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Ministerial Foreword
As an island continent, Australia is responsible for around 60 000 kilometres of coastline and more than 15 million square kilometres of ocean, an area almost twice the size of our continental land mass. These oceans support fishing, tourism, mineral and petroleum industries worth billions of dollars each year to the Australian economy. 
Our marine systems extend from the tropical seas of northern Australia to the Antarctic ice-shelf. The extraordinary natural diversity and biological richness of our oceans means that globally, Australia is a prominent global steward of marine biodiversity.
Our national record in marine conservation is a mixed one. We lead the world in the protection of coral reef systems and in our stewardship of iconic marine animals such as whales, turtles and sea birds. Our performance in other areas, such as halting the decline in important fish stocks and taking early action to address the cumulative impacts of human activities on the marine environment, has not been as effective. The Australian Government is committed to addressing the issues of ecologically sustainable development and protection of the biological diversity in the oceans we manage. 
The limited information about Australia’s marine biodiversity, especially for the species and ecosystems of the more remote and deeper oceanic areas, has been a barrier to developing a strategic approach to sustainable management of our oceans. Our lack of knowledge adds to the difficulty in developing effective responses to both large and small scale impacts on ocean ecosystems, including those resulting from global climate change.
Marine bioregional planning will help Australians better understand and protect our marine environments and biodiversity. It will deliver greater certainty to industry by clearly identifying the Government’s conservation priorities and will help project proponents understand their obligations under Commonwealth legislation in each Marine Region.
The North-west Bioregional Profile consolidates, for the first time, the best available information on this vast and unique area that stretches from the Kimberley in the north to Ningaloo and Shark Bay in the south; from the marine communities of the vast and shallow North-west Shelf to the 5000 metre depths of the Cuvier and Argo abyssal plains.
The North-west Bioregional Profile is the starting point for developing a Marine Bioregional Plan for the Region, due for release in mid 2010. The North-west plan is one of four that together will identify the conservation values of our oceans, the actions we need to protect them, and the areas we will look to include in the National Representative System of Marine Protected Areas. 
The natural world carries profoundly strong cultural connections for Indigenous communities and sea country is an integral part of this world for coastal communities. We will be working with Aboriginal people to ensure their views and conservation goals are incorporated in the planning process.
The North-west marine bioregional planning process will complement the Kimberley Strategic Assessment being undertaken collaboratively with the Western Australian Government. The Strategic Assessment and the North-west Marine Bioregional Plan will help to ensure that development in the Kimberley and of the vast natural gas reserves of the Browse Basin does not imperil the region’s wonderful cultural and environmental values, and brings substantial benefits to the nation and to the Kimberley’s Indigenous people. 
Peter Garrett
Minister for the Environment, Heritage and the Arts
Preface
Marine bioregional planning is the Australian Government’s world-leading approach to protecting Australia’s marine environment. Marine bioregional planning is underpinned by the principles of ecologically sustainable development and takes an ecosystem approach in managing Australia’s marine biodiversity and environment.
This Bioregional Profile has been prepared by the Department of the Environment, Water, Heritage and the Arts as the first step in the development of a Marine Bioregional Plan for Australia’s North-west Marine Region. It establishes the information base upon which the North-west Marine Bioregional Plan will be developed. In particular, it focuses on the natural assets of the North-west Marine Region, describes its ecological characteristics, outlines its conservation values and explains how new Marine Protected Areas will be identified. Additionally, it provides a broad description of the human activities that take place in the Region.
The Bioregional Profile complements information available on the Department’s website 
<www.environment.gov.au>. The reports that underpin this Profile are an important step in building our information base for this Marine Region, large parts of which are still poorly understood. These reports are available on the internet at <www.environment.gov.au/coasts/mbp/north-west>.
While every attempt has been made to gather the best available information and provide a comprehensive picture of the North-west Marine Region, there will certainly be other information sources available that will be helpful in the next stages of the planning process. The Department of the Environment, Water, Heritage and the Arts welcomes any contribution from the public about information and data that may be relevant to developing a Bioregional Plan for the North-west Marine Region.
Additional information, as well as any questions or comments you might have concerning this document, can be directed to:
NW_Marine_Plan@environment.gov.au
Or mail to:
The Director
Marine Bioregional Planning – North-west
Marine Division
Department of the Environment, Water, Heritage and the Arts
Edgar Waite Building
203 Channel Highway
Kingston Tasmania 7050

A glossary has been developed to assist with technical terminology used in the Bioregional Profile. The glossary is located on page 308. 
Separate large-format maps of the geomorphic and key ecological features of the Region can be found in the envelope inside the back cover. 
Appendices are available on compact disc, also inside the back cover.

 
Executive Summary
This Bioregional Profile is the first step in the development of a Marine Bioregional Plan for Australia’s North-west Marine Region. Marine Bioregional Plans will provide strategic guidance for the Minister for the Environment, Heritage and the Arts, government decision-makers and marine users by:
	describing each Marine Region’s conservation values, including mapping sites of importance for protected species and communities;
	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 by providing a regional context for national guidelines to help proponents consider whether their action in a Marine Region might result in a significant impact on matters of national environmental significance.

Information on marine bioregional planning and the North-west Marine Bioregional Profile can be found in Chapter 1.
Marine bioregional planning is also the process by 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. They are summarised in Chapter 4 and can be found online at <www.environment.gov.au/coasts/mpa>.
The North-west Marine Region comprises Commonwealth waters from the Western Australian – Northern Territory border to Kalbarri, south of Shark Bay. It covers some 1.07 million km2 of tropical and sub-tropical waters. The Region’s north-western boundary is defined in accordance with the Perth Treaty negotiated with the Republic of Indonesia. The Region includes only those areas where Australia has jurisdiction over both the water column and seabed. 
Those parts of the Region adjacent to the Kimberley and Pilbara include thousands of square kilometres of shallow continental shelf (about 30 per cent of the total Region), although Australia’s narrowest shelf margin is also to be found within the Region at Ningaloo Reef. Over 60 per cent of the seafloor in the Region is continental slope, of which extensive terraces and plateaux make up a large proportion. Those parts of the Argo and Cuvier abyssal plains that are included within the Region comprise about 10 per cent of the Region’s total area. Overall, the Region is relatively shallow with more than 50 per cent of the Region having water depths of less than 500 m. The deepest parts of the Argo and Cuvier abyssal plains within the Region, however, reach water depths of almost 6000 m. 
This Bioregional Profile describes the environmental and socio-economic characteristics of the Region.
The environment of the North-west Marine Region
The Region is characterised by shallow-water tropical marine ecosystems. While in general endemism is not particularly high by Australian standards, the Region is home to globally significant populations of internationally threatened species. 
Although the Leeuwin Current is a signature of the Region, the Region overall is dominated by the Indonesian Throughflow. The Throughflow is one of the primary links in the global exchange of water and heat between ocean basins and is an essential element in the global climate system. It delivers warm, oligotrophic (low in nutrients) and low salinity water from the western Pacific Ocean to the Indian Ocean and is a fundamental driver of oceanographic and ecological processes in the North-west Marine Region. 
The Region exhibits monsoonal climatic patterns characterised by a pronounced cyclone season between December and March when the Kimberley experiences a wet season and the Pilbara is subject to sporadic and intense storms. There are large influxes of freshwater run-off in the Kimberley during the wet season and cyclonic storms making landfall in the Pilbara produce sporadic but pronounced freshwater inflows in the central part of the Region. During the summer months the north of the Region is subject to onshore winds while the Region’s south experiences strong southerlies. During winter the winds moderate in the south and are generally offshore in the north. 
The Integrated Marine and Coastal Regionalisation of Australia Version 4.0 (IMCRA v. 4.0) is an ecosystem-based classification of Australia’s marine and coastal environments that was developed through the collaborative efforts of State, Territory and Commonwealth marine management and research agencies. The IMCRA provides a regional framework for planning resource development and biodiversity conservation. Provincial bioregions were classified based on fish, benthic (seabed) habitat and oceanographic data at a scale that is useful for regional conservation planning and management. 
IMCRA v. 4.0 identifies eight provincial bioregions in the Region. These are described in Chapter 2. (Note: The terms provincial bioregion and bioregion are used interchangeably throughout the North-west Bioregional Profile to refer to the provincial bioregions identified by IMCRA v. 4.0). 
The Northwest Shelf Transition 
(area 305 463 km2; max depth 330 m).
This provincial bioregion straddles the North and North-west Marine Regions, extending from the Tiwi Islands in the Northern Territory to Cape Leveque in Western Australia. The Indonesian Throughflow is the dominant oceanographic feature and dominates the majority of the water column. The strength of the Throughflow and its influence in the bioregion varies seasonally in association with the North-west Monsoon. 
The vast majority of the provincial bioregion is located on the continental shelf with water depths generally in the range 10–100 m. The provincial bioregion has a complex seafloor topography with a diversity of features including submerged terraces, carbonate banks, pinnacles, reefs and sand banks. The carbonate banks and pinnacles of the Joseph Bonaparte Gulf are distinctly different in morphology and character to other parts of the Region, and are believed to support a high diversity of marine species. 
The biological communities of the North-west Shelf Transition are typical of Indo-west Pacific tropical flora and fauna, and occur across a range of soft-bottom and harder substrate habitats. The inshore waters off the Kimberley are where the Western Australian population of humpback whales mate and give birth. The Northwest Shelf Transition is important for commercial fisheries, defence, and the petroleum industry. 
The Timor Province 
(area 156 669 km2; max depth 5920 m)
This provincial bioregion covers almost 15 per cent of the North-west Marine Region, predominantly covering the continental slope and abyss between Broome and Cape Bougainville. Water depth ranges from about 200 m near the shelf break to 5920 m over the Argo Abyssal Plain. In addition to the Argo Abyssal Plain, the major geomorphic features are the Scott Plateau, the Ashmore Terrace, part of the Rowley Terrace and the Bowers Canyon. Ashmore Reef, Cartier Island, Seringapatam Reef and Scott Reef are important features of the provincial bioregion. 
The bioregion is dominated by the warm, oligotrophic waters of the Indonesian Throughflow. The thermocline in the water column in this bioregion is particularly pronounced and is associated with the generation of internal tides, an important oceanographic feature of this bioregion. The variety of geomorphic features in the Timor Province, together with the variation in bathymetry, results in several distinct habitats and biological communities, many of which are in close proximity to each other. The reefs and islands of the bioregion are regarded as particular hotspots for biodiversity. A high level of endemicity exists in demersal fish communities of the continental slope in the Timor Province and two distinct communities have been identified – one associated with the upper slope, the other with the mid slope. The bioregion is important for the petroleum industry, and commercial fisheries operate within it.
The Northwest Shelf Province 
(area 238 759 km2; max depth 200 m)
This provincial bioregion is located primarily on the continental shelf between North West Cape and Cape Bougainville. It varies in width from about 50 km at Exmouth Gulf to more than 250 km off Cape Leveque. About half the bioregion has water depths of only 50–100 m. The bioregion is a dynamic oceanographic environment, influenced by strong tides, cyclonic storms, long-period swells and internal tides. Its waters derive from the Indonesian Throughflow, are warm and oligotrophic, and circulate throughout the bioregion via branches of the South Equatorial and Eastern Gyral Currents. 
Fish communities are diverse and both benthic and pelagic fish communities appear to be closely associated with different depth ranges. Humpback whales migrate through the bioregion and Exmouth Gulf is an important resting area, particularly for mothers and calves on their southern migration. A number of important seabird breeding sites are located in the bioregion (but adjacent to Commonwealth waters), including Eighty Mile Beach, the Lacepede Islands, and Montebello and Barrow islands. The bioregion is important for the petroleum industry and the location of commercial fishing operations. The nationally significant ports of Dampier and Port Hedland operate in this bioregion.
The Northwest Transition 
(area 184 424 km2; max depth 5980 m)
This provincial bioregion includes shelf break and continental slope and the majority of the Argo Abyssal Plain included in the North-west Marine Region. Key topographic features include the Mermaid, Clerke and Imperieuse Reefs, all of which are marine reserves and together constitute the Rowley Shoals. Surface circulation of Indonesian Throughflow waters occurs both via direct southward movement of the Throughflow itself, and recirculation of Throughflow waters via the South Equatorial Current. Cyclone incidence is high in this bioregion during summer months. 
Little is known about benthic biological communities in the deeper parts of the provincial bioregion, although high levels of species diversity and endemism have been identified among demersal fish communities on the continental slope. The Rowley Shoals are biodiversity hotspots in the bioregion and the steep change in slope around them attracts a range of pelagic migratory species including billfish, sharks, tuna and cetaceans. Commercial fishers operate within the bioregion and it may increase in importance for the petroleum industry in the future.
The Northwest Province 
(area 178 651 km2; max depth 5170 m)
This provincial bioregion occurs offshore between Exmouth and Port Hedland and consists entirely of continental slope. Water depths generally range between 1000–3000 m. The dominant geomorphic feature is the Exmouth Plateau, while the Montebello Trough and Swan Canyon are also important features. It contains the steepest shelf break in the Marine Region along the Cape Range Peninsula near Ningaloo Reef. Circulation and recirculation (via the South Equatorial Current) of Indonesian Throughflow waters comprise the dominant surface flow. The predominantly southward moving surface waters consolidate along the narrow shelf break adjacent to Cape Range Peninsula to form the Leeuwin Current, a significant feature of this bioregion and those further south. 
The canyons in this bioregion probably channel currents onto the Exmouth Plateau and certainly onto the shelf along Ningaloo Reef, resulting in enhanced localised biological production. The Northwest Province represents the beginning of a transition between tropical and temperate marine species. High endemism in demersal fish communities on the slope is also evident in this provincial bioregion. Commercial fishing and petroleum are important industries in some parts of the bioregion.
Central Western Shelf Transition 
(area 9698 km2; max depth 100 m)
This is the smallest provincial bioregion in the North-west Marine Region and is located entirely on the continental shelf between North West Cape and Coral Bay. Although both the Leeuwin Current and the Leeuwin Undercurrent occur on the adjacent slope, this bioregion is strongly influenced by the interactions between these currents and the nearshore, northward flowing Ningaloo Current. 
The bioregion is located within a significant biogeographic transition between tropical and temperate species. A large proportion of the bioregion is covered by the Ningaloo Marine Park, and Ningaloo Reef is an area of high biodiversity with over 200 species of coral and more than 460 species of reef fish. Marine turtles, dugongs and dolphins frequently visit the reef lagoon and whale sharks and manta rays visit the outer reef. Commercial fishing and petroleum are the major industries in the bioregion.
Central Western Transition 
(area 162 891 km2; max depth 5330 m)
This provincial bioregion covers the continental slope and abyss between Shark Bay and North West Cape. The major geomorphic features of the bioregion are the Wallaby Saddle, Carnarvon Terrace, the Cuvier Abyssal Plain and the Cloates and Cape Range Canyons. Almost half the bioregion has water depths of more than 4000 m and the proximity of deep ocean areas to the continental slope and shelf may have resulted in distinctive biological communities. 
The Leeuwin Current, flowing south along the slope, is the dominant oceanographic feature. Interactions between the Leeuwin Current, Leeuwin Undercurrent and the nearshore Ningaloo Current facilitate vertical mixing of water layers and are believed to be associated with sporadic bursts in productivity (particularly during summer). The level of endemism within demersal fish communities on the slope is less than in the bioregions further north. This bioregion is also within the biogeographic transition between tropical and temperate marine species. The major industries in the bioregion are commercial fishing and petroleum.
Central Western Shelf Province 
(area 50 516 km2; max depth 100 m)
This bioregion consists of the continental shelf between Kalbarri and Coral Bay. Most of the bioregion varies in depth between 50–100 m and has a predominantly flat, sandy substrate. The main currents are the Leeuwin (centred on the shelf break), the Ningaloo (which originates around the mouth of Shark Bay and flows north, and the northern extreme of the wind-driven Capes Current. In addition, during summer seepage out of Shark Bay of hypersaline water occurs and is known as the Shark Bay Outflow. 
The bioregion abuts the Shark Bay World Heritage Area, a globally important area for dugongs. Commercial fishing and petroleum are the main industries in the bioregion.
Conservation values of the North-west Marine Region
Conservation values of the Region include protected species and protected places, as well as a number of key ecological features in the Commonwealth marine environment identified as part of this planning process.
A total of 151 species that are known to occur in the Region are protected under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), as either threatened, migratory, cetacean or listed marine species. Of these, 17 species are listed as threatened, including four endangered and 13 vulnerable species. 
This Bioregional Profile identifies a number of key ecological features that are of conservation value because of the role they are thought to play in the marine environment of the Region. They are given this value on the basis that they are:
	a species, group of species or a community with a regionally important ecological role (e.g. a predator, prey that affects a large biomass or number of other marine species); or

a species, group of species or a community that is nationally or regionally important for biodiversity; or
an area or habitat that is nationally or regionally important for:
enhanced or high biological productivity (such as predictable upwellings),
aggregations of marine life (such as feeding, resting, breeding or nursery areas),
biodiversity and endemism; or
	a unique seafloor feature with known or presumed ecological properties of regional significance.

Key ecological features of the Region include:
Regionally significant geomorphic features:
	Carbonate banks in the Joseph Bonaparte Gulf (Unique seafloor feature);

Limestone pinnacles in the Bonaparte Depression (Unique seafloor feature);
	Canyons on the slope between Agro Abyssal Plain and Scott Plateau (Unique seafloor feature; enhanced biological productivity; aggregations of marine life);
	Ancient coastline at 125 m contour (Unique seafloor feature; enhanced biological productivity);
	Exmouth Plateau (Unique seafloor feature);
	Canyons and slope between Cuvier Abyssal Plain and Cape Range Peninsula (Unique seafloor feature; enhanced biological productivity; aggregations of marine life);
	Wallaby Saddle (Unique seafloor feature).
Regionally important communities and habitats:
	Commonwealth waters surrounding Ashmore Reef and Cartier Island (Enhanced biological activity; feeding and breeding aggregations of marine life; high biodiversity); 
	Commonwealth waters surrounding Scott and Seringapatam reefs (Enhanced biological productivity; feeding and breeding aggregations of marine life; high biodiversity);
	Demersal slope fish communities (Communities with high species diversity and endemism);
	Commonwealth waters adjacent to Quondong Point (Enhanced biological productivity; feeding aggregations of marine life);
	Glomar shoals (Unique seafloor feature; high biodiversity);
	Commonwealth waters surrounding Rowley Shoals (Enhanced productivity; aggregations of marine life; high biodiversity);
	Commonwealth waters surrounding Ningaloo Reef (Unique seafloor feature; high biodiversity; feeding and breeding aggregations of marine life).

There are no listed heritage sites within the Region. There are four historic shipwrecks in the Region, although many more are in State waters.
A description of the conservation values and key ecological features of the Region is given in Chapter 3.
Marine Protected Areas in the North-west
There are four existing Commonwealth MPAs in the Region: 
	Ashmore Reef National Nature Reserve

Cartier Island Marine Reserve
Mermaid Reef Marine National Nature Reserve
Ningaloo Marine Park (Commonwealth Waters).
New MPAs will be established to meet national guidelines under which all Australian governments are developing a comprehensive, adequate and representative reserve system. The Australian Government’s goals for establishing the MPA network are described in Chapter 4, along with information about the principles guiding the identification, selection, design and zoning of representative MPAs. Consideration of the socio-economic implications of potential MPAs will inform the Government’s decision about a final regional MPA network.
Human activities and the marine environment
The Region has been a focus for coastal Indigenous communities for many thousands of years. Indigenous coastal communities, particularly in the Kimberley, continue to maintain special links with their sea country through occupation, resource utilisation, and cultural practice. Indigenous people in the Kimberley were trading with fishers from Makassar in South Sulawesi from the early 1700s.
The Region was one of the sites of first contact in the seventeenth century between Europeans and Aboriginal people. British colonisation began on the Pilbara coast in the early 1860s. Pastoralism was the first industry but by the late nineteenth century a pearling industry had been established in Broome. Pearling is now an industry worth about $122 million a year to the Region.
Sixteen commercial fisheries currently operate in the North-west Marine Region with a further 15 active in State waters adjacent to the Region. In 2005–06 the total catch of finfish, prawns and crab in the Region was about 7000 tonnes valued at approximately $42 million. 
The resource industries in and adjacent to the Region, as well as the communities dependent on them, are undergoing rapid growth fuelled by demand for minerals and petroleum products in east Asia. Australia’s two largest ports (in terms of tonnage), Dampier and Port Hedland, are adjacent to the Region and both are undergoing major expansion. 
The value of petroleum production in Western Australia in 2006–07 was $16.4 billion, the vast majority produced in the North-west Marine Region. This was an 11 per cent increase on production in the previous year. While exploration and production continues to expand in the Carnarvon Basin on the North West Shelf, attention is turning increasingly to development of the petroleum reserves (predominantly natural gas) in the Browse and Bonaparte basins in the Region’s north. 
Chapter 5 describes human activities in and adjacent to the Region.
Next steps
This Bioregional Profile will guide development of a Draft Marine Bioregional Plan for the Region. The Draft Plan will be released for a period of formal public comment, as required under the EPBC Act. Conservation measures and potential implications for people and industries will be considered and resolved through a process involving consultation with stakeholders and the wider public. A final Marine Bioregional Plan will then be developed for consideration and approval by the Minister for the Environment, Heritage and the Arts. Once finalised, the Minister will be guided by the Marine Bioregional Plan in all decisions made under the EPBC Act for which the Plan has relevance.
Although marine bioregional planning is an Australian Government program undertaken under Commonwealth legislation, the planning process occurs in consultation with State and Territory governments. This consultation is important because the Western Australian Government is also undertaking planning and MPA development processes in its waters.
Chapter 6 describes the next steps in the marine bioregional planning process for the North Marine Region.




