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EXECUTIVE SUMMARY

This Conservation Overview and Action Plan has been prepared for the Natural Heritage Division of
Environment Australia by scientists from the NSW Fisheries Research Institute and the Australian Museum.
It reviews the biological characteristics and conservation status of 114 species of threatened and potentially
threatened Australian marine and estuarine fishes, and outlines some of the constraints encountered in
carrying out the task. Work on the project commenced in January 1999. The majority of the work was
completed by September 2000, but editing continued until September 2001. A specialist workshop, held in
September 1999, brought together approximately 40 experts from government and non-government
organisations, private industry and academic institutions in Australia, New Zealand and the USA. The main
aims of the workshop were to discuss the proposed Australian conservation status of as many of the
identified species as possible, and to attempt to reach consensus on a conservation status for each species.
Information from the workshop discussions has been incorporated into the species synopses where
appropriate. Comments and advice were also sought from a wide range of individuals and organisations with
expertise in fishes throughout the duration of the project.

The Overview and Action Plan analysed in considerable detail 114 species of the approximately 4,100
marine and estuarine fish species known to occur in Australian waters. Of these, we have listed:
- Otaxaas Extinct (EX)

3 taxa as Critically Endangered (CR)

6 taxa as Endangered (EN)

8 taxaas Vulnerable (VU)

16 taxa as Lower Risk, conservation dependent (LR cd)*

14 taxa as Lower Risk, near threatened (LR nt)

53 taxa as Data Deficient (DD) **

15 taxaas Lower Risk, least concern (LR Ic)

The conservation status for one commercial species (i.e. eastern gemfish) remains contentious and a final
decision on it has been postponed until the Australian Fisheries Management Authority (AFMA) makes its
decisions on future management of the species. Species synopses are included for all species listed above as
CR, EN, VU, LR (cd), LR (nt), DD and LR (Ic) in Australian waters. We looked very briefly at an
additional 19 taxa of sharks and rays which will be included by the IUCN Species Survival Commission’s
Shark Specialist Group (SSC SSG) in its forthcoming publication on the status of chondrichthyan fishes
(Fowler et al., in prep.). All of these (19 taxa) were provisionally assigned to the Lower Risk (least concern)
category in Australian waters, but no species conservation synopses have been included here. Although a
number of these sharks and rays have been flagged as having conservation problems in other parts of the
world (e.g. North American or European waters), most are widely distributed species and not heavily fished
or otherwise significantly threatened in Australian waters. However, in any future assessments of the
conservation status of Australian fishes, a more detailed examination of these species may be warranted due
to their life-history characteristics and/or their potential susceptibility to capture by fishing operations.

The Overview and Action Plan highlights the main conservation concerns for some of the marine and
estuarine fish species in Australia. The main causes include declines in marine and estuarine fishes by
overfishing (of both target and non-target or bycatch species), habitat degradation (from urban devel opment
and related activities, trawling, dredging, water pollution, etc.), and, to a much lesser extent, exotic species
introductions.

This Overview and Action Plan, through both the individual species conservation synopses presented in it
and the synthesis of these findings, thus attempts to address the main problems affecting some of the more
threatened and potentially threatened species of marine and estuarine fishes in Australian waters. It is the
first attempt at broadly assessing the conservation status of the roughly 4100 marine and estuarine fish
species that are known to occur in Australian waters, and will hopefully provide the impetus for more
research into threatened Australian marine and estuarine fishes in the future.

* One species, the eastern gemfish Rexea solandri, has been provisionally listed in this category, but may be
listed as Vulnerable in the future depending on future management decisions made by AFMA.
** The western stock of gemfish Rexea solandri that islisted as Data Deficient isincluded here
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1 Introduction

1.1 Overview of the Australian Marine and Estuarine Fish Fauna

In round figures, Australia has a total of 4400 fish species (4200 described, 200 undescribed), made up of
around 200 freshwater and 4200 marine and estuarine species (Hoese et al., in press). Our marine fishes are
composed of inshore, including estuarine and shelf species, and offshore, including open ocean and deep-
sea species. There is some overlap in the categories, but they are useful generalisations nonetheless. It is
also useful to divide the inshore fishes into tropical northern fishes, many of which are associated with coral
reefs, and temperate southern fishes.

The majority (about 80%) of our temperate southern inshore fishes are endemic to Australian waters
(Wilson and Allen, 1987; Jones, 2000), with a significant component also being found in New Zealand. By
contrast, the majority of our inshore northern fishes are widespread throughout the tropical Indo-West
Pacific, and few species (about 10%) are restricted to Australian waters (Wilson and Allen, 1987; Jones,
2000). Similarly, most of our offshore open ocean species are widely distributed, and few of our deep-sea
mesopelagic and bathypelagic species are endemic to Australia. More, but still a minority, of our deep-sea
benthic fishes are known only from Australia, but as deep-sea fish collecting increases in other areas of the
Indo-Pecific, this proportion will decrease. The second volume on Fishes of the Zoological Catalogue of
Australia (Hoese et al., in press) will be submitted for publication in 2001, and precise numbers for each of
the species groups mentioned above will then be available.

From a conservation viewpoint, our temperate endemic fishes might be considered more important as they
are found nowhere else. However, Australia has the world’s largest area of coral reefs (Jones, 2000) and
coral reef fishes in many parts of the Indo-Pacific are under increasing threat from overfishing and habitat
degradation. In such a scenario, the protection of tropical Australian marine fishes assumes increased
importance, and cannot be dismissed because these species are often more widespread. Some (e.g. Vincent,
1996) have suggested that northern Australia has a role to play as an important tropical ‘sanctuary’ in the
Asia-Pacific region.

1.2 Conservation of Australian Fishes

The history of fish conservation is relatively short when compared to the conservation of terrestrial
vertebrates, in both Australia and the rest of the world. One of the first Australians to express concern about
fish conservation was John Lake of NSW Fisheries, who included a chapter on the Future of Australian
Freshwater Fishes that grouped different levels of threatened fishes in his book Freshwater Fishes and
Rivers of Australia (Lake, 1971).

The Australian Society for Fish Biology (ASFB) was founded in 1971 and held its first annual conferencein
1974. Concern about the transocation of Australian fishes at the Society’s 1977 conference resulted in a
resolution from ASFB aimed at all fisheries agencies in the country. At the 1982 conference a presentation
on and extended discussion of Australian endangered fish species was led by Fred Reynolds of NSW
Fisheries.

In March 1985, the then Australian National Parks and Wildlife Service published a report entitled
Threatened Fish in Inland Waters of Australia which was commissioned by the Advisory Committee on
Live Fish (ACOLF) of the then Standing Committee on Fisheries (Michaelis, 1985), using the categories of
Miller (1977). The provisiona listing included 24 endemic species: 5 Endangered, 2 Vulnerable, 7 Rare, 1
Out of Danger and 9 Insufficiently Known, not inconsistent with later ASFB listings. The report considered
the concentrations of these speciesin certain drainage divisions, threats to individual species, and the lack of
Federal or State |legislation to adequately protect native fishes.

This report was followed by a more detailed comparison of the conservation status of freshwater fishes (with
arevised list being published) with that of aguatic mammals, reptiles and amphibians as well as agquatic
invertebrates. The impact of introduced species was discussed and a section included on the legidlative and
administrative controls to protect aquatic fauna, both nationally and internationally. This report concluded



that while the habitat approach to conserving fishes was more difficult than listing and considering the
individual species, it was equally necessary (Michaelis, 1986).

A two-day Conference-Workshop devoted to discussion of the conservation problems of Australian
threatened fishes was held by the ASFB in Melbourne in 1985. At this workshop a set of conservation status
categories and criteria was developed and agreed upon, which resulted in the first comprehensive ASFB
threatened fish listings, in which 15 species of threatened Australian fishes and 44 other species of lower
risk were identified (Harris, 1987). Following recommendations in that publication, a Threatened Species
Committee of ASFB was established at the 1987 conference, which was charged with adding species to,
deleting species from, or moving species between the different conservation categories in the List of
Threatened Australian Fishes at each subsequent annual conference of the Society. Presently there is aform
provided for the nomination of species for listing (Appendix 2), and each nomination is discussed and
decided upon at one of the above Committee’s meetings. A current listing is published each year in the
ASFB Newsletter. The 1999 ASFB list included 37 species of threatened fishes and 52 species in lower risk
categories (Crook, 1999). Since the early 1980s, these ASFB lists have been sent to both Environment
Australia and the [UCN each year for their information and consideration.

Further involvement with fish conservation issues by the has ASFB included:

resending the Society’s 1977 resolution on fish translocation to all Australian fisheries agencies in
1988;

a 1989 Conference-Workshop on introduced and translocated fishes and their ecological effects
(Pollard, 1990a);

a session devoted to papers on threatened fishes at the 1995 annual conference; and

a 1996 Conference-Workshop to consider the [IUCN conservation categories and criteria.

Currently, the ASFB lists threatened species under both ASFB and IUCN categories, but may adopt the new
(2000) revised IUCN categories when they have been finalised (Jackson, 1998).

Worldwide, one of the most important conservation organisations is the IUCN (International Union for the
Conservation of Nature), which was created in 1948 and began production of its Red Data Books of
threatened species in the 1960s. Today this organisation, more recently renamed the IUCN World
Conservation Union, is based in Switzerland and brings together both government and non-government
agencies as well as some 10,000 experts. It has six commissions, the largest of which is the Species Survival
Commission, with more than 100 specialist groups including the Shark Specialist Group, the Grouper and
Wrasse Specialist Group and the Freshwater Fish Specialist Group (http://www.iucn.org/).

The IUCN Red Lists of Threatened Animals (and Plants) are the most important publications on a
worldwide basis for species conservation. The Red Lists compile information from national Red Data Books
and other lists proposed by various national and/or international groups. Recently, the 2000 IUCN Red List
of Threatened Species was published and this is now available on the Internet (http://www.redlist.org/).
Prior editions were published in 1996, 1994 and 1990. The Shark Specialist Group has been particularly
active, and both an overview and action plan for threatened cartilaginous fishes is currently in the final
stages of preparation (Fowler et al., in prep.).

Another organisation active in the area of fish conservation is the American Fisheries Society (AFS).
Recently, this Society has been particularly concerned about threatened commercial fishes. The AFS is
mentioned here because it, like the [UCN and ASFB, has its own set of conservation categories and criteria
that are discussed in Section 3.1.

Up until the last few years, fish conservation has been concerned primarily with freshwater species, both in
Australia and overseas. Reasons include that freshwaters are usualy of smaller volume and hence more
susceptible to degradation than marine habitats, and that many freshwater species have smaller distributions
than marine species. The original 1987 ASFB list of threatened species included only one diadromous
species and the 1994 IUCN Red List included only three Australian marine species (all sharks), as opposed
to about 70 Australian freshwater species. As aresult, the first (1993) Action Plan for Australian Threatened
Fishes covered only freshwater species (Wager and Jackson, 1993).



Although several marine species were added to the ASFB listings in the late 1980s (e.g. grey nurse shark
and black rockcod; see Pollard et al., 1990), marine fishes were only first considered seriously at the
ASFB’s 1995 Conference. It isthus only in the last half decade that declines in marine fishes have prompted
serious conservation concerns. The 1999 ASFB list included eight threatened marine and diadromous
species (Crook, 1999; and see Harris, 1987 and Pollard et al., 1990 for categories). The present publication
isthefirst Australian attempt to redress this balance.

It is important to note that there is currently much activity concerned with the conservation of threatened
marine fish species, both in Australia and overseas, and it is difficult to provide up to date summaries. The
national list of threatened fishes maintained by Environment Australia increased from 11 endangered (1
marine, 10 freshwater) and 12 vulnerable species (4 marine/diadromous, 8 freshwater) in May 1999, to 13
endangered (1 marine, 12 freshwater) and 17 vulnerable species (6 marine/diadromous, 11 freshwater) in
May 2000 (http://www.biodiversity.environment.gov.au/).

1.3 Background and Introduction to the Study

The Commonwealth Government’s Endangered Species Protection Act was passed in 1992, and the
Australian Nature Conservation Agency (now part of Environment Australia) adopted the ASFB’ s listings as
its starting point for classifying the conservation status of Australian fishes. During the first half of the
1990s the Commonwealth’s Endangered Species Scientific Subcommittee (ESSS; now the Threatened
Species Scientific Committee under the EPBC Act 1999) began to consider nominations for various marine
fishes. Species initially discussed included some of considerable commercial importance (e.g. southern
bluefin tuna, gemfish, school shark), those threatened as a bycatch of commercial fishing (e.g grey nurse
shark, great white shark), and more recently several species of freshwater and brackish elasmobranchs (e.g.
sawfish, stingray and river shark species). The spotted handfish was given ‘emergency’ consideration during
this time, and was listed as Endangered without the usual lengthy and formal evaluation process being
followed.

Action Plans for various broad taxonomic groups are usualy commissioned from relevant experts by
Environment Australia’ s Natural Heritage Division as a requirement of the legislation, and in order to obtain
a broad overview of these taxon groups conservation status and an assessment of their conservation needs.
Individual submissions from the public and other government agencies and non-government organisations
are also considered and referred by the Threatened Species Scientific Committee to outside experts for
specialist comment. Based on the ASFB’ s contributions originating from its 1985 Workshop, one of the first
Action Plans to be commissioned was that on Threatened Australian Freshwater Fishes. Rob Wager and
Peter Jackson wrote this Action Plan with the endorsement of the ASFB’s Threatened Fishes Committee and
the technical advice of many of its specialist members (Wager and Jackson, 1993).

However, for a number of broad taxonomic groups where the information on individual species was scant or
inadequate, more wide-ranging conservation overviews were also commissioned — especially where it was
considered that a full-scale Action Plan may be premature (e.g. for terrestrial invertebrates; Yen and
Butcher, 1997).

Some of the other higher taxon Action Plans that have since been published are those for Reptiles, Frogs,
Birds, Rodents, Cetaceans, Marsupials and Monotremes, and more recently Seals and Bats.

On the advice that a specific and detailed Action Plan for Australian Marine Fishes, along the lines of that
already prepared for Australian Freshwater Fishes, was at this stage premature, due mainly to the lack of
detailed information on many of the species potentially involved, Environment Australia contracted Dr
David Pollard of NSW Fisheries and Dr John Paxton of the Australian Museum to prepare a ‘hybrid’
Conservation Overview and Action Plan for Australian Threatened and Potentially Threatened Marine and
Estuarine Fishes. John Pogonoski was appointed as Research Assistant to aid in performing this task, which
commenced in January 1999.



1.4 Aims of the Conservation Overview and Action Plan
The main aims of this Conservation Overview and Action Plan are to:

Provide a national overview of the conservation status of Austraian threatened and potentially
threatened marine and estuarine fishes, including the assessment of selected taxa using IUCN
Conservation Status Categories, the identification of threats to these taxa, and the recommendation of
conservation actions to undertake.

Identify habitats or areas of particular importance for marine and estuarine fishes, including key areas
or critical habitats for critically endangered, endangered and vulnerable taxa.

Identify processes threatening marine and estuarine fishes, and in particular those taxa in the criticaly
endangered, endangered and vulnerable categories, and identify areas where these processes are a
problem.

Recommend conservation priorities, including areas for future research and management actions, with
particular emphasis on critically endangered, endangered and vulnerable taxa.

Initiate nominations for threatened species status for the more threatened, but so far unlisted, species
amongst those investigated, at both the State and Commonwealth levels.

10



2 Methodology

2.1 General Methodology

This study is a synthesis of the information available from literature reviews and other existing sources,
including the personal contributions of the authors and numerous other specialist ichthyologists and fisheries
biologists (see Appendix 1). The initial task was to prepare detailed species conservation synopses for and
to allocate IUCN conservation status categories to the 114 species of Australian marine and estuarine fishes
identified as being of some conservation concern. This information was then sent to a wide variety of
Australian fish scientists (see Appendix 1) for their technical advice and comments, prior to holding a
specialist workshop on this topic (see Section 2.5). Following this workshop, additional advice was again
sought from many of these specialists.

2.2 Selection of Taxafor Inclusion in the Conservation Overview and Action Plan

Needless to say, detailed analysis of the conservation status of all of the approximately 4100 marine and
estuarine fishes that occur in Australian waters would take a considerable amount of time, and was thus far
beyond the scope of this report. The bases for the inclusion of fishes in this report are therefore outlined
below, and include:

Those marine and estuarine (including brackish-water) fishes which occur within Australian marine
jurisdiction, but not including freshwater teleosts, or ‘bony’ fishes, that were included in the 1993
Action Plan for Australian Freshwater Fishes by Wager and Jackson.

Those Australian marine and estuarine fishes listed in the IUCN’'s 1996 Red List of Threatened
Animals. Note that the 2000 IUCN Red List of Threatened Species was only published in the fina
stages of this project. Time constraints thus limited the analysis of any new additions to this 2000 IUCN
Red List.

Those marine and estuarine fishes listed in the Austraian Commonwealth Government’s Lists of
Nationally Threatened Species.

Those marine and estuarine fishes listed in the Australian Society for Fish Biology's Threatened
Species List.

Those marine and estuarine fishes on the various Australian States and Territories' Protected Species
Lists.

Most Australian marine and estuarine fishes included in the IUCN Species Survival Commission’s
Shark Specialist Group Status Report for Chondrichthyan Fishes (in preparation).

Those Austraian marine and estuarine fishes nominated to the authors as being threatened or
potentially threatened by various Australian ichthyol ogists.

Selected Australian marine and estuarine commercial fish species which are known to have declined
significantly in the last few decades.

Selected taxonomic groups of fishes that have been identified previously as having conservation
problems. These include the handfish family Brachionichthyidae; the seahorse, pipefish, pipehorse and
seadragon family Syngnathidae; and the mainly larger groupers and wrasses of the families Serranidae
and Labridae, respectively.

11



2.3 Use of Museum Recordsin the Analysis of Distributions of FishesIncluded

For the species included in this Conservation Overview and Action Plan, records were requested from
museums and research institutions in al states and territories of Australia that hold collections of fishes.
These records are most often of species identified by the relevant experts in Australia and overseas and
provide an outline of the occurrence in collections of Australian fishes collected since about 1870. However,
the numbers of specimens listed in fish collections are not always indicative of their relative abundances.
Large specimens such as sharks, rays and some larger bony fishes would often potentially occupy too much
valuable space in collections, and are thus not always kept when caught. Also, the varying distributions of
fishes and habitat diversity in Australian waters can make collecting some fishes difficult, time-consuming
and expensive due to the isolation of the area or the difficulties of sampling particular habitats. A number of
areas, particularly in the northern half of the continent, but also the south-west, have not been adequately
sampled. The coverage of some species in collections may thus be patchy and not accurately reflect their
true distributions and/or abundances.

As accurate as most of the identifications of specimens in these collections have been, inevitably the
changing state of taxonomy will mean that some specimens are synonymised or have been mis-identified.
Some specimens may only be represented in collections by some body parts, e.g. jaws, skin or teeth, which
can make accurate identifications difficult once the remainder of the anima has been discarded.
Furthermore, specimens are sometimes destroyed or exchanged, leaving just a record in a database for
which the identification cannot be checked against the specimen. Also, accurate size and depth ranges are
often incomplete due to the fact that not all specimens have been measured and capture depths have not
always been recorded. Many institutions have a backlog of specimens to register, which means that some
specimens may exist in collections, yet the data may not have been included here as it was not databased
(i.e. retrievable) at the time of our data request. We have taken time to overcome many of these problems
especially those surrounding suspect identifications, but we cannot discount that some records may be
inaccurate.

These museum and research ingtitute records are herein referred to collectively as “Museum Records’ in the
Species Conservation Synopses. The following museums and research institutions kindly provided
collection data that appear in these synopses:

Australian Museum, Sydney, New South Wales

ISR Munro Fish Collection, CSIRO Marine Laboratories, Hobart, Tasmania

Museum of Victoria, Melbourne, Victoria

Museum and Art Gallery of the Northern Territory, Darwin, Northern Territory
Queendand Museum, Brishane, Queensland

Queen Victoria Museum, Launceston, Tasmania

South Australian Museum, Adeglaide, South Australia

Western Australian Museum, Perth, Western Australia

Western Australian Fisheries Marine Research Laboratories, Perth, Western Australia

2.4 Taxonomy Adopted in the Conservation Overview and Action Plan

The taxonomic decisions used in this report follow current systematic practice. Species are listed in
phylogenetic order, and follow Nelson (1994) in the arrangement of families within this phylogenetic order.
Where possible, the most recent taxonomic works were used. For example, the taxonomy of sharks and rays
largely follows Last and Stevens (1994) and the taxonomy of rockcods and groupers largely follows
Heemstra and Randall (1993). Often, there are taxonomic studies in progress that are not yet available as
published scientific papers. In these cases we have endeavoured to discuss the relevant works with the
authors and have included their personal communications in the text and cited the references accordingly.
For example, Rudie Kuiter has recently completed a revision of the Australian seahorses (Hippocampus
spp.), and in many cases we have cited his personal communications in much of the text on this group. We
have not attempted to include an exhaustive list of al synonyms for species listed in the text. However, we
have included Australian synonyms (i.e. species hamed by Australian taxonomists), and other scientific
names by which individual species are commonly referred to are also occasionally included. The taxonomy
of Australian marine and estuarine fishes is dynamic and constantly changing. Although we have tried to use
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the most up to date information possible, there may be changes in the near future which will override some
of the taxonomic decisions we have followed in this publication. Correct alpha taxonomy of Australian
fishes is critical in identifying their conservation priorities. In this regard, the current shortage of positions
for Australian workers in fish taxonomy and systematics needs to be reversed to allow more detailed study
of our Australian fishes by scientistsin this country.

2.5 Threatened Marine and Estuarine Fishes Specialist Workshop

A specialist workshop to discuss the conservation status of the 100 or so species that had been analysed by
that time was held at Bendigo in September 1999 in conjunction with the ASFB’s Annual Conference. Some
40 specidlists from government and non-government organisations, private industry and academic
institutions attended from around Australia, as well as several from New Zealand and the USA. Species
considered at the workshop included around 35 syngnathids, 30 sharks and rays, 10 groupers and 20 or so
others, including around a dozen species which are seriously targeted by commercial and recreational fishers
and some small ‘narrow-range’ endemic species of potential conservation concern. The comments made by
the workshop participants were recorded and transcribed, but this detailed material is not included as a
separate section in this report, as these comments, corrections and additions, etc., were incorporated into the
texts of the individual species conservation synopses, where applicable. Feedback from numerous specialists
who were unable to attend the workshop has also been incorporated into the individual species synopses
throughout the course of this project. The input sought from over 90 specialists, including those at the
workshop, included not only their comments on (or additions to) the material in the species conservation
synopses, but particularly their comments on our draft conservation category listings. Specific information
on critical habitats, threatening processes, and possible future conservation and recovery actions were also
sought in relation to the individual species listed. Furthermore, experts were encouraged to nominate
additional species for inclusion using the ASFB’ s formal nomination procedure and proforma (see Appendix
2).

2.6 Analysis of Marine Protected Areasin which Each Species Occurs

A comprehensive analysis of every Marine Protected Area (MPA) in which each species occurs was
considered to be too exhaustive and was thus not possible due to time constraints. However, we have
included a list of the Marine Parks in which each species is known to occur or is likely to occur (e.g. by
having a species distribution that overlaps with the distribution of the appropriately located Marine Park).
Therefore, if a species occurs in inshore waters all around Australia, we have included it as being likely to
occur in al or most inshore Marine Parks around Australia. However, it should be understood that habitat
preferences of different species vary and suitable habitat may not be available for each species within these
protected areas, even within their known distributional ranges. For further information on MPAS in
Australia, the reader should consult Cresswell and Thomas (1997), who list al of those Australian MPAs
which were gazetted before 30 June 1997. This publication is updated every four to five years (Cresswell
and Thomas, 1997).

2.7 2000 ITUCN Red List of Threatened Species

In October 2000, in the final stages of the preparation of this publication, the 2000 IUCN Red List of
Threatened Species was published, and this is now available over the Internet (http://www.redlist.org/). For
all fishes with species conservation synopses included herein, we have noted the current (i.e. 2000) Red List
category in the text. The 1996 IUCN Red List categories and criteria for individual species are only
included in the text of the species synopses if the category or criterion differs from that listed in the 2000
IUCN Red List. Hence, where the 2000 Red List categories and criteria are identical to those used in the
1996 IUCN Red List, only the 2000 IUCN Red List category or criterion is listed.
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3 Conservation Categories and Criteria

3.1 History of Conservation Categoriesand Criteria

Significant discussion at the ASFB’s 1985 Threatened Fishes Workshop (Harris, 1987) centred on the
categories of threat and the criteria that defined them. Although the classification scheme adopted was
similar to that of IUCN at that time, it was not identical. It was considered that some fish conservation issues
in Australia required more specific definition. A seven-stage scheme of classification (Table 3.1 and
Appendix 2) was thus adopted, with four categories of threatened species requiring action. These included
Endangered, Vulnerable, Potentially Threatened, and Indeterminate, with the last category covering species
with insufficient data to place them specifically in one of the first three categories, but likely to fall into one
of them.

One of the first organisations to develop conservation categories and criteria was the IUCN, now the [IUCN
World Conservation Union (see section 1.2). The various editions of the IUCN’s Red Lists of Threatened
Species through the 1994 edition utilised a set of categories and criteria that was considered by some to be
too subjective. A new set of categories that utilised primarily numerical criteria involving population sizes,
percentage declines, and/or distribution areas was proposed in 1994 and utilised for the 1996 Red List
(Appendix 6).

The design of the subjective categories and criteria utilised for the 1996 Red List elicited considerable
criticism worldwide. As aresult, the I[UCN held a series of workshops to discuss the use and applicability of
these categories and criteria. One workshop in 1996, which specifically focused on marine fishes, identified
problems in considering the conservation status of many marine species, especially marine fishes that are
targets of managed fisheries (Hudson and Mace, 1996). As aresult of the considerable criticism of the 1996
categories and criteria, the IUCN decided to re-consider the applicability of its criteria in general. The
IUCN has since been considering revisions to its guidelines through a series of international workshops. The
2000 IUCN Red List (available on the Internet at http://www.redlist.org/) was published in October 2000
using the categories and criteria of the 1996 Red List. At the International Meeting of IUCN delegates held
in Jordan in October 2000, only slight changes were made to the wording of the categories and criteria, but
no new categories were introduced and no old categories were omitted.

An analysis of both the ASFB’s and IUCN’s conservation categories indicated that the two were roughly
one step out of phase - the ASFB’s highest (Endangered) conservation category roughly coinciding with the
IUCN'’s highest (Critically Endangered) category, and the ASFB’s Vulnerable and Potentially Threatened
categories corresponding with the IUCN’s Endangered and Vulnerable categories, respectively. The ASFB
will consider the new IUCN categories at its 2001 Annual Conference in Western Australia.

The American Fisheries Society (AFS) also has a set of categories and criteria (Appendix 7) that are
different from those of both the IUCN and the ASFB (Table 3.1 and Appendix 2), and this society isaso in
the process of revising its categories. At least some of the AFS categories are based on the definitions of the
United States Endangered Species Act which protects threatened speciesin that country (Musick, 1999).

Other sets of categories and criteria have been used at various times for different plant and animal groups
(see Reynolds, 1987: Table 1). It is clear, however, that different categories and criteria have different
meanings in different contexts, and that conservation planning would be helped considerably by the use of
common categories and criteria.
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3.2 Conservation Status Categories of Australian Marine Fishes

Prior to considering individual species synopses (in phylogenetic order) in this report, some general points
are outlined in relation to the IUCN categories and criteria. The particular case of commercially targeted
marine fish species, and some proposed improvements in the use of these criteria as they may apply to
marine fishes in general, are also discussed. This latter point takes into account more detail of the life-
history parameters of particular groups and species (see Musick, 1999).

Environment Australia requested as part of this contract that the [IUCN 1994 Red List categories be used.
We noted that the 1994 Red List for Threatened Animals (Groombridge, 1993) used the old categories, but
gave notice of possible new categories and criteria currently being developed for future Red Lists. Also,
athough the Action Plan for Australian Bats utilised the 1994 IUCN categories, these taxa were only
subjectively assessed against IUCN criteria (Duncan et al., 1999: 2). With around 4100 marine and
estuarine fish species present in Australian waters, the vast majority of which are undersampled and
incompletely known, a similar subjective analysis was determined to be the most practical method to
progress this first overview of our threatened marine and estuarine fishes. A rigorous numerical analysis of
population data was attempted for only one species that is the target of a heavily managed fishery, and thisis
discussed below. Future work on our threatened marine fishes should include application of the new (1996)
IUCN criteria, particularly to the 17 species placed here in the formally threatened categories.

We see enhanced value in the 1996 categories, and in particular the Critically Endangered category that
allows prioritisation of action plans. The Lower Risk (conservation dependent) category is also very useful
for marine fish species. This category is used to flag species for which continued fisheries management or
protection in Marine Protected Areas (MPAS) is necessary to prevent the species from becoming more
threatened.

In both the pre-workshop analyses and in the workshop discussions, evidence of decline in either abundance
or area of occurrence was considered essential for placement in one of the three highest categories of threat,
viz. Critically Endangered, Endangered or Vulnerable. Because of the lack of knowledge concerning
population sizes for virtually all but the most heavily managed commercial species, and even the incomplete
knowledge of their areas of occurrence, many of the species analysed were categorised as Data Deficient.

In analysing the decline of some managed commercia fishes, notably the eastern gemfish and the southern
bluefin tuna, strict usage of the IUCN numerical criteria resulted in both of these species being listed as
Critically Endangered, based on their known population declines. The southern bluefin tuna is so listed in
both the 1996 and 2000 Red Lists, and the eastern gemfish comes out as Critically Endangered when
analysed using the IUCN criteria and the recently released RAMAS® Red List software analysis program
(Akcakaya and Ferson, 1999), which also uses the IUCN criteria. The conundrum facing conservationists is
that commercial species have more data available on their population sizes and fluctuations than any other
fishes, but significant initial population decline is an accepted part of fisheries management in attempting to
reach optimum or maximum sustainable yields. The American Fisheries Society is considering the use of a
system of risk criteria that reflects population resilience, specifically the population’s intrinsic rate of
increase, the growth coefficient, fecundity, age at maturity and maximum age, in their determinations of
conservation status for commercia fish species (Musick, 1999). These characteristics were discussed for
some of the commercial species at our specialist workshop, but not for all species.

A small number of marine fishes listed in the 2000 IUCN Red List of Threatened Species have the letter ‘C’
in parentheses after the species name, IUCN category and criteria. This indicates that a caveat formulated at
the workshop on categorising marine fishes (Hudson and Mace, 1996) applies in particular to these
populations. The text of this caveat is reproduced in the following paragraph:

“The criteria (A-D) provide relative assessments of trends in the population status of species across many
life forms. However, it is recognised that these criteria do not always lead to equally robust assessments of
extinction risk, which depend upon the life history of the species. The quantitative criteria (Alabd) for the
threatened categories may not be appropriate for assessing the risk of extinction for some species,
particularly those with high reproductive potential, fast growth and broad geographic ranges. Many of these
species have high potential for population maintenance under high levels of mortality, and such species
might form the basis for fisheries.”

15



The only Australian species to which this caveat has been applied in the 2000 IUCN Red List of Threatened
Species are some tunas (genus Thunnus) and the swordfish (Xiphias gladius).

The IUCN Red List categories and criteria were specifically designed to be used for al taxa and on a global
basis. A draft set of guidelines for use at the national or regional levels has been prepared (Gérdenfors et
al., 1999). According to these latter guidelines, if species are endemic to a country or are isolated from
conspecific populations in other parts of the world (like most Australian temperate marine shore fishes — see
Wilson and Allen, 1987), they should be treated as if they were a global population. However, if the species
interchanges individuals with external populations such that external populations affect the extinction risk
within the region, changes to the regional category should be considered. Such external populations might
be expected to influence oceanic species like southern bluefin tuna or basking sharks, or some coral reef
species that may migrate. However, in the brief eight hours of discussion at the ASFB's Speciaist
Workshop, such fine details were not always considered. In the case of the basking shark, for example,
significant overseas declines have been documented. However, in Australia the species is so rare that it
could be considered a vagrant, and thus Data Deficient was considered to be the most appropriate
conservation category for this species in the Australian context.

The use of regional guidelines will be important in Australia where State/Territory agencies have an active
involvement in fish conservation. An ongoing, and unresolved, issue is how to establish parity between State
(regional) lists of threatened fishes and Commonwealth (national) lists.

Not surprisingly, most of the species analysed were categorised as Data Deficient. It is important to direct
research efforts and funding towards these species as well as those in the more threatened categories. Thisis
particularly important when there is a threat that has been identified, such as for the pipehorses, for which
there are virtually no available data on population sizes or biological parameters.
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Table 3.1: Categories used by various organisations to denote risk of extinction

Risk Categories

Organisation Threatened Categories Lower Risk Categories Others
IUCN Critically Endangered Vulnerable | ---------------- Lower Risk Lower Data ~ | -
1994 Endangered (near threatened | Risk (least | Deficient

or conservation | concern)

dependent)
IUCN | e Endangered* | Vulnerable* | Indeterminate* Insufficiently | Rare*
pre 1994 Known
EPBC Act Critically Endangered Vulnerable | ---------------- Conservation
1999 Endangered Dependent
ASFB Endangeredt | Vulnerablet Potentially Indeterminatet Restricted and
1987 Threatenedt Uncertain

Status

USESAct | - Endangered Threatened | ---------------- Candidate List Not listed
AFS(old) | - Endangered Threatened | ---------------- Specia Concern | Not listed
AFS(new) | —---mmmmmeeeee- Endangered Threatened | ---------------- Vulnerable or Not listed

Conservation

Dependent

All lists utilise the category Extinct, which has been excluded from this table. The [UCN’s 1994 listing and the EPBC Act 1999 both also utilise
the category Extinct in the Wild. The categories of each organisation listed in the columns above do not absolutely correlatein all instances. *fIn
these cases I ndeter minate refers only to those similarly marked categories. ASFB = Australian Society for Fish Biology, EPBC Act = Australian
Commonwealth Governments Environment Protection and Biodiversity Conservation Act 1999, IUCN = International Union for the Conservation
of Nature, AFS = American Fisheries Society, US ESA = United States Endangered Species Act. Refer to Appendices 2, 6 and 7 for explanations
of categories and criteria adopted by each authority.
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4 Species Conservation Synopses

4.1 SUMMARY OF SPECIES|NCLUDED ARRANGED IN ORDER OF CONSERVATION STATUSUSING |UCN
CATEGORIES

Table4.1: SPECIESINCLUDED IN THE REPORT WITH THEIR IUCN CONSERVATION CATEGORIES
AND AUSTRALIAN DISTRIBUTIONS (species distributions in this table are presented in a clockwise
arrangement starting from WA and finishing with SA).

L ocality key: C = Commonwealth waters (i.e between 3nm and 200nm offshore), E and M = Elizabeth and
Middleton Reefs, H = Heard Island, L = Lord Howe Island, Ml = McDonald Island, MQI = Macquarie
Island, N = New South Wales, NI = Norfolk Island, NT = Northern Territory, Q = Queensland, SA = South
Australia, V = Victoria, WA = Western Australia, * = endemic to Australian waters, ** = possibly endemic
to Australian waters. IUCN Status key: CR = Critically Endangered, EN = Endangered, VU = Vulnerable,
LR (cd) = Lower Risk (conservation dependent), LR (nt) = Lower Risk (near threatened), LR (Ic) = Lower

Risk (least concern), DD = Data Deficient

Common Scientific IUCN Australian
Name Name Status Distribution

Bizant river shark** Glyphissp. A CR Q
Freshwater sawfish Pristis microdon CR WA, NT, Q
Spotted handfish* Brachionichthys hirsutus CR T
Grey nurse shark Carchariastaurus EN WA, NT, Q, N
Northern river shark** Glyphissp. C EN NT
Harrisson's deepsea dogfish* | Centrophorus harrissoni EN N,V,T,C
Dwarf sawfish** Pristis clavata EN WA, NT, Q
Green sawfish Pristiszijsron EN WA, NT, Q, N
Maugean skate* Raja sp. L EN T
Great white shark Carcharodon carcharias VU All states, C
Colclough’s shark* Brachaelurus colcloughi VU Q
Southern dogfish** Centrophorus uyato VU WA,N,V, T,SA,C
Narrow sawfish Anoxypristis cuspidata VU WA, NT, Q
Freshwater whipray Himantura chaophraya VU NT, WA, Q
Red handfish* Brachionichthys politus VU T
Ziebell' s handfish* Sympterichthys sp. VU T
Black rockcod Epinephelus daemelii VU Q,N,NI,E&M, L, C
Whiskery shark* Furgaleus macki LR (cd) WA,V,T,SA,C
School shark Galeorhinus galeus LR (cd) WA, Q,NV,TSAL,C
Common sawshark* Pristiophorus cirratus LR (cd) WA,N,V, T,SA, C
Orange roughy Hoplostethus atlanticus LR (cd) WA, SA, C
Southern potbelly seahorse** | Hippocampus bleekeri LR (cd) V, T, SA
L eafy seadragon* Phycodurus eques LR (cd) WA, V, SA
Weedy seadragon®* Phyllopteryx taeniolatus LR (cd) WA, N,V, T, SA
Barramundi cod Cromileptes altivelis LR (cd) WA, NT, Q, N
Queensland grouper Epinephelus lanceol atus LR (cd) WA, NT, Q, N
Potato cod Epinephelus tukula LR (cd) WA, NT, Q
Eastern blue devil** Paraplesiops bleekeri LR (cd) Q,N
Western blue groper* Achoerodus gouldii LR (cd) WA, V, SA
Eastern blue groper* Achoerodus viridis LR (cd) Q,N,V
Humphead maori wrasse Cheilinus undulatus LR (cd) WA, NT, Q, E&M
Double-header* Coris bulbifrons LR (cd) N, NI, E&M, L
Gemfish (eastern stock) Rexea solandri LR (cd)* N,V,T,C

1 Or Vulnerable, depending on future management decisions

Table4.1 (continued):




Common Scientific IUCN Australian
Name Name Status Distribution
Herbsts nurse shark Odontaspis ferox LR (nt) WA,N,V,C
Dusky shark Carcharhinus obscurus LR (nt) All statesand C
Sandbar shark Carchar hinus plumbeus LR (nt) WA NT,Q,N,C
Estuary stingray** Dasyatis fluviorum LR (nt) Q,N
Porcupine ray Urogymnus asperrimus LR (nt) WA, NT, Q
Scul ptured frogfish* Halophryne queenslandiae LR (nt) Q,N
Bighead seahorse* Hippocampus grandiceps LR (nt) Q
Fal se-eyed seahorse* Hippocampus biocellatus LR (nt) WA
L ow-crown seahorse* Hippocampus dahli LR (nt) NT, Q
Verco’s pipefish* \anacampus ver coi LR (nt) SA
Bluefish Girella cyanea LR (nt) QN,NILE& M, L
Braun’'s wrasse* Pictilabrus brauni LR (nt) WA
Ballina angelfish* Chaetodontoplus ballinae LR (nt) Q,N, L
Southern bluefin tuna Thunnus maccoyii LR (nt) WA, Q,N,V, T,SA,C
White-spotted spurdog Squalus acanthias LR (Ic) WA,V, T, SA
Australian handfish* Brachionichthys sp. LR (Ic) Q,N,V, SA
Banded pipefish Dunckerocampus LR (Ic) WA, NT, Q
dactyliophorus
Ladder pipefish* Festucalex scalaris LR (Ic) WA
Shortkeel Pipefish Hippichthys parvicarinatus LR (Ic) NT
Prophet’ s pipefish* Lissocampus fatiloquus LR (Ic) WA
Scul ptured seamoth* Pegasus lancifer LR (Ic) WA, V, T, SA
Estuary rockcod Epinephelus coioides LR (Ic) WA, NT, Q, N
Purple rockcod Epinephelus cyanopodus LR (Ic) WA, NT,Q, N, NI, L
Flowery cod Epinephelus fuscoguttatus LR (Ic) WA, NT,Q,E& M
Malabar grouper Epinephelus malabaricus LR (Ic) WA, NT,Q, N
Camouflage grouper Epinephelus polyphekadion LR (Ic) WA, NT,Q, L, E&M
Greasy grouper Epinephelus tauvina LR (Ic) WA, NT, Q, N
Elegant wrasse Anampses elegans LR (Ic) Q,N,NI,E& M,L
Baldchin groper* Choerodon rubescens LR (Ic) WA

Specieswith no synopsesin the report: all are elasmobranch

ecies of Lower Risk (least concern).

Common Name

Scientific Name

Australian Distribution

Crocodile shark

Pseudocarcharias kamohar ai

WA, NT, Q, C

Shortfin mako I surus oxyrinchus All statesand C, L, NI, E & M.
Porbeagle Lamna nasus WA,N,V,T,SA,C

Blacktip topeshark Hypogal eus hyugaensis WA, SA,V,N,Q,C

Gummy shark Mustelus antarcticus WA,Q,N,V, T,SA,C

Grey reef shark Carcharhinus amblyrhynchos WA, NT,Q,L,C

Spinner shark Carcharhinus brevipinna WA,NT,Q,N,C

Silky shark Carcharhinusfalciformis WA,NT,Q,N,C

Bull shark Carcharhinus leucas WA, NT,Q,N, C

Tiger shark Galeocerdo cuvier WA,NT,Q,N,L,C

Blue shark Prionace glauca All statesand C, NI, E& M, L
Whitetip reef shark Triaenodon obesus WA, NT,Q,C

Scalloped hammerhead Sohyrna lewini WA, NT,Q,N, C

Great hammerhead Sohyrna mokarran WA, NT,Q,N, C

Smooth hammerhead Sohyrna zygaena WA,N,V,T,SA,C
Whitespot giant guitarfish Rhynchobatus djiddensis WA,NT,Q,N, C
Bluespotted ribbontail ray Taeniura lymma WA, NT, Q

Spotted eagle ray Aetobatus narinari WA,NT,Q,N, C
Mantaray Manta birostris WA,N,V, T,SA, C
Common Scientific IUCN | Australian
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Name Name Status Distribution
Sixgill shark Hexanchus griseus DD WA, Q,N,V, T
Sevengill shark Notorynchus cepedianus DD WA,N,V,T,SA
Megamouth shark Megachasma pelagios DD WA, C
Basking shark Cetor hinus maximus DD WA,N,V,T,SA,C
Spotted wobbegong shark** Orectolobus maculatus DD WA, Q,N, V, SA
Banded wobbegong shark Orectolobus ornatus DD WA, Q,N, V, SA
Whale shark Rhincodon typus DD WA, NT,Q,N,V, SA, C
Common blacktip shark Carcharhinus limbatus DD WA,NT,Q,N, C
Gulper shark** Centrophorus granul osus DD WA, Q, N,
Black shark Dalatiaslicha DD WA,Q,N,V, T,SA,C
Wide sawfish Pristis pectinata DD Unconfirmed
Warty handfish* Sympterichthys verrucosus DD N,V, T, SA
Eastern potbelly seahorse** Hippocampus abdominalis DD N
Western spiny seahorse* Hippocampus angustus DD WA
Winged seahorse Hippocampus alatus DD WA, NT
Northern spiny seahorse* Hippocampus multispinus DD WA, NT
Gorgonian seahorse Hippocampus bar gibanti DD Q
Shorthead seahorse* Hippocampus breviceps DD V, T, SA
West Australian seahorse* Hippocampus el ongatus DD WA
Eastern spiny seshorse* Hippocampus hendriki DD Q
Bullneck seahorse* Hippocampus minotaur DD \%
Flatface seahorse* Hippocampus planifrons DD WA
Highcrown seahorse* Hippocampus procerus DD Q
Queensland seahorse** Hippocampus queenslandicus DD Q
Common seahorse Hippocampus taeniopterus DD NT, Q
Sad seahorse* Hippocampus tristis DD QN,L
Knobby seahorse* Hippocampus tuberculatus DD WA
White' s seahorse* Hippocampus whitei DD N
Zebra seahorse Hippocampus zebra DD Q
Prickly pipefish Hypsel ognathus horridus DD SA
Western crested pipefish Mitotichthys meraculus DD WA
Mollison’s pipefish* Mitotichthys mollisoni DD TV
Halfbanded pi pefish* Mitotichthys semistriatus DD TV
Duncker’ s pipehorse* Solegnathus dunckeri DD QN L
Pallid pipehorse Solegnathus har dwickii DD WA, NT, Q,N
Gunther's pipehorse Solegnathus lettiensis DD WA
Robust pipehorse* Solegnathus robustus DD SA
Spiny pipehorse** Solegnathus spinosissimus DD QN VT
Alligator pipefish Syngnathoides biacul eatus DD WA, NT,Q,N
Striated wirrah* Acanthistius paxtoni DD N, possibly WA
Bar cod** Epinephelus ergastularius DD QN
Kimberley dottyback* Assi cul oides desmonotus DD WA
Multicolour dottyback* QOgilbyina novaehollandiae DD QN
Pilbara eelblenny* Congrogadus winter bottomi DD WA
Eastern king wrasse Coris sandeyeri DD N,V,L,NI,LE& M
Humpheaded parrotfish Bolbometopon muricatum DD WA, Q
Patagonian toothfish Dissostichus el eginoides DD C, MQl, HI, Ml
Earspot snakeblenny* Ophiclinops hutchinsi DD SA
Eelblenny* Peronedys anguillaris DD SA
Tasmanian robust triplefin** | Grahamina gymnota DD T
Hoese' s silhouette goby* Slhouettea hoesei DD WA, NT
Gemfish (western stock)* Rexea solandri DD WA, SA, C
Swordfish Xiphias gladius DD WA, Q,N,C

4.2 Species Conservation Synopses Arranged in Phylogenetic Order
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4.2.1 CLASSCHONDRICHTHYES: SHARKS, RAYSAND CHIMAERAS

The chondrichthyans, which include the sharks, rays and chimaeras (spookfishes, ghost sharks and
elephantfishes), are a diverse group of cartilaginous fishes that have evolved over the past 400 million years
or so (Camhi et al., 1998; Last and Stevens, 1994). Approximately 1000 species of chondrichthyans,
consisting of over 500 skates and rays, about 400 sharks and about 40 chimaeras, are known from marine,
estuarine and freshwater systems of the world (Last and Stevens, 1994). The vast mgority of
chondrichthyans occur in marine habitats, with about 5% of species known to occur in freshwater
environments (Compagno, 1990). Most chondrichthyans (about 55% of the species) occur on the continental
shelves from the intertidal zone to depths of 200m. About 35% of the species are restricted to the
continental slope (200m to 2000m), about 2% are strictly oceanic (epipelagic and mesopel agic) species, and
the remaining 8% occur in mixed habitats, mostly shelf-slope, but also shelf-oceanic and a few in all three
habitats. The diversity of chondrichthyan shelf species is greatest in the tropics and least at high latitudes
(Compagno, 1990). Of the roughly 1000 chondrichthyan species worldwide, about 300 occur in Australian
waters and over half of these 300 species are endemic (or restricted) to Australia (Last and Stevens, 1994).

Chondrichthyans are the targets of directed commercial and recreational fisheries worldwide and are
increasingly taken as an incidental catch of fisheries targeting other species (Bonfil, 1994; Camhi et al.,
1998), such as tunas. Between 1947 and 1986 more than 20 million tonnes (t) of chondrichthyans were
taken by targeted fisheries worldwide (Last and Stevens, 1994). Recorded world commercial catches of
chondrichthyans totalled 704,000t in 1991, making up less than 1% of the total world fisheries catch
(Bonfil, 1994).

In evolutionary terms, the success of chondrichthyans as a group is directly attributable to their well-adapted
life history strategies (Compagno, 1990; Vas, 1995). In ecological terms, most chondrichthyans are
considered ‘k-selected’ species. Such species typically have a large body size (thus few natural predators), a
slow rate of growth, a late age of first maturity, and give birth to a small number of large, well-developed
young (each with a high chance of survival in the absence of fishing) (Vas, 1995). Although restricted in
their ecological roles by morphology, reproduction and other factors, the cartilaginous fishes are highly
diverse and show numerous life-history styles in exploiting available niches permitted by chondrichthyan
limitations. Chondrichthyans are entirely carnivorous, with no known specialist herbivores, and as a group
are mostly high in the food web; they feed on most marine animals, from plankton and minute benthic
invertebrates to whales (Compagno, 1990). The ecological and evolutionary characteristics of
chondrichthyans make them extremely vulnerable to the effects of over-exploitation, and there are few
fisheries that fish chondrichthyans on a sustainable basis, without continually increasing effort (Vas, 1995).
Hence, the recovery of overfished populations may take decades (Vas, 1995). Compared with other marine
fishes, sharks have relatively low productivity, but there is a wide variation among species in their differing
abilities to withstand, or to recover from, exploitation (Smith et al., 1998). In comparing life histories across
anumber of vertebrate taxa, it is clear that many chondrichthyans are among the latest maturing and slowest
reproducing of vertebrates. The reproductive potential and strategies of chondrichthyans are more closely
related to those of the cetaceans, sea turtles, large land mammals and larger birds than to teleost fishes
(Camhi et al., 1998). This demonstrates that a very different management approach is required to prevent
over-exploitation and sustain their fisheries over along period of time (Camhi et al., 1998).

Shark fisheries have expanded in size and number around the world since the mid 1980s, primarily in
response to the rapidly increasing demand for shark fins, flesh, cartilage and other products. The need to
improve shark fishery management and monitoring, expand biological research and take management action
is of primary importance (Camhi et al., 1998). Australian shark fisheries are among the most well
documented and managed elasmobranch fisheries in the world (Bonfil, 1994), with severa shark fishery
management plansin place (Walker, 1998), though the extent of management controls varies from fishery to
fishery. Although directed fisheries have been the primary cause of stock collapses in many species of
elasmobranchs, the greatest threat to long-lived sharks and rays appears to be mortality in mixed-species
fisheries (Musick et al., 2000b). It is thus critical that fisheries managers are sensitive to the vulnerability of
less productive species of sharks and rays taken as bycatch in mixed-species fisheries (Musick et al.,
2000b). It is especially important to address the issue of elasmobranchs taken as bycatch before their
population numbers are reduced to critically low levels.
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Those elasmobranch species which have the highest capacity to rebound from over-exploitation tend to be
smaller, inshore coastal species that mature early and are comparatively short-lived as an adaptation to
higher rates of predation (Smith et al., 1998). The gummy shark Mustelus antarcticus in southern Australia,
which reaches maturity at 4-5 years of age (for females) and a maximum age of 16, has sustained a
commercia shark fishery for over 25 years with careful conservation and management (Camhi et al., 1998).

Some small and/or unusual elasmobranchs are being increasingly targeted for the public and private
aquarium trade, which places added risks on endemic species with restricted distributions. The educational
value of elasmobranchs in public aguaria, however, can be crucial to changing the negative public
perception of sharks, thereby building political will to conserve them (Camhi et al., 1998).

Sharks are frequently taken as bycatch of dropline, longline, handline, haul net, bait net and gillnet fishing in
northern Australian waters (Stevens, 1999). Similarly, in southern Australian waters, sharks and rays are
often retained as bycatch of longlining and/or trawling operations along the south-eastern (McLoughlin et
al., 1998; Graham et al., 2001) and south-western (Simpfendorfer, 1999a) coastlines. The Commonwealth
fisheries that regularly retain and record the landed shark component of their catch are the Southern Shark
Fishery, the South East Fishery and the Great Australian Bight Trawl Fishery. Elasmobranchs are aso
caught, but less regularly landed and not always regularly recorded, in a number of other fisheries in
Australian waters. These fisheries include the Northern Prawn Fishery, the Torres Strait Fisheries, the Tuna
and Billfish Fisheries, the Western Australian Deepwater Trawl Fishery, the North West Slope Trawl
Fishery and the South Tasman Rise Trawl Fishery (SAG, 2000). Additionally, there are a number of minor
and developing Commonwealth fisheries in which the non-targeted elasmobranch catch is currently small.
Such elasmobranch catches have the potential to increase with the expansion of fisheries that include the
Northern Finfish Trawl Fishery, Coral Sea Fishery, Southern Squid Jig Fishery and East Coast Deepwater
Trawl Fishery (SAG, 2000). The Sub-Antarctic Fisheries (Macquarie Island Fishery and Heard Island and
MacDonald Islands Fishery) also currently report on elasmobranch catches (mainly Pacific sleeper shark
and skates) (AFMA, 2000e).

The quantities of recorded shark catches in Australian fisheries have declined by around 30% from 11,000t
to 7,800t during the three year period 1996/97 - 1998/99, with declines in the quantities of shark landed
evident in most of the fisheries in the various States and Territories. The exceptions are the WA shark
fisheries and the West Australian, NT and Victoria non-target fisheries, where the quantity of the shark
catch has remained fairly stable over this period (SAG, 2000).

The decline in the catches of sharks and rays on the South East Fishery trawl grounds (mainly from Sydney,
NSW southwards to Gabo Island, Victoria) between the years 1976-77 (exploratory trawling) and 1996-97
(commercia trawling) was approximately 80%. The 1996-97 average catch rate of 65kg/hr was only
approximately 20% of the 323kg/hr average recorded in 1976-77 (Graham et al., 2001). Thisis a classical
demonstration of the susceptibility of elasmobranchs to intensive trawling activities.

The IUCN Species Survival Commission's (SSC) Shark Specialist Group (SSG) has set an ambitious target
by aiming to assign a conservation status to all sharks, rays and chimaeras (approx. 1000 species) by the
year 2003 (http://www.redlist.org/programme.html). When achieved, this global assessment of all shark, ray
and chimaera species will provide a more accurate indicator of the health of these species’ populations and
the threats to their marine, estuarine and freshwater habitats. In the 2000 IUCN Red List of Threatened
Species, 95 elasmobranchs (or roughly 10% of the known living elasmobranch species) were listed
(http://www.redlist.org/). Of these 95 elasmobranch species *
- 6 gpecieswere listed as Critically Endangered

17 species were listed as Endangered

20 species were listed as Vulnerable

5 species were listed as Lower Risk (conservation dependent)

33 species were listed as Lower Risk (near threatened)

14 species were listed as Data Deficient

Some of the above species are listed in the 2000 IUCN Red List in multiple categories based on their
subpopulations. In these cases the most threatened status (i.e. the status of the most threatened
subpopulation) has been used in the above figures. Australian species for which detailed synopses are
included list al of the conservation categories of their individual subpopulations.
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Of the 95 elasmobranchs listed on the 2000 IUCN Red List of Threatened Species, about 48 species (or
roughly 50%) occur in Australian waters, and 25 species (or roughly 25%) have detailed species synopses
included here. Last and Stevens (1994) estimated that about 300 sharks, rays and chimaeras were known to
occur in the Australian region. If adequate resources are made available to collect, document, research,
manage and protect Australian chondrichthyan species from over-exploitation, Australia will be in a good
position to help educate other nations about the conservation of their own “charismatic megafaunas’.

References:

Bonfil, 1994; Camhi et al., 1998; Compagno, 1990; Graham et al., 2001; Last and Stevens, 1994,
McLoughlin et al., 1998; Musick et al., 2000b; Simpfendorfer, 1999a; Smith et al., 1998; Stevens, 1999;
Vas, 1995; Walker, 1998.

Websites:
http://www.redlist.org/ (2000 IUCN Red List of Threatened Species homepage)
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SPECIES SYNOPSES: Introductory Notes

Species synopses are not included for the following elasmobranch species. The conservation status indicated
for al of these species (i.e. Lower Risk least concern) is preliminary given the fact that no literature
searches and/or data on catches have been analysed for these species in this report. This conservation status
listing of Lower Risk (least concern) isfor Australian waters only.

Common Name
Crocodile shark

Shortfin mako

Porbeagle

Blacktip topeshark
Gummy shark

Grey reef shark

Spinner shark

Silky shark

Bull shark

Tiger shark

Blue shark

Whitetip reef shark
Scalloped hammerhead
Great hammerhead
Smooth hammerhead
Whitespot giant guitarfish
Bluespotted ribbontail ray

Spotted eagle ray
Mantaray

Scientific Name
Pseudocarcharias kamoharai
I surus oxyrinchus

Lamna nasus

Hypogal eus hyagaensis
Mustel us antar cticus

Car charhinus amblyrhynchos
Carcharhinus brevipinna
Carcharhinus falciformis
Carcharhinus leucas
Galeocerdo cuvier

Prionace glauca

Triaenodon obesus

Sohyrna lewini

Fphyrna mokarran

Fohyrna zygaena
Rhynchobatus djiddensis
Taeniura lymma

Aetobatus narinari

Manta birostris

24



FAMILY BRACHAELURIDAE: BLIND SHARKS
Colclough’s Shark

Family Name: Brachaeluridae
Scientific Name: Brachaelurus colcloughi Ogilby, 1908
Conservation Status: Vulnerable

Australian Synonyms:
Heteroscyllium colcloughi (Ogilby, 1908)

Alter native Common Name:
Bluegrey carpet shark

Current Conservation Status:
No 1996 IUCN Listing

2000 IUCN Red List of Threatened Species
Vulnerable (C2b)

No ASFB Listing

Distribution:

Brachaelurus colcloughi generally occurs on the continental shelf off southern Queensland between
Gladstone and Coolangatta and also on the Great Barrier Reef (Last and Stevens, 1994). It has aso
apparently been recorded from off the Cape Y ork Peninsula, though there are no known existing specimens
to back up these identifications. Parker (1999) occasionally recorded adult B. colcloughi from Julian Rocks
(off Byron Bay, northern NSW), which is nearing the southern range for this species. There are very few
records from outside the Moreton Bay area (J. Johnson, pers. comm.).

Museum Records - 19 specimens (Standard Length embryos to 85cm), collected from depths of up to 217m,
ranging in geographical distribution from off the Proserpine area (20°41'S), Great Barrier Reef, Qld (only
GBR record) and then around Moreton Bay (approx. 27°S), Qld, southwards to off Brunswick Heads
(28°33'S), NSW. Specimens were collected between 1913 and 1999.

Habitat:

This species has mainly been found in relatively shallow, inshore waters (Compagno et al., in prep.), but has
been recorded to depths of 217m (J. Johnson, pers. comm.). Parker (1999) recorded B. colcloughi from a
depth range of 10-22m at Julian Rocks (off Byron Bay, northern NSW), noting its occurrence as occasional.

Biology and Behaviour:

Brachaelurus colcloughi is an ovoviviparous species, with 6 to 8 pups per litter. Term fetuses are 17.4 —
18.4cm in length and size at birth is probably around 17-18cm. Pregnant females have been recorded at 65.8
- 75.5cm and males are adolescent at about 48.2-51.6cm in length. The age at maturity, average
reproductive age, and longevity are all unknown (Compagno et al., in prep.). The diet of this speciesis also
unknown, but the closely related Brachaelurus waddi feeds on reef invertebrates and small fishes (Last and
Stevens, 1994).

Size:
Brachaelurus colcloughi attains atotal length of at least 85¢cm (Johnson, pers. comm).
Evidence for Decline:

Brachaelurus colcloughi is an uncommon species. Trawling, recreational fishing and general habitat
degradation on the inner coastal reefs threaten its main population in Moreton Bay (J. Johnson pers.
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comm.). This species is caught as a bycatch in other fisheries and exploited at low levels for the marine
aquarium trade.

Australian Marine Protected Areasin Which the Species Occurs:
Great Barrier Reef Marine Park, Qld
Julian Rocks Aquatic Reserve, off Byron Bay, northern NSW

Suggested Conservation Status:

Vulnerable on an Australia-wide basis

Brachaelurus colcloughi is not known to occur anywhere except off the eastern coast of Australia. About 20
specimens of this small, attractive, but poorly known shark have been recorded, mostly from inshore waters
of Moreton Bay. This shark seems to be uncommon as far as is known despite considerable collecting
coverage of its available habitat. From the little that is known, it has a relatively limited geographic and
bathymetric range off Queensand and mainly occurs in waters that are heavily utilised by humans and
which are subjected to intensive fisheries (Compagno et al., in prep.).

Threatening Processes:
Commercia trawling and recreational fishing (where it is taken as a bycatch), and genera habitat
degradation threaten the survival of this speciesin Australian waters.

Critical Habitats:
Inner coastal reef habitats of southern Queensland are critical to this species. Further degradation of these
habitats threatens to reduce the area of occupancy of this species within its range.

Recovery ObjectivesM anagement Actions Required:

Significant data gaps exist for this species. Information is lacking on trends in numbers or details of its
distributional range, but it is not found in quantity at any locality surveyed despite reasonable survey
coverage. The behavioural ecology of this species also needs to be investigated. Studies should include
under-water census and tagging (Compagno et al., in prep.). Habitat protection is required in areas of
Moreton Bay where remaining populations are known to exist.

References:
Compagno, et al., in prep.; J. Johnson, pers. comm 1999-2000; Last and Stevens, 1994; Parker, 1999.
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FAMILY ORECTOLOBIDAE: WOBBEGONG SHARKS

Reported commer cial catches of wobbegong sharksretained in the NSW fisheries
1985/86 to 1998/99 (NSW Fisheries Catch Figures)

Totals combined for all fishing methods and for Orectolobus maculatus and O. ornatus'

FISCAL YEAR | TOTAL CATCH (kg)
1985/1986 2531
1986/1987 1296
1987/1988 3436
1988/1989 830
1989/1990 4258
1990/1991 112,977
1991/1992 111,435
1992/1993 120,726
1993/1994 97,470
1994/1995 91,942
1995/1996 87,286
1996/1997 64,192
1997/1998 80,939
1998/1999 58,436
1999/20007 38,634

Reported commercial catches of wobbegong sharksretained in the Commonwealth
fisheries 1994-1998 (AFM A logbook data, unpublished)

Totals combined for all fishing methods® and for all wobbegong species’

CALENDAR YEAR | TOTAL CATCH (kg)
1994 2758
1995 3042
1996 3963
1997 5113
1998 2539
1999 2298
2000 1812°

! Total catches are mixtures of whole (i.e. uncleaned) weights and those of cleaned fish. For catches from
1997/98 onwards, whole weights ranged between 36% and 51% of the totals, with the remainder being
predominantly headed and gutted specimens (M. Tanner, pers. comm. 9/2000).

2 Some catch forms have not been yet returned for the 1999/00 fiscal year (M. Tanner, pers. comm. 9/2000).
3 Combined fishing methods include those methods used in the Great Australian Bight Trawl Fishery, the
Southern Shark Fishery, the South East Non-Traw! Fishery and the Western Deepwater Traw! Fishery, in
order of decreasing magnitude of catches. Catches for 1994 to 1996 are whole weights. Over 98% of 1997
catches are whole weights, over 93% of 1998 catches are whole weights, 75% of 1999 catches are whole
weights and 66% of 2000 catches are whole weights. Others have fins and trunks retained, i.e. gutted fish, or
are headed and gutted or have had trunks removed, in order of decreasing magnitude.

* There are probably three to four wobbegong speciesincluded in these data, including Orectolobus
maculatus and Orectolobus ornatus, and possibly Orectolobus sp. and Sutorectus tentacul atus.

® Catches for the year 2000 are incomplete and only cover the period to the end of June.
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Reported catches of wobbegong sharks from WA waters
1994-95 to 1997-98

Fiscal Year | Liveweight | Landed weight | Landed / live weight
(kg) (kg) %
1994-1995 69,223 39,858 57.6
1995-1996 52,694 33,028 62.7
1996-1997 58,771 36,734 62.5
1997-1998 54,864 34,629 63.1

REFERENCES:
AFMA LOGBOOK DATA, UNPUBLISHED; M. TANNER (NSW FISHERIES RESEARCH INSTITUTE — CATCH
RECORDS), PERS. COMMS. 1999-2000.
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Spotted Wobbegong

Family Name: Orectolobidae
Scientific Name: Orectolobus maculatus (Bonnaterre, 1788)
Conservation Status: Data Deficient

Taxonomic Problems:
Often confused with Orectolobus ornatus (De Vis, 1883), especially live specimens viewed underwater.

Alter native Common Name:
Waobbegong

Current Conservation Status:
No IUCN (1996, 2000) or ASFB Listings

Distribution:

Orectolobus maculatus occurs in inshore waters off the southern coast of Australia from Fremantle
(Western Australia) to Moreton Island (southern Queensland). Records from Japan and the South China Sea
need to be confirmed. Tasmanian records are probably invalid (Last and Stevens, 1994).

Museum Records — 38 specimens (Standard Length 22-134cm), collected from a depth range of 20-176m,
and ranging in geographical distribution from east of Swains Reef (21°S), Qld southwards to Hobsons Bay
(37°52'S), Victoria, westwards to St. Vincents Gulf (35°10'S, 137°55'E), SA and north-westwards to Shark
Bay (26°54' S), WA. Specimens were collected between circa 1882 and 1995.

Habitat:

This species is most common on algal-covered rocky reefs, but has also been trawled to 110m depth (Last
and Stevens, 1994). It occurs mainly on rocky reefs, and occasionally over seagrass meadows and bare sand
(Coleman, 1980), but also on cora reefs and under piers (Compagno, 1984). Juveniles occur in estuaries
and are occasionally found over seagrass beds (Lieske and Myers, 1994).

Biology and Behaviour:

Reproduction is ovoviviparous and females have large litters, of usually 20 or more (Last and Stevens,
1994) and up to 37 young (Grant, 1978). Orectolobus maculatus is primarily a nocturnal feeder, preying on
some of the larger bottom-dwelling animals such as crabs, rock lobsters, octopuses and reef fishes (Last and
Stevens, 1994).

Size:
Born at alength of around 20cm, and can attain at least 300cm. Males may mature at about 60cm (Last and
Stevens, 1994).

Evidencefor Decline:

Commercia and recreationa fishing may be contributing to a decline of this species, but this has not yet
been unequivocally demonstrated. The flesh is highly regarded as food, but in the past has generally been of
only limited commercial value. The attractive skin makes excellent decorative leather (Last and Stevens,
1994). Wobbegongs are commonly caught in trawls, beach seines, gill nets, lobster pots and traps, and by
hook-and-line. Skin divers with spears take some fish. These sharks are sometimes regarded as pests by
lobster fishers, because they are adept at wedging themselves into lobster pots, to eat the catch and bait
(Compagno, 1984). A survey conducted by The Ecology Lab (1991-2) in the Seal Rocks area of northern
NSW shows evidence of site-attachment for wobbegongs, observing what seemed to be the same individuals
in exactly the same positions over consecutive dives. This suggests that wobbegongs may be territorial and
thus particularly susceptible to fishing pressure, although further work is necessary in this area.

Australian Marine Protected Areasin Which the Species Occurs:
Julian Rocks Aquatic Reserve, off Byron Bay, northern NSW
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Solitary Islands Marine Park, northern NSW

Fly Point - Halifax Park Aquatic Reserve, Port Stephens, NSW
Jervis Bay Marine Park, southern NSW

Possibly aso occursin the following areas:

Shark Bay Marine Park, WA (unconfirmed)

Hamelin Pool Marine Nature Reserve, WA (unconfirmed)

Suggested Conservation Status:

Data Deficient on an Australia-wide basis.

Currently there are insufficient catch statistics to validate any declines, but this species needs to be closely
monitored. It is recommended that it be assigned the above status, adopting the [UCN categories.

Threatening Processes:

Commercial fishing by a variety of methods is potentially threatening this species in southern Australian
waters. This species is taken in the Great Australian Bight Trawl Fishery (GABTF), the South East Trawl
Fishery (SENTF), the Southern Shark Fishery (SSF) (AFMA logbook data, unpublished) and the Western
Australian (Temperate) Shark Fishery (Simpfendorfer, 1999a). Most of the above fisheries take this species
as bycatch, but like many bycatch speciesit is nonethel ess often utilised. Dropline fishersin NSW target this
species (M. Tanner, pers. comm.) and recreational fishers probably also have a minor impact.

Critical Habitats:
Estuaries and seagrass beds may be important nursery areas for this species.

Recovery ObjectivessM anagement Actions Required:

There is a paucity of information on size/age structures, sex ratios, breeding habits, possible migrations and
population genetics of wobbegongs. Further work in these areas is crucia to provide accurate data upon
which to base management decisions. Catch statistics from commercia fishers in NSW waters do not
currently separate Orectolobus maculatus and Orectolobus ornatus, and this taxonomic impediment needs
to be overcome in order to make any accurate judgements about the abundances of the two species.
Recreational fishers may aso have had an impact on this speciesin the past. Recently, an in-possession limit
of two wobbegong sharks per person was introduced for recreational fishers in NSW
(http://www.fisheries.nsw.gov.au/). This new regulation may help to aleviate any adverse affects caused by
recreational fishing practices.

References:
AFMA logbook data, unpublished; Anon., 1992; Coleman, 1980; Compagno, 1984; Grant, 1978; Last and
Stevens, 1994; Lieske and Myers, 1994; M. Tanner (NSW Fisheries), pers. comms. 1999-2000.

Websites:
http://www.fisheries.nsw.gov.au/ (NSW Fisheries homepage)
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Banded Wobbegong

Family Name: Orectolobidae
Scientific Name: Orectolobus ornatus (De Vis, 1883)
Conservation Status: Data Deficient

Australian Synonyms:
Orectolobus devisi Ogilby, 1916
Orectolobus ornatus halei Whitley, 1940

Taxonomic Problems:
Often confused with Orectolobus maculatus, especialy live specimens viewed underwater.

Alternative Common Names:
Ornate wobbegong; carpet shark; gulf wobbegong

Current Conservation Status:
No [UCN (1996, 2000) or ASFB Listings

Distribution:

Orectolobus ornatus is known from Indonesia, Papua New Guinea (PNG) and Australia; records for Japan
are doubtful. It has been recorded locally from tropical eastern Australia southwards to Flinders Island in
Bass Strait (Last and Stevens, 1994) and north-westwards to Shark Bay, Western Australia (Hutchins,
1990).

Museum Records - 75 specimens (Standard Length embryos to 1.77m), collected from a depth range of 0O-
117m, and ranging in geographical distribution from Port Douglas (16°32'S), Qld southwards to Port Phillip
Bay (38°14'S, 144°39'E), Victoria and north-westwards to Shark Bay (25°21'S), WA. There is also one
record from Port Moresby, PNG. Specimens were collected between circa 1888 and 1997.

Habitat:

Orectolobus ornatus is a common inshore bottom-dwelling shark of continental waters, that is found on
algal-covered rocky reef areas and cora reefs (Compagno, 1984). It occurs inshore on the continental shelf
to at least 100m depth (Last and Stevens, 1994) and is also known from around offshore islands. It appears
to prefer clear-water reefs (Kuiter, 1993).

Biology and Behaviour:

The biology of this speciesis poorly known, but others in the family are ovoviviparous and have litters of 20
or more young. The small size at maturity of some male specimensis unusual (Last and Stevens, 1994). The
young are approximately 20cm in length at birth. Orectolobus ornatus occurs as solitary individuals or in
aggregations, and is often found in clearer water than the closely related Orectolobus maculatus (Lieske and
Myers, 1994). Orectolobus ornatus is primarily a nocturnal feeder, preying on bottom invertebrates and
fishes (Last and Stevens, 1994).

Size:

Attains about 300cm (Kuiter, 1993). Born at 20cm and normally matures at about 175cm, but a Queensland
male was found to be mature at 63cm (Last and Stevens, 1994). One specimen 2.35m in length weighed
73kg (Hutchins and Swainston, 1986).

Evidence for Decline:

Commercia and recreationa fishing may be contributing to a decline of this species, but this has not yet
been unequivocally demonstrated. It has tough, attractively patterned skin that makes good leather. Small
quantities are taken as a bycatch in the Western Austraian shark fishery and by dropline off NSW. A survey
conducted by The Ecology Lab (1991-2) in the Seal Rocks area of northern NSW shows evidence of site-
attachment for wobbegongs. This suggests that wobbegongs may be territorial and thus particularly
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susceptible to fishing pressure. They do not appear to migrate to different areas for breeding purposes,
athough further work is necessary in this area.

Australian Marine Protected Areasin Which the Species Occurs:
Julian Rocks Aquatic Reserve, off Byron Bay, northern NSW
Solitary Islands Marine Park, north of Coffs Harbour, NSW

Possibly also occursin the following areas:

Shark Bay Marine Park, WA (unconfirmed)

Hamelin Pool Marine Nature Reserve, WA (unconfirmed)

Suggested Conservation Status:

Data Deficient on an Australia-wide basis.

More information is necessary to determine the status of this species, and to validate any perceived declines.
It is recommended that it be assigned the above status, adopting the [UCN categories.

Threatening Processes:

Commercia fishing by a variety of methods is potentially threatening this species in southern Australia
waters. This species is taken in a number of Commonwealth fisheries including the GABTF, the SETF, the
SENTF and the SSF (AFMA logbook data, unpublished). It is also taken in a number of State managed
fisheries such as the NSW dropline fishery (M. Tanner, pers. comm.) and the Western Australian
(Temperate) Shark Fishery (Simpfendorfer, 1999a8). Most of the above methods take this species as a
bycatch, but like many bycatch species it is nonetheless often utilised. Recreational fishers may have a
minor impact on this species.

Critical Habitats:
Algal-covered rocky and coral reefs may be of importance to this species.

Recovery ObjectivesM anagement Actions Required:

There is a paucity of information on size/age structures, sex ratios, breeding habits, possible migrations and
population genetics of wobbegongs. Further work in these areas is crucia to provide accurate data upon
which to base management decisions. Catch statistics from commercia fishers in NSW waters do not
currently separate Orectolobus ornatus and Orectolobus maculatus, and this taxonomic impediment needs
to be overcome in order to make any accurate judgements about the abundances of the two species.
Recreational fishers may have had an impact on this species in the past. Recently, an in-possession limit of
two wobbegong sharks per person was introduced for recreational fishers in NSW
(http://www.fisheries.nsw.gov.au/). This new regulation may help to aleviate any adverse affects caused by
recreational fishing practices.

References:

AFMA logbook data, unpublished; Anon., 1992; Coleman, 1980; Compagno, 1984; Hutchins and
Swainston, 1986; Hutchins, 1990; Kuiter, 1993; Last and Stevens, 1994; Lieske and Myers, 1994; M.
Tanner, pers. comms. 1999-2000.

Websites:
http://www.fisheries.nsw.gov.au/ (NSW Fisheries homepage)
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Whale Shark

Family Name: Rhincodontidae
Scientific Name: Rhincodon typus Smith, 1828
Conservation Status: Data Deficient

Current Conservation Status:

In Australian waters:

Listed under the Bonn Convention for Migratory Species and as such is a Matter of National Environmental
Significance under the Environment Protection and Biodiversity Conservation Act 1999

Protected species in Western Australian waters under the Wildlife Conservation Act 1950 and the Fish
Resour ces Management Act 1994

Protected Species in Tasmanian waters under the Fisheries Regulation 1996

ASFB Threatened Fishes Committee
1993-1999: Indeterminate or Not Evaluated

On a Global Basis:
Protected species in Republic of the Madives, the Philippines, and on the USA Atlantic and Gulf coasts

1996 IUCN Red List of Threatened Animals
Data Deficient

2000 IUCN Red List of Threatened Species
Vulnerable (Albd + 2d)

A USA proposal that the whale shark be listed on Appendix Il of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES), submitted for consideration at the 11" Conference
of the Partiesto CITES in Nairobi, 10-20 April 2000, was not adopted.

The Australian Government has proposed listing the whale shark on Appendix Il of CITES indicating
Australia's concern for the status of this species. Such a listing would require any trade in body parts from
this species anywhere in the world to be advised to CITES (SAG, 2000).

Distribution:

The whale shark is distributed worldwide in tropical to warm temperate seas, occurring in oceanic and
coastal waters. In Austrdia it is known from New South Wales, Queensland, Northern Territory, Western
Australiaand occasionally Victoria and South Australia. (Compagno, 1984; Last and Stevens, 1994).

Museum Records - 3 specimens (Total Length to about 5m), ranging in geographical distribution from Great
Detached Reef (11°40'S), Qld (sight record) southwards to off Sydney (34°00'S), NSW, collected between
1964 and 1965 (beach wash-ups) and 1993 (sight record). There are also CSIRO sightings (size range 4-
10m, average size 7m) from Ningaloo Reef, WA in the months of March to June, and off Cairnsin the Coral
Sea, Qld in the months of October to December (average size about 9m) (J. Stevens, pers. comm.).

Habitat:

Rhincodon typus is an oceanic and coastal, tropical to warm-temperate pelagic shark, often seen far
offshore, but coming close inshore and sometimes entering lagoons of coral atolls. It is generally
encountered close to or at the surface, as single individuals or occasionally in schools or aggregations of up
to hundreds of sharks (Compagno, 1984).
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Biology and Behaviour:

Whale sharks are generaly found in areas where the surface temperature is 21-25° C, preferably with cold
water of 17° C or less upwelling into it, and salinity of 34 to 34.5 ppt. This speciesis highly migratory, with
its movements probably being timed in relation to blooms of planktonic organisms and changes in the
temperature of water masses. A commercial fishing vessel off the east coast of Taiwan harpooned a pregnant
whale shark (measuring about 10.6m total length and weighing 16t) in July 1995. About 300 embryos were
found in the uteri, far exceeding the largest number of embryos reported for any shark (Joung et al., 1996).
This recent discovery indicates that the whale shark is a livebearer, with an ovoviviparous mode of
development. Information about size at sexual maturity and longevity is sparse. The evidence suggests that
sexual maturity in both sexes may not occur until the sharks are at least 9m in length. According to Taylor
(1996), detailed and informal surveys carried out in both 1991 and 1992 demonstrated that whale sharks
congregate off Ningaloo Reef from March to May, when the corals of that reef undergo mass spawning. The
numbers of whale sharks rise to reach a peak about two weeks after this coral spawning. The whale shark is
a suction filter feeder, and feeds on a wide variety of planktonic and nektonic organisms. These sharks
consume masses of small crustaceans, and also fishes such as sardines, anchovies, mackerels and small
tunas, as well as squid. The whale shark feeds at or close to the surface, and often assumes a vertical
position in schools of baitfish, opening its mouth so that the baitfish can be sucked in.

Size:

The whale shark is the world's largest fish, growing to total length of at least 12m (Joung et al., 1996).
There are few confirmed records of whale sharks of lengths between 93cm and 3m (Colman, 1997), but one
was photographed in PNG (J. Stevens, pers. comm.). Animals over 3m in length are encountered worldwide.
Most specimens reported in the literature are between 4 and 10m (Colman, 1997).

Evidencefor Decline:

In Taiwan, the whale shark is caught commercially by harpoon; occasionally small individuals are aso
caught on long-lines or by set nets in coastal waters, except in the shallow seas in the north and north-west
of the country. Like most commercialy hunted sharks, the whale shark population around Taiwan seems to
be decreasing. In the 1970s and early 1980s, it was not unusua for fishermen to catch 30 to 100 whale
sharks in one season in the Peng Hu area, a group of over 60 islands off the south-west coast of Taiwan. By
the late 1980s, some seasons produced less than 10 whale sharks. According to records from An-Ping
Harbour (a major landing site for whale sharks about 80 miles south-east of the Peng-Hu Islands), more than
70 whale sharks were caught in 1992, but only 2 in 1993 and 14 in 1994. In 1996, whale shark meat sold for
400 New Taiwanese Dollars per kilogram, which is the highest price for the flesh of any commercial shark
species. Considering that the quantity of meat obtained from even a small whale shark is tremendous, the
high price makes it worthwhile for commercia fishermen to continue targeting this species (Joung et al.,
1996). In the past, harpoon fisheries have been reported from India, Pakistan, Indonesia and Irag. A
seasonal (April to May) fishery existed in the Philippines, where 90 sharks were taken during the 1996
season (Colman, 1997). This species is now protected in Philippines waters. The whale shark may aso be
taken in China, and has been captured and utilised in Senegal; it is eaten either fresh or dried and salted, and
the ail is used to treat boat hulls in Pakistan (Compagno, 1984). Other uses of whale shark products are for
the manufacture of shoe polish and as a treatment for some skin diseases. The processing of whale shark fins
and fin rays has been reported in India, at least partly to supply the growing external demand for whale
shark fins and meat (Hanfee, 1998).

Australian Marine Protected Areasin Which the Species Occurs:
Ningaloo Marine Park, WA

Great Barrier Reef Marine Park, Qld

Possibly occursin the following areas:

Solitary Islands Marine Park, northern NSW

Lord Howe Island Marine Park, Tasman Sea

Suggested Conservation Status:

Data Deficient on an Australia-wide basis

Current information on Rhincodon typus is inadequate to enable an estimate of abundance to be made for
this widespread species (Norman, in prep.). However, this species is captured in significant numbers by
directed (and bycatch) fisheries in South East Asia, which, if allowed to continue, could lead to significant
declines in its numbers. There is some evidence that they may move very long distances (e.g. across the
Pacific), so heavy fishing in Asia (and other areas) may directly impact global populations (C.



Simpfendorfer, pers. comm.). It is recommended that, until more accurate population studies are undertaken,
the whale shark should be assigned the above status, adopting the IUCN categories. Increased protection
and bans on fishing would help to alleviate the pressures on whale shark populations.

Threatening Processes:
Targeted fishing of this speciesin South East Asian watersis a potential threat to its survival.

Critical Habitats:
None identified.

Recovery ObjectivessM anagement Actions Required:

The large size, free-swimming epipelagic nature, and sporadic appearance of whale sharks create numerous
technical and methodological problems, making the study of these animals intrinsically difficult (Colman,
1997). Population studies require large sample sizes and this is a major problem when working with rarely
encountered species such as the whale shark, especialy if individuals cannot be captured or restrained
(Colman, 1997). Ongoing research on this species on a worldwide basis is necessary to accurately assess
population structures, including longevity and age/size at maturity, sex ratios, population genetics, and
migrations.

References:

AFMA, 2000g; Camhi et al., 1998; Colman, 1997; Compagno, 1984; Hanfee, 1998; Joung et al., 1996; Last
and Stevens, 1994; Norman, in prep.; C. Simpfendorfer, pers. comm. 8/1999; Shark Advisory Group (SAG),
2000; J. Stevens, pers. comm. 3/2000; Taylor, 1996.
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FAMILY TRIAKIDAE: HOUND SHARK S

Hound sharks are small to medium sized sharks (maximum length of 1.7m in Australian waters and 2.4m
worldwide) with spindle-shaped bodies, ventrally placed mouths, oval shaped eyes with nictitating
membranes, spiracles, five pairs of gill dlits, two spineless dorsal fins and an anal fin (Last and Stevens,
1994; Nelson, 1994). They differ from other similar looking sharks (i.e. the whaler sharks Carcharhinidae
and the weasel sharks Hemigaleidae) in that they have a spiral intestinal valve and lack precaudal pits (Last
and Stevens, 1994).

The family Triakidae contains 34 species and nine genera, of which six genera and nine species are known
to occur in Australian waters. Most Australian species have restricted distributions, but at least three of the
nine locally occurring species have distributions extending outside of Australia (Last and Stevens, 1994).
Some species in this family have formed the basis for important commercial fisheries, both in Australia (e.g.
school shark and whiskery shark) and overseas (e.g. school shark). Hound sharks are caught by various
methods such as with linefishing gear, gillnets, set bottom nets or trawls (Compagno, 1984). They are
primarily utilised for their meat, but have also been used for their liver oil, fishmeal and as a base for shark-
fin soup (Compagno, 1984).

Hound sharks are generally found in demersal habitats on continental and insular shelves and upper slopes
(Last and Stevens, 1994). Many species occur in sandy, muddy or rocky inshore habitats, including enclosed
bays, though none can tolerate freshwater for extended periods (Compagno, 1984). Some species (e.g.
school shark) undertake extended migrations, probably associated with feeding and/or breeding. Hound
sharks feed on small teleost fishes and invertebrates such as crustaceans and cephal opods (Last and Stevens;
Compagno, 1984). None of the species are particularly dangerous to humans. Reproduction is
ovoviviparous or viviparous with a yolk-sac placenta (Last and Stevens, 1994), and litter sizes vary from 1-
52 young (Compagno, 1984).

Eleven triakid species are listed on the 2000 IUCN Red List of Threatened Species, four of which occur in
Australian waters. The whiskery shark Furgaleus macki and the gummy shark Mustelus antarcticus are
listed as Lower Risk (conservation dependent), and the pencil shark (or blacktip topeshark) Hypogaleus
hyugaensis is listed as Lower Risk (near threatened). The school shark is listed as Vulnerable worldwide,
but the Austraasian subpopulation is classified as Lower Risk (conservation dependent)
(http://www.redlist.org/). Two species, the whiskery shark and the school shark, are included here and
discussed in some detail.

References:
Compagno, 1984; Last and Stevens, 1994; Nelson, 1994.

Websites:
http://www.redlist.org/ (2000 IUCN Red List of Threatened Species homepage)
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Whiskery shark

Family Name: Triakidae
Scientific Name: Furgaleus macki (Whitley, 1943)
Conservation Status: Lower Risk (conservation dependent)

Australian Synonyms:

Fur macki Whitley, 1943

Fur ventralis Whitley, 1943
Furgaleus ventralis Whitley, 1951

Current Conservation Status:
No 1996 IUCN Listing

2000 IUCN Red List of Threatened Species
Lower Risk (conservation dependent)

No ASFB Listing

Distribution:

Furgaleus macki is restricted to the continental shelf and upper slope waters of southern Australia. Its range
extends south and east from North West Cape in Western Australia to eastern Victoria and northern
Tasmania (Simpfendorfer, 1999a; Simpfendorfer, in prep. a). It is rare off Victoria and Tasmania (Last and
Stevens, 1994).

Museum Records - 147 specimens (Standard Length 48.7-125cm), collected from depths to 62m, ranging in
geographical distribution from Wynyard (40°59'S, 145°43'E), north-western Tasmania north-westwards to
Rottnest Island (32°S), WA, collected between 1943 and 1998.

Habitat:
Furgaleus macki lives on or near the bottom to a depth of 220m (Last and Stevens, 1994).

Biology and Behaviour:

The reproductive mode of Furgaleus macki is ovoviviparity. Litter sizes range from 4 to 28, with an average
of 19 (Simpfendorfer, in prep. a). Both sexes mature at about 120cm (Last and Stevens, 1994). Fifty per
cent of males are mature at 107cm Fork Length (FL), and 50% of females are mature at 112cm FL
(Simpfendorfer, in prep. @). In the south-west of Western Australia, mating probably occurs in late spring,
with ovulation in February, March and early April. Females may store spermatozoa in the oviducal glands
during summer prior to ovulation. The gestation period is approximately 7 months, with the young born at
22 to 27cm in early spring. Every two years individual females give birth (Simpfendorfer, in prep. a). A
tagging study in the waters off WA found that this species is capable of moving distances of up to 350km in
relatively short periods of time. However, most recaptures were within 50km of release (Simpfendorfer, in
prep. a). Age and growth estimates using vertebrae and tagging show that males mature at 4.5 years and
females mature at 6.5 years (Simpfendorfer, in prep. a). The oldest reliably aged animals have been a 10.5
year old male and a 11.5 year old female, although older individuals are likely to occur (Simpfendorfer, in
prep. a), probably to a maximum of 20 years (Simpfendorfer, 1999a). Furgaleus macki is primarily a
benthic cephalopod (particularly octopus) feeder, although teleost fish and crustaceans are also taken (Last
and Stevens, 1994).

Size:
Furgaleus macki isborn at about 25cm in length and attains 160cm (Last and Stevens, 1994).

Evidence for Decline:

Furgaleus macki is exploited throughout much of its range by gillnet and longline fishing. Catches in south-
eastern Australia are currently small (Simpfendorfer, in prep. @ in comparison to WA, totalling about 40t
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and 20t for the years 1998 and 1999, respectively. All catches in south-eastern Australia are taken from the
SENT and the SSF (AFMA, 2000g). There are no historical data for this area and it is unknown if their
abundance has always been low, or whether commercia fishing since the 1930s has affected the population
(Simpfendorfer, in prep. a). Since the mid 1970s Furgaleus macki has been a major target species for
demersal gillnet fishers in south-western Australia. Annual catches are currently around 250t (live weight),
but during the 1980s reached as high as 600t. The Fisheries Department of WA, using age-structured
population models, regularly undertakes assessment of the status of the Furgaleus macki stock in Western
Australian waters. The best estimates of total and mature biomass in 1997/98 were 38.8% and 23.0% of
virgin stock, respectively (Simpfendorfer et al., 2000). The 95% confidence intervals for total biomass were
22.7 10 47.2%, and for mature biomass were 13.4 to 36.4% (Simpfendorfer et al., 2000). Other commercial
fishing methods, and recreational fishing, catch very few of this species and do not present a significant
threat to the stock (Simpfendorfer, in prep. a).

Australian Marine Protected Areasin Which the Species Occurs:
None identified.

Suggested Conservation Status:

Lower Risk (conservation dependent) on an Australia-wide basis.

Commercia fishing in south-western Australia has reduced the biomass of Furgaleus macki significantly.
However, a management plan to ensure the survival of the species and the long-term economic viability of
the fishery has been implemented. Given the high level of research and management in this fishery it is
likely that there is no extinction risk for this species in the foreseeable future (Simpfendorfer, in prep. a).

Threatening Processes.
Targeted commercial fishing in south-western Australia (and to a lesser extent south-eastern Australia) is
currently the main threat to the survival of this species.

Critical Habitats:
None identified.

Recovery ObjectivesM anagement Actions Required:

The target biomass level for the stock is 40% of the virgin biomass (Simpfendorfer, in prep. a). To achieve
this biomass target a management plan including effort reductions to 50% of the 1996 level of fishing effort
were implemented in mid-1997 (Simpfendorfer, in prep. @). At this level of effort the risk assessment
indicates a greater than 70% chance of achieving the biomass target by the year 2010 (Simpfendorfer, in
prep. 8). Risk analysis indicates that there is a need to substantially reduce commercial catches if the target
set by the management committee is to be met (Simpfendorfer et al., 2000).

References:

AFMA, 2000g; Last and Stevens, 1994; Simpfendorfer, 1999a; Simpfendorfer, in prep. a; Simpfendorfer et
al., 2000.
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School Shark

Family Name: Triakidae
Scientific Name: Galeorhinus galeus (Linnaeus, 1758)
Conservation Status: Lower Risk (conservation dependent)

Australian Synonyms:

Galeus australis Macleay, 1881
Galeorhinus australis Ogilby, 1898
Carcharhinus cyrano Whitley, 1930
Notogal eus australis Whitley, 1931

Alternative Common Names:
Snapper shark (Australia and New Zealand); tope (British Isles); vitamin shark (Uruguay and Argentina);
soupfin shark (Californiato British Columbia, aso South Africa).

Current Conservation Status:
No 1996 IUCN Listing

2000 IUCN Red List of Threatened Animals
Vulnerable (A1bd) globally; Lower Risk (conservation dependent) in Australasia

No ASFB Listing

Distribution:

Widespread in temperate waters of the eastern North Atlantic, western South Atlantic, eastern North and
South Pacific, and off South Africa, New Zealand and southern Australia. In Australia, this species occurs
from Moreton Bay (southern Queensland) to Perth (southern Western Australia), including Lord Howe
Island and Tasmania (Last and Stevens, 1994), but is most abundant from eastern Victoria and Tasmania to
the western side of the Great Australian Bight (Stevens and West, 1997).

Museum Records - 50 specimens (Standard Length 21.5-83cm), collected from a depth range of 29-49m,
ranging in geographical distribution from off Port Stephens (32° S), NSW, southwards to central Bass Strait
(39°56'S, 144°48'S), Victoria and north-westwards to Rottnest Island (32°S, 115°30'E), WA. Specimens
were collected between 1885 and 1973.

Habitat:

This species occurs demersally and in midwater over the continental shelf and upper slope from inshoreto at
least 600m and probably deeper. In Australia, it is predominantly taken in depths of less than 200m
(Yeardey et al., 1999).

Biology and Behaviour:

Galeorhinus galeus often occurs in small schools composed predominantly of one sex and size group (Last
and Stevens, 1994). It makes long migrations associated with feeding and reproduction (Last and Stevens,
1994; J. Stevens, pers. comm.). One individual tagged in New Zealand travelled nearly 5000km before
being recaptured in Australian waters (Hurst et al., 1999a and b). Recent research in New Zealand suggests
that school shark fisheries in that country should be treated as one stock with a relatively high emigration
rate to Australia (Hurst et al., 1999a). Male Australian school sharks mature at over eight years of age and
mate soon after (Compagno, 1984), whereas females do not mature until at least eight to ten years of age
(Last and Stevens, 1994). School sharks reproduce by ovoviviparity and Australian school sharks produce
litters of 15-43 pups in December and January (off southern Australia) after a gestation period of about
twelve months (Last and Stevens, 1994). This species reproduces at one to three year intervals (Stevens, in
prep.). In Australian waters, schools of this species are narrowly size and sex related, with those of yearling
juveniles ranging into more estuarine situations than older juveniles and adults (except for pupping females).
Off south-eastern Australia, the average size of school sharks in catches increases from east to west (from
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eastern Bass Strait to South Australia), and also off southern Tasmania, indicating a gradation of higher
numbers of adults westward and southward, and also the impact of differences in gill-net mesh size. In
south-eastern Australia, pregnant females move into shallow, partly enclosed bays and estuaries in late
spring and early summer and after dropping their young depart to offshore feeding grounds. Most young of
the year depart the pupping grounds in late summer and move offshore. Most sharks probably return to the
bays and estuaries of their birth the following spring, though some juveniles may switch to adjacent bays
and estuaries and others may remain in an estuary for up to two years before departing. From late summer to
winter schools of adult sharks move either to deeper waters at the edge of the continental shelf in the Bass
Strait region, or to warmer waters off South Australia and New South Wales. At the edge of the shelf
copulation occurs. Adult sharks then travel southwards and shorewards in spring to converge along the
coastlines, where they feed in schools. About half of all adult females in these schools may be pregnant
during the breeding season, and these visit the pupping grounds to renew the cycle (Compagno, 1984).
Large aggregations of neonatal and young juveniles of this species are known to currently occur in the
south-eastern region of Westernport Bay. The Geelong Arm of Port Phillip Bay provided important
nurseries in the past, but numbers there have since been seriously reduced, possibly because of habitat
change (Walker, 2000). From feeding studies carried out in southern Australia, school sharks eat mainly
teleost fishes and cephalopods (Last and Stevens, 1994). Young sharks take more invertebrate prey than
adults, and in some areas crabs and squid are also important prey items (Compagno, 1984).

Size:

The school shark is born at alength of 30cm and attains a maximum length of about 175cm in south-eastern
Australian waters. Males and females mature at about 120cm and 130cm, respectively (Last and Stevens,
1994). This species grows to a weight of 33kg and is commonly marketed at 100-130cm and 6-12kg
(Yeardey et al., 1999).

Evidence for Decline:

The school shark, which has been exploited since the mid-1920s, is an important component of the southern
Australian shark fishery (SSF) (Last and Stevens, 1994), with annual catches occasionally exceeding 2000t
(Yeardey et al., 1999). Between 1970 and 1998, catches of this species have varied from a maximum of
2595t in 1970 to a low of 579t in 1998 (Walker et al., 1999). Catches from Commonwealth fisheries in
1999 totalled 224t (AFMA, 2000g), while catches from state waters in South Australia (1999), Tasmania
(1998-99) and Victoria (1998-99) totalled 25.4t (PIRSA, 2000), 31.4t (TDPIWE), and 0.02t (Walker,
2000), respectively. Catches have been declining since 1994. Of A$15.6 million paid to fishers for the total
catch from the SSF fishery during 1994, school shark contributed A$5.6 million (Punt and Walker, 1998). It
is marketed fresh as headed and gutted carcasses and sold by fish-and-chip shops as flake (Yeardey et al.,
1999). Capture methods in the SSF include bottom-set gillnets and longlines. This species is taken as
bycatch in demersal trawl and Danish seine nets (Y eardey et al., 1999). Recreationa gillnettersin Tasmania
have also taken this species in considerable numbers in the past (Williams and Schaap, 1992). Large
fisheries for this species existed off California and South Africain the 1930s and 1940s, both of which went
through similar cycles of growth and collapse (Compagno, 1984). In New Zealand, school sharks have been
exploited since the early 1940s, catches peaked at over 4700t live weight in 1983-84; landings for the fiscal
years 1995-98 stahilised at around 3000t, slightly below the TAC of 3100t (Annaa et al., 1999). Stock
assessments of school sharks have been undertaken regularly. The most recent assessment (Punt et al.,
2000) suggested that the pup production rate was between 12 and 18% of the pre-exploited population. As
school shark nursery areas are often located in inshore bays and estuaries, they are vulnerable to the effects
of habitat destruction (e.g. loss of seagrass), recreational fishing pressure and pollution from the increased
human populations often associated with these areas (Stevens, in prep.).

Australian Marine Protected Areasin Which the Species Occurs:

There are a number of prescribed shark nursery waters in Tasmania where the taking of school shark is
prohibited (TDPIWE, 2000). The school shark is protected in most of its known nursery grounds (A. Punt,
pers. comm.).

Suggested Conservation Status:

Lower Risk (conservation dependent) on an Australia-wide basis.

Environment Australia received a nomination in 1997 to list the school shark as a vulnerable species. A
decision was made in February 1998 that the school shark should not be listed, but that the species should
be regularly monitored and AFMA should provide an annual report on stock status (McLoughlin et al.,
1998). Based on assessments made in relation to current Australian stocks, it is recommended that the status
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of Galeorhinus galeus be regarded as Lower Risk (conservation dependent), adopting the IUCN categories.
The school shark was previously managed through input controls (gear restrictions, etc.), but it is now
managed by a quota system. The allowable maximum mesh size was reduced to 6.5 inchesin 1997 (A. Punt,
pers. comm) and the minimum mesh size is 6 inches (K. Dunn, pers. comm.; AFMA, 2000d). The minimum
legal size for school shark in Commonwealth and State waters (commercial and recreationa fishing) is
40cm partial length (fifth gill dlit to base of caudal fin) (Walker, 1999), except for Tasmanian waters, where
the minimum partial length is 45cm and the minimum whole length is 75cm (TDPIWE). Further catch
reductions are being phased in for the southern Australian shark fishery, and along with ongoing stock
assessment and continual review of management arrangements, the conservation of the school shark in
Australian waters should be ensured.

Threatening Processes:

Commercial fishing pressure exerted on this species over many decades potentially threatens the survival of
its breeding populations. Based on the historical catches in some Tasmanian estuaries, recreational fishing is
also a minor threat to the species. Habitat degradation of inshore nursery areas is a potential threat to
juveniles and breeding femal es in southeastern Australian waters.

Critical Habitats:
Inshore bays and estuaries in southern Australia which may act as nursery areas for this species are prone to
fishing pressures and habitat degradation from the often high human popul ations associated with these areas.

Recovery ObjectivessM anagement Actions Required:

A catch monitoring system has been recently implemented for the SSF and the South East Trawl Fishery
(Punt, pers. comm 12/1999). Reliable catch data are important to the assessment (and management) of the
resource. A discard monitoring system is needed to directly track the losses of school sharks in other
fisheries. Such a program would alow management information needed to implement discard mortality
controls, should discards increase to levels detrimental to the stock (Deriso, 1996). Given that the school
shark has alow reproductive potential and that the distribution of juveniles is restricted to limited sheltered
habitats, the protection of these juveniles from fishing pressure is a sound precaution (Williams and Schaap,
1992). The management of school sharks in Commonwealth waters adjacent to Tasmania, Victoria and
South Australiais now the responsibility of the Commonwealth (i.e. AFMA) after the signing of an Offshore
Congtitutional Settlement (OCS) Agreement on 1 January 2001. The stock can now be managed in its
entirety by the above states (L. Arney, pers. comm.). Management of school sharks under Commonwealth
jurisdiction also commenced under an Individual Transferable Quota system on 1 January 2001 (AFMA,
2000d).

References:

AFMA, 2000d; AFMA, 2000g; Annala et al., 1999; L. Arney (AFMA), pers. comm. 1/2001; Camhi et al.,
1998; Compagno, 1984; Deriso, 1996; K. Dunn (AFMA), pers. comm. 1/2000; Hurst et al., 1999a; Last and
Stevens, 1994; McLoughlin et al., 1998; PIRSA, 2000; Punt and Walker, 1998; Punt et. al., 2000; A. Punt,
pers. comms. 1999-2000; Stevens (in prep.); J. Stevens, pers. comm. 3/2000; Stevens and West, 1997,
TDPIWE, 2000; Walker, 1999; Walker et al., 1999; Walker, 2000; Williams and Schaap, 1992; Y earsley et
al., 1999.
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FAMILY CARCHARHINIDAE: WHALER SHARKS

Of the approximately 50 species of carcharhinids known worldwide, about 31 are found in Australian
waters. Most species are pelagic in tropical and warm-temperate areas; a few are oceanic, while at least two
can penetrate far into fresh water (Last and Stevens, 1994). Many of the species are very similar, and
accurate identification can be difficult. Identifying features are often subtle, and the most important of these
are tooth shape and number, position of the dorsal fins, colour and the presence or absence of an interdorsal
ridge (Last and Stevens, 1994).

Whalers are typically viviparous, with a yolk-sac placenta (the ovoviviparous tiger shark is an exception).
The family contains three (bull, tiger and oceanic whitetip) of the four shark species (the other is the white
shark) most dangerous to humans (Last and Stevens, 1994).

Carcharhinid sharks make up a significant component of the total shark catch in Australia and many species
are commercialy important in terms of adding value to Australian fisheries production. In WA waters,
average landed weights of whaler sharks by commercial fishers have ranged between 84t and 191t per year
over the period 1994-95 to 1997-98 (http://www.dpi.gld.gov.au/fishweb). These figures do not include
dusky shark (Carcharhinus obscurus) catches, of which over 425t were landed in WA in 1998/99 alone. In
the NT, catches of ‘blacktip sharks (which include at |east three species - Carcharhinus limbatus, C. sorrah
and C. tilstoni) have ranged between 39 and 67t per year for the years 1994 to 1998 (NT DPI&F website).
Shark (i.e. Carcharhinidae) catches in Queensland are made up of several species taken by gillnet and hook
and line along the entire Queensland coastline (http://www.dpi.gld.gov.au/fishweb).

Additionally, shark control programs in Queensland and NSW waters catch and kill hundreds of
carcharhinid sharks per year (when numbers are combined). Paterson (1990) noted that Queensland
Carcharhinus catches from the shark control program had declined in number from its onset in 1962.
However, another carcharhinid, the tiger shark Galeocerdo cuvier, had increased in numbers in the same
period (Paterson, 1990). The above statistics may demonstrate that there is still much to be learnt about the
distribution, abundance, behaviour, ecology and biology of shark species, and particularly of the family
Carcharhinidae.

Twenty carcharhinid species are listed on the 2000 IUCN Red List of Threatened Species, fourteen of which
occur in Australian waters (http://www.redlist.org/). Five of these species are included and discussed in
some detail here; the common blacktip shark Carcharhinus limbatus, the dusky shark Carcharhinus
obscurus, the sandbar shark Carcharhinus plumbeus, and the two river sharks Glyphis spp.

References:
Last and Stevens, 1994; Paterson, 1990

Websites:
http://www.dpi.qgld.gov.au/fishweb (Queensland Fisheries Service Website homepage)
http://www.redlist.org/ (2000 IUCN Red List of Threatened Species homepage)
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Common Blacktip Shark

Family Name: Carcharhinidae
Scientific Name: Carcharhinus limbatus (Vaenciennes, 1839)
Conservation Status: Data Deficient

Australian Synonyms:
Galeolamna pleurotaenia tilstoni Whitley, 1950

Taxonomic Problems:

This species is very similar to, and has only recently been separated from, the Australian blacktip shark
Carcharhinus tilstoni (Last and Stevens, 1994). It can only be reliably separated from the latter by the
analysis of enzymes and vertebral counts (Last and Stevens, 1994; Stevens, 1984).

Alter native Common Name:
Blacktip whaler

Current Conservation Status:
No 1996 IUCN Listing

2000 IUCN Red List of Threatened Species
Lower Risk (near threatened) globally; Vulnerable (Albcd + 2cd) in NW Atlantic

No ASFB Listing

Distribution:

Carcharhinus limbatus has a cosmopolitan distribution in tropical and warm temperate seas. In Australia, it
occurs in tropical waters southwards to Sydney (NSW) on the east coast; its southern limit on the west coast
isuncertain (Last and Stevens, 1994).

Museum Records - 16 specimens (Standard Length 12-158.5cm), collected from depths of 0-94m, ranging
in geographical distribution from the North West Shelf (19°S), WA northwards to the Arafura Sea (11°02'S,
133°06'E), NT and eastwards to Lizard Island (14°40'S), Qld, collected between 1941 and 1994.

Habitat:
Carcharhinus limbatus is pelagic over continental and insular shelves, being commonly found close inshore,
but occasionally caught far offshore (Last and Stevens, 1994).

Biology and Behaviour:

Carcharhinus limbatus is born at a length of between 40-70cm. Size at maturity shows considerable
geographic variation, with males maturing between 135-180cm and females between 120-190cm (Last and
Stevens, 1994). This species is an active, fast-swimming shark that occasionally leaps out of the water,
apparently while feeding on small fish. It has been reported to occur in large aggregations, although it is not
very common in Australian waters (Last and Stevens, 1994). Age at sexual maturity is variable, but averages
6-7 years for females and 4-5 years for males. Reproduction is viviparous and the average reproductive age
for femalesis 8 years. The gestation period is 11-12 months, and females give birth to 4-11 young (average
4-6) every two years. Maximum longevity is unknown (Burgess and Branstetter, in prep.), but is likely to be
at least 10-15 years.

Size:
Carcharhinus limbatus attains a maximum length of 250cm (Last and Stevens, 1994).

Evidence for Decline:

Commercial fishersin NT waters target blacktip sharks. Three Carcharhinus species (C. limbatus, C. sorrah
and C. tilstoni) make up the catches, which have ranged between 392t and 678t (retained whole weight) per
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year over the period from 1995 to 1998 (NTDPI& F website). However, we were unable to obtain statistics
on the breakdown of each species from NTDPI&F.

Reported whole weights of blacktip sharks’ retained by commercial fishersin the NT

1995-1998
Calendar year Catch (kg)
1995 616,721
1996 678,643
1997 436,089
1998 392,524

This species, along with Carcharhinus plumbeus, is one of the primary target species of directed shark
fisheries in the US Gulf of Mexico and Eastern Seaboard of the USA (Grace and Henwood, 1997). This
species is frequently captured in recreational and commercial fisheries worldwide, its meat being well
regarded and its fins highly marketable. It frequents inshore waters as adults and has inshore nursery areas
(Burgess and Branstetter, in prep.). It makes up a minor component in the catch of the northern Australian
gillnet fishery. Elsewhere it is used for its meat, hide and liver oil (Last and Stevens, 1994). It is understood
that this speciesis taken in Indonesian waters, but the degree of exploitation in this areais unknown.

Australian Marine Protected Areasin Which the Species Occurs:
As this species is pelagic and wide ranging, it is not likely to be afforded much protection by MPAs in
Australian waters.

Suggested Conservation Status:

Data Deficient on an Australia-wide basis

There is insufficient evidence of any declines in Australian waters to warrant a threatened status for this
species, and at this stage it is recommended to assign it the conservation status of Data Deficient, adopting
the I[UCN categories.

Threatening Processes:
Commercia fishing, mainly in northern Australia, is a potential threat to populations of this species in
Australian waters.

Critical Habitats:
None identified.

Recovery Objectives/ Management Actions Required:

Further analysis of NTDPI&F data is hecessary to attempt to calculate the catches of individual species of
blacktip sharks. Such species-specific data is necessary to assess any impacts of the NT shark fishery on
each individual species. It would be desirable to attempt to calculate the combined catches of Carcharhinus
limbatus from al fisheries in Australian waters and overseas waters alike. To do this, the taxonomic
impediment of the identification of many Carcharhinus species needs to be overcome, perhaps by
producing suitable identification guides for use by fishers in distinguishing between the numerous species.

References:
Burgess and Branstetter, in prep.; Last and Stevens, 1994; Grace and Henwood, 1997; Paxton et al., 1989;
Stevens, 1984; S. Wilmore, pers. comm. 9/2000.

Websites:
http://www.nt.gov.au/dpif/ (Northern Territory Department of Primary Industries and Fisheries homepage)

® Source — NTDPI& F website. Catches include three species: Carcharhinus limbatus, C. sorrah and
C. tilstoni (S. Wilmore, pers. comm. 9/2000)



Dusky Shark

Family Name: Carcharhinidae
Scientific Name: Carcharhinus obscurus (L esueur, 1818)
Conservation Status: Lower Risk (near threatened)

Australian Synonyms:
Galeolamna macrurus Ramsay and Ogilby, 1887
Galeolamna (Gal eolamnoides) eblis Whitley, 1944

Alternative Common Names:
Black whaler; bronze whaler. The true bronze whaler shark is scientifically known as Carcharhinus
brachyurus (Gunther 1870).

Current Conservation Status:
No 1996 IUCN Listing

2000 IUCN Red List of Threatened Species
Lower Risk (near threatened) globally; Vulnerable (Alabd) in NW Atlantic and Gulf of Mexico

No ASFB Listing

Distribution:

Carcharhinus obscurus has a cosmopolitan, but patchy, distribution in tropical and warm temperate seas. It
occurs throughout Australian waters, but it is rare off southern Tasmania (Last and Stevens, 1994), with
only one record from that area (J. Stevens, pers. comm.).

Museum Records - 25 specimens (Standard Length 85-123cm), collected from depths of 0-50m, ranging in
geographical distribution from the Swain Reefs (21°30'S), Qld southwards to the Crookhaven River
(34°56'S), NSW on the east coast of Austraia On the west coast of Australia, specimens have been
collected from the Abrolhos Islands (28° 54' S) southwards to Albany (35°08'S), WA. Specimens were
collected between circa 1887 and 1999.

Habitat:

Carcharhinus obscurus occurs over continental and insular shelves from the surf zone to adjacent oceanic
waters, and is found from the surface down to depths of about 400m (Last and Stevens, 1994). As it
apparently avoids areas of low salinity, it does not enter estuaries (Compagno, 1984; Kailola, 1993).

Biology and Behaviour:

Carcharhinus obscurus is born at lengths of between 70-100cm (mostly at about 95cm in Australia) and
both sexes mature at about 280cm total length. Tagging studies have shown that this species makes distinct
seasonal migrations over parts of its range. In Australian waters, it is known that adolescents and adults
appear to move inshore into shallower water (less than 80m depth) off Western Australia during summer
and autumn (Last and Stevens, 1994). Dusky sharks may breed in North West Shelf waters during winter
and migrate southwards, giving birth to their young off the south-west off WA during autumn and winter
(McAuley, pers. comm). Despite a small number of tagged juvenile dusky sharks being recaptured in South
Australia, the young probably remain in the southern waters of WA for a number of years before migrating
northwards (McAuley, pers. comm). Recent research suggests that in Western Australia female dusky sharks
reach maturity at approximately 250cm fork length (about 24 years of age) and males at approximately
240cm fork length (22 years) (Simpfendorfer et al., 1999). The dusky shark is viviparous - litter sizes vary
from 3-14 - and the newborn young may occupy distinct nursery areas isolated from the rest of the
population, such as inshore areas off Western Australia (Last and Stevens, 1994). Recent research suggests
that the gestation period may be as long as 22-24 months and that there may be a one-year resting period
between birth and mating, making the reproductive cycle at least three years long (Camhi et al., in prep.).
The oldest dusky shark reported from vertebral ageing studies is 37 years, although they are thought to live
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to a maximum of 40-50 years (Camhi et al., in prep.). From studies carried out in the South West Indian
Ocean, Natanson and Kohler (1996) suggested that growth slows considerably after maturity and some
sharks may live for up to 70 years. The annual rate of population increase is 2.8-5.6%, based on a two year
reproductive cycle and the absence of fishing mortality (Camhi et al., in prep.). Lower rates of annual
population increase would be expected if a three year reproductive cycle is more accurate. The diet consists
of teleost and elasmaobranch fishes, as well as crustaceans and cephalopods. Dusky sharks feed throughout
the water column, but are more frequently found near the bottom than at the surface (Last and Stevens,
1994). In Western Australia dusky sharks primarily eat teleosts; however, crustaceans and cephal opods also
appear to be common prey (McAuley, pers. comm).

Size:
Carcharhinus obscurus attains a size of 365cm (Last and Stevens, 1994) and a maximum weight of over
320kg (Kailolaet al., 1993), though specimens over 180kg are uncommon (Camhi et al., in prep.).

Evidence for Decline:

The biological characteristics of Carcharhinus obscurus (i.e. slow growing, late maturing, relatively few
young) make it susceptible to over-exploitation, and catch rates for this species in the Western Australian
shark fisheries declined during the late 1970s and early 1980s (R. McAuley, pers. comm.). The decline of
this species in US waters can be partly attributed to its fins fetching high prices due to their large size and
high fin needle content (Camhi et al., in prep.). Carcharhinus obscurus is the primary component in the
catch of the Western Australian shark fisheries. In the 1998/99 fishing season, 425t of dusky sharks were
landed (27% of all sharks caught by this fishery), with an approximate value of A$2 million (R. McAuley,
pers. comm.). The fishery catches primarily juveniles and the sustainability of the stock is dependent on a
very low mortality (less than 4%) of adult sharks (Simpfendorfer, 1999b). There is considerable concern
over the largely unreported bycatch of adult Carcharhinus obscurus by other fisheries in Western Australia
(R. McAuley, pers. comm.). Recreational game-fishersin NSW catch this species, but due to confusion with
other whaler sharks accurate numbers caught are unavailable (Pepperell, 1992). However, it is likely that
this species only comprised a minor proportion (up to about 5%) of the recreational game-fish catches from
the 1960s to the 1980s (see Stevens, 1984; Pepperell, 1992; Kailola et al., 1993). In Australia, the meat is
sold fresh or frozen for human consumption (Last and Stevens, 1994), with the valuable fins being
consumed domestically and exported (C. Rose, pers. comm.); elsewhere it is used for its meat, hide, fins and
liver-oil (Last and Stevens, 1994). This species is mainly caught by gillnets and set lines as a component of
the temperate Australian shark fisheries, and as a bycatch of demersal trawls (Yeardey et al., 1999). It is
occasionally taken as bycatch in directed tuna and swordfish longline fisheries around Australia (J. Stevens,
pers. comm.; C. Rose, pers. comm.; AFMA, 2001a) and mostly finned with the remainder of the shark being
discarded (C. Rose, pers. comm. 2001a). Shark control programs in Queensland, NSW and South Africa
also catch this species, athough accurate catch statistics are often not available due to difficulties in
distinguishing this species from other species of whaler sharks. Between May 1996 and Feb 2000, 44 dusky
sharks (measuring 1.6 to 3.5m TL; comprising 28 females, 15 males and one of undetermined sex) were
taken in the Queensland Shark Control Program between Cairns and the Gold Coast. Of the 44 sharks taken
above, 26 and 18 were captured by drumlines and mesh nets, respectively (QDPI Shark Control Program).
An unquantified number of Carcharhinus obscurus are aso taken in northern Western Australian waters as
a component of the Northern Australian Shark Fishery (Stevens, 1999).

Australian Marine Protected Areasin Which the Species Occurs:

Carcharhinus obscurus occurs in most west coast and at |east some north coast MPAs in Western Australia
(McAuley, pers. comm). As this species probably only passes through these areas rather than residing
permanently there, they would not offer much protection. However, the area between Steep Point (approx.
26° S) and the North West Cape (approx. 21° 47’ S) in Western Australia is closed to demersal gillnet and
longline fishing, primarily to protect adult Carcharhinus obscurus (R. McAuley, pers. comm.).

Suggested Conservation Status:

Lower Risk (near threatened) on an Australia-wide basis

Carcharhinus obscurus is taken in significant quantities by directed commercial fisheries in Western
Australian waters. It is also taken as a bycatch of other fisheries, in shark control programs and by
recreational fishers, all of which contribute to the pressures placed on this species. It is recommended to
assign it the conservation status of Lower Risk (near threatened), adopting the I[UCN categories.
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Threatening Processes:

Commercia fishing, whereby this species is targeted, but also taken as bycatch, is the main threat to the
species in Australian waters. Finning of this species throughout its range is a growing concern. Shark fin
processors in Western Australia pay fishers $20-$30 per kg (wet weight) for the fins of this species for
export to Hong Kong, and also for sale to domestic consumers (C. Rose, pers. comm.). To a lesser extent,
shark control methods and recreational game fishing are also potential threats to populations in Australian
waters.

Critical Habitats:
None identified at this stage. Specific areas may be important nursery and breeding grounds, but the
relationship between these grounds and the habitat they provide is unclear.

Recovery Objectives/ Management Actions Required:

Continual monitoring of the abundances and size structures of dusky sharks caught in the Western
Australian shark fisheries is essential to provide further information on which to base precautionary
management actions. Examination of the numbers of dusky sharks caught in shark control programs in
Queensland and NSW may provide additional information on this species. The extent to which this species
occurs in recreational game-fish catches in Australian waters would aso provide more information on its
abundance. Protecting the reproductive stocks of this species is a mgjor priority in ensuring the sustainable
management of the species. Fisheries Western Australia (2000) is considering introducing a maximum size
limit of 2m for this species to ensure that the breeding biomassiis protected.

References:

AFMA, 2001a; Camhi et al., in prep.; Compagno, 1984; Fisheries Western Australia (FWA), 2000; Kailola
et al., 1993; B. Lane (QDPI Shark Control Program), pers. comm. 2000; Last and Stevens, 1994; R.
McAuley, pers. comm. 3-4/2000; Natanson and Kohler, 1996; Pepperell, 1992; C. Rose, pers. comm. 2000;
Simpfendorfer, 1999b; Simpfendorfer et al., 1999; J. Stevens, pers. comm. 3/2000; Stevens, 1984; Stevens,
1999; Yeardley et al., 1999.

47



Sandbar Shark

Family Name: Carcharhinidae
Scientific Name: Carcharhinus plumbeus (Nardo, 1827)
Conservation Status: Lower Risk (near threatened)

Australian Synonyms:
Carcharias stevensi Ogilby, 1911
Galeolamna dorsalis Whitley, 1944

Alter native Common Name:
Thickskin shark

Current Conservation Status:
No 1996 IUCN Listing

2000 IUCN Red List of Threatened Species
Lower Risk (near threatened) globally; Lower Risk (conservation dependent) in NW Atlantic

No ASFB Listing

Distribution:

Carcharhinus plumbeus has a cosmopolitan, but patchy, distribution in tropical and warm temperate sess.
Localy, it occurs off northern Australia, but its range extends southwards to Coffs Harbour, NSW and
Esperance, WA (Last and Stevens, 1994).

Museum Records - 8 specimens (SL 74cm, other specimens jaws only), collected from depths of 73-156m,
ranging in geographical distribution from north of Brisbane (27°S), Qld (only east coast record) and on the
west coast from Maret Island (14°24’S), southwards to off Dirk Harthog Idand (26°S), WA. Specimens
were collected between 1940 and 1995.

Habitat:

Carcharhinus plumbeus inhabits continental and insular shelves and adjacent deep water from the intertidal
zone to a depth of 280m. It is normally found near the bottom (Last and Stevens, 1994). Parker (1999)
reported adults at Julian Rocks Aquatic Reserve (off Byron Bay) and at Windarra Bank (9 nm east of
Mooball, N of Cape Byron) in a depth of 40m, recording their occurrence as uncommon.

Biology and Behaviour:

Carcharhinus plumbeus is viviparous and gestation has been estimated to vary between 9 and 12 monthsin
the western North Atlantic, South Africa, the East China Sea and Taiwan (Musick, in prep.), but the
duration of the gestation period in Australian waters is unknown. In the western North Atlantic, this species
makes extensive migrations of up to 2700km, but in Australian waters little is known of its movements (Last
and Stevens, 1994). It is normally slow growing (western Atlantic specimens take 13 to 16 years to reach
maturity and live for over 30 years) (Sminkey and Musick, 1995; Last and Stevens, 1994; Musick, in prep.).
Another study in the western Atlantic by Casey and Natanson estimated that maturity was not reached until
an age of 29 years (Musick, in prep.). Regardless, sandbar sharks grow slowly and mature late (longevity is
likely to be at least 35 years) (Musick, in prep.). In WA, this species appears to be most common on the
north and west coasts and uncommon east of Albany (R. McAuley, pers. comm.). Pregnant females have
been caught in the vicinity of the North West Shelf and new-born young are caught in the south-west of the
state, suggesting that this species undertakes some migration during its lifetime (R. McAuley, pers. comm.).
Litter size is variable - ranging from 1-14 and averaging 5-9 outside of Australia (range of 2-10, with an
average of 6.7 in a small sample size from WA) - and may be dependent in part on the size of the mother
and the size at which maturity is reached in any geographical area (Musick, in prep.; R. McAuley, pers.
comm.). Females apparently give birth every two years, which equates to an average annual fecundity of 4-
6, assuming litter sizes of 8-13 young (Musick, in prep.). The annual rate of population increase has been
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estimated as 2.5 to 11.9% or a maximum of 5.2% if maturity is reached at 29 years (Musick, in prep.). This
species feeds mainly on fishes, as well as cephalopods and crustaceans (Last and Stevens, 1994).

Size:

Carcharhinus plumbeusis born at lengths of 55-65cm (up to 75cm in some localities) and attains 240cm. Its
size at maturity is regionaly variable; in Australia, both sexes mature at about 155cm, elsewhere males
mature between 130 and 180cm and females mature between 145 and 185cm (Last and Stevens, 1994).

Evidence for Decline:

The catch of Carcharhinus plumbeus in the Western Australian shark fishery has risen dramatically over the
last five years (R. McAuley, pers. comm.). In the 1998/99 fishing season, 250t of sandbar sharks were
landed (16% of all sharks landed by the fishery), a 30% increase on the 1997/98 catch, with an approximate
value of A$553,000 (R. McAuley, pers. comm.). Over 11.3t of this species was reported as being retained as
bycatch of the tunalongline fishery in Australian waters in 1998, and over 8.5t were retained from the same
fishery in 1999 (AFMA logbook data, unpublished). In northern WA waters, 17t of this species were caught
in the KGBF and the WAFJA in 1996 (Stevens, 1999). No stock assessment is currently available for this
species in WA, athough due to its biological characteristics (Sow growth, low reproductive rate, etc.) it is
susceptible to over-exploitation, and the level of unreported bycatch is also a cause for concern (McAuley
pers. comm). Shark control programs in Queensland, NSW and South Africa also catch this species,
although accurate catch statistics are often not available due to difficulties in distinguishing this species
from other species of whaler sharks. Between September 1996 and February 2000, 25 sandbar sharks
(measuring 1.1-2.9m TL, comprising 19 females and 6 males) were taken in the Queensland Shark Control
Program between Cairns and the Gold Coast, of which 22 were captured by drumlines and 3 by mesh nets
(QDPI Shark Control Program). An unquantified number of Carcharhinus plumbeus are also taken in
northern Western Australian waters as a component of the Northern Australian Shark Fishery (Stevens,
1999). This species, along with Carcharhinus limbatus, is one of the primary target species of directed
shark fisheriesin the US Gulf of Mexico and Eastern Seaboard of the USA (Grace and Henwood, 1997).

Australian Marine Protected Areasin Which the Species Occurs:

Great Barrier Reef Marine Park, QId

Julian Rocks Aquatic Reserve, off Byron Bay, northern NSW and probably others around Australia
Carcharhinus plumbeus occurs in most west coast and at |east some north coast MPAs of Western Australia
(McAuley, pers. comm). As this species probably only passes through these areas rather than being
permanently resident there, these reserves would not offer much protection. However, the area between
Steep Point (approx. 26° S) and the North West Cape (approx 21° 47’ S) in Western Australiais closed to
demersal gillnet and longline fishing to primarily protect adult Carcharhinus obscurus, which would also
provide some protection to adult Carcharhinus plumbeus (R. McAuley, pers. comm.).

Suggested Conservation Status:

Lower Risk (near threatened) on an Australia-wide basis.

This species is susceptible to increasing exploitation from the directed commercia shark fishery in Western
Australia as well as occurring as a bycatch in the tuna longline fishery. The slow growth and low
reproductive potential of this species warrant its inclusion in the Lower Risk (near threatened) category,
adopting the IUCN categories.

Threatening Processes:

Directed commercial shark fishing in Western Australian waters is the main threat to this species. Finning of
this species throughout its range is also a growing concern. Shark fin processors in Western Australia pay
fishers $20-$30 per kg (wet weight) for the fins of this species for export to Hong Kong, and also for sale to
domestic consumers (C. Rose, pers. comm.). To a lesser extent, tuna longline fishing, shark control
programsin Queensland and NSW waters, and possibly recreational game fishing, are all potential threats to
the populations of this speciesin Australian waters, and these threats will need to be continually monitored.

Critical Habitats:
None identified.

Recovery Objectives/ Management Actions Required:

A Fisheries Research and Development Corporation (FRDC) funded project on this species by Western
Australian Fisheries commenced in July 2000 and is continuing for a duration of three years (R. McAuley,
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pers. comm.). This study aims to provide further information on the biology and ecology of this speciesin
WA waters, and this information will be used as a basis for any future management decisions (R. McAuley,
pers. comm.). The spatial and temporal distributions and population age and size structures of sandbar shark
catches in the Australian tuna longline fishery need to be investigated. It is essential to protect the breeding
populations of this species, and any threats to the survival of these breeding populations need to be assessed
and mitigated. Additionally, the extent to which this species occurs in recreational game-fish catches in
Australian waters would provide more information on its abundance. Fisheries Western Australia (2000) is
considering introducing a maximum size limit of 2m for this species to ensure that the breeding biomass is
protected.

References:

AFMA loghook data, unpublished; Fisheries Western Australia (FWA), 2000; Grace and Henwood, 1997;
B. Lane (QDPI Shark Control Program), pers. comm. 2000; Last and Stevens, 1994; R. McAuley, pers.
comms. March to August 2000; Musick, in prep.; Parker, 1999; C. Rose, pers. comm. 4/2000; Stevens,
1999.
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RIVER SHARKS: Glyphis spp

River sharks, which belong to the family Carcharhinidae, probably reach about 3m in length, although most
specimens known are juvenile or newborn (partly because of the difficulty of preserving large adults). The
smallest from the Kinabatangan River (northern Borneo) was just 60cm long and had an open umbilical
scar, indicating an age of only one or two months. River sharks have characteristic small eyes and a
relatively large second dorsal fin. Some species may enter seawater (Fowler, 1997).

It is uncertain how many species of Glyphis exist, but there are at least four or five. The Ganges River shark
Glyphis gangeticus is listed as Critically Endangered in the 1996 IUCN Red List of Threatened Species. It
was known from only three museum specimens collected over 100 years ago, until a freshly caught adult
female (280cm long) and two fresh jaws were seen in 1996 (Fowler, 1997).

The speartooth shark Glyphis glyphis was originally known from eight specimens. One small stuffed fish is
in a Berlin museum, two small preserved specimens have been destroyed by poor curation, and the
remaining specimens are dried jaws. Its original geographic origin is unknown (Fowler, 1997).

There may be three undescribed species. The Bizant river shark Glyphis species‘A’ is known from only two
specimens, from Queensland, Australia. The Borneo River shark Glyphis species ‘B’ is recognised from just
one preserved specimen found in a museum in Vienna, taken from an unknown river in Borneo over 100
years ago. The New Guinea river shark, Glyphis species ‘C’, may possibly be identical to Glyphis glyphis
(Fowler, 1997).

Obvioudy, more specimens from different locations are required to solve current taxonomic problems
within this genus. Based on these species extreme rarity and restricted habitat, possibly being restricted to
freshwater, and their consequent vulnerability to capture, the IUCN's Shark Specialist Group considered al
Glyphis spp. to be Critically Endangered, adopting the IUCN criteria. Due to the relatively unpolluted
nature of the rivers, and lower fishing pressure, northern Australia may be one of the few areas with viable
Glyphis populations remaining. Plans are being considered to mount a research project, including tracking
work, to learn something of their distribution, movements and biology (Nomination to the Endangered
Soecies Protection Act 1992, by Last and Stevens 1997).

Glyphis sp ‘A’ (as described by Last and Stevens, 1994) was previously known from two localities in
Northern Australia (Bizant River, north Queensland, and the Adelaide River, Northern Territory). It is now
thought that these populations represent two different species (P. Last, pers. comm.). The Bizant River
species retains the name Glyphis sp. A and the Adelaide River speciesis called Glyphis sp. C (P. Last pers.
comm.). There are large differencesin vertebral counts between the specimen from the Adelaide River (total
vertebrae 148; precaudal 83) and the Bizant River (total 217; precaudal 93) (Last and Stevens, 1994). The
recent collection of seven specimens suggests that both Glyphis sp. A and Glyphis sp. C occur in Kakadu
National Park, NT (P. Last, pers. comm.).

Glyphis sp ‘A’ (as described by Last and Stevens, 1994) was previously known from Borneo as well, but
this population is also now recognised as a different species, taking the total number of Glyphis spp. to
possibly four or five (P. Last, pers. comm.).

References:
Fowler, 1997; P. Last, pers. comms. 6/1999-9/2000; Last and Stevens, 1994.
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Bizant River Shark

Family Name: Carcharhinidae
Scientific Name: Glyphissp. A
Conservation Status: Critically Endangered

Taxonomic Problems:

Glyphis sp. A can be confused with the bull shark Carcharhinus leucas by non-specialists as the latter is
known to occur in the same habitat and possibly occupies the known range of the former species at some
stages of itslifecycle. (P Last, pers. comm.). Five specimens of Glyphis collected recently from the Alligator
Rivers System in the Northern Territory appear to be this species. Further taxonomic work by CSIRO shark
specialists may resolve this matter in the near future (Larson, 2000; P. Last, pers. comm.).

Other Common Names:
Speartooth shark

Current Conservation Status:
No IUCN (1996, 2000) Listing

Australian Commonwealth EPBC Act 1999
Schedule 1: Vulnerable (since February 1999)

ASFB Threatened Fishes Committee
1998-1999: Requiring investigation of its status

Distribution:

This species is based on two specimens collected in 2m of water, 17km upstream in the Bizant River in
northern Queensland in March 1982 (Fowler, 1997). Additional specimens collected from the Kakadu
National Park (NT) may be conspecific with this species (P. Last, pers. comm.)

Museum Records - 2 specimens collected from a depth of 2m in the Bizant River (approx. 14°S, 144°E),
Qld, in 1982.

Habitat:
The Bizant River shark is so far only known from relatively shalow, upper freshwater (and possibly
brackish) reaches of the Bizant River and its associated floodplain in Queensland.

Biology and Behaviour:

Virtually nothing is known about the biology of this species, due to the lack of specimens in research
collections. The small eyes and slender teeth of Glyphis sharks suggest that they are primarily fish-eaters
adapted to lifein turbid river waters. Some may also enter seawater (Fowler, 1997).

Size:
The two Bizant River specimens were 70-75cm long (one was an immature male). The maximum size of
this speciesis unknown, but it may grow to alength of 2 to 3m (Last and Stevens, 1994).

Evidence for Decline:
There is no documentary evidence of adecline, but this species does appear to be naturally very rare and has
largely eluded the efforts of collectorsin the past.

Australian Estuarine or Freshwater Protected Areasin Which the Species Occurs:
This species probably occurs in Kakadu National Park, NT.
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Suggested Conservation Status:

Endangered on an Australia-wide basis.

Although little is known about thisriver shark, it is thought to have very specific habitat preferences and low
fecundity, which make it extremely vulnerable to any forms of exploitation, such as gillnetting, and also
habitat degradation.

Threatening Processes:
None identified. However, it is likely that recreational fishing and gillnetting (e.g for barramundi Lates
calcarifer in this area) are potential threats to the survival of this species.

Critical Habitats:
Freshwater (and possibly brackish) reaches of the Bizant River in northern Queensland and its associated
floodplain lagoons may provide critical habitats for this species. Fresh to brackish waters of Kakadu
National Park may also be important habitat. However, accurate identifications of the recently collected
specimens in Kakadu National Park are necessary to validate the occurrence of this species in the NT (P.
Last, pers. comm.).

Recovery Objectives/ Management Actions Required:

Despite the examination of numerous tropical carcharhinid shark specimens in Australian museums, and the
examination of around 200 photographs of carcharhinid sharks collected from fresh and brackish waters of
tropical Australia, no additional Glyphis specimens have been discovered (P. Last, pers. comm.). Further
research in the form of surveys of northern Australian freshwater catchments is urgently required to
establish the population status of this species and to accurately determine its range. The first step in the
Recovery Plan for this species is to form a Nationa Recovery Team to coordinate research into its
distribution, ecology and biology. This species may be afforded some protection if it occurs in Kakadu
National Park, but the protection of any ‘new’ areas where the species may be found appears to be essential
to its conservation.

References:
Fowler, 1997; P. Lagt, pers. comm. 6/1999-9/2000; Last and Stevens, 1994.
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Northern River Shark

Family Name: Carcharhinidae
Scientific Name: Glyphissp. C
Conservation Status: Endangered

Taxonomic Problems:

Glyphis sp. C can be confused with the bull shark Carcharhinus leucas by non-specialists as the latter is
known to occur in the same habitat and possibly occupies the known range of the former species at some
stages of its lifecycle. Glyphis sp. C can be distinguished from the bull shark by its taller second dorsal fin
(about two thirds the height of the first dorsal), the triangular shape of the first dorsal fin, and the small eye
located on the grey-shaded part of the head as opposed to the white counter-shaded part (Larson, 2000).
Additionally, when alive the northern river shark is steely grey in colour in comparison to the yellowish grey
of the bull shark (Larson, 2000).

Alter native Common Names:
Northern speartooth shark

Current Conservation Status:
No [UCN (1996, 2000) Listing

ASFB Threatened Fishes Committee
1998-1999: Requiring investigation of its status

Distribution:

Glyphis sp. C. is so far known only from the Adelaide and Alligator Rivers systems in the Northern
Territory of Australia. It is possibly the same species which occurs in the Fly River of PNG, where it is
possibly more common (P. Last, pers. comm.).

Museum Records — Currently, no databased specimens in Australian collections are known. However, at
least two whole specimens of Glyphis collected from the Alligator Rivers system of the NT in June 1999
appear to be this species (P. Last, pers. comm.) and await registration into collections. Previoudly,
specimens were collected from the Adelaide River, NT in May 1989 (probably housed at the University of
Tokyo in Japan) and South Alligator River, NT in 1996 (jaws only preserved as the specimen was eaten by a
fisherman).

Habitat:

Glyphis sp. Cis probably restricted to the relatively shallow, upper freshwater to brackish (0-26 ppt) reaches
of the Adelaide and Alligator Rivers systems of the Northern Territory (Larson, 2000; Taniuchi and
Shimizu, 1991). Despite considerable fishing and collecting activity in the Northern Territory, no specimens
have ever been found in coastal marine habitats (Larson, 2000).

Biology and Behaviour:

Little is known about the biology of this species, mainly due to the lack of specimensin research collections.
There is some evidence that these sharks survive longer out of water than other brackish water carcharhinid
sharks such as Carcharhinus amboinensis and C. leucas (Larson, 2000). Tanaka (1991) estimated that the
131cm female taken in the Alligator River in 1989 was four years old, based on the vertebral centra. A
145cm male weighed 17.5kg, and judging from the elongated claspers was probably mature (Fowler, 1997).
The small eyes and slender teeth of Glyphis sharks suggest that they are primarily fish-eaters adapted to life
in turbid river waters. Some may also enter seawater (Fowler, 1997).

Size:

The maximum size of the specimens collected to date is 145cm (Fowler, 1997). Considering that only a few
specimens have been collected, the true maximum size of this species remains unknown, though it may grow
to alength of between 2-3m (Last and Stevens, 1994).



Evidence for Decline:
There is no evidence for any decline of this species. However, net-fishing within its distributional range
potentially threatensits survival.

Australian Protected Areasin Which the Species Occurs:
Kakadu National Park (NT)

Suggested Conservation Status:

Endangered on an Australia-wide basis

Although relatively little is known about this river shark, it is thought to have very specific habitat
preferences and low fecundity, which make it extremely vulnerable to any forms of exploitation, such as
gillnetting and longlining, and also habitat degradation.

Threatening Processes:

Any forms of fishing which use nets or lines in the habitat of this species have the potentia to threaten its
survival. Specimens caught by such fishing activities would generally be discarded or utilised as bycatch
(Larson, 2000).

Critical Habitats:
Freshwater and brackish reaches of the abovementioned Northern Territory river systems are critical
habitats for this species.

Recovery Objectives/ Management Actions Required:

Despite the examination of numerous tropical carcharhinid shark specimens in Australian museums, and the
examination of around 200 photographs of carcharhinid sharks collected from fresh and brackish waters of
tropical Australia, no additional Glyphis specimens have been discovered (P. Last, pers. comm.). Further
research in the form of surveys of northern Australian freshwater catchments is urgently required to
establish the population status of this species. If populations are found during future surveys, conservation
efforts should be directed towards the cessation of net fishing in any sites where the species occurs. The first
step in the recovery of this species is to list it under the Environment Protection and Biodiversity
Conservation Act, 1999 so that any remaining extant populations can be protected from fishing activities in
the Northern Territory. A Nationa Recovery Team will need to be formed to coordinate research into its
distribution, ecology and biology. Tagging studies of remaining populations will be essential to document
the home range and possible migrations of this species.

Refer ences:

Larson, 2000; H. Larson, pers. comm. 1999-2000; P. Last, pers. comm. 6/1999; Last and Stevens, 1994,
Fowler, 1997; Tanaka, 1991; Taniuchi and Shimizu, 1991.
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Grey Nurse Shark

Family Name: Odontaspididae
Scientific Name: Carcharias taurus Rafinesque, 1810
Conservation Status: Endangered

Australian Synonyms:
Carcharias arenarius Ogilby, 1911

Other scientific namesrecently in use:
Odontaspis taurus (Rafinesque, 1810)
Eugomphodus taurus (Rafinesque, 1810)

Alter native Common Names:
Sand tiger shark (USA); spotted ragged-tooth shark (South Africa)

Current Conservation Status:
In Australian waters:
Listed as an Endangered Speciesin NSW waters under the Fisheries Management Act 1994 (since 1999)

Listed as a Vulnerable Speciesin Victorian waters under the Fisheries Act 1995

Protected Speciesin NSW waters under the Fisheries Management Act, 1994 (since November 1984)

Protected Speciesin Tasmanian waters under Fisheries Regulations, 1996 (since 1998)

Protected Species in Queensland waters under Fisheries Act, 1994 (Fisheries Regulation, 1995) (since
1997)

Protected Speciesin Western Australian waters under the Wildlife Conservation Act, 1950 (since December
1999)

Protected Species in Commonwealth waters under the Environment Protection and Biodiversity
Conservation Act, 1999: Schedule 1, Status V ulnerable (since 1997)

Australian Society for Fish Biology (ASFB) Threatened Fishes Committee
1989: Requiring Investigation of its Status

1990 to 1995: Vulnerable

1996 to 1999: Vulnerable (not re-evaluated)

On a Glaobal basis:
ANZECC Listed Fauna
Vulnerable

1996 IUCN Red List of Threatened Animals
Endangered (Alab + 2d)

2000 IUCN Red List of Threatened Species
Vulnerable (Alab + 2d)

Distribution:

Carcharias taurus is found primarily in warm-temperate (from sub-tropical to cool-temperate) inshore
waters around the main continental landmasses, except in the eastern Pacific Ocean off North and South
America (Pollard et al., 1996; Otway and Parker, 1999). In Australia, C. taurus has been recorded regularly
from Mooloolaba in southern Queensland southwards to around the Victorian border in eastern Australia,
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and from south-western Australia northwards to Shark Bay in Western Australia (Hutchins and Swainston,
1986). The species appears to be more frequently sighted by diversin NSW and to a much lesser extent in
south-western Western Australia (Pollard et al., 1996). Records and sightings have also been confirmed
from the North West Shelf (WA) and Arafura Sea (NT) (J. Stevens, pers. comm.). Occasionally, the grey
nurse shark has been recorded northwards to Cairns on the north-east coast of Queensland (B. Lane, pers.
comm.).

Museum Records - 17 specimens (Standard Length 1.2-2.1m; no capture depths recorded), ranging in
geographical distribution from Southport (27°58'S), Qld southwards to Hobsons Bay (37°52'S, 144°56' E),
Victoria on the east coast of Australia; and from Jurien Bay (30°18'S) southwards to Albany (35°S), WA.
Specimens were collected between 1879 and 1995. Additionally, 54 specimens are housed at the WAMRL
in WA. They were captured at depths of 6-116m (average 38.5m) and ranged in geographical distribution
from the Geraldton area (approx. 28°S) southwards to the Augusta area (34°S), WA, collected between May
1994 and April 1999. Sizes ranged from approximately 1.1m to 2.9m in total length.

Habitat:

Carcharias taurus generally occurs in warm-temperate and sub-tropical waters, ranging from rocky inshore
reefs (also occasionally being found in the surf zone and in shallow bays) to southerly coral reefs and down
to around 200m depth on the continental shelf. It is often found near or on the bottom, but can aso occur in
midwater or at the surface (Compagno, 1984). In NSW, C. taurus is most frequently sighted in or near
sandy-bottomed gutters or in rocky caves, often around inshore rocky reefs and islands at depths between 15
and 25m (Pollard et al., 1996; Otway and Parker, 1999).

Biology and Behaviour:

Carcharias taurus generaly occurs as solitary individuals or in small schools. Larger aggregations of
individuals may occur for courtship and mating. It is strongly migratory in most parts of its range
(Compagno, 1984). Relatively little is known about the migratory movements of Australian C. taurus, but
migrations on the east coast of Australia have been suggested to be northwards in autumn and winter and
southwards in summer (Pollard et al., 1996; Otway and Parker, 1999). Reproduction features oophagy and
uterine cannibalism, and there are normally two young to a litter - one per uterus (Gilmore et al., 1983;
Compagno, 1984). Eggs leaving the ovaries are fertilised while in transit in the oviducts and then enclosed
in groups of 16-23 in egg cases (Gilmore et al., 1983; Compagno, 1984). The embryos grow and develop by
feeding firstly on any unfertilised eggs, then become cannibalistic until only one embryo remains in each
uterus prior to birth (Gilmore et al., 1983). The gestation period is usually from 9 to 12 months (Gilmore et
al., 1983; Otway and Parker, 1999), and from recapture data for tagged C. taurus in South African waters
(Cliff, unpublished) it appears that females only reproduce every second year. Carcharias taurus is a
voracious feeder on a wide variety of teleost fishes as well as smaller sharks, rays, squids, crabs and
lobsters. Groups of these sharks have been observed to feed cooperatively, surrounding and bunching
schooling prey fish before feeding on them (Compagno, 1984).

Size:

The maximum total length from the literature is about 318cm for females (which mature at around 220cm
total length, at about 6 years of age) and 257cm for males (which mature at around 190-195cm total length
at around 4-5 years of age), and the size at birth is around 95 to 105cm (Compagno, 1984; Branstetter and
Musick, 1994). However, Hutchins and Swainston (1986) noted that it attained 3.6m and 141kg. Krogh
(1994) reported an adult of 4.2m in length recorded as being caught in the NSW protective beach-meshing
program, with the next largest specimen caught being 3.4m. As there was no scientific involvement in the
meshing program in 1972 when this maximum length of 4.2m was recorded, this specimen cannot be
confirmed as a grey nurse shark (D. Reid, pers. comm.). The growth increment for ages 0-1year is 25-30cm,
declining by approximately 5¢cm every two years to a minimum of 5-10 cm/year (Branstetter and Musick,
1994). This species grows to a maximum weight of at least 190kg (Pepperell, 1992) and can survive for at
least 16 yearsin captivity (Govender et al., 1991).

Evidence for Decline:

The numbers of C. taurus in NSW inshore waters declined dramatically throughout the 1960s and 1970s
due to the combined effects of spearfishing, commercial and recreational fishing (including gamefishing),
and beach protective shark meshing (Pollard et al., 1996). Commercia fishers took the species as an
incidental bycatch in a setline fishery for wobbegong sharks (Orectolobus spp.) in the Seal Rocks area of
central-northern NSW during the early 1990s (Pollard et al., 1996). This fishery has since been closed in
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this area. Grey nurse sharks are till occasionally taken on shallow setlines in the NSW Trap and Line
Fishery (Fletcher and McVea, 2000). In a visua diver survey of grey nurse sharks along the entire NSW
coastline reported by Otway and Parker (2000), between 5 and 7% of these sharks observed had wobbegong
setline hooks embedded in their jaws, and this percentage is evidently still increasing over time. Given that
C. taurus only produces a maximum litter of two pups every two years, the species is highly vulnerable to
human-induced mortality (Pollard et al., 1996). The conservation status of WA populations is less well
known, and although rarely seen by divers off the WA coastline (B. Hutchins, pers. comm.), this species is
gtill caught as a bycatch of other shark fisheries in WA. In WA waters, a total of about 17t (live weight) of
this species was reported to be taken in the period from 1 July 1994 to 30 June 1998 in the Southern
Demersal Gillnet and Demersal Longline Fishery and the West Coast Demersal Gillnet and Demersal
Longline Fishery. The mesh size of these gillnets is 6.5 to 7 inches, which would make them selective to
catching smaller sharks (R. McAuley, pers. comm.). Adapting Branstetter and Musick’s (1994) length-
weight relationship for this species, it could be inferred that anywhere from 400 (using roughly a 40kg
average weight) to 800 sharks (using roughly a 20kg average weight) may have been captured over this four
year period. Additionally, at least 15.5t of Carcharias taurus were taken in WA waters between 1994 and
1998 by holders of Open West Coast Licences, which includes those professional fishing boats fishing
outside of al managed fisheries (R. McAuley, pers. comm.). To add to the above catches, grey nurse sharks
were aso recorded as a bycatch of the Kimberley Gillnet and Barramundi Fishery (KGBF) and by the
Western Australian Fishery Joint Authority (WAFJA, northern WA) in 1996 (Stevens, 1999). The quantities
of grey nurse sharks taken from these northern WA fisheries have not been included in the state catch
figures, as there has been misreporting of catches taken in these fisheries (R. McAuley, pers. comm.). It
appears that grey nurse sharks may be more abundant in Western Australia than originally thought, but at
these catch rates population declines are inevitable considering the species life-history characteristics. Six
grey nurse sharks (one released alive), ranging in size from 1.6 to 3.0m, were caught in the Queensland
Shark Control Program between January 1993 and August 2000 (B. Lane, pers. comm. 2000). Five of the
six were caught using drumlines (3 females, 2 males), while the other was netted (male) (B. Lane, pers.
comm. 2000). They ranged in distribution from Cairns southwards to the Gold Coast (B. Lane, pers. comm.
2000). The grey nurse shark is also a popular aquarium species that is displayed by a few large public
aquaria, which has some educational value for conservation. However, numbers taken from the wild for the
aquarium industry should be minimised, as it is not in the best interest of this threatened species to take any
further specimens for display at this stage. Attempts should be made to breed grey nurse sharks in captivity
for aguarium uses, in order to reduce the impact of removing further sharks from the wild.

Australian Marine Protected Areasin Which the Species Occurs:

Possibly occurs in the southern section of the Great Barrier Reef Marine Park, Qld
Known to occur in the following MPAs

Moreton Bay Marine Park, southern Qld

Cook Island Aquatic Reserve, off Tweed Heads, northern NSW

Julian Rocks Aquatic Reserve, off Byron Bay, northern NSW

Solitary Islands Marine Park, north of Coffs Harbour, northern NSW

Off Long Reef Aquatic Reserve, Sydney, NSW

Jervis Bay Marine Park, off Huskisson, southern NSW

Previously recorded from:

Off Bushrangers Bay Aquatic Reserve at Bass Point, Shell Harbour, southern NSW

Suggested Conservation Status:

Endangered on an Australia-wide basis

Due to the declines observed over the last few decades and the fact that no visible recovery of NSW
populations has occurred since this species protection in 1984, it is recommended that an Endangered
conservation status be implemented Australiawide until a long-term recovery plan is completed. Until
further research on the species’ population biology, including sex ratios and stock structure, is completed,
every measure must be taken to protect and conserve this species and its known habitat. Both eastern and
western Australian populations need to be conserved to ensure conservation of the genetic variation of the
species as a whole. As the Lamniform group of sharks in genera is thought to be of Lower Cretaceous
origin (i.e. around 100 million years old), the main surviving continental stocks of “C. taurus’ may in fact
represent several separate Gondwanaland relicts, with little or no interchange having since occurred between
the various stocks of this ancient ‘ species’ (Pollard, 1991).
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Threatening Processes:

The main current threatening processes in Australian waters would appear to be commercia and
recreational fishing (including shark control programs in NSW and QId), in which this speciesis taken as a
bycatch. In Argentine waters this species is taken by recreational and commercia fishers (Chiaramonte,
1998). Shark finning and excessive ecotourism activities (i.e. ‘shark diving') aso have the potential to
adversely impact upon populations of the grey nurse shark (Environment Australia, 2000a).

Critical Habitats:
Critical aggregating habitats for this species, especially during its breeding migrations, are currently being
investigated with a view to their conservation as marine protected areas (N. Otway, pers. comm.).

Recovery ObjectivessM anagement Actions Required:

The overall recovery aobjective is to promote the increase of grey nurse shark numbers in Australian waters
to a level that will see the species removed from the schedules of the EPBC Act 1999 (Environment
Australia, 2000a). WA populations need to be accurately assessed to determine population numbers and
their distributional range. Any new legidative requirements designed to protect the grey nursein WA waters
will need to accept that occasional specimens will be accidentaly killed as a bycatch of commercial
fisheries in that State. Fishers should be instructed to retain any accidentally killed specimens and deposit
them with the nearest relevant research institute without fear of being prosecuted. This would help in the
scientific understanding of the biology of the grey nurse shark in WA waters. The use of trained observers
over severa years is required to determine the extent and timing of movements of male and female sharks.
Tagging and tracking sharks would provide an insight into their movements along both the south-eastern and
south-western Australian coastlines. Management of grey nurse shark habitats will require better temporal
information on shark abundances, and would need to consider the effects of such activities as commercia
and recreational fishing, recreational scuba diving and protective beach meshing on this shark’s biology and
behaviour. A protocol for diving with grey nurse sharks is currently being drafted by NSW Fisheries (P.
Parker, pers. comm.) Given the low fecundity of the grey nurse shark, recovery islikely to be a slow process
and may take many decades. A Grey Nurse Shark Recovery Team, consisting of scientists, conservation
managers and fisheries managers, was formed and first met in October 1999 to discuss recovery actions for
this species. Environment Australia, with the help of the Grey Nurse Shark Recovery Team, has since
prepared a Draft Recovery Plan (Environment Australia, 2000a) which identifies the following specific
objectives:

Reduce the impact of commercia fishing on grey nurse sharks

Reduce the impact of recreational fishing on grey nurse sharks

Reduce the impact of shark control activities on grey nurse sharks

Identify and establish refugia at key locations to protect grey nurse sharks from threatening activities
such as commercia and recreationa fishing

Reduce the impact of shark finning on grey nurse sharks

Develop research programs towards the conservation of grey nurse sharks

Develop population models to assess and monitor recovery of grey nurse shark populations
Manage the impact of dive ecotourism activities on grey nurse sharks

Reduce the impact of aguarium display on grey nurse sharks

Promote community education about the plight of the grey nurse shark

Reassess the conservation status of the grey nurse shark

To fulfil the specific objectives of this plan, the following actions are designed to identify and reduce threats
to grey nurse sharks, to determine levels of mortality and to reduce that mortality. The assessment of these
actions against the criteria for success is essential to measure the recovery of grey nurse sharks. These
actions and recovery criteria (Environment Australia, 20004) are:

Assess commercia and recreationa fisheries data to determine current level of grey nurse shark
bycatch

Modify fisheries logbooks to record grey nurse shark catch and biological data (e.g. size, sex, €tc.)
Ensure existing fishery observer programs record interactions with grey nurse sharks

Quantify and reduce levels of grey nurse shark take in shark control activities

Establish community based programs to identify and monitor key sites for grey nurse sharks
Develop appropriate mechanisms to protect key sites
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Establish tag and release programs for grey nurse sharks

Prevent unregulated shark finning of grey nurse sharks

Assess the population size and status of grey nurse sharks

Collect biological and genetic information on grey nurse sharks

Minimise the impacts of dive ecotourism activities and aquarium display on grey nurse sharks
Develop a community education strategy for grey nurse sharks

Reassessment of the conservation status of the grey nurse shark

References:

Branstetter and Musick, 1994; Camhi et al., 1998; Chiaramonte, 1998; Cliff, G. (unpublished); Compagno,
1984; Environment Australia, 2000a; Fletcher and McVea, 2000; Gilmore et al., 1983; Govender et al.,
1991; B. Hutchins, pers. comm. 10/1999; Hutchins and Swainston, 1986; Krogh, 1994; B. Lane, pers.
comm. 8/2000; Last and Stevens, 1994; R. McAuley, pers. comms. 1999-2000; N. Otway, pers. comm.
10/1999; Otway and Parker, 1999; Otway and Parker, 2000; P. Parker, pers. comm. 10/2000; Pepperell,
1992; Perry, 1999; Pollard, 1991; Pollard et al., 1996; D. Reid, pers. comm. 10/1999; Shark Advisory
Group, 2000; C. Simpfendorfer, pers. comm. 8/1999; Stevens, 1999; J. Stevens, pers. comm. 3/2000.
Websites: http://www.fsc.nsw.gov.au (NSW Fisheries Scientific Committee)
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Herbsts Nurse Shark

Family Name: Odontaspididae
Scientific Name: Odontaspis ferox (Risso, 1910)
Conservation Status: Lower Risk (near threatened)

Australian Synonyms:
Odontaspis herbsti Whitley, 1950

Other scientific namesrecently in use:
Carcharias ferox (Risso, 1910)

Taxonomic Problems:
Odontaspis ferox is ararely encountered species that is morphologically very similar to Carcharias taurus,
though the latter is generally found in much shallower waters.

Alter native Common Names:
Smalltooth sand tiger shark; ragged-tooth shark; bumpytail ragged-tooth shark

Current Conservation Status:
Protected Speciesin NSW Waters (since 1984)

No [UCN (1996, 2000) or ASFB Listings

Distribution:

Previous records show a very irregular distribution throughout most of the world's oceans: it has been
recorded in the north-eastern Atlantic Ocean, the Indian Ocean (including the Cocos (Keeling) Atolls), and
the western Pacific, central Pacific and north-eastern Pacific Oceans. The first record for the western North
Atlantic was in 1989 (Bonfil, 1995). It is aso known from the Mediterranean (Last and Stevens, 1994). In
Australasia, it has been recorded off NSW, north-western Australia, New Zealand (Last and Stevens, 1994)
and the Kermadec Islands (Francis, 1993). It is probably more widespread in Australian waters than voucher
specimens would indicate (P. Last, pers. comm.).

Museum Records - 7 specimens (Standard Length 1.1-1.5m, some specimens not measured), collected from
depths of 130-366m, ranging in geographical distribution from off Brush Island (35°33'S), NSW
southwards to south-east of Gabo Island (37°36'S), Victoria, collected between 1947 and 1997. The NSW
Fisheries Research Vessel Kapala recorded 30 additional specimens (Total Length 1.3-2.9m, some
specimens not measured) between 1975 and 1997, ranging in geographical distribution from off northern
NSW (approx. 29°S) to off southern NSW (approx. 36°S) (K. Graham, pers. comm.).

Habitat:

Odontaspis ferox lives on or closely associated with the bottom in deep waters along continental and insular
shelves and upper slopes (Last and Stevens, 1994) to depths of about 850m (K. Graham, pers. comm). It is
very occasionally found in shallower water (Last and Stevens, 1994). Hutchins filmed underwater video of
an individual in 20m of water at the Cocos (Keeling) Atolls (B. Hutchins, pers. comm.). There are at least 3
records from pelagic zones in open waters of the Indian Ocean (Bonfil, 1995).

Biology and Behaviour:

Little is known of the biology of this shark. Its reproduction is presumably similar to that of the grey nurse
shark. Size at birth is over 105cm and males mature at about 275cm (Compagno, 1984). In Australian
waters, this species is born a over 100cm and attains at least 360cm, but the size at maturity here is
unknown (Last and Stevens, 1994). A 2.7m female specimen caught off the Sydney area was judged to be
immature, as there was no sign of ovarian development (K. Graham, pers. comm.). The large aily liver
probably has a hydrostatic function (Last and Stevens, 1994), and may help the shark to maintain neutral
buoyancy while swimming. Stomachs examined have contained small bony fish, cephalopods, crustaceans
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(Last and Stevens, 1994) and small squalid dogfish. A very large O. ferox trawled on the Norfolk Ridge
north of New Zealand in 1997 was found to contain a 200cm seal shark in its stomach (Stewart, 1997). The
above information suggests that this species is an opportunistic carnivore.

Size:
Large, up to 3.7min total length (Bonfil, 1995) and over 300kg in weight (Stewart, 1997). In April 2000, a
33kg femal e specimen was trawled off Eden, NSW (N. Otway, pers. comm.)

Evidence for Decline:

There is little information on this species in Australia outside of NSW waters. From the available
information, Odontaspis ferox was never abundant off NSW, but there is strong evidence that numbers have
declined between 1972 and 1997. Of the 35 caught by the NSW Fisheries Research Vessdl ‘Kapala’, 33
were caught between 1975 and 1981 (from 500 slope trawl tows), but only 2 were taken from about 250
trawl tows made between 1982 and 1997 (K. Graham, pers. comm). The NSW upper slope trawl grounds
were again surveyed in 1996-97 and results compared to an initial survey made in 1976-77 (Graham et al.,
1997). Twelve captures (14 sharks) were made during 246 tows in 1976-77, but only a single juvenile was
caught during 165 towsin 1996-97.

Australian Marine Protected Areasin Which the Species Occurs:
In Australian waters this species is unlikely to be found in any MPA's (most of which are located inshore),
asit seemingly prefers the deeper (greater than 100m) waters off the mainland coastline.

Suggested Conservation Status:

Lower Risk (near threatened) on an Australia-wide basis.

This species may be naturally rare and is only seldom caught, but numbers appear to have declined due to
commercia fishing operations off NSW in the last few decades. At this stage it is recommended to assign
the conservation status of Lower Risk (near threatened), adopting the IUCN categories.

Threatening Processes:
Commercial fishing, whereby this speciesis taken incidentally, on the outer continental shelf and continental
dopeisapotential threat to its survival in Australian waters.

Critical Habitat:
None identified in Australian waters.

Recovery ObjectivessM anagement Actions Required:

In Australia, more study is needed to accurately determine the distributional range, abundance and biology
(including possible migrations, sex ratios, fecundity, etc.) of this species. Any dead specimens landed by
commercial fishing (especialy trawling) operations should be retained and delivered to the nearest relevant
research organisation, so that more biological information can be obtained.

References:

Bass et al., 1975; Bonfil, 1995; Compagno, 1984; Francis, 1993; Graham et al., 1997; K. Graham, pers.
comm. 2/2000; B. Hutchins, pers. comm. 1/2000; Last and Stevens, 1994; P. Last, pers. comm. 3/2000; N.
Otway, pers. comm. 4/2000; Stewart, 1997.
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Megamouth Shark

Family Name: Megachasmidae

Scientific Name: Megachasma pelagios Taylor, Compagno and Struhsaker, 1983

Conservation Status: Data Deficient

Current Conservation Status:
In Australian waters;
Protected Species in Tasmanian waters under the Fisheries Regulations 1996 since 1998

No ASFB Listing

On a Global Basis:
No 1996 IUCN Listing

2000 IUCN Red List of Threatened Species
Data Deficient

Distribution:

Only 14 specimens have been reported to date, from Japan, the Hawaiian Islands, south-western Australia,
southern Brazil, Sulawesi (Indonesia), the Philippines, California and Senegal (West Africa). It islikely that
this species has a wide-ranging distribution considering that it has now been recorded from the central,
eastern and western Pacific Ocean, the Atlantic Ocean and the eastern Indian Ocean.

Museum Records: 1 specimen (Standard Length 5.15m) stranded on beach at Mandurah (32°31'S), WA in
1988.

Habitat:
Megachasma pelagios inhabits deepwater oceanic waters of tropical regions.

Biology and Behaviour:

Megachasma pelagios is a weak swimming, vertically migrating, harmless shark that feeds on plankton
(Berra and Hutchins, 1991). A male shark (4.94m total length) was captured in Californiain October 1990
and released alive with a tracking device attached (Anon., 1991; Hutchins, 1992). The tracking showed that,
during the day, the shark was travelling about 150m below the surface. At night, however, it ascended into
shallow water (within about 10m of the surface) (Hutchins, 1992). The shark's depth changes were most
likely determined by its main food source, euphausiid shrimps, which migrate up and down in the water
column according to light levels (Hutchins, 1992). Megachasma pelagios is a specialised filter feeder. The
diet of the first shark captured consisted of euphausiid shrimps, Thysanopoda pectinata, with a median
length of 31mm (Taylor, et al., 1983). The second specimen examined contained fragments of euphausiids,
copepods and possibly seajellys (Lavenberg, 1985).

Size:
This species reaches atotal length of at least 5.15m and aweight of at least 790kg.

Evidence for Decline:

No evidence of any population decline exists for M. pelagios. Only 14 specimens have been caught or
photographed (some released aive) since its discovery in 1976. This species appears to be very rare
throughout its range, but it may be increasingly likely to be taken as a bycatch in deepwater fisheries.

Australian Marine Protected Areasin Which the Species Occurs:

Megachasma pelagios is unlikely to occur in any Australian MPAS, given its deepwater habitat. Only one
beach-washed specimen has been recorded in Australia, near Mandurah in WA.
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Suggested Conservation Status:

Data-Deficient on an Australia-wide basis.

Considering that only about a dozen specimens have been captured, photographed or observed worldwide,
no accurate estimate of its conservation statusis likely to be made in the near future.

Threatening Processes:
None identified.

Critical Habitats:
None identified.

Recovery ObjectivessM anagement Actions Required:
None identified.

References:
Anon., 1991; Berra and Hutchins, 1991; Hutchins, 1992; Lavenberg, 1985; Compagno, 1984; Taylor et al.,
1983



Basking Shark

Family Name: Cetorhinidae
Scientific Name: Cetorhinus maximus (Gunnerus, 1765)
Conservation Status: Data Deficient

Other scientific namesrecently in use:
Halysdrus maximus (Gunnerus, 1765)
Halysdrus maccoyi (Barrett, 1933)
Cetorhinus rostratus (Macri, 1819)
Cetorhinus normani Siccardi, 1960

Current Conservation Status:
In Australian waters;
Protected Species in Tasmanian waters under the Fisheries Regulations 1996 since 1998

No ASFB Listing

On a Global basis:
Protected speciesin Isle of Man, Irish Sea

No 1996 IUCN Listing

2000 IUCN Red List of Threatened Species
Vulnerable (Alad + 2d) globally; Endangered (Alad) in North Pacific and North-eastern Atlantic

A United Kingdom nomination that it be listed on Appendix Il of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES), submitted for consideration at the 11" Conference
of the Partiesto CITES in Nairobi, 10-20 April 2000, was not adopted.

Distribution:

The basking shark has a coastal distribution in temperate regions of the world (Compagno, 1984). It occurs
in the Western Pecific (Japan, the Koreas, China), Australia (NSW, Victoria, Tasmania, SA and WA), New
Zedland, the Eastern Pacific (Gulf of Alaskato Gulf of California, Ecuador, Peru and Chile, and possibly
the Galapagos Islands) (Compagno, 1984). It also occurs in the Eastern and Western Atlantic and the
Western Indian Ocean (Compagno, 1984).

Museum Records - 9 specimens (Tota Length to about 7.5m), collected from depths of 454-832m, ranging
in geographical distribution from off the Port Stephens area, NSW, southwards to Williamstown (37°53'S,
144°E), Victoria, and westwards to Fowlers Bay (31°58'S, 132°25'E), SA. Specimens were collected
between 1888 and 1991.

Habitat:

Cetorhinus maximus is a coastal, pelagic shark found in boreal to warm-temperate waters of the continental
and insular shelves. It is usualy found close to land, but also occurs well offshore. It can sometimes be
found just off the surf-zone and is known to enter coastal bays (Compagno, 1984).

Biology and Behaviour:

Cetorhinus maximus is generally seen at or near the surface, singly, in pairs or in schools of up to a hundred
or more individuals. Surface basking may be correlated with surface concentrations of plankton and also
with courtship and mating. Basking sharks are highly migratory. Pregnant C. maximus are almost entirely
unknown, suggesting that such females are spatially and bathymetrically separated from those members of
the population that are regularly seen basking at the surface. Juveniles below 3m long are also rarely seen,
and the smallest record of afree-living individual was about 1.65m in length, reported from the British Isles.
Adult, non-pregnant female basking sharks have immense numbers of small eggs in their ovaries.
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Presumably this shark is oophagous like other lamnoids, with embryos feeding on the small unfertilised eggs
(Compagno, 1984). Female basking sharks may not reach maturity until 18-20 years of age and may live to
perhaps 50 years. The only known litter consisted of just five very large young (Camhi et al., 1998).
Cetorhinus maximus feeds exclusively on small planktonic organisms trapped by its gillrakers, apparently
with the help of mucous secreted in its pharynx. Food items include small copepods, barnacles, decapod
larvae and fish eggs (Compagno, 1984).

Size:

This species reaches a total length of at least 9.8m. Males mature at about 4 or 5m and reach about 9m,
females are mature at about 8.1 to 9.8m. Size at birth is unknown; the smallest known free-living individual
was 1.65m in length (Compagno, 1984). They are estimated to reach 5m in total length at an age of 3-4
years, and 10m at age 8-15 years (Sims et al., 1997). The only known pregnant female recorded had a litter
size of five (Camhi et al., 1998).

Evidence for Decline:

Cetorhinus maximus appears to be extremely vulnerable to overfishing, due to its slow growth rate, lengthy
maturation time, long gestation period, probable low fecundity, and the probable small size of existing
populations (Compagno, 1984). The interannual variability of its occurrence and market forces may be
contributing threats to the species (J. Stevens, pers. comm.). It has been targeted by small-scale harpoon
fisheries from small boats off the Norwegian coast, Ireland and Scotland, Iceland, California, Peru and
Ecuador, often being only sporadically fished due to periodic depletion of local basking shark stocks
(Compagno, 1984). It has a so been heavily fished off China and Japan by harpoon (Compagno, 1984). This
species has also been taken in nets, including bottom set gillnets and even bottom and pelagic trawls
(Compagno, 1984). About 1200 basking sharks were caught for liver oil in Shima Province, Japan, during
the 12 years to 1976, chiefly by spear, but catches subsequently decreased considerably (Izawa and Shibata,
1993). Present day fisheries are uncommon, but basking sharks continue to be taken as a bycatch in other
fisheries and some basking sharks are also occasionally killed or injured in collisions with boats (Fowler, in
prep.). Since there is now an important international trade in shark fins and there are still markets for shark
oil, the basking shark is a potential target for fishermen unable to make a living from their traditional
fisheries, if increased protection is not introduced throughout their range (Fowler, in prep.).

Australian Marine Protected Areasin Which the Species Occurs:
Possibly the Great Australian Bight Marine Park, SA

Suggested Conservation Status:

Data Deficient on an Australia-wide basis.

The basking shark has rarely been encountered in Australian waters and more data are necessary to
accurately determine the status of this speciesin this area.

Threatening Processes:
None identified in Australian waters.

Critical Habitats:
Noneidentified in Australian waters.

Recovery ObjectivessM anagement Actions Required:

As the basking shark has rarely been found in Australian waters to date, no recovery objectives are
identified.

References:

Camhi et al., 1998; Fowler, in prep.; Compagno, 1984; |zawa and Shibata, 1993; Sims et al., 1997; J.
Stevens, pers. comm. 3/2000.
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FAMILY LAMNIDAE: MACKEREL SHARKS

Mackerel sharks are large, active, powerful sharks, attaining maximum lengths of 3-6m (Last and Stevens,
1994). They have a stout, spindle-shaped body with a conical snout, two spineless dorsal fins (the second
much reduced), small anal fins, a crescent-shaped caudal fin, precaudal pits, and alaterally expanded caudal
peduncle with well-developed caudal keels (Last and Stevens, 1994). They have a ventrally placed mouth
with moderate to large-sized teeth, large eyes that lack nictitating membranes, and five long gill dlits (Last
and Stevens, 1994).

Mackerel sharks are distributed worldwide in tropical and temperate seas and inhabit both coastal and
oceanic habitats (Last and Stevens, 1994). They have broad geographic distributions in most seas, and have
been found to depths of over 1200m (Compagno, 1984). A heat exchanging circulatory system allows these
sharks to maintain a body temperature above that of the surrounding water, increasing their levels of activity
(Compagno, 1984; Last and Stevens, 1994). Reproduction is ovoviviparous, without a yolk-sac placenta.
They feed on a wide variety of teleost fishes, other elasmobranchs, marine birds and reptiles, marine
mammals, squids and crustaceans (Compagno, 1984).

Five species in three genera are known to occur worldwide, three of which are