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Chapter 1	Introduction
Marine bioregional planning is designed to better protect marine environments, conserve biodiversity and deliver certainty to resource users and decision makers. The Minister for the Environment, Heritage and the Arts must have regard to a Marine Bioregional Plan when making decisions under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) for which the plan has relevance.
Marine bioregional planning is also the process through which the Australian Government identifies areas within Commonwealth waters for inclusion in the National Representative System of Marine Protected Areas (MPAs). The guidelines the Government is using to develop the National Representative System of MPAs have been agreed upon with the States and the Northern Territory. See <www.environment.gov.au/coasts/mpa/publications/nrsmpa-guidelines.html>. 
Marine Bioregional Plans guide government decision-makers and marine users by:
describing the conservation values of each Marine Region, including identifying sites of importance for protected species, protected communities and ecological processes;
identifying regional priorities for action, based on an assessment of threats to conservation values and long-term policy goals; and
developing strategic guidance for proponents and decision-makers. For example, Marine Bioregional Plans may provide a regional context for national guidelines to help proponents to consider whether their action might result in a significant impact (see Appendix B). Plans may also include guidance on the type of information that should be included with referrals under the EPBC Act, or the monitoring requirements that may be required for certain activities or locations within a Region. 
There are five Marine Regions for planning, as shown in Figure 1.1.
Figure 1.1	Australia’s Marine Regions
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Each of Australia’s Marine Regions has been divided into provincial bioregions based on ecological similarities, species distribution and oceanographic and seafloor characteristics. The North-west Marine Region has eight provincial bioregions, which are described in Chapter 2. These bioregions reflect our understanding of the ecology of the Region and underpin the planning process.
Concurrent with the marine bioregional planning process, the Australian and Western Australian governments are undertaking a strategic assessment of the west Kimberley, under Section 146 of the EPBC Act. This strategic assessment is being undertaken to ensure development is sustainable and that the Kimberley’s unique natural and cultural values are preserved. The strategic assessment will be undertaken in two parts. The first relates to the site selection and management of a common-user liquefied natural gas (LNG) hub to service the Browse Basin gas reserves. This will provide certainty for industry, and reduce the cultural and environmental impacts that might otherwise result if piecemeal development of onshore LNG processing facilities were to occur along the Kimberley coastline. The second part will be a wider assessment of the cultural and environmental values of the Kimberley, to formally identify the Kimberley’s national and international heritage values and to inform land use development.
1.1 	The Bioregional Profile of the North-west Marine Region
The North-west Marine Region encompasses Commonwealth waters from the Western Australia/Northern Territory border, south to Kalbarri (Figure 1.2). It covers 1.07 million km2 of ocean and includes the airspace above and the seabed below. The physical, ecological and biological characteristics of the Region are described in more detail in Chapter 2. In this Bioregional Profile, the terms the Region and the North-west Marine Region are used interchangeably to refer to the Commonwealth waters defined above.
Figure 1.2	The North-west Marine Region 
(Note: the seaward boundary depicted for the Region does not necessarily show the full extent of Australian jurisdiction and is without prejudice to Australia’s maritime claims).
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The objectives of the North-west Bioregional Profile are to describe: 
	the ecological and biophysical features and characteristics of the Region – including major ecosystems, marine species, communities and places already specifically protected under legislation, and those identified as key ecological features;

the considerations and information that will guide the identification of MPAs; and
human activities in the Region. 
In addition to this introduction, the North-west Bioregional Profile includes five other chapters and four appendices:
Chapter 2 – The Marine Environment of the North-west Marine Region describes the biophysical and ecological characteristics of the Region, with particular focus on ecosystem structure and functioning.
Chapter 3 – Conservation Values of the North-west Marine Region describes and summarises the biodiversity and heritage features of the Region. 
Chapter 4 – Establishing New Marine Protected Areas in the North-west Marine Region introduces the goals and principles the Australian Government is using to establish the Commonwealth component of the National Representative System of MPAs and explains their application to the North-west Marine Region.
Chapter 5 – Human Activities and the North-west Marine Region outlines the human activities that take place in the Region. It also provides a short overview of the population and the historical development of the Western Australian economy adjacent to the Region.
Chapter 6 – Developing a North-west Marine Bioregional Plan: Next Steps describes the stages of marine bioregional planning beyond the Bioregional Profile, and opportunities for stakeholder participation. 
Appendix A – International Conventions and Agreements on the Marine Environment describes Australia’s international commitments to manage the marine environment. 
Appendix B – An Overview of the Legislative Framework for Environmental Protection and Biodiversity Conservation in Commonwealth Waters explains Australia’s national legislation for managing its marine areas.
Appendix C – Nationally Protected Species in the North-west Marine Region lists all species that are known to occur, and those which may occur in the Region that are protected under the EPBC Act.
Appendix D – The Protected Species Group Report Cards provide detailed information about species in the Region protected under the EPBC Act. Each report card outlines the ecology of a particular species group, describes areas of particular importance, interactions with human activities, threats to their survival and mitigation measures currently in place for that group.
1.2	Supporting information 
A number of reports were commissioned to consolidate existing information to support the development of this Bioregional Profile. These reports contain further details on the natural environment and human uses of the Region, and are available online at <www.environment.gov.au/coasts/mbp/north-west>.
Marine bioregional planning has a strong focus on understanding the natural environment of the Region. In September 2007, the Department of the Environment, Water, Heritage and the Arts facilitated a scientific workshop in Perth to bring together marine scientists with specific experience and expertise in the Region. The aim was to compile current knowledge and theory about the way marine ecosystems function in the Region. The workshop also helped to ensure that the Bioregional Profile and subsequent Marine Bioregional Plan are based on the most comprehensive understanding possible, with an explicit recognition of the uncertainties due to gaps in the information base. The outcomes of the workshop are available at <www.environment.gov.au/coasts/mbp/north-west>.
The Bioregional Profile is intended to help stakeholders and the public to participate in the development of the North-west Marine Bioregional Plan. The Department of the Environment, Water, Heritage and the Arts welcomes any contribution from the public about information that may be relevant to bioregional planning within the North-west Marine Region. The Department will consult with stakeholders to discuss the contents of the Bioregional Profile and explain subsequent steps in the planning process.
1.3	Flagship species of the North-west Marine Region
Flagship species have been identified in the North-west Marine Region on the basis of their strong association with the Region and its habitats. The concept of flagship species is not legislative, and does not change the conservation status the species may have, nor does it change associated provisions under the EPBC Act. Identifying flagship species for a Region is useful for education purposes and to raise awareness about marine conservation among the public. Flagship species of the North-west Marine Region are the humpback whale (Western Australian population), whale shark, flatback turtle, olive seasnake, lesser frigatebird, manta ray and trochus shell. 
Humpback whale (Western Australian Population) 
Megaptera novaeangliae
Humpback whale breaching. Photo: Mark Farrell


Humpback whale breaching. Photo: Mark Farrell.
Humpback whales are found throughout the world, although several genetically distinct populations are recognised. Six separate populations occur in the Southern Hemisphere, one of which, known as the Group IV population, is strongly associated with the North-west Marine Region. There appears to be little exchange of individuals between the Group IV population and the Group V population that migrates to the east coast of Australia (Chittleborough 1965). The Group IV population migrates every winter from its summer feeding grounds in the Antarctic, along the West Australian coast, to the tropical waters of Camden Sound and other parts of the Kimberly coast to mate and give birth. Shark Bay and Exmouth Gulf are important resting areas for the migrating whales, especially mothers and calves undertaking the southerly return migration for the first time. The current population of Western Australian humpbacks is thought to be between 8000 and 14 000 individuals (DEH 2005a). Prior to exploitation, it is estimated that the population was between 16 000 and 30 000 (DEH 2005a). 
Humpbacks were hunted extensively throughout the world’s oceans during the 19th and 20th centuries and it is thought that the Western Australian population may have been reduced to as few as 500 individuals (Chittleborough 1965). A ban on humpback whaling in the Southern Hemisphere was imposed by the International Whaling Commission in 1963, and an international moratorium on commercial whaling came into effect in 1985–86. Since then, the rate of population recovery has been estimated to be up to 10 per cent annually. The humpback whale is listed under the EPBC Act as vulnerable and migratory. Further information on cetaceans listed under the EPBC Act that occur in the North-west Marine Region can be found in Appendix D. 
Whale shark 
Rhincodon typus
Whale shark gulp feeding at surface. Photo: Paradise Ink


Whale shark gulp feeding at surface. Photo: Paradise Ink.
The whale shark is the world’s largest fish, growing to lengths of up to 12 m. Whale sharks are found worldwide in all tropical and warm temperate seas, except the Mediterranean. In Australia, whale sharks are regularly observed in Queensland, the Northern Territory and Western Australia, and have also been occasionally recorded in New South Wales, South Australia and Victoria. 
Ningaloo Marine Park is one of the few places in the world where whale sharks are known to aggregate regularly. Whale sharks are filter-feeders and their diet includes krill, crab larvae, copepods, small fish, phytoplankton and macroalgae (Colman 1997). The aggregations at Ningaloo coincide with the seasonal intensification of the Leeuwin Current and mass synchronous coral spawning events in March and April (Taylor 1996). However, it is not clear whether whale sharks feed on the coral spawn or take advantage of an associated increase in krill and other zooplankton (Taylor 2007).
The seasonal aggregation of whale sharks at Ningaloo Reef has been estimated at between 300–500 individuals and appears to mainly consist of immature males (Meekan et al. 2006). Although widely distributed, whale sharks are generally infrequently recorded and little is known of their biology or ecology. It is estimated that they may live to over 100 years of age and reach sexual maturity at about 30 years (DEH 2005b). 
Whale shark meat is highly sought after in Taiwan and there are concerns that fishing pressure is causing severe declines in the local population (Colman 1997). The highly migratory nature of whale sharks means that local population declines are likely to have global implications and vice versa. An increasing frequency of smaller individuals at Ningaloo Reef may indicate changes in population structure as a result of overfishing outside Australian waters (Meekan 2005). 
Whale sharks are listed under the EPBC Act as vulnerable and migratory. Further information on whale sharks and other sharks listed under the EPBC Act that occur in the North-west Marine Region can be found in Appendix D. 
Flatback turtle 
Natator depressus

Flatback turtle returning to the sea from her nesting beach.  Photo: Tim Harvey.


Flatback turtle returning to the sea from her nesting beach.  Photo: Tim Harvey.
Flatback turtles are endemic to the Australian-New Guinea continental shelf and are the only marine turtle that does not have a global distribution (EA 2003). Flatback turtles are the second most common marine turtle species in the North-west Marine Region (after green turtles), and nesting is widespread on offshore islands and coastal areas adjacent to the Region. The Region supports two genetically distinct breeding populations of flatback turtles: the North West Shelf population, and a small population from Cape Dommett in the Kimberley that is considered part of the western Northern Territory breeding unit (Limpus 2004). It is thought that hundreds to thousands of individuals breed on the North West Shelf annually. Flatback turtles differ from other species of marine turtle in that they do not have a pelagic phase to their life cycle (Walker & Parmenter 1990). Instead, it is thought that hatchlings grow to maturity in shallow coastal waters close to the beaches where they hatched (Musick & Limpus 1997). 
As adults, flatbacks may undertake long-distance migrations between their feeding and breeding grounds. It is thought that flatback turtles nesting in the Pilbara may migrate to feeding grounds as far away as the Tiwi Islands in the Northern Territory. They feed on jellyfish and soft-bodied benthic invertebrates such as sea cucumbers, crustaceans, molluscs and sea-pens (Limpus 2004). All marine turtles are vulnerable to capture in trawl fisheries, and the flatback turtle is the most commonly caught species in the Northern Prawn Fishery, which operates within the Region in the Joseph Bonaparte Gulf (DEH 2003). The use of turtle exclusion devices has reduced the capture and death of marine turtles in trawl operations but by-catch in trawl fisheries is still considered a key threatening process for marine turtles. 
Flatback turtles are listed as vulnerable and as a marine and migratory species under the EPBC Act. Further information on flatback turtles and other marine turtles listed under the EPBC Act that occur in the North-west Marine Region can be found in Appendix D. 
Olive seasnake 
Aipysurus laevis
Olive seasnake. Photo: Great Barrier Reef Marine Park Authority


Olive seasnake. Photo: Great Barrier Reef Marine Park Authority.
The olive seasnake is the most common sea snake found on coral reefs around Australia. Its distribution extends from Exmouth Gulf in Western Australia to Moreton Bay in Queensland, and through the Coral Sea to New Caledonia and north to New Guinea. Olive seasnakes are sedentary, occupying small home ranges on coral reefs throughout the year. They are generalist and opportunistic predators with a diet including fish, fish eggs, shrimp and crabs. They also feed on dead fish and have been known to take fish from baited hooks, and to feed on trawl discards (Guinea 2007). Like other species of sea snake, olive seasnakes are potentially threatened by trawling operations. Olive seasnakes live for more than 15 years, and take longer to reach sexual maturity than other sea snake species, which may make them particularly vulnerable to the impacts of trawling (Guinea 2007). They appear to have declined throughout their range in the last 10–30 years and are one of the many species that have severely declined at Ashmore Reef (Guinea 2007), an area previously acknowledged as internationally significant for its abundance and diversity of sea snakes. 
Olive seasnakes are listed as a marine species under the EPBC Act. Further information on the olive seasnake and other sea snakes listed under the EPBC Act that occur in the North-west Marine Region can be found in Appendix D.
 Lesser frigatebird 
Fregata ariel
Lesser frigatebird. Photo: Tom and Marie Tarrant


Lesser frigatebird. Photo: Tom and Marie Tarrant.
The lesser frigatebird is the most common and widespread frigatebird in Australian seas (Lindsey 1986). It is common in tropical waters of the Indian and western and central Pacific oceans, and breeds
on remote offshore islands. Significant rookeries of lesser frigatebirds occur in and adjacent to the North-west Marine Region on Adele Island, Bedout Island, the Lacepede Islands and Ashmore Reef (DEC 2007). Frigatebirds have the largest wingspan in proportion to their body size of any bird and spend most of their time in flight. Their diet consists of fish and squid, taken on the wing by scooping prey from the surface of the water. They are well known for harassing less agile birds returning from foraging trips, forcing them to drop their catch and stealing the food for themselves. Frigatebirds are also known as ‘man-o’-war’ birds in reference to these piratical tendencies (Lindsey 1986). Frigatebirds can travel over vast expanses of ocean. Some banded birds have been recorded thousands of kilometres from where they were first caught and individuals are often seen more than 300 km from the nearest land. 
The lesser frigatebird is listed as a marine and migratory species under the EPBC Act. Further information on the lesser frigatebird and other seabirds listed under the EPBC Act that occur in the North-west Marine Region can be found in Appendix D. 

Manta ray 
Manta birostris
Manta ray. Photo: Great Barrier Reef Marine Park Authority


Manta ray. Photo: Great Barrier Reef Marine Park Authority.
Manta rays are large, plankton feeding rays that occur in temperate and tropical waters around the world. They are the largest species of ray and one of the largest living fish, growing to up to 9 m wide. They are primarily observed in continental shelf areas, around upwellings and near seamounts (Marshall et al. 2006). Little is known of the ecology and biology of this species, however, large feeding and mating aggregations of manta rays occur around Ningaloo Reef every autumn. Significant numbers also occur in Shark Bay in winter (Preen et al. 1997). Manta rays are the target of fisheries in the Philippines, Mexico, Mozambique, Madagascar, India, Sri Lanka, Brazil, Tanzania and Indonesia (Marshall et al. 2006). So little is known of this species that it is unclear how manta rays may respond to fishing pressure. However, it is expected that, like other shark and ray species, life-history traits such as being long-lived and having a low reproductive rate may make them vulnerable to overfishing. The manta ray is not listed under the EPBC Act. 

Trochus shell 
Trochus niloticus
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Trochus shell. Photo: Neil Gemmell, Department of the Environment, Water, Heritage and the Arts.
Trochus niloticus is commonly known as trochus shell or top shell, and is a relatively large (about 12 cm wide), conical marine gastropod found on shallow tropical reefs in the Indo–Pacific. They inhabit intertidal and shallow areas of reefs that receive strong wave or tidal action. In the North-west Marine Region, trochus are found on the coral reefs of the Buccaneer and Bonaparte archipelagos, the Rowley Shoals, Browse Island, Scott Reef, Seringapatam Reef, Ashmore Reef and Cartier Island. Trochus shells have a thick inner layer of mother-of-pearl, or nacre, which has been used for centuries by indigenous people of the Pacific to make ornaments and jewellery. Trochus shell is sought after in the western world for the manufacture of buttons. 
In the 1990s, Australia harvested more trochus than any other single country, although the Pacific island nations combined produced approximately 59 per cent of the global trochus harvest (ICECON 1997). The increasing demand for trochus shell has led to many trochus populations being overexploited, which has in turn led to research on mass production of juveniles in hatcheries, and restocking techniques that aim to provide methods for stock enhancement. A trochus hatchery has been developed at the Bardi Aboriginal community at One Arm Point on the Kimberley coast adjacent to the Region, focusing on ornamental species. The export of the shell provides a valuable income for the Bardi Aboriginal community, while the meat is eaten locally. 
On the remote offshore reefs of Western Australia, trochus are taken by Indonesian fishers under a Memorandum of Understanding signed between Australia and Indonesia in 1974. However, only the Buccaneer Archipelago region possesses commercial quantities of trochus (Stutterd & Williams 2003) and Indonesian fishers have been caught illegally poaching trochus in this area and other parts of the Kimberley. In 2006, Indonesian poachers were caught with approximately 4.5 tonnes of trochus, almost the entire annual quota allocated to the Bardi Aboriginal community (The Australian 2006). Indonesian fishers have also been apprehended at Ashmore Reef for offences relating to trochus. The total catch from poachers is unknown. The trochus shell is not listed under the EPBC Act. 
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