyphis

Loxodon macrorhinus
Negaprion acutidens
Prionace glauca
Rhizoprionodon acutus
Rhizoprionodon oligolinx
Rhizoprionodon taylori
Triaenodon obesus
Galeocerdo cuvier
Eusphyra blochii

Sphyrna lewini

Sphyrna mokarran
Sphyrna zygaena
Anoxypristis cuspidata

Pristis clavata

Common Name

School Shark

Darksnout Houndshark
Sicklefin Houndshark
Pencil Shark

Longnose Houndshark
Gummy Shark

Grey Gummy Shark
Western Spotted Gummy Shark
Australian Weasel Shark
Fossil Shark

Silvertip Shark

Bignose Shark

Graceful Shark

Grey Reef Shark

Pigeye Shark

Bronze Whaler

Spinner Shark

Nervous Shark
Australian Blackspot Shark
Silky Shark

Creek Whaler

Galapagos Shark

Bull Shark

Common Blacktip Shark
Oceanic Whitetip Shark
Hardnose Shark

Blacktip Reef Shark
Dusky Shark

Sandbar Shark

Spot-tail Shark
Australian Blacktip Shark
Northern River Shark
Speartooth Shark
Sliteye Shark

Sharptooth Lemon Shark
Blue Shark

Milk Shark

Grey Sharpnose Shark
Australian Sharpnose Shark
Whitetip Reef Shark
Tiger Shark

Winghead Shark
Scalloped Hammerhead
Great Hammerhead
Smooth Hammerhead
Narrow Sawfish

Dwarf Sawfish

Action Plan
Category

EN
DD
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
NT
LC
LC
LC
LC
LC
VU
LC
LC
LC
LC
CR
LC
LC
NT
NT
LC
LC
VU
VU
LC
LC
NT
LC
DD

NT
NT
VU
EN
EN
NT
VU
EN
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PRISTIDAE (cont.)

RHINIDAE

GLAUCOSTEGIDAE
RHINOBATIDAE
TRYGONORRHINIDAE

NARCINIDAE

HYPNIDAE
TORPEDINIDAE
ARHYNCHOBATIDAE

RAJIDAE

Scientific Name

Pristis pristis

Pristis zijsron

Rhina ancylostoma
Rhynchobatus australiae
Rhynchobatus palpebratus
Glaucostegus typus
Rhinobatos sainsburyi
*Aptychotrema rostrata
Aptychotrema timorensis
*Aptychotrema vincentiana
*Trygonorrhina dumerilii
*Trygonorrhina fasciata
*Narcinops lasti
*Narcinops nelsoni
*Narcinops ornata
*Narcinops tasmaniensis
*Narcinops westraliensis
*Hypnos monopterygius
Tetronarce nobiliana
Bathyraja eatoni
Bathyraja irrasa
*Bathyraja ishiharai
Bathyraja maccaini
Bathyraja murrayi
Bathyraja richardsoni
*Insentiraja laxipella
Insentiraja subtilispinosa
*Irolita waitii

*Irolita westraliensis
*Notoraja azurea
*Notoraja hirticauda
*Notoraja ochroderma
*Notoraja sticta
*Pavoraja alleni
*Pavoraja arenaria
*Pavoraja mosaica
*Pavoraja nitida
*Pavoraja pseudonitida
*Pavoraja umbrosa
Amblyraja hyperborea
*Dentiraja australis
*Dentiraja cerva
*Dentiraja confusus
*Dentiraja endeavouri
*Dentiraja falloargus
*Dentiraja flindersi
*Dentiraja healdi

*Dentiraja lemprieri

Common Name

Largetooth Sawfish
Green Sawfish

Shark Ray

Bottlenose Wedgefish
Eyebrow Wedgefish
Giant Guitarfish
Goldeneye Shovelnose Ray
Eastern Shovelnose Ray
Spotted Shovelnose Ray
Western Shovelnose Ray
Southern Fiddler Ray
Eastern Fiddler Ray
Western Numbfish
Eastern Numbfish
Ornate Numbfish
Tasmanian Numbfish
Banded Numbfish
Coffin Ray

Great Torpedo

Eaton's Skate

Kerguelen Skate

Abyssal Skate

McCain's Skate

Murray's Skate
Richardson'’s Skate
Eastern Looseskin Skate
Western Looseskin Skate
Southern Round Skate
Western Round Skate
Blue Skate

Ghost Skate

Pale Skate

Blotched Skate

Allen’s Skate

Sandy Skate

Mosaic Skate

Peacock Skate

False Peacock Skate
Dusky Skate

Boreal Skate

Sydney Skate
Whitespotted Skate
Australian Longnose Skate
Endeavour Skate

False Argus Skate
Pygmy Thornback Skate
Heald's Skate

Australian Thornback Skate

Action Plan
Category

CR
CR
NT
NT
NT
LC
LC
LC
VU
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
DD
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
DD
LC
LC
LC
LC
LC
VU
NT
CR
NT
LC
DD
LC
LC
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RAJIDAE (cont.)

ANACANTHOBATIDAE

HEXATRYGONIDAE
PLESIOBATIDAE
DASYATIDAE

GYMNURIDAE

42

Scientific Name

*Dentiraja oculus
*Dentiraja polyommata
*Dipturus acrobelus
*Dipturus apricus
*Dipturus canutus
*Dipturus grahami
*Dipturus gudgeri
*Dipturus melanospilus
*Dipturus queenslandicus
*Dipturus wengi
*Leucoraja pristispina
Okamejei arafurensis
*Okamejei leptoura
*Rajella challengeri
*Spiniraja whitleyi
*Zearaja maugeana
Sinobatis bulbicauda
*Sinobatis caerulea
*Sinobatis filicauda
Hexatrygon bickelli
Plesiobatis daviesi
Bathytoshia brevicaudata
Bathytoshia lata
*Hemitrygon fluviorum
Hemitrygon parvonigra
Himantura australis
Himantura leoparda
Maculabatis astra
Maculabatis toshi
Megatrygon microps
Neotrygon annotata
Neotrygon australiae
*Neotrygon leylandi
*Neotrygon ningalooensis
Neotrygon picta
Neotrygon trigonoides
Pastinachus ater
Pateobatis fai

Pateobatis hortlei
Pateobatis jenkinsii
Pteroplatytrygon violacea
Taeniura lymma
Taeniurops meyeni
Urogymnus acanthobothrium
Urogymnus asperrimus
Urogymnus dalyensis
Urogymnus granulatus

Gymnura australis

Common Name

Australian Ocellate Skate
Argus Skate

Australian Deepwater Skate
Pale Tropical Skate

Grey Skate

Graham's Skate

Bight Skate

Blacktip Skate
Queensland Deepwater Skate
Weng's Skate

Sawback Skate

Arafura Skate

Australian Thintail Skate
Challenger Skate
Melbourne Skate
Maugean Skate

West Australian Legskate
Indigo Legskate

East Australian Legskate
Sixgill Stingray

Giant Stingaree

Smooth Stingray

Brown Stingray

Estuary Stingray

Dwarf Black Stingray
Australian Whipray
Leopard Whipray
Blackspotted Whipray
Brown Whipray
Smalleye Stingray

Plain Maskray

Aust. Bluespotted Maskray
Painted Maskray
Ningaloo Maskray
Speckled Maskray

Coral Sea Maskray
Broad Cowtail Ray

Pink Whipray

Hortle's Whipray
Jenkins' Whipray

Pelagic Stingray
Bluespotted Fantail Ray
Blotched Fantail Ray
Mumburarr Whipray
Porcupine Ray
Freshwater Whipray
Mangrove Whipray
Australian Butterfly Ray

Action Plan
Category

LC
LC
LC
LC
EN
LC
NT
LC

LC
LC
LC
LC
LC
VU
EN
LC
LC
LC
LC
LC
LC
LC
VU
DD
LC
LC
LC
LC
DD
NT
LC
LC
LC
LC
LC
LC
LC
DD
LC
LC
LC
LC
DD
LC
LC
LC
LC
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UROLOPHIDAE

AETOBATIDAE
MYLIOBATIDAE

RHINOPTERIDAE
MOBULIDAE

CALLORHINCHIDAE
CHIMAERIDAE

RHINOCHIMAERIDAE

Scientific Name

*Trygonoptera galba
*Trygonoptera imitata
*Trygonoptera mucosa
*Trygonoptera ovalis
*Trygonoptera personata
*Trygonoptera testacea
Urolophus bucculentus
*Urolophus circularis
*Urolophus cruciatus
*Urolophus expansus
*Urolophus flavomosaicus
*Urolophus gigas
*Urolophus kapalensis
*Urolophus lobatus
*Urolophus mitosis
*Urolophus orarius
*Urolophus paucimaculatus
*Urolophus piperatus
*Urolophus sufflavus
*Urolophus viridis
*Urolophus westraliensis
Aetobatus ocellatus
Aetomylaeus caeruleofasciatus
Aetomylaeus vespertilio
Myliobatis hamlyni
Myliobatis tenuicaudatus
Rhinoptera neglecta
Mobula alfredi

Mobula birostris

Mobula eregoodoo
Mobula kuhlii

Mobula mobular

Mobula tarapacana
Mobula thurstoni
Callorhinchus milii
*Chimaera argiloba
*Chimaera fulva
Chimaera lignaria
*Chimaera macrospina
*Chimaera obscura
Chimaera ogilbyi
Hydrolagus homonycteris
*Hydrolagus marmoratus
Hydrolagus trolli
Harriotta haeckeli
Harriotta raleighana
Rhinochimaera africana

Rhinochimaera pacifica

Common Name

Yellow Shovelnose Stingaree
Eastern Shovelnose Stingaree
Western Shovelnose Stingaree
Striped Stingaree

Masked Stingaree
Common Stingaree
Sandyback Stingaree
Circular Stingaree

Banded Stingaree

Wide Stingaree

Patchwork Stingaree
Spotted Stingaree

Kapala Stingaree

Lobed Stingaree

Mitotic Stingaree

Coastal Stingaree
Sparsely-spotted Stingaree
Coral Sea Stingaree
Yellowback Stingaree
Greenback Stingaree
Brown Stingaree

Spotted Eagle Ray
Bluebanded Eagle Ray
Ornate Eagle Ray

Purple Eagle Ray

Southern Eagle Ray
Australian Cownose Ray
Reef Manta Ray

Giant Manta Ray
Long-horned Pygmy Devilray
Kuhl's Devilray

Giant Devilray

Chilean Devilray

Bentfin Devilray
Elephantfish

Whitefin Chimaera
Southern Chimaera

Giant Chimaera

Longspine Chimaera
Shortspine Chimaera
Ogilby’s Chimaera

Black Ghostshark

Marbled Ghostshark
Abyssal Ghostshark
Smallspine Spookfish
Bigspine Spookfish
Paddlenose Spookfish
Pacific Spookfish

Action Plan
Category

LC
LC
LC
LC
LC
NT
VU
LC
LC
LC
LC
LC
NT
LC
LC
EN
LC
LC
VU
VU
LC
LC
LC
NT
VU
LC
LC
LC
EN
LC
LC
NT
NT
NT
LC
LC
LC
LC
LC
LC
NT
LC
LC
LC
LC
LC
LC
LC
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408

43



44



TAXA PROFILES

The following section provides standardised
accounts for all 328 Australian cartilaginous
fishes (sharks, rays, and chimaeras). The IUCN

Red List Category (and Criteria for threatened L
and Near Threatened species) assigned to each ;';
species is justified with supporting details. S
Knowledge actions and conservation actions .f g";

are also provided for each species.

White Shark. Image: Andrew Fox




Chlamydoselachidae (Frill Sharks)

Frill Shark CAAB Code 37 006001

Chlamydoselachus anguineus Garman, 1884

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population
reduction or continuing decline; extent of
occurrence >20,000 km?; deepwater refuge

Distribution: Pacific & Atlantic
Habitat: Continental shelf & slope
Depth: 20-1,500 m

Maximum size: 196 cm TL

Assessment Justification: The Frill Shark is a rare and poorly-known shark with a relatively restricted
southeast Australian range (although with an extent of occurrence >20,000 km?). Outside of Australian
waters, it has a wide but patchy tropical and temperate Pacific and Atlantic distribution. Despite a wide depth
range, it typically occurs at 500-1,000 m. This viviparous species has limited biological productivity (probable
gestation period of 1-2 years; litter size, 2-15 pups). It is a bycatch of the Commonwealth-managed Southern
and Eastern Scalefish and Shark Fishery (SESSF). This is likely to be the only Australian fishery which even
irregularly interacts with this species. It may have limited catchability in most fishing gear due to its bentho-
pelagic and occasionally pelagic nature in deep waters. The closure to trawling of most SESSF waters deeper
than 700 m provides the species with a refuge. Given this refuge and limited interaction with fisheries, there is
nothing to infer or suspect population reduction at this time and the Frill Shark is assessed as Least Concern.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution Clarify range Low
Fishing - Indigenous None |- Population trend Monitor catch Low
Fishing - shark control | None |- Life history Assess age Low
Other: no other significant threats Connectivity Assess connectivity Low

Current Management Conservation Actions

« No species-specific management « Maintain population

«  General commercial fishery controls « Limit bycatch

« Maintain deepwater refuge
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Hexanchidae (Cowsharks)

Sharpnose Sevengill Shark CAAB Code 37 005001
Heptranchias perlo (Bonnaterre, 1788)

IUCN Red List Category & Criteria -
Least Concern

Reasons for Listing

Nothing to infer or suspect population

reduction or continuing decline; extent of
occurrence >20,000 km?; significant areas
of limited fishing effort; deepwater refuge

Distribution: Cosmopolitan (but patchy)
Habitat: Continental shelf & slope
Depth: 27-1,000 m

Maximum size: 139 cm TL

Assessment Justification: The Sharpnose Sevengill Shark is a common shark with a wide Australian range.
Outside of Australian waters, it has a wide but patchy global tropical and temperate distribution. This
viviparous species is suspected to have limited biological productivity (litter size, 6-20 pups). It is a bycatch
or byproduct of the Commonwealth-managed Southern and Eastern Scalefish and Shark Fishery (SESSF)
where a small part of the catch has historically been retained. Fishery-independent trawl surveys between
1976/77 and 1996/97 on the upper slope off New South Wales documented a 91% decline in the catch rate
of the Sharpnose Sevengill Shark. Information on catches in other fisheries is not available, but it is likely to
a bycatch where line gear is used. There are significant areas of its distribution (e.g., western Great Australian
Bight; Western Australian continental slope) with limited or no fishing effort, which would provide the species
with some refuge. It also has refuge in deep waters of southern Australia given the closure to trawling of
most SESSF waters deeper than 700 m. While it has clearly declined in areas with a long history of fishing
(i.e., southeast Australia), given the more extensive refuges, it is not suspected to be close to reaching the
population reduction threshold and the Sharpnose Sevengill Shark is assessed as Least Concern.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Mod. Bycatch Taxonomy - -
Fishing - recreational None |- Distribution - -
Fishing - Indigenous None |- Population trend Monitor catch Low
Fishing - shark control | None |- Life history Assess age Low
Other: no other significant threats Connectivity Assess connectivity Low
Current Management Conservation Actions
« No species-specific management « Maintain population
« General commercial fishery controls « Manage catch at sustainable levels

« Maintain deepwater refuge
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Hexanchidae (Cowsharks)

Bluntnose Sixgill Shark CAAB Code 37 005005

Hexanchus griseus (Bonnaterre, 1788)

IUCN Red List Category & Criteria ¥
Least Concern ! ‘

Reasons for Listing

Nothing to infer or suspect population

reduction or continuing decline; extent of
occurrence >20,000 km?; significant areas
of limited fishing effort; deepwater refuge

Distribution: Cosmopolitan (but patchy)
Habitat: Continental shelf & slope
Depth: 0-2,500 m

Maximum size: 482 cm TL

Assessment Justification: The Bluntnose Sixgill Shark is a rarely-encountered shark with a wide but patchy
eastern and Western Australian range. Outside of Australian waters, it has a wide but patchy global tropical and
temperate distribution. Despite having a large litter size (22—108 pups), this viviparous species is suspected to
have limited biological productivity due to other life history parameters. It has a sluggish nature, making it
susceptible to capture in a variety of fishing gear. It is a byproduct of the Commonwealth-managed Southern
and Eastern Scalefish and Shark Fishery (SESSF). Information on catches in other fisheries is not available, but
it is possibly a rare bycatch where line gear is used. However, there are significant areas of its distribution
(e.g., western Great Australian Bight; Western Australian continental slope) with limited or no fishing effort,
which would provide the species with some refuge from major fishing gear. It also has considerable refuge in
deep waters of southern and southeast Australia given the closure to trawling of most SESSF waters deeper
than 700 m. While it is possible that some declines have occurred in areas with a long history of fishing, it is
not suspected to be close to reaching the population reduction threshold and the Bluntnose Sixgill Shark is
assessed as Least Concern.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Byproduct Taxonomy - -
Fishing - recreational None |- Distribution Clarify range Low
Fishing - Indigenous None |- Population trend Monitor catch Low
Fishing - shark control | None |- Life history Assess age Low
Other: no other significant threats Connectivity Assess connectivity Low

Current Management Conservation Actions

« No species-specific management « Maintain population

«  General commercial fishery controls « Manage catch at sustainable level

« Maintain deepwater refuge
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Hexanchidae (Cowsharks)

Bigeye Sixgill Shark CAAB Code 37 005004

Hexanchus nakamurai Teng, 1962

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing / :
Nothing to infer or suspect population

reduction or continuing decline; extent of
occurrence >20,000 km?; significant areas
of limited fishing effort

Distribution: Cosmopolitan (but patchy)
Habitat: Continental shelf & slope
Depth: 90-621 m

Maximum size: 180 cm TL

Assessment Justification: The Bigeye Sixgill Shark is a rare and poorly-known shark with a wide but patchy
eastern and Western Australian range. Outside of Australian waters, it has a wide but patchy global tropical
and warm-temperate distribution (except for the Eastern Pacific). This viviparous species is suspected to
have limited biological productivity (litter size, 13-26 pups). It is a bycatch of the Commonwealth-managed
Southern and Eastern Scalefish and Shark Fishery, although its range overlaps only marginally with that
fishery. Information on catches in other fisheries is not available, but it is possibly a rare bycatch where line
gear is used. However, there are significant areas of its distribution (e.g., Western Australian and northeast
continental slopes) with limited or no fishing effort, which would provide the species with some refuge from
major fishing gear. While there is some uncertainty regarding its extinction risk status in Australian waters
given that it is rarely-encountered, it is not suspected to be close to reaching the population reduction
threshold and the Bigeye Sixgill Shark is assessed as Least Concern.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution Clarify range Low
Fishing - Indigenous None |- Population trend Monitor catch Low
Fishing - shark control | None |- Life history Assess age Low
Other: no other significant threats Connectivity Assess connectivity Low
Current Management Conservation Actions
« No species-specific management « Maintain population
« General commercial fishery controls « Limit bycatch
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Hexanchidae (Cowsharks)

Broadnose Sevengill Shark CAAls Cotle 5T UL

Notorynchus cepedianus (Péron, 1807)

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population
reduction or continuing decline; extent
of occurrence >20,000 km?

Distribution: Cosmopolitan (but patchy)
Habitat: Continental shelf
Depth: 0-136 m

Maximum size: 296 cm TL

Assessment Justification: The Broadnose Sevengill Shark is a common shark with a wide southern Australian
range. Outside of Australian waters, it has a wide but patchy global temperate distribution. Despite a large
litter size, this viviparous species has limited biological productivity due to other life history parameters
(Amat, 11-21 years; Amax, 32 years; GL, 21.5-26.5 years; biennial or triennial reproductive cycle; litter size,
<40-82 pups). Unlike other cowsharks, this is primarily a shallow water species (usually <50 m depth). It is a
byproduct of the Commonwealth-managed Southern and Eastern Scalefish and Shark Fishery, where most
of the catch has historically been retained. It has benefited from gear restrictions (gillnet mesh size limits) in
that fishery. Its mobile nature (moving between Tasmania and New South Wales) exposes it to other fisheries.
Despite this, the species has considerable refuge in shallow coastal waters and other areas which receive
little commercial fishing effort (e.g., Bass Strait where there is a lack of trawling; the western Great Australian
Bight). While it is possible that some declines have occurred in areas with a long history of fishing, it is not
suspected to be close to reaching the population reduction threshold and the Broadnose Sevengill Shark is
assessed as Least Concern. This species is globally threatened; therefore, Australia represents a global refuge.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Byproduct Taxonomy - -
Fishing - recreational Low Bycatch Distribution - -
Fishing - Indigenous Low Bycatch Population trend Monitor catch Low
Fishing - shark control | Low Target Life history Assess age Low
Other: no other significant threats Connectivity Assess connectivity Low

Current Management Conservation Actions

« No species-specific management « Maintain population

«  General commercial fishery controls « Manage catch at sustainable levels
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Bramble Shark CAAB Code 37 022001

Echinorhinus brucus (Bonnaterre, 1788)

IUCN Red List Category & Criteria
Data Deficient

Reasons for Listing

Inadequate information to make a direct, or
indirect, assessment of extinction risk based
on distribution & population status

Distribution: Cosmopolitan (but patchy)
Habitat: Continental slope
Depth: 200-900 m

Maximum size: 310 cm TL

Assessment Justification: The Bramble Shark is a rarely-encountered and poorly-known shark with a
wide southern Australian range. Outside of Australian waters, it has a wide but patchy global tropical and
temperate distribution. This viviparous species is suspected to have limited biological productivity (litter
size, 15-26 pups). It is a bycatch of the Commonwealth-managed Southern and Eastern Scalefish and Shark
Fishery (SESSF) and its range overlaps with various sectors of the fishery. Its sluggish nature may make it
susceptible to capture in trawl gear and declines have been detected in some regions outside Australia,
demonstrating a vulnerability to population reduction where it overlaps with fisheries. Parts of the upper
continental slope where it occurs are heavily fished while other parts (e.g., western Great Australian Bight)
receive little fishing effort. It has some refuge in deeper water given the closure to trawling of most SESSF
waters deeper than 700 m, although it primarily occurs shallower than that depth. Since it is unknown if this
fishery is causing a population reduction, there is currently inadequate information available to assess the
Bramble Shark beyond Data Deficient.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution - -
Fishing - Indigenous None - Population trend Monitor catch High
Fishing - shark control | None |- Life history Assess age Low
Other: no other significant threats Connectivity Assess connectivity Low
Current Management Conservation Actions
« No species-specific management « Understand population
« General commercial fishery controls « Limit bycatch

« Maintain deepwater refuge
« Identify & protect critical habitat
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Prickly Shark CAAB Code 37 022002

Echinorhinus cookei Pietschmann, 1928

IUCN Red List Category & Criteria
Data Deficient

Reasons for Listing ; .

Inadequate information to make a direct, or
indirect, assessment of extinction risk based
on distribution & population status

Distribution: Pacific

Habitat: Continental shelf & slope

Depth: 4-1,1700 m

Maximum size: 450 cm TL "

Assessment Justification: The Prickly Shark is a rare and poorly-known shark recorded from widely-
separated locations off southeast and northeast Australia. It is likely to be more wide-ranging than currently
identified as it is known from limited records. Outside of Australian waters, it has a wide but patchy tropical
and temperate Pacific distribution. Despite having a large litter size, this viviparous species may have limited
biological productivity due to other life history parameters which are currently unknown (litter size, up to 114
pups). It undertakes vertical migration from near the surface at night to deeper waters by day. Individuals
remain sedentary during the day and show high site fidelity. Its range overlaps with the Commonwealth-
managed Southern and Eastern Scalefish and Shark Fishery (SESSF) in the southeast and with the Coral
Sea Fishery in the northeast; it may be an infrequent bycatch of these fisheries. Fishing effort is high in the
southeast and very low in the northeast parts of its range. It has some refuge in deeper water given the
closure to trawling of most SESSF waters deeper than 700 m and possibly in the Coral Sea Marine Park.
Since it is unknown if fishing (particularly the SESSF) is causing a population reduction, there is currently
inadequate information available to assess the Prickly Shark beyond Data Deficient.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution Clarify range High
Fishing - Indigenous None - Population trend Monitor catch High
Fishing - shark control | None |- Life history Assess reproduction, age | Low
Other: no other significant threats Connectivity Assess connectivity Low

Current Management Conservation Actions

« No species-specific management « Understand population

«  General commercial fishery controls «  Limit bycatch

« Maintain deepwater refuge
« Identify & protect critical habitat
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Southern Mandarin Dogfish CAE Cople ST LI
Cirrhigaleus australis White, Last & Stevens, 2007

IUCN Red List Category & Criteria
Data Deficient

Reasons for Listing

Inadequate information to make a direct, or
indirect, assessment of extinction risk based
on distribution & population status

Distribution: Australasia
Habitat: Continental slope
Depth: 360-640 m

Maximum size: 123 cm TL

Assessment Justification: The Southern Mandarin Dogfish is a rare and poorly-known shark with a relatively
restricted eastern Australian range (although with an extent of occurrence >20,000 km?). Outside of Australian
waters, it occurs off New Zealand. This viviparous species is suspected to have limited biological productivity
(litter size, 10 pups). It is a bycatch of the Commonwealth-managed Southern and Eastern Scalefish and
Shark Fishery. Of concern is that its limited depth range and narrow band of habitat on the continental slope
falls entirely within the fishery’s trawl footprint. Although reported to be naturally rare, the historical impact
of the fishery may have been significant given declines in other dogfish species. Fishery-independent traw!
surveys between 1976/77 and 1996/97 on the upper slope off New South Wales documented a significant
decline (90%) in the catch rate of various dogfishes. While an increase in Piked Spurdog was also reported,
this has not been mirrored in the Southern Mandarin Dogfish as monitoring from 1994 to 2006 recorded
it at an exceptionally low catch rate. It may have refuge off northern New South Wales where there is little
trawling effort, and potentially on deep rocky reefs. However, since it is unknown if fishing is causing a
population reduction, there is currently inadequate information available to assess the Southern Mandarin
Dogfish beyond Data Deficient.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution Clarify range High
Fishing - Indigenous None - Population trend Monitor catch High
Fishing - shark control | None |- Life history Assess reproduction, age | Low
Other: no other significant threats Connectivity Assess connectivity Low
Current Management Conservation Actions
« No species-specific management « Understand population
« General commercial fishery controls « Limit bycatch

« Identify & protect critical habitat
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Whitespotted Spurdog CAAB Code 37 020008

Squalus acanthias Linnaeus, 1758

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population
reduction or continuing decline; extent of
occurrence >20,000 km?; deepwater refuge

Distribution: Cosmopolitan (antitropical;
except North Pacific)

Habitat: Continental shelf & slope
Depth: 0-1,446 m

Maximum size: 100 cm TL (Australia)

Assessment Justification: The Whitespotted Spurdog is a common shark with a wide southern Australian
range. Outside of Australian waters, it has a wide but patchy global boreal and temperate distribution. This
viviparous species has limited biological productivity (litter size, up to 20 pups). It is a byproduct of the
Commonwealth-managed Southern and Eastern Scalefish and Shark Fishery, where most of the catch has
historically been retained. Despite having a wide depth range, locally it primarily occurs in bays and estuaries
at depths of <30 m, which provides some refuge from major fishing gears which do not operate close
inshore. This habitat does expose it to recreational fishing, for example it is taken in substantial amounts by
recreational gillnet in Tasmania. Where the species has been targeted in other regions, it has collapsed in the
absence of management. However, it remains abundant in southern Australia, is not suspected to be close
to reaching the population reduction threshold and the Whitespotted Spurdog is assessed as Least Concern.
This species is globally threatened; therefore, Australia represents a global refuge.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Byproduct Taxonomy - -
Fishing - recreational Low Bycatch Distribution - -
Fishing - Indigenous Low Bycatch Population trend Monitor catch Low
Fishing - shark control | None |- Life history - -
Other: no other significant threats Connectivity - -

Current Management Conservation Actions

« CMS Appendix |l « Maintain population

« Commercial fishery mixed-species quota (AUS) « Manage catch at sustainable levels

« General commercial fishery controls « Maintain deepwater refuge
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Eastern Highfin Spurdog CAAB Code 37 020038
Squalus albifrons Last, White & Stevens, 2007

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population
reduction or continuing decline; extent of
occurrence >20,000 km?; significant areas
of limited fishing effort

Distribution: Australian endemic
Habitat: Continental shelf & slope
Depth: 131-450 m

Maximum size: 86 cm TL

Assessment Justification: The Eastern Highfin Spurdog is a poorly-known endemic shark with a wide eastern
Australian range. Little biological data are available on this viviparous species, but it is likely to have limited
productivity similar to the Piked Spurdog (Amat, 15.5-18 years; Amax, 25-28 years, depending on location;
GL, 22 years; biennial reproductive cycle; litter size, 1-5 pups), although the Eastern Highfin Spurdog reaches
a larger maximum size. This species has been occasionally reported as bycatch in New South Wales trawl
fisheries, although most of the population occurs north of fishing grounds. Off southern Queensland, it is a
possible bycatch of line and trawl fisheries but overlap with these fisheries is suspected to be limited. Its range
also overlaps with the Commonwealth-managed Coral Sea Fishery, but this fishery has few active vessels and
limited fishing effort with no trawl effort since the 2006/07 fishing season (trawling is no longer permitted in
this fishery). Furthermore, there may now be significant protection provided by the Coral Sea Marine Park.
Population trend is unknown, although it is suspected to be stable based on the levels of fishing effort within
its range. There is nothing to infer or suspect population reduction at this time and the Eastern Highfin
Spurdog is assessed as Least Concern.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution - -
Fishing - Indigenous None |- Population trend Monitor catch Low
Fishing - shark control | None |- Life history Assess age Low
Other: no other significant threats Connectivity - -
Current Management Conservation Actions
« No species-specific management « Maintain population
« General commercial fishery controls «  Limit bycatch
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Western Highfin Spurdog CAAB Code 37 020018
Squalus altipinnis Last, White & Stevens, 2007

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing '

Nothing to infer or suspect population
reduction or continuing decline; occurs in
an area of limited fishing effort

Distribution: Indo-West Pacific
Habitat: Continental shelf & slope
Depth: 130-300 m

Maximum size: 72 cm TL

Assessment Justification: The Western Highfin Spurdog is a poorly-known shark with a restricted northwest
Australian range (extent of occurrence ~20,000 km?). Outside of Australia, it has a patchy Southeast Asian
distribution. Little biological data are available on this viviparous species, but it is likely to have limited
productivity similar to the Piked Spurdog (Amat, 15.5-18 years; Amax, 25-28 years, depending on location;
GL, 22 years; biennial reproductive cycle; litter size, 1-5 pups). It is a possible bycatch of the Commonwealth-
managed North West Slope Trawl Fishery (which has limited effort with only a small number of active vessels)
but occurs too deep for the Western Australian Pilbara Fish Trawl Fishery (which operates primarily at depths
of 50-110 m). Considerable areas of Western Australia's North Coast Bioregion are closed to trawling through
spatial management arrangements, which may provide a refuge. Population trend is unknown, although it is
suspected to be stable based on levels of fishing effort within its range. There is nothing to infer or suspect
population reduction at this time and the Western Highfin Spurdog is assessed as Least Concern.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution Clarify range Low
Fishing - Indigenous None |- Population trend Monitor catch Low
Fishing - shark control | None |- Life history Assess reproduction, age | Low
Other: no other significant threats Connectivity - -

Current Management Conservation Actions

« No species-specific management « Maintain population

«  General commercial fishery controls «  Limit bycatch
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Greeneye Spurdog CAAB Code 37 020048
Squalus chloroculus Last, White & Motomura, 2007

IUCN Red List Category & Criteria

Endangered A2bd*
*See Supporting Information on following page

Reasons for Listing

Inferred population reduction of >50% over
the last 3 generations (63 years) based on
trend data & catch levels

Distribution: Australian endemic
Habitat: Continental slope
Depth: 216-1,360 m

Maximum size: 99 cm TL

Assessment Justification: The Greeneye Spurdog was a historically common endemic shark with a wide
southeast Australian range. This species has limited biological productivity (Amat, 16 years; Amax, 26 years;
GL, 21 years; triennial reproductive cycle; litter size, 4-15 pups). Fishery-independent trawl surveys between
1976/77 and 1996/97 on the upper slope off New South Wales documented a decline of ~97% for ‘greeneye
dogsharks’ (which included the Greeneye Spurdog), the equivalent of a >99.9% population reduction over
three generations (63 years). Monitoring between 1996 and 2006 showed declines in the western part of
its range (the equivalent of a >99% reduction over three generations) and an absence of the species in the
eastern part of its range (confirmed by surveys in 2009). Changes in targeting may partially explain declines
in catch-per-unit-effort in the west, and the species has some refuge in deeper water given the closure to
trawling of most Southern and Eastern Scalefish and Shark Fishery waters deeper than 700 m (although the
Greeneye Spurdog is most common at depths of 300-500 m). Overall, balancing reported declines with some
refuge in deeper waters, it is inferred that the population has undergone a reduction of >50% over the last
three generations (63 years) and the Greeneye Spurdog is assessed as Endangered.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial High Bycatch Taxonomy - -
Fishing - recreational None |- Distribution Clarify range Medium
Fishing - Indigenous None - Population trend Monitor catch High
Fishing - shark control |None |- Life history - -
Other: no other significant threats Connectivity Assess connectivity Medium
Current Management Conservation Actions
« Commercial fishery retention ban (AUS) « Recover population
« Commercial fishery mixed-species daily catch « Mitigate catch
limit (NSW) « Reduce post-release mortality
« General commercial fishery controls « Maintain deepwater refuge

« Identify & protect critical habitat
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Supporting Information for
Greeneye Spurdog

IUCN Red List Category & Criteria: Endangered A2bd
EPBC Act Status: Not listed
Recommendation: Consider listing

Current eligibility against IUCN Red List Criteria

IUCN Criterion | Criteria eligibility

Inferred population reduction of >50% over the last 3 generations (63 years) based on

A trend data & catch levels

B Not applicable: EOO>20,000 km? AOO >2,000 km?

C Not applicable: there is no reliable estimate of population size although it is
likely >10,000 mature individuals

D Not applicable: although <5 locations, population size is likely >1,000 mature individuals;
AOO >20 km?

E Not applicable: no population viability analysis undertaken

IUCN Red List assessment data

Parameter ‘ Estimate ‘ Reliability
Extent of occurrence 1,338,000 kmz2 high
trend unknown low
Area of occupancy >2,000 km?2 low
trend unknown low
No. of mature individuals likely >10,000 low
trend decreasing high
No. subpopulations unknown low
No. locations 2 medium
Generation length* 21 years high
Global population share 100% high *Generation length calculated from age

data for this species (Rochowski 2014).

Reason for change from EPBC Act listing

>< genuine change >< new knowledge taxonomic change previous mistake no change

Explanation: declines the equivalent of >99.9% population reduction over three generations off eastern
Australia (with an absence of the species in more recent surveys) and >99% in the western part of the range
(Graham et al. 2001, McLean et al. 2015, Walker & Gason 2007, Walker & Rochowski 2019); this represents
the bulk of the species’ upper slope range, but declines are not expected in its mid slope range where there
is some refuge in deepwater (Patterson et al. 2019); therefore, when considered across the species’ national
extent, an overall population reduction of >50% is inferred over the last three generations and the causes
of this reduction have not ceased; there is a need to obtain more recent data on catch rates for comparison
with previous work.

Information sources: Graham et al. (2001); McLean et al. (2015); Patterson et al. (2019); Rochowski (2014);
Rochowski et al. (2015); Walker & Gason (2007); Walker & Rochowski (2019).
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Fatspine Spurdog CAAB Code 37 020039

Squalus crassispinus Last, Edmunds & Yearsley, 2007

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population
reduction or continuing decline; extent of
occurrence >20,000 km? occurs in an area
of limited fishing effort

Distribution: Australasia
Habitat: Continental slope
Depth: 180-300 m

Maximum size: 67 cm TL

Assessment Justification: The Fatspine Spurdog is a poorly-known shark with a relatively restricted northwest
Australian range (although with an extent of occurrence >20,000 km?). Outside of Australia, it occurs in Papua
New Guinea. Little biological data are available on this viviparous species, but it is likely to have limited
productivity similar to the Piked Spurdog (Amat, 15.5-18 years; Amax, 25-28 years, depending on location;
GL, 22 years; biennial reproductive cycle; litter size, 1-5 pups). It is a possible bycatch of the Commonwealth-
managed North West Slope Trawl Fishery (which has limited effort with only a small number of active vessels)
but occurs too deep for the Western Australian Pilbara Fish Trawl Fishery (which operates primarily at depths
of 50-110 m). Considerable areas of Western Australia's North Coast Bioregion are closed to trawling through
spatial management arrangements, which may provide a refuge. Population trend is unknown, although it is
suspected to be stable based on levels of fishing effort within its range. There is nothing to infer or suspect
population reduction at this time and the Fatspine Spurdog is assessed as Least Concern.

Threats Knowledge Gaps

Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution Clarify range Low
Fishing - Indigenous None |- Population trend Monitor catch Low
Fishing - shark control | None |- Life history Assess reproduction, age | Low
Other: no other significant threats Connectivity Assess connectivity Low

Current Management Conservation Actions

« No species-specific management « Maintain population

«  General commercial fishery controls o Limit bycatch

60



Edmunds’ Spurdog CAAB Code 37 020046
Squalus edmundsi White, Last & Stevens, 2007

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population

reduction or continuing decline; extent of
occurrence >20,000 km? occurs in an area
of limited fishing effort; deepwater refuge

Distribution: Australia & Indonesia
Habitat: Continental slope
Depth: 200-850 m

Maximum size: 88 cm TL

Assessment Justification: Edmunds’ Spurdog is a poorly-known shark with a wide Western Australian range.
Outside of Australia, it occurs in eastern Indonesia. Little biological data are available on this viviparous
species, but it is likely to have limited productivity (litter size, 5-6 pups; other parameters possibly similar to
the Piked Spurdog although Edmunds' Spurdog reaches a larger maximum size: Amat, 15.5-18 years; Amax,
25-28 years, depending on location; GL, 22 years; biennial reproductive cycle). It is a possible bycatch of the
Commonwealth-managed North West Slope Traw! Fishery and Western Deepwater Trawl Fishery, but both
fisheries have low fishing effort with only a small number of active vessels. Furthermore, its depth range
provides it with refuge at depths beyond current fishing activities. Population trend is unknown, although
it is suspected to be stable based on the levels of fishing effort within its range. There is nothing to infer or
suspect population reduction at this time and Edmunds' Spurdog is assessed as Least Concern.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution - -
Fishing - Indigenous None |- Population trend Monitor catch Low
Fishing - shark control | None |- Life history Assess reproduction, age | Low
Other: no other significant threats Connectivity Assess connectivity Low
Current Management Conservation Actions
« No species-specific management « Maintain population
«  General commercial fishery controls «  Limit bycatch

« Maintain deepwater refuge
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Eastern Longnose Spurdog CAAB Code 37 020041
Squalus grahami White, Last & Stevens, 2007

IUCN Red List Category & Criteria
Near Threatened A2bd

Reasons for Listing

Inferred population reduction approaching
30% over the last 3 generations (66 years)
based on trend data & catch levels

Distribution: Australian endemic
Habitat: Continental shelf & slope
Depth: 148-504 m

Maximum size: 73 cm TL

Assessment Justification: The Eastern Longnose Spurdog is a common endemic shark with a wide eastern
Australian range. Little biological data are available on this viviparous species, but it is likely to have limited
productivity (litter size, 1-5 pups; other parameters possibly similar to the Piked Spurdog: Amat, 15.5-18 years;
Amayx, 25-28 years, depending on location; GL, 22 years; biennial reproductive cycle). Fishery-independent
trawl surveys between 1976/77 and 1996/97 on the upper slope off New South Wales documented a decline
of ~97% for 'greeneye dogsharks’ (which included the Eastern Longnose Spurdog), the equivalent of a
>99.9% population reduction over three generations (66 years). The heavily fished region is estimated to
be ~20% of the species’ range, and fishing pressure remains high there. Outside of this area, it is a possible
bycatch of state-managed fisheries, but fishing pressure over much of the remainder of the species’' range
is low or absent, particularly off northeast Queensland. The population reduction recorded in the southeast
is therefore not considered representative of the whole range of the species. Overall, it is inferred that the
population has undergone a reduction approaching 30% over the last three generations (66 years) and the
Eastern Longnose Spurdog is assessed as Near Threatened.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution - -
Fishing - Indigenous None - Population trend Monitor catch High
Fishing - shark control | None - Life history Assess age High
Other: no other significant threats Connectivity - -
Current Management Conservation Actions
« No species-specific management « Monitor population
«  General commercial fishery controls « Limit bycatch

« Reduce post-release mortality
« Identify & protect critical habitat
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Piked Spurdog CAAB Code 37 020006
Squalus megalops (Macleay, 1881)

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population
reduction or continuing decline; extent of
occurrence >20,000 km?; significant areas
of limited fishing effort

Distribution: Australian endemic

Habitat: Continental shelf & slope
Depth: 0-732 m

Maximum size: 64 cm TL

Assessment Justification: The Piked Spurdog is a common endemic shark with a wide southern Australian
range. This viviparous species has limited biological productivity (Amat, 15.5-18 years; Amax, 25-28 years,
depending on location; GL, 22 years; biennial reproductive cycle; litter size, 1-5 pups). It is the most abundant
shark on the outer continental shelf and upper slope of southern Australia. It is a bycatch or byproduct of the
Commonwealth-managed Southern and Eastern Scalefish and Shark Fishery, where most of the catch has
historically been discarded (due to low value and small size). It is also a component of various state-managed
fisheries. Fishery-independent trawl surveys between 1976/77 and 1996/97 on the upper slope off New
South Wales documented an increase in the catch rate of 18%. Monitoring between 2000 and 2006 showed
continuing increasing trends in trawl catches in the southeast. There have been no detectable changes in
catch rates in commercial shark gillnets in Bass Strait since the 1970s and no apparent declines in Western
Australia. Due to these increasing or stable catch rates as well as large areas of the species’ range that are
unfished or lightly fished, the Piked Spurdog is assessed as Least Concern.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial High Bycatch Taxonomy Resolve species complex | Medium
Fishing - recreational Low Bycatch Distribution - -
Fishing - Indigenous Low Bycatch Population trend Monitor catch High
Fishing - shark control | None |- Life history - -
Other: no other significant threats Connectivity Assess connectivity Medium
Current Management Conservation Actions

o Commercial fishery mixed-species quota (AUS) «  Maintain population
« General commercial fishery controls « Manage catch at sustainable levels
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Philippine Spurdog CAAB Code 37 020047
Squalus montalbani Whitley, 1931

IUCN Red List Category & Criteria
Near Threatened A2bd

Reasons for Listing

Inferred population reduction approaching
30% over the last 3 generations (81 years)
based on trend data & catch levels

Distribution: Indo-West Pacific

Habitat: Continental shelf & slope
Depth: 154-1,370 m

Maximum size: 106 cm TL

Assessment Justification: The Philippine Spurdog is a common shark with a wide but separated eastern
and Western Australian range. Outside of Australian waters, it has a patchy tropical Eastern Indian-Western
Pacific distribution. This species has limited biological productivity (Amat, 26 years; Amax, 28 years, although
this is suspected to be an underestimate; GL, 27 years; possible triennial reproductive cycle; litter size, 4-16
pups). Fishery-independent trawl surveys between 1976/77 and 1996/97 on the upper slope off New South
Wales documented a decline of ~97% for ‘greeneye dogsharks’ (which included the Philippine Spurdog),
the equivalent of a >99.9% population reduction over three generations (81 years). The heavily fished
region is estimated to be <20% of the species’ range. Outside of this area, it is a possible bycatch of other
Commonwealth and state-managed fisheries, but fishing pressure over much of the remainder of the species’
range is low or absent, particularly off northeast Queensland and in deepwater off Western Australia. The
population reduction recorded in the southeast is therefore not considered representative of the whole
range of the species. Overall, it is inferred that the population has undergone a reduction approaching 30%
over the last three generations (81 years) and the Philippine Spurdog is assessed as Near Threatened.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution - -
Fishing - Indigenous None - Population trend Monitor catch High
Fishing - shark control | None |- Life history - -
Other: no other significant threats Connectivity Assess connectivity High
Current Management Conservation Actions
« No species-specific management « Monitor population
«  General commercial fishery controls «  Limit bycatch

« Reduce post-release mortality
« Maintain deepwater refuge
« Identify & protect critical habitat
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Western Longnose Spurdog CAAB Code 37 020040
Squalus nasutus Last, Marshall & White, 2007

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population

reduction or continuing decline; extent of
occurrence >20,000 km?; occurs in an area
of limited fishing effort; deepwater refuge

Distribution: Indo-West Pacific
Habitat: Continental slope
Depth: 300-850 m

Maximum size: 77 cm TL

Assessment Justification: The Western Longnose Spurdog is a poorly-known shark with a wide Western
Australian range. Outside of Australia, it has a patchy tropical Eastern Indian-Western Pacific distribution.
Little biological data are available on this viviparous species, but it is likely to have limited productivity similar
to the Piked Spurdog (Amat, 15.5-18 years; Amax, 25-28 years, depending on location; GL, 22 years; biennial
reproductive cycle; litter size, 1-5 pups). It is a possible bycatch of the Commonwealth-managed North West
Slope Trawl Fishery and Western Deepwater Trawl Fishery, but both fisheries have low fishing effort with
only a small number of active vessels. Furthermore, its depth range provides it with refuge at depths beyond
current fishing activities. Population trend is unknown, although it is suspected to be stable based on the
levels of fishing effort within its range. There is nothing to infer or suspect population reduction at this time
and the Western Longnose Spurdog is assessed as Least Concern.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution - -
Fishing - Indigenous None |- Population trend Monitor catch Low
Fishing - shark control | None |- Life history Assess reproduction, age | Low
Other: no other significant threats Connectivity - -
Current Management Conservation Actions
« No species-specific management « Maintain population
« General commercial fishery controls «  Limit bycatch

« Maintain deepwater refuge
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Bartail Spurdog CAAB Code 37 020037
Squalus notocaudatus Last, White & Stevens, 2007

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population
reduction or continuing decline; extent of
occurrence >20,000 km? occurs in an area
of limited fishing effort

Distribution: Australian endemic
Habitat: Continental slope
Depth: 220-450 m

Maximum size: 62 cm TL

Assessment Justification: The Bartail Spurdog is a poorly-known endemic shark with a relatively restricted
northeast Australian range (although with an extent of occurrence >20,000 km?). Little biological data are
available on this viviparous species, but it is likely to have limited productivity similar to the Piked Spurdog
(Amat, 15.5-18 years; Amax, 25-28 years, depending on location; GL, 22 years; biennial reproductive cycle;
litter size, 1-5 pups). Its range overlaps with the Commonwealth-managed Coral Sea Fishery, but this fishery
has few active vessels and limited fishing effort with no trawl effort since the 2006/07 fishing season (trawling
is no longer permitted in this fishery). The Queensland-managed East Coast Trawl Fishery may occasionally
take this species as it operates down to 300 m depth, although only at the western edge of the species’ range.
Furthermore, there may now be significant protection provided by the Coral Sea Marine Park. Population
trend is unknown, although it is suspected to be stable based on the levels of fishing effort within its range.
There is nothing to infer or suspect population reduction at this time and the Bartail Spurdog is assessed as
Least Concern.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution Clarify range Low
Fishing - Indigenous None |- Population trend Monitor catch Low
Fishing - shark control | None |- Life history Assess reproduction, age | Low
Other: no other significant threats Connectivity - -

Current Management Conservation Actions

« No species-specific management « Maintain population

«  General commercial fishery controls « Limit bycatch
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Gulper Shark CAAB Code 37 020023
Centrophorus granulosus (Bloch & Schneider, 1801)

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population

reduction or continuing decline; extent of
occurrence >20,000 km?; significant areas
of limited fishing effort; deepwater refuge

Distribution: Cosmopolitan (but patchy)
Habitat: Continental shelf & slope
Depth: 50-1,440 m

Maximum size: 173 cm TL

Assessment Justification: The Gulper Shark is a rarely-encountered shark with a wide but separated eastern
and Western Australian range. Outside of Australian waters, it has a wide but patchy tropical and temperate
Indo-West Pacific and Atlantic distribution. This viviparous species is among the least biologically productive
chondrichthyan fishes (Amat, 16.5 years; Amax, 39 years; GL, 28 years; biennial reproductive cycle; litter
size, 1 pup). Fishery-independent trawl surveys between 1976/77 and 1996/97 on the upper slope off New
South Wales documented a decline of 99.7% for gulper sharks (Centrophorus species), the equivalent of a
>99.9% population reduction over three generations (84 years). The Gulper Shark however occurs north of
this area and while its range overlaps with the Commonwealth-managed western deepwater trawl fisheries
in the west, and the Coral Sea Fishery in the northeast, these fisheries have few active vessels and limited
fishing effort. Furthermore, in the northeast there may now be significant protection provided by the Coral
Sea Marine Park. Population trend is unknown, although it is suspected to be stable based on the levels of
fishing effort within its range. There is nothing to infer or suspect population reduction at this time and the
Gulper Shark is assessed as Least Concern. This species is globally threatened; therefore, Australia represents
a global refuge.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Low Bycatch Taxonomy - -
Fishing - recreational None |- Distribution Clarify range Low
Fishing - Indigenous None |- Population trend Monitor catch Low
Fishing - shark control | None |- Life history Assess age Low
Other: no other significant threats Connectivity Assess connectivity Low

Current Management Conservation Actions

« No species-specific management « Maintain population

« General commercial fishery controls « Limit bycatch

« Maintain deepwater refuge
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Harrisson’s Dogfish CAAB Code 37 020010

Centrophorus harrissoni McCulloch, 1915

IUCN Red List Category & Criteria
Endangered A2bd

Reasons for Listing

Inferred population reduction of >50%
over the last 3 generations (105 years)
based on trend data & catch levels ) ®

Distribution: Australasia
Habitat: Continental slope
Depth: 220-1,050 m

Maximum size: 114 cm TL

Assessment Justification: Harrisson's Dogfish was a historically common shark with a wide eastern Australian
range. Outside of Australian waters, it occurs off northern New Zealand. This viviparous species is among
the least biologically productive chondrichthyan fishes (Amat, >23 years; estimated GL, 35 years; biennial
or possible triennial reproductive cycle; litter size, 1-2 pups). Fishery-independent trawl surveys between
1976/77 and 1996/97 on the upper slope off New South Wales documented a decline of 99.7% for gulper
sharks (Centrophorus species), the equivalent of a >99.9% population reduction over three generations (105
years). The heavily fished area of southeast Australia represents about half of the geographical range of
Harrisson’s Dogfish with lower levels of fishing in the northern part of its range and on some seamounts.
It has refuge from some fishing gear given the closure to trawling of most Southern and Eastern Scalefish
and Shark Fishery waters deeper than 700 m (although Harrisson’s Dogfish occurs primarily at 350-800
m), and the closure of all waters deeper than 183 m to shark-hook and gillnet methods. Overall, balancing
reported declines with areas of reduced threat and management measures, it is inferred that the population
has undergone a reduction of >50% over the last three generations (105 years) and Harrisson’s Dogdfish is
assessed as Endangered.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Mod. Bycatch Taxonomy - -
Fishing - recreational None |- Distribution - -
Fishing - Indigenous None - Population trend Monitor catch High
Fishing - shark control | None - Life history Assess age High
Other: no other significant threats Connectivity - -

Current Management Conservation Actions

« Conservation Dependent (EPBC Act) « Recover population

« Management Strategy « Mitigate catch

« Species-specific spatial closures o Reduce post-release mortality

« Commercial fishery retention ban (AUS, NSW) « Maintain deepwater refuge

« General commercial fishery controls « Identify & protect critical habitat
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Endeavour Dogfish CAAB Code 37 020001

Centrophorus moluccensis Bleeker, 1860

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population

reduction or continuing decline; extent of
occurrence >20,000 km?; significant areas
of limited fishing effort; deepwater refuge

Distribution: Indo-West Pacific
Habitat: Continental shelf & slope
Depth: 125-823 m

Maximum size: 100 cm TL

Assessment Justification: The Endeavour Dogfish is a common shark with a wide but separated eastern and
Western Australian range. Outside of Australian waters, it has a wide but patchy tropical and temperate Indo-
West Pacific distribution. This viviparous species is among the least biologically productive chondrichthyan
fishes (Amat, >20 years; estimated GL, 30 years; biennial or possible triennial reproductive cycle; litter size,
1-2 pups). Fishery-independent trawl surveys between 1976/77 and 1996/97 on the upper slope off New
South Wales documented a decline of 99.7% for gulper sharks (Centrophorus species), the equivalent of a
>99.9% population reduction over three generations (90 years). The heavily fished area of southeast Australia
represents less than a quarter of the species’ eastern range. Elsewhere, much of its range receives very
limited fishing effort, including in the northeast and in the west. In these areas, its range overlaps with
the Commonwealth-managed Coral Sea Fishery and western deepwater trawl fisheries, but these fisheries
have few active vessels and limited fishing effort. While severe declines have occurred on the southeast
upper slope where there has been a long history of fishing, it is not suspected to be close to reaching the
population reduction threshold and the Endeavour Dogfish is assessed as Least Concern. This species is
globally threatened; therefore, Australia represents a global refuge.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Mod. Bycatch Taxonomy - -
Fishing - recreational None |- Distribution - -
Fishing - Indigenous None - Population trend Monitor catch High
Fishing - shark control | None - Life history Assess age High
Other: no other significant threats Connectivity Assess connectivity Medium

Current Management Conservation Actions

« Commercial fishery retention ban (AUS) « Maintain population

o Commercial fishery mixed-species daily catch «  Limit bycatch

limit (NSW)

« General commercial fishery controls
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Leafscale Gulper Shark CAAB Code 37 020009

Centrophorus squamosus (Bonnaterre, 1788)

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population
reduction or continuing decline; extent of
occurrence >20,000 km? deepwater refuge

Distribution: Indo-West Pacific & Eastern
Atlantic

Habitat: Continental slope
Depth: 230-2,400 m

Maximum size: 164 cm TL

Assessment Justification: The Leafscale Gulper Shark is a common shark with a relatively restricted southeast
Australian range (although with an extent of occurrence >20,000 km?). Outside of Australian waters, it has a
wide but patchy tropical and temperate Indo-West Pacific and Eastern Atlantic distribution. This viviparous
species is among the least biologically productive chondrichthyan fishes (Amat, 35 years; Amax, 70 years; GL,
52.5 years; probable biennial or triennial reproductive cycle; litter size, 7 pups). Fishery-independent trawl
surveys between 1976/77 and 1996/97 on the upper slope off New South Wales documented a decline of
99.7% for gulper sharks (Centrophorus species), the equivalent of a >99.9% population reduction over three
generations (158 years). The Leafscale Gulper Shark however is only a minor component of catches as it
primarily occurs deeper than the depths of fishing. As such, this species has extensive refuge in deeper water
given its occurrence to >2,000 m and the closure to trawling of most Southern and Eastern Scalefish and
Shark Fishery waters deeper than 700 m. While severe declines have occurred on the southeast upper slope
where there has been a long history of fishing, it is not suspected to be close to reaching the population
reduction threshold and the Leafscale Gulper Shark is assessed as Least Concern. This species is globally
threatened; therefore, Australia represents a global refuge.

Threats Knowledge Gaps
Threat Factor Extent | Intent Theme Specific Actions Priority
Fishing - commercial Mod. Bycatch Taxonomy - -
Fishing - recreational None |- Distribution Clarify range Low
Fishing - Indigenous None - Population trend Monitor catch High
Fishing - shark control | None |- Life history - -
Other: no other significant threats Connectivity Assess connectivity Low
Current Management Conservation Actions
« No species-specific management « Maintain population
«  General commercial fishery controls «  Limit bycatch

« Maintain deepwater refuge
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Western Gulper Shark CAAB Code 37 020050
Centrophorus westraliensis White, Ebert & Compagno, 2008

IUCN Red List Category & Criteria
Least Concern

Reasons for Listing

Nothing to infer or suspect population

reduction or continuing decline; extent of
occurrence >20,000 km?; occurs in an area
of limited fishing effort; deepwater refuge

Distribution: Australian endemic
Habitat: Continental slope
Depth: 616-750 m

Maximum size: 91 cm TL

Assessment Justification: The Western Gulper Shark is a rarely-encountered and poorly-known endemic
shark with a relatively restricted southwest Australian range (although with an extent of occurrence >20,000
km?). Little biological data are available on this viviparous species, but gulper sharks are among the least
biologically productive chondrichthyan fishes (biennial or triennial reproductive cycle; litter size, mostly 1-2
pups). It is a possible bycatch of the Commonwealth-managed Western Deepwater Traw! Fishery, however
this fishery has limited effort with only a small number of active vessels. The Western Gulper Shark has
a heightened susceptibility to population depletion due to its limited geographic and depth ranges and
inferred very low intrinsic rate of population increase. If fishing pressure was to change within its range,
catches of this species would need to be carefully monitored; where targeted or taken as bycatch, gulper
shark stocks have rapidly collapsed. However, population trend is suspected to be stable based on the levels
of fishin