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EXECUTIVE SUMMARY

The Sun Cable Australia-Asia PowerLink (AAPowerLink) proposal includes the construction and operations of 
a Subsea Cable System within NT and Commonwealth waters.  Six parallel cables are proposed to be laid 
along an approximately 4,200 km route from Darwin to Singapore.  The scope of this report is the length of the 
proposed Subsea Cable System footprint within Australian waters; a length of approximately 895 km.  The first 
3 nautical miles (5.55 km) are within Northern Territory coastal waters, and the remainder is in the 
Commonwealth marine area.  There are currently two options being explored for the first 125 km of the route 
(Route A and route B).  

This report uses information from published literature, government spatial datasets, previous surveys, and a 
geophysical and geotechnical survey of the proposed Subsea Cable System footprint undertaken specifically 
for the AAPowerLink proposal in 2020.  This report describes the marine environment and associated values 
transected by the Subsea Cable System footprint in order identify the need for any further surveys and to 
inform an impact assessment.  To this end, this report:

a) Presents an overview of the marine regions, bioregions, key ecological features and conservation 
areas relevant to the Subsea Cable System footprint. 

b) Describes the benthic (seabed) habitats within both the region and the Subsea Cable System footprint.

c) Describes the significant species likely to occur within the Subsea Cable System footprint.

d) Identifies areas within the Subsea Cable System footprint that have a high likelihood of supporting 
ecological values. 

Key findings in this report are presented below.

Offshore environment

Habitats

The overall bathymetry of the Subsea Cable System footprint slopes downward at an average of 3 degrees.  
In some areas, slopes as high as 10 degrees occur in association with outcropping rocks, seabed depressions, 
mega-ripples and pockmark clusters.  The maximum depth of 127.9 m was recorded in the western portion of 
the survey, close to boundary of the Australian Exclusive Economic Zone (AEEZ), as amended by the Perth 
Treaty 1997. 

Along most of the coast, riverine discharge from wet‑season run-off means that seafloor sediments in harbours 
in the east are dominated by coarse sands and gravels – material eroded from the land.  Away from the coast, 
the marine landscape becomes a mostly featureless shelf, characterised by sediments of biogenic gravels and 
sands, grading to biogenic muds offshore.  The offshore landscape is then dominated by the three Key 
Ecological Features (see below) – the shoals of the Van Diemen Rise and Sahul Shelf, separated by the 
Bonaparte Basin that is punctuated throughout by tall pinnacles.

By design, the Subsea Cable System route predominantly transects largely featureless shelfs and basins.  It 
has been chosen to avoid areas of significant topography as much as possible, and consequently only 
intersects a few key features that may support higher biodiversity values relative to surrounding habitats.  
These are:

• Sections of terrace with rocky areas in the Van Diemen Rise region (although these are quite deep, 
which reduces the likelihood of higher biodiversity)

• Pinnacles (but at depths much greater than those associated with high biodiversity)
• Banks in the Sahul Shelf region that rise to 60 m depth, have some rock, and therefore may support 

hard corals
• A valley in western Sahul Shelf region
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• A saddle between two reefs on the continental shelf (but at a depth much greater than that 
associated with high biodiversity).

Important areas

The Subsea Cable System footprint traverses 300 km of the Ocean Shoals Marine Park which is protected 
under Commonwealth law.  The park comprises multiple protected zones within which various activities are 
allowed or prohibited.  The Subsea Cable System traverses two zones; Multiple Use Zone (IUCN VI) and 
Special Purpose Zone (Trawl) (IUCN VI), within which various activities are allowed or allowable subject to 
authorisation.  Construction and operation of pipelines, erection of structures (including submarine cables), 
dredging and disposal of dredge spoil are allowable with authorisation from Parks Australia.  

Key Ecological Features (KEF’s) are defined by the Commonwealth Government as nationally- or regionally-
important biodiversity or ecosystem features, but are not protected under legislation.  The Subsea Cable 
System footprint intersects three KEF’s – the carbonate bank and terrace system of the Van Diemen Rise (for 
72 km), the carbonate bank and terrace system of the Sahul Shelf (for 220 km), and the Pinnacles of the 
Bonaparte Basin.

Significant species

There are regional records of threatened, migratory and listed marine species relevant to the offshore 
component of the Subsea Cable System footprint.  For most species, that footprint avoids important habitat – 
the exceptions are:

• The final section of the Subsea Cable System footprint in Australian waters crosses a biologically-
important area for Pygmy Blue Whale migration.

• The WA offshore waters from Shark Bay northwards are considered biologically-important foraging 
areas for the Whale Shark.  The Subsea Cable System footprint crosses the northernmost section 
of those waters.

• Midway along the route, the Subsea Cable System footprint crosses a biologically-important 
foraging area for Loggerhead, Flatback and Olive Ridley Turtles – for the latter, there are two 
such areas.

• The first 175 km of the Subsea Cable System route coincides with critical nesting habitat for 
Flatback Turtles (i.e. within a 60 km buffer of the coastline from Anson Bay south-west of Darwin, 
to the Tiwi Islands).  A biologically-important inter-nesting zone overlaps the critical nesting habitat.

Nearshore environment

Habitats

Within the footprints of both Subsea Cable System routes A and B, the seabed slopes rapidly in the intertidal 
zone, then follows a smooth contour towards Beagle Gulf.  The most abundant benthic class is filter-feeding 
biota such as sponges and octocorals, followed by bare sediment.  The route A footprint crosses 60 – 100% 
likelihood areas of seagrass (~0.034 km2), most of which is close to the shore at Murrumujuk, seaweed 
meadows (~0.066 km2) and hard coral (~0.064 km2).  The route B footprint crosses 60 – 100% likelihood areas 
of seagrass (~0.034 km2), most of which is close to the shore at Murrumujuk, seaweed meadows (~0.122 km2) 
and hard coral (~0.009 km2).

Important areas

The first 3 nautical miles of the Subsea Cable System route cross the Shoal Bay Site of Conservation 
Significance (SOCS).  Shoal Bay is identified as an NT SOCS for its internationally-significant wildlife 
aggregations, including marine turtles, shorebirds, seabirds and waterbirds.  Nationally-significant values 
include the extensive tidal flats that support the migratory birds, as well as rainforest patches occurring on the 
margin of the tidal flats.  These tidal flats are mostly located within the Tree Point Conservation Area and the 
Shoal Bay Coastal Reserve (which are not intersected by the Subsea Cable System footprint).  
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Significant species

The marine environment within which the nearshore component of the Subsea Cable System footprint occurs 
also supports threatened, migratory and listed marine species.  For many, there are no known important 
habitats proximate to the Subsea Cable System footprint.   Four exceptions are:

• As mentioned above, the first 175 km of the Subsea Cable System footprint coincides with 
critical nesting and inter-nesting habitat for Flatback Turtles.  

• There is seagrass habitat present and Dugongs have been recorded in the area.  Important 
areas for Dugong include Gunn Point Reef and Shoal Bay (north of Tree Point).  Sea snakes 
may also occur within the seagrass communities within Shoal Bay.

• Based on proximate records, three species of threatened elasmobranchs could occur within the 
Subsea Cable System footprint – Freshwater or Largetooth Sawfish, Green Sawfish and 
Dwarf Sawfish.

Our understanding of Dugong abundance and distribution in the NT is reasonably robust; however, further 
studies are required to understand marine turtles abundance (season, duration and frequency) and habitat use 
for feeding and roosting.  The regional movements and coastal habitat use by sawfish are also poorly 
understood.
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1 INTRODUCTION

The Sun Cable Australia-Asia PowerLink (AAPowerLink) proposal includes the construction and operations of 
Subsea Cables within NT and Commonwealth waters.  Six parallel cables are proposed to be laid along an 
approximately 4,200 km route from Darwin to Singapore.  The length of the proposed Subsea Cable System 
within the Commonwealth marine area is approximately 895 km.  The cables will be laid within a corridor up to 
1 km wide.  This corridor – with a 100 m buffer either side – constitutes the Subsea Cable System footprint.  
The diturbance footprint is up to 12 m wide per subsea cable, with cables spaced up to 200 m apart.

The proposed Subsea Cable System footprint consists of two options1, originating from the Shore Crossing on 
the Murrumujuk coastline (Gunn Point) – option A takes a southern route and option B takes a northern route 
from the coast, through Shoal Bay, to Beagle Gulf (see Figure 1-1).  It continues into Commonwealth waters 
of the Timor Sea, transects approximately 300 km of the Oceanic Shoals Marine Park, and then extends across 
the continental shelf and into Indonesia waters. 

This report refers to the section of the Subsea Cable System within Australian waters only.  In this regard, two 
jurisdictions are relevant to the Subsea Cable System footprint: 

1. Northern Territory coastal waters which consist of the waters from lowest astronomical tide (LAT) 
outwards by 3 nautical miles (5.55 km), and includes the Tiwi Islands and Beagle Gulf.  This area is 
referred to throughout as ‘nearshore’. 

2. Commonwealth marine area which extends from the Northern Territory coastal water limits to the edge 
of the continental shelf, as defined by the Australia–Indonesia-1972 Seabed Treaty.  The 
Commonwealth marine area includes the Australian Exclusive Economic Zone (AEEZ), as defined 
under the Perth Treaty 1997.  The Commonwealth marine area is referred to throughout as ‘offshore’. 

The purpose of this report is to describe the marine environment and associated values transected by the 
Subsea Cable System footprint in order identify the need for any further surveys.  To this end, this report:

a) Presents an overview of the marine regions, bioregions, key ecological features and conservation 
areas relevant to the Subsea Cable System footprint. 

b) Describes the benthic (seabed) habitats within both the region and the Subsea Cable System footprint.

c) Describes the significant species likely to occur within the Subsea Cable System footprint.

d) Identifies areas within the Subsea Cable System footprint that have a high likelihood of supporting 
ecological values. 

That information will then be used as part of the environment impact assessment, but also to inform additional 
surveys (if required) and proposal design. 

The information in this report originates from published literature, government spatial datasets, previous 
surveys, and a geophysical and geotechnical survey of the proposed Subsea Cable System footprint 
specifically for the AAPowerLink proposal in 2020.  That survey – undertaken by Guardian Geomatics prior to 
the proposal’s Notice of Significant Variation – covered most of the proposed footprint, stopping at the AEEZ 
Perth Treaty boundary, 149 km short of the Commonwealth marine area boundary.  The survey also does not 
include some on the nearshore areas as the Subsea Cable System route was changed following the survey.  
The nearshore areas include a 61 km section of Option B, and 123 km section of Option B.  The remainder of 
the route will be surveyed in early 2022.

1 One of these will be chosen after a geophysical and geotechnical survey that will be undertaken in early 2022.
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2 REGIONAL OVERVIEW

This chapter presents an overview of the ecology within the broad region through which the Subsea Cable 
System footprint occurs. 

2.1 Marine Regions

The Commonwealth Government identifies six marine regions for Australia, defined for their conservation 
values, regional priorities, bio-physical and socio-economic characteristics. The Subsea Cable System 
footprint transects two of these regions: North Marine Region and North-west Marine Region (see Figure 1-1).  
A plan has been developed by the Commonwealth Government for each marine region which, inter alia, 
identifies the conservation values therein.  These values fall under the broad categories of:

• Key ecological features (discussed in Section 2.2)

• Protected places

o Commonwealth marine reserves (discussed in Section 2.3)
o Heritage sites and shipwrecks (not covered in this report).

• Significant species (discussed in Section 5)

o Threatened
o Migratory
o Cetaceans
o Marine species.

2.1.1 North Marine Region

The Subsea Cable System footprint intersects the western part of the north marine region, which covers 
approximately 625,000 km2 of Commonwealth waters – including the Gulf of Carpentaria, Arafura Sea and the 
Timor Sea west to the NT and WA border (see Figure 1-1).  The North Marine Region of Australia is an area 
of high species richness but low endemism – in other words, it supports many species, but these species are 
not unique to the region (Przeslawski et al. 2013).  It is, however, considered one of the last remaining shallow-
water tropical areas that is still relatively intact (Veron 2004).  

2.1.2 North-west Marine region

The Subsea Cable System footprint intersects the eastern part of the north-west marine region, which is 
approximately 1 million km2 and stretches from the NT - WA border south to Kalbarri near Shark Bay (see 
Figure 1-1).  This region is known for the Whale Shark accumulations at Ningaloo Reef, as well as being a 
migration route for Humpback Whales to and from breeding grounds off the Kimberley coast.  The area is also 
home to six of the seven marine turtle species in the world, as well as sawfish and the Australian Snubfin 
Dolphin (DSEWPC 2012d).

2.2 Key ecological features

National Key Ecological Features (KEF’s) are defined by the Commonwealth Government as nationally or 
regionally important biodiversity or ecosystem features (DSEWPC 2012c).  A KEF may be defined for 
biodiversity or endemism, aggregations of marine life, or enhanced or high biological productivity.  KEF’s are 
not protected under legislation. 

KEF’s are present throughout the offshore region through which the Subsea Cable System footprint will pass 
– see Figure 1-1 – comprising the carbonate bank and terrace system of the Van Diemen Rise (referred to
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herein as ‘Van Diemen Rise’), the carbonate bank and terrace system of the Sahul Shelf (referred to herein as 
‘Sahul Shelf’), and the Pinnacles of the Bonaparte Basin – see Figure 1-1.  Ashmore Reef and Cartier Islands 
KEF is approximately 60 km south-west to the Subsea Cable System footprint.

The three KEF’s have similar carbonate parent material and appear to operate in similar ways regarding their 
relationship with pelagic and benthic biodiversity in the region.  

2.2.1 Van Diemen Rise

The Van Diemen Rise is a KEF due to its unique seafloor features with ecological properties of regional 
significance. In particular, it is important for enhancing biodiversity and local productivity relative to the 
surrounding area, and supporting high species diversity (DSEWPC 2012c).  The raised geomorphic features 
of the Van Diemen Rise includes terraces, ridges and banks that all contained higher levels of hard substrate, 
which supports sponges and octocoral (soft coral) gardens.  These creatures provide structure in a mostly flat 
environment and, due to their distance from the coast, are less influenced by tides and the associated turbidity 
compared to central Joseph Bonaparte Gulf.  This results in a higher diversity of epifauna, and creates a 
biodiversity hotspot (Przeslawski et al. 2011 & Przeslawski et al. 2014).

2.2.2 Sahul Shelf

The Sahul Shelf is a KEF due to its unique seafloor features with ecological properties of regional significance. 
It is important for enhancing biodiversity and local productivity relative to the surrounding area, and supporting 
high species diversity for the region.  Located in the western Joseph Bonaparte Gulf, the carbonate banks and 
terraces are part of the larger group of banks in the North Marine Region (DSEWPC 2012d).  The Sahul Shelf 
comprises extensive banks and terraces in an almost continuous series of complex submerged algal banks 
on the middle and outer reef.  These provide elevated hard substrates that are ideal sessile species, exposing 
them to higher levels of passing nutrients and allowing light dependent organisms to thrive (DAWE 2021a). 

The Sahul Shelf is a macro-tidal carbonate/clastic environment, dominant in calcareous sediment that masks 
imported terrigenous material originating from the Joseph Bonaparte Gulf.  Deep erosion has occurred on the 
inner shelf due to the macro-tidal environment (Lees 1992).  A barrier reef complex was thought to have 
extended from the Sahul platform to the Ashmore Reef during the last sea-level regression approximately 
1,800 years ago (George & Cauquil 2010).

2.2.3 Pinnacles of the Bonaparte Basin

The Bonaparte Basin is a drowned landscape of estuarine valleys and coastal lowlands, comprising broad, 
deep and mostly flat plain between the Sahul Shelf and the Van Diemen Rise.  Pockmarks are present in high 
density in this region, forming in soft sediment and ranging in orders of magnitude size differences (Picard et 
al. 2018).  Between the soft sediments, hard pinnacles up to 50 m high and 50 to 100 km long (Baker et al. 
2008) rise steeply from depths of about 80 m to within 30 m of the water surface.  The upper reaches of the 
pinnacles (from 45 m depth upwards) support a higher biodiversity of light-dependent organisms – particularly 
sponges – than the seafloor (NERP MBH 2014).  The pinnacles are unique features with ecological properties 
of regional significance.

2.3 Oceanic Shoals Marine Park

The Oceanic Shoals is the third, outermost, bioregion relevant to the Subsea Cable System footprint.  A large 
proportion of the bioregion is encapsulated within the Oceanic Shoals Marine Park (OSMP) – a 72,000 km2 
protected area spanning the eastern and western extents of the North and North-west Marine Regions, 
respectively – see Figure 1-1.  The OSMP is part of the National Reserve System of Marine Protected Areas 
and was proclaimed in 2012.  The Subsea Cable System transects the OSMP for approximately 300 km.
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The OSMP comprises four different protected area management zones (categories).  The Subsea Cable 
System transects approximately 84 km of the Special Purpose Zone (Trawl) and 220 km of Multiple Use Zone 
(both IUCN VI), which allows vessel transiting and recreational fishing, but no commercial fishing, tourism or 
mining unless with approval (see Figure 1-1).  Both zones allow, subject to authorisation, construction and 
operation of pipelines, erection of structures, including submarine cables, and dredging and disposal of dredge 
spoil. 

The OSMP has been surveyed for multiple purposes and in multiple locations between 2001 and 2013 (Nichol 
et al. 2013; George & Cauquil 2010; Przeslawski et al. 2011; Heap et al. 2010; Yokoyama et al. 2001). 

In addition to the benthic habitats of the outer shelf and the shelf slope – which are not relevant to the Subsea 
Cable System footprint – the OSMP is characterised by a chain of biohermic2 banks/shoals and atolls along 
the shelf edge rising from the continental slope, and by several platform reefs rising from the seafloor of the 
outer shelf.  The extent to which the coral reefs of the bioregion are interconnected and interrelated in regard 
to larval recruitment is unknown.  Interconnectedness is likely to be a complex matter, depending on each 
reef’s position relative to the seasonal current patterns, and the breeding methods and seasonalities of the 
different species.

Geological and ecological surveys in the area revealed the Oceanic Shoals Marine Park supports a wide range 
of pelagic vertebrates – including many shark species, sea snakes and turtles.  At least 350 species of marine 
sponge occur within the marine park, with modelling indicating there may be as many as 900 sponge species 
(see Parks Australia website for the OSMP).  Four species of hard corals found in the Oceanic Shoals Marine 
Park are IUCN-listed as Vulnerable or Near Threatened, with one species being listed as Endangered.  The 
marine park supports a high diversity of sediment-dwelling invertebrates such as sea spiders and worms, with 
266 species collected.  Overall, the area supports large numbers of marine species, many of which rely on the 
KEF’s that are present (Caley et al. 2015).

2.4 Site of Conservation Significance

Sites of Conservation Significance (SOCS) are identified by the Northern Territory Government within the NT 
jurisdiction – including within NT coastal waters – for highlighting values, management issues and current 
conservation programs within each site (Harrison et al. 2009).  Shoal Bay is identified as a SOCS for its 
internationally-significant wildlife aggregations, including marine turtles, shorebirds, seabirds and waterbirds. 
The SOCS borders the northern Murrumujuk boundary and covers the area of the Cable Transition Facilities 
– see Figure 3-2.  Nationally-significant values include the extensive tidal flats that support the migratory birds,
as well as rainforest patches occurring on the margin of the tidal flats.  These tidal flats are mostly located
within the Tree Point Conservation Area and the Shoal Bay Coastal Reserve, which are not intersected by the
Subsea Cable System footprint (Pavey 2009a).  The first 3 nautical miles of the Subsea Cable System route
cross the Shoal Bay SOCS – see Figure 3-2.

2 Created by sedentary organisms such as colonial corals or calcareous algae
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3 REGIONAL SEABED CHARACTERISTICS

The marine environment within which the Subsea Cable System footprint occurs can be broadly categorised 
into the water column and the sea floor.  This chapter discusses the latter.  The nature and composition of the 
seafloor structure greatly influences the presence of certain benthic (flora and fauna living at the bottom of the 
ocean) and epibenthic (organisms living on the sediment) communities (Kostylev et al. 2001).  Benthic species 
are not randomly distributed among varying habitats, but are associated with the physical properties and 
structural complexity of the surrounding environment (Guisan & Zimmermann 2000).

The proposed Subsea Cable System footprint has not been subject to a project-specific marine benthic habitat 
survey. Therefore, the results of previous surveys in the region are presented.  Some biological studies have 
been undertaken in the northern marine region of Australia; however, it has been identified as an area in which 
comparatively little is known about marine biodiversity (Przeslawski et al. 2013).

A broad understanding of regional benthic habitats has been attained through modelling based on bathymetry, 
whereby benthic habitats are derived based on physical seabed characteristics.  In this chapter, current 
knowledge regarding the benthic habitats of the region are presented, and then synthesised with the results of 
the Subsea Cable System survey by Guardian Geomatics (for the extent covered by the survey, as described 
in Section 1).  

3.1 Bathymetry

Bathymetry is the study of the seafloor form and elevation, used to indicate solid or dynamic seafloor 
conditions, slopes and anomalies, and can indicate substrate type and benthic habitat.  Bathymetry plays a 
significant role in shaping the marine benthic communities, along with associated characteristics of deep and 
shallow water such as light environment and sediment resuspension. This section describes the regional 
bathymetry using high resolution mapping (Geoscience Australia, 2018) surrounding the Cable Transition 
Facilities at Murrumujuk to the boundary of the Commonwealth marine area.

The intertidal zone adjacent to the Cable Transition Facilities slopes at approximately 1:50 in the intertidal zone 
and 1:700 from the low water mark toward Beagle Gulf (Water Technology 2017).  The bathymetry gradually 
slopes towards the continental shelf, interrupted by the Van Diemen Rise (~ 60 m below LAT3), the Bonaparte 
basin (~125 m) and the Sahul Shelf (~90 m) – see Figure 1-1.

A bathymetric survey of most of the Subsea Cable System footprint was undertaken by Guardian Geomatics.  
The overall bathymetry slopes downward at an average of 3 degrees.  In some areas, slopes as high as 
10 degrees occur in association with outcropping rocks, seabed depressions, mega-ripples and pockmark 
clusters.  The maximum depth of 127.9 m was recorded in the western portion of the survey, close to the EEZ, 
and the minimum depth occurs at the coastline in Shoal Bay where the Subsea Cable System crosses the 
intertidal zone.  

A detailed depiction of the Subsea Cable System footprint bathymetry is presented in the figures in Section 4.2.

3.2 Sedimentology and geomorphology

This section gives a regional overview of the surface characteristics of the seabed – the landscape features 
and the sediment.  This provides context to the information provided in Section 4.2 which details the sediment 
and geomorphology within the Subsea Cable System footprint.  This information is relevant because, in the 
absence of benthic habitat surveys within an area, the benthic communities can be approximated using 
knowledge of those that occur in areas of the region that have similar landscape and sediments.  

3 All depths in this report are below lowest astronomical tide (LAT)
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Figure 3-1 shows the regional geomorphology of the North and North-west Marine Regions using Geoscience 
Australia data.  Table 3-1 shows the types and extent of geomorphic features intersected by the Subsea Cable 
System route.  Half the route crosses largely featureless shelves.  Most of the remainder of the route traverses 
terraces, basins and banks/shoals.

Table 3-1.  Geomorphic features intersected by the Subsea Cable System

Feature Proportion 
of route

Shelf 50.0%
Terrace 17.4%
Basin 11.5%
Bank/shoal 10.4%
Slope 5.0%
Plateau 2.1%
Deep/hole/valley 1.7%
Canyon 1.2%
Pinnacle 0.4%
Tidal-sandwave/sand-bank 0.3%
Reef 0.1%

Along most of the coast, riverine discharge from wet‑season run-off means that seafloor sediments in harbours 
in the east are dominated by coarse sands and gravels – material eroded from the land.  To the west, seafloor 
sediments are dominated by biogenic4 sands and muds.  The major relevant geomorphological features in the 
bioregion are the drowned river valley shorelines in Darwin and Bynoe harbours, and sandy beaches backed 
by chenier ridge systems and low‑cliffed headlands on the western coast (Siwabessy et al. 2019).

Away from the coast, the marine landscape becomes a mostly featureless shelf, characterised by sediments 
of biogenic gravels and sands, grading to biogenic muds offshore.  The distribution of sediments may be 
governed by flow, with exposed locations covered in coarse sediments, and depressions covered in finer 
sediments (Smit et al. 2000).  

The offshore landscape is then dominated by the three KEF’s described in Section 2.2 – the shoals of the Van 
Diemen Rise and Sahul Shelf, separated by the Bonaparte Basin that is punctuated throughout by tall 
pinnacles.

4 Material with biological origins
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3.3 Benthic habitats

Benthic habitat is typically determined by surveying a number of pre-defined and representative sub-sections, 
then fitting a model to predict the general benthic habitat of a larger area.  Therefore, the information presented 
in this report is based on a combination of previous field work and predictive modelling studies.

3.3.1 Shoal Bay

Shoal Bay has had physical and biological attributes modelled as part of the Darwin-Bynoe region habitat 
mapping program (Galaiduk et al. 2019; Smit et al. 2019; Siwabessy et al. 2019; Siwabessy et al. 2020).  
Predictive modelling was used to determine the likely benthic habitat in Shoal Bay based on bathymetry, 
aspect, slope, and other physical variables (Galaiduk et al. 2019).  In Shoal Bay, 27 towed video transects 
collected data to ground-truth and train the benthic habitat models. 

Benthic habitat modelling outputs comprise probability layers of benthic habitat classes for seagrass, hard 
coral, seaweed (macroalgae) and filter feeders (Galaiduk et al. 2019).  Within Shoal Bay, water depth was a 
key driver of benthic class distribution (Galaiduk et al. 2019).  Shallow areas (<10 m) were typically 
characterised by seaweed, seagrass and hard corals, with structurally-complex areas typically dominated by 
the hard corals and seaweed.  The deeper slopes (>10 m) that had some structural complexity were found to 
be highly suitable for the filter-feeding communities.  Deep, low complexity flat areas had typically no 
associated epibenthic biota.

The most abundant benthic class in Shoal Bay is filter-feeding biota such as sponges and octocorals.  They 
are most dominant on rocky substrates where light availability is low; but are also present on non-rocky 
substrates (Palmer and Smit 2020).  Bare substrates comprising mud flats and sand flats were also abundant, 
supporting critical infauna communities such as bacteria, polychaete worms and molluscs (Palmer and Smit 
2020), but generally bare of epibenthic communities.

For this report, the communities of high ecological value – seagrass, hard coral and seaweed (macroalgae) – 
were analysed using the data collected by Galaiduk et al. (2019) to approximate the areas of seagrass, hard 
coral and seaweed communities within the extent of the study, which covered the Shoal Bay area.  As depicted 
in Figure 3-2, the analysis covered a ~670 km2 area from south of Lee Point to the upper extent of Gunn Point, 
and then offshore along the route of the Subsea Cable System until 30 km from the shore where project-
specific geomatics seabed surveying commenced (see Section 4.2 for detail).  Each community area was 
calculated by polygonerising raster layers and then calculating areas.  First, the area of the community within 
Shoal Bay was calculated, then the area of the community that was within 600 m either side of the proposed 
cable route (1,200 m total) was calculated – see Table 4-1. Thus, the percentage area of the Shoal Bay 
community was able to be approximated. Since the benthic ecology modelling results are based on likelihood 
of occurrence, a two-tier approach was applied to cover a very conservative (60 – 80% likelihood) and 
conservative (80 – 100% likelihood) estimate of community presence.  
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Seagrass

Seagrass meadows cover approximately 2.3 km2 (60-80% likelihood) or 1.5 km2 (80-100% likelihood) of the 
Shoal Bay seabed – see Table 4-1.  These occur in shallow, muddy-sandy areas with low structural complexity 
in the Darwin and Bynoe region, including in Shoal Bay (Galaiduk et al. 2019) (Figure 3-2).  The species 
present are likely to belong to the genera Halophila (depth range to 1 m) and Halodule (depth range typically 
4 m, but has been seen at 9.6 m) (Palmer and Smit 2020).  Halophila and Halodule are pioneering and 
opportunistic species, capable of re-establishing after disturbance. Seagrass meadows are largely driven by 
light availability, which is highly variable throughout tidal and seasonal cycles in Shoal Bay.  Seagrass 
meadows support Dugongs, Green Turtles, juvenile fish, crustaceans and invertebrates, and are important for 
nutrient cycling, stabilising sediments (Palmer and Smit 2020).  

Hard coral 

Hard coral communities within Shoal Bay are not well surveyed.  It is clear from aerial imagery that intertidal 
coral communities are extensive between Gunn point and the Vernon islands, but the extent of subtidal coral 
communities is unknown (Palmer and Smit 2020).  Subtidal hard coral communities cover approximately 
1.4 km2 (60-80% likelihood) or 0.9 km2 (80-100% likelihood) of the Shoal Bay seabed – see Table 4-1.  

Towed video for the Darwin-Bynoe habitat mapping program showed that subtidal coral communities co-
occurred with algal communities and are present in shallow waters (<10 m depth) with structural complexity 
(rocky platforms and steep rocky slopes) (Geo Oceans 2011, Galaiduk et al. 2019).  

Seaweeds

According to Palmer and Smit (2020):

The accuracy of model prediction for seaweed communities was poor (10%) (Galaiduk et al. 
2019), primarily due to the fact that this habitat is rare and was not adequately sampled … It is 
estimated that Darwin Harbour has about 15% of the seabed that would support a mixture of 
algal, coral and filter feeder communities (Smit et al. 2012; Siwabessy et al. 2019).  It is likely that 
the percentage of seaweed communities would be higher in waters surrounding Gunn peninsula, 
given the large number of platform reefs and subtidal reefs scattered through the area.

Seaweed communities cover approximately 4.7 km2 (60-80% likelihood) or 2.8 km2 (80-100% likelihood) of the 
Shoal Bay seabed – see Table 4-1.  Towed video for the Darwin-Bynoe habitat mapping program showed that 
seaweed are present in shallow waters (<10 m depth) with structural complexity (e.g. rocky platforms and 
steep rocky slopes) (Geo Oceans 2011, Galaiduk et al. 2019).

3.3.2 Beagle Gulf

Characterisation of benthic habitat in Beagle Gulf is sparse and potentially out-dated (Palmer and Smit 2020).   
The estimated number of soft-bottomed benthic fauna species present in the Beagle Gulf was 1,200 – many 
of which are of unique and restricted to northern Australia.  Smit et al. (2000) noted that data from the Museum 
and Art Gallery of the Northern Territory indicate that the hard-substrates may contain as many species again.  
Species richness in the Beagle Gulf is considered high when compared to comparable locations around the 
world (Smit et al. 2000).  Species richness did not correlate with depth, sediment group classification, latitude, 
longitude and carbonate content – although sites with gravel and coarse sandy gravel had the highest mean 
number of species (Smit et al. 2000).

For the Ichthys project, a seabed habitat survey was undertaken along the 885 km long sub-sea pipeline route 
(URS 2009) – including Beagle Gulf.  Eighteen survey sites of ecological interest were chosen based on a 
geophysical and geotechnical survey of the pipeline route.  These sites were either sand, or rocky outcrops 
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and sub-crops5.  At each, a survey of the seabed was undertaken using a drop camera.  Key relevant findings 
from this survey were that:

• Epibenthic6 species in the communities surveyed were common throughout north‑west
Australian offshore waters.

• Benthic communities along the pipeline route were sparsely distributed and mainly associated
with hard substrates.  Sandy areas had low biodiversity.

3.3.3 Timor Sea

Benthic biodiversity is influenced by the amount of light received on the ocean floor.  The euphotic zone is the 
uppermost layer of the ocean that receives sufficient sunlight for photosynthesis to occur.  Ninety percent of 
marine life occurs in this zone.  Its depth varies based on water clarity – extending up to 100 m in the Timor 
Sea region (Heyward et al. 1997).  Below the euphotic zone, benthic biodiversity is generally low.

Studies

The OSMP contains numerous seabed features associated with the KEF’s outlined in Section 2.3 – namely 
shoals/banks, pinnacles, depressions, mounds, plains, scarps, terraces, ridges and valleys (Nichols et al. 
2013; Przeslawski et al. 2011).  Shoals/banks, terraces and pinnacles are all carbonate, differing primarily in 
depth and extent – see Figure 3-3.  Pockmarks and palaeo-reefs are also present throughout the OSMP 
(Picard et al. 2013; George & Cauquil 2010). 

Seabed surveys identifying benthic habitat communities in the OSMP have been undertaken in a series of 
subsections across the region (Nichol et al. 2013; George & Cauquil 2010; Przeslawski et al. 2011; Heap et 
al. 2010).  These subsections were chosen as representative areas of the region, and are described in detail 
in Przeslawski et al. (2011) and Nichol et al. (2013).  

Van Diemen Rise

Two seabed mapping surveys were undertaken in an area of the Van Diemen Rise by Australian Institute of 
Marine Science (AIMS) and Geoscience Australia (GA) in 2009 (Heap et al. 2010) and 2010 (Anderson et al. 
2011) – summarised in Przeslawski et al. (2011).  There were four study areas chosen as representative of 
broader north Australian shelf region.  Totalling 1,938 km2, they included carbonate banks/shoals in the eastern 
part of the Ocean Shoals Marine Park (see Section 2.3).  The study area comprised five main features – Table 
3-2.

Table 3-2.  Seabed features identified in surveys of Van Diemen Rise

Banks/shoals Terraces Ridges Plains Valleys
Depth range (m) 20 to 60 27 to 67 69 to 95 34 to 79 40 to 201

Dominant substrate Hard
Soft with 

patches of 
rock outcrops

Soft with 
patches of 

rock outcrops
Soft

Soft with 
isolated rock 

outcrops
Epibenthic species 
richness (relative) High Moderate Moderate Low Low

Infaunal7 species 
richness (relative) Moderate Low Low High Moderate

Dominant fauna 
(relative)

Sponges, 
octocorals, 
hard corals

Sponges, 
octocorals

Sponges, 
octocorals

Polychaetes, 
amphipods, 

isopods

Polychaetes, 
amphipods

5 Sub-crops are rocks that were exposed to ancient erosion surfaces but are now buried below the soils profile or alluvial sediments.
6 Epibenthic and benthic species are those associated with the surface of the ocean floor (i.e. not floating about or in the sediment).
7 Infauna live in the sediments of the ocean floor.
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Figure 3-3.  Diagram distinguishing subsea features

From Caley et al. (2015)

Other key relevant findings from this survey were that:

• Habitats and communities are related to geomorphic features, seascapes (i.e. depth and
exposure to currents) and terrestrial elements.

• However, there are no environmental variables identified as strong predictors of species
richness, biomass, or community structure – i.e. species assemblages are gradational or patchy
and not necessarily limited to specific depth ranges or seabed features.  Similar trends have
been noted for the Beagle Gulf (Smit et al. 2000) and the Gulf of Carpentaria (Long & Poiner
1994).

• Soft sediment habitats are characterised by numerous shallow pockmarks.  Infaunal
communities at pockmarks were not clearly different from those at non-pockmark sites.

• Significant habitats and communities exist at a scale too small to be detected in regional-scale
analysis.

Sahul Shelf

A marine biodiversity survey for geophysical and biological data in 2012 collected data from four study areas 
(totalling 507 km2) in the western sector of the Oceanic Shoals Marine Park (Nichol et al. 2013).  These study 
areas were chosen to represent the range of seabed environments known to exist on the shoals/banks and 
terraces of the Oceanic Shoals Marine Park.  Key relevant findings from this survey were that:

• The study area comprised six main features:

o Shoals/Banks – local or regional areas of elevated seafloor with one or more steep sides
o Depressions – generally enclosed bathymetric lows on the seafloor that would act as

sediment traps
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o Mounds – local areas of elevated seafloor with gently sloping rounded sides.
o Plains – extensive, flat or gently sloping areas
o Scarps – elongated and comparatively steep (≥10o) slope separating more gently sloping

areas
o Terraces – relatively flat or gently sloping seafloor with a moderately sloping to steep rise on

one side and a moderately sloping to steep drop on the other side.

• Shoals/banks (and their scarps) and terraces provide coarsest and hardest substrate, most
suitable for benthic communities (and shoals/banks were the only geomorphic feature to support
reef-forming corals).  However, shoals/banks also varied from high epifauna diversity to none.

• Terraces and plains almost completely lack of epifauna, but indications are that they support
abundant infauna.

• Pockmarks are ubiquitous across the soft sediment plains.

• Epibenthic biodiversity appears to vary as a function of water depth (and related light and
turbidity levels) with shallower banks (less than 45 m) supporting more biodiversity than deeper
ones – although deep depression showed more diversity than surrounding plain.

• Likewise, demersal fish communities are larger and more diverse on shallower, less turbid
banks.

• A wide variety of high-order pelagic fish species were recorded.

Carbonate knolls in this region with depth ranges of 21 to 35 m may be characterised by a high diversity and 
dense coverage of epibenthic biota, dominated by hard corals.  This was the case for Pee Shoal, approximately 
30 km north of the proposed Subsea Cable System footprint on the Sahul Shelf (Wienberg et al. 2009).  

Modelling

Benthic communities can be approximated using substrate types where specific surveys have not been 
undertaken.  To understand the potential benthic habitat in unsurveyed areas of the OSMP, benthic habitat 
modelling was undertaken using depth and other physical variables as described in Miller et al. (2016).  Nine 
different habitats were characterised within the OSMP – with more diversity of habitats on the banks and 
terraces – and particularly the valleys and hole therein – than the basin (see Figure 3-4).  Habitats supporting 
burrowers are most abundant in the west; filterers in the east.  Occurrences of coral (hard or soft) and 
macroalgae (seaweed) are rare and localised.
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3.3.4 Beyond the Sahul Shelf

A large portion of the continental shelf and slope is composed of soft sediment – differing only in grain size – 
with little topographic relief, resulting in vast expanses of monotonous benthos (Heyward et al. 1997).  This 
homogeneity results in filter-feeders – such as sponges, soft corals, gorgonians, crustaceans and echinoderms 
– being the dominant epibenthic organisms.

There have been few studies of the other benthic habitats of the continental slope beyond the Sahul Shelf.  
The most relevant is of the Big Bank Shoals that occur north of the Subsea Cable System route (Heyward et 
al. 1997).  At the outer edge of the Sahul Shelf lies a series of submerged carbonate banks – similar in 
composition to those of the Sahul Shelf, but extending out of much deeper water (300+ m) to as close as 20 m 
of the ocean surface.  

A summary of the largest shoal studied – Big Bank – provides a good indication of the benthic habitats 
associated with these features (and that may intersect with the Subsea Cable System footprint): 

Between 100 and 150 metres depth the slope becomes steeper (60o)... Macro-invertebrates are 
still rare. Sponges and gorgonians dominate the epibenthic community at these depths, with 
overall live cover being less than 8%.  A single, large rocky outcrop which exhibited a highly 
diverse invertebrate assemblage (including sponges, gorgonians, feather stars, sea whips) was 
discovered... Above 100 m, the slope of Big Bank becomes gentler (40o).  Gorgonians and 
sponges remain the major groups and become much more abundant at the shallower depths. 
Furthermore, the diversity of the sponge community increases dramatically. At 80 m, macroalgae 
and Halimeda are first seen and overall live cover increases to 15%.  At 30 m, the edge of the 
bank plateau is reached.  Hard and soft corals, macroalgae and Halimeda become common and 
overall cover exceeds 25%.

In summary, diversity and overall live cover increases from being very low at 250 m to moderately 
high at 30 m.  Large, rocky outcrops, apparently made of limestone, were found around the base 
of Big Bank at 300 m.  These outcrops had a greater coverage of epibenthos than the surrounding 
sea floor at 300 m.  Flora and fauna that require light were found in water shallower than 100 
metres.

The banks that were studied were categorised into one of the following epibenthic communities – Halimeda (a 
calcareous alga) and encrusting sponges ecosystems, coral-dominated banks, and deep-water filter-feeding 
communities.  These communities predominantly occurred on the shallowest tops of the banks (i.e. up to 
depths of ~80 m).  Because the Subsea Cable System footprint does not intersect with any such banks except 
at much greater depths, these communities are not detailed in this report.

H366646-000-840-260-001-AP0T, Page 24 of 79



Sun Cable 17
Marine ecology – Subsea Cable System footprint

4 HABITATS WITHIN THE SUBSEA CABLE 
SYSTEM FOOTPRINT

The Subsea Cable System footprint has not been subject to any marine biodiversity or habitats surveys.  
Instead, the results of relevant surveys in the region presented in the previous section are, in this section, 
synthesised with the results of the geophysical and geotechnical survey undertaken specifically for the 
AAPowerLink proposal.

Seabed surveys on the original proposed Subsea Cable System route were characterised through geophysical 
and geotechnical surveys by Guardian Geomatics in 2020.  Geophysical surveys – undertaken between 25 
August and 1 November 2020 – used a combination of side-scan sonar, multibeam echo-sounding, and 
acoustic sub-bottom profiling to survey the 500 m corridor of the Subsea Cable System route. Grab samples 
were collected to assist with side-scan sonar interpretations. A magnetometer was used to verify the location 
of existing cables and pipelines. The results of the geophysical surveys were used to plan the geotechnical 
surveys undertaken between 2 and 20 November 2020, which consisted of vibrocores and cone penetrometer 
tests.  Laboratory testing and analysis of the core samples was undertaken onboard.  Selected samples for 
particle size analysis was undertaken onshore.

The survey covered a 500 m wide corridor along the 662 km of the route (i.e. from 125 km offshore, almost to 
the edge of the AEEZ) – results that are relevant to this report are presented in Section 4.2.  It should be noted 
that the Guardian Geomatics report includes a section of survey along a redundant Subsea Cable System 
route that had been proposed.  The first part of the surveyed route has been superseded by Cable System 
route options A and B (125 km and 123 km long, respectively), which have not been completely surveyed.  The 
Guardian Geomatics’ report is therefore only relevant for the current proposal from approximately kilometre 
point (KP) 50 onwards, marked on maps in this report as ‘IC’ (see Figure 1-1).  For the unsurveyed portion of 
the Subsea Cable System route, the Darwin-Bynoe region habitat mapping has been used, as discussed in 
Section 3.3.1.  

4.1 Nearshore

To determine the area of seagrass, seaweed and hard coral within Shoal Bay that is likely to be directly affected 
by the development, a 1200 m corridor was applied to the Subsea Cable System route and the area of the 
modelled community presence were calculated, separated by conservative (60 – 80 % likelihood), and very 
conservative (80 - 100 % likelihood)(Galaiduk et al. 2019).  As explained in Section 3.3.1, these communities 
occur throughout Shoal Bay, and modelling results indicate that they intersect the proposed Subsea Cable 
System footprint in four main areas (Figure 3-2). The benthic community areas that intersected both the Cable 
route A and Cable route B corridors near the shoreline were incorporated into both cable route analytics in 
Table 4-1.   

4.1.1 Cable System route A

Within the footprint of Subsea Cable System route A, the seabed slopes rapidly in the intertidal zone, then 
follows a smooth contour towards Beagle Gulf. 

The most abundant benthic class in the route A footprint is filter-feeding biota such as sponges and octocorals, 
followed by bare sediment.  The route A footprint, including the buffer, crosses 60 – 100% likelihood areas of 
seagrass (~0.034 km2), most of which is close to the shore at Murrumujuk, seaweed meadows (~0.066 km2) 
and hard coral (~0.064 km2) (see insets in Figure 3-2).  Table 4-1 contextualises these occurrences. 

H366646-000-840-260-001-AP0T, Page 25 of 79



Sun Cable 18
Marine ecology – Subsea Cable System footprint

4.1.2 Cable System route B

Within the footprint of Subsea Cable System route B, the seabed slopes rapidly in the intertidal zone, then 
follows a smooth contour towards Beagle Gulf.  The deepest location appears to be around 30 m, around 3 km 
east of IC.

The most abundant benthic class in the route B footprint is filter-feeding biota such as sponges and octocorals, 
followed by bare sediment. The route B footprint, including the buffer, crosses 60 – 100% likelihood areas of 
seagrass (~0.034 km2), most of which is close to the shore at Murrumujuk, seaweed meadows (~0.122 km2) 
and hard coral (~0.009 km2) (see insets in Figure 3-2).  Table 4-1 contextualises these occurrences.

Table 4-1.  Area and coverage of significant benthic communities within in Shoal Bay and the Subsea 
Cable System routes

Shoal Bay Cable System route A Cable System route B
 Community % likelihood 

occurrence Area (km2) % cover Area (km2) % of Shoal 
Bay habitat8

Area (km2) % of Shoal 
Bay habitat

60 to 80 1.429 0.21 0.0454 3.17 0.0073 0.51Hard coral

80 to 100 0.883 0.13 0.0185 2.09 0.0020 0.22
60 to 80 2.707 0.40 0.0220 0.81 0.0222 0.82Seagrass 

80 to 100 1.625 0.24 0.0118 0.73 0.0117 0.72
60 to 80 5.114 0.76 0.0582 1.13 0.0698 1.37Seaweed 

80 to 100 2.937 0.44 0.0076 0.26 0.0520 1.77
Total - 14.695 2.19 0.1635 8.21 0.1650 5.41

4.2 Offshore

The seabed characteristics – and assumed benthic communities – within the Subsea Cable System footprint 
are summarised in Table 4-2.  The maps corresponding to the table are presented in Figure 4-1 to Figure 4-8. 
Detailed seabed descriptions can be found in the Guardian Geomatics survey report. 

By design, the Subsea Cable System route predominantly transects largely featureless shelfs and basins.  It 
has been chosen to avoid areas of significant topography as much as possible, and consequently only 
intersects a few key features that may support higher biodiversity values relative to surrounding habitats.  
These are:

• Sections of terrace with rocky areas in the Van Diemen Rise region (although these are quite
deep, which reduces the likelihood of higher biodiversity) – approximately 20 km of the route
between 128.35o and 128.55o, and at 128.0o

• Pinnacles (but at depths much greater than those associated with high biodiversity) – each less
than 1 km of the route, around 127.9o, 127.2o to 127.3o and 128.55o.

• Two banks in the Sahul Shelf region that rise to 60 m depth, have some rock, and therefore may
support hard corals – one approximately 6 km of the route between 126.4o and 126.5o, the other
approximately 2 km of the route between to 126.1o and 126.2o.

• A valley in western Sahul Shelf region – approximately 2 km of the route between 125.7o and
125.8o.

• A saddle between two reefs on the continental shelf (but at a depth much greater than that
associated with high biodiversity) – less than 1 km of the route between 123.5o and 123.6o.

8 This represents the portion (as a percentage) of habitat mapped as likely to occur within Shoal Bay which occurs within the cable route 
corridor.
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Table 4-2.  Summary of seabed features along the Subsea Cable System route

The acronyms in the ‘Section’ column are references to waypoints used in this report to define sections of the route

Section Regional context Seabed description and major features Benthic habitat and known organisms
Coastline to BG 
Cable System route A
(125 km – Figure 4-1)

The first half of this section has not undergone geotechnical survey and so 
there is no information on substrate. 
From IC onwards, the seabed gradually slopes from the coastline (0 m) to 44 
m, and consists of sand (53%), clayey sand (29%), silty sand (11%), sandy 
clay (5%), and occasional mega ripples (sand waves) (2%).  Vibrocore 
samples indicate top sediment layers of sand between 7 m and 17 m 
thickness.

Coastline to BG 
Cable System route B
(123 km – Figure 4-2)

• Beagle Gulf
• Sahul Shelf

None of this section has undergone geotechnical survey (scheduled for early 
2022) and so there is no information on substrate.  The topography is similar 
to that for route A, but with three deep holes mid-way along.

Benthic habitat for the first 25 km of this section is described 
in Section 4.1.

The seabed is almost entirely sand, with no features apart 
from some sand waves and a drowned river valley (for route 
B).  Based on Section 3.3.2, there is likely to be low 
biodiversity associated with this substrate

BG to VDR1
(132 km – Figure 4-3)

• Timor Sea
• Sahul Shelf

The seabed slopes from 44 m to 85 m, then rises to the terraces of the Van 
Diemen Rise (at VDR1) to 65 m.  The substrate consists of clayey sand 
(35%), sand (20%), silty sand (20%), sandy clay (14%), interspersed with 
gravel (7%) and clay (14%) throughout.  Mega-ripples (sand waves) (<1%) 
occur in the east. There is some moderately-irregular topography of sand 
with slope exceeding 10°.  Vibrocore samples indicate top sediment layers of 
sand between 1 m and 16 m thickness.

The seabed is similar to the section above – predominantly 
sands – although with more variety in topography.  As per 
Section 3.3.2, patches of gravel may support higher 
biodiversity than the surrounding sand beds.

VDR1 to VDR2
(69 km – Figure 4-4)

• Timor Sea
• Van Diemen 

Rise
• Oceanic Shoals 

Marine Park

This section crosses the southern tip of a carbonate terraces of the Van 
Diemen Rise.  The average elevation of the shelf in this section is around 
65 m.  Moderately irregular topography occurs with slope exceeding 10° in 
some areas.  Areas of rock are associated with such slopes.
The seabed consists of clayey sand (60%), sandy clay (19%) with 
interspersed silty sand (8%), gravel (8%), sand (5%) and clay (1%).  Top 
sediment layer thickness is expected to be < 3 m along the section, except in 
the middle of the section where it may be up to 7 m.

This section crosses a carbonate terrace which ranges 
between 55 and 65 m depth.  Compared to other features in 
the Timor Sea, Section 3.3.3 describes how terraces at 
depths of 27 to 67 m have been found to support moderate 
epibenthic species richness, but low infaunal species 
richness.  The harder substrate provided by a patch of rocks 
on the western slope of the terrace may support higher 
biodiversity.
At the western end of this section, OSMP benthic habitat 
mapping (Section 3.3.3) indicates the presence of burrower 
communities – the most diverse communities in the region – 
associated with the terrace.

VDR2 to OS2
(123 km – Figure 4-5) 

• Timor Sea
• Bonaparte 

Depression
• Pinnacles of the 

Bonaparte Basin
• Oceanic Shoals 

Marine Park

This section crosses the Bonaparte depression, which is a basin 
characterised by pinnacles and carbonate banks/shoals.  It starts by steeply 
dipping from the Van Diemen Rise to the Bonaparte depression, and crosses 
banks and pinnacles, exceeding 10° slope in multiple locations.  Being in a 
basin, the section is mostly greater than 90 m depth.  The maximum depth 
along this section (and the entire route within Australian waters) is ~135 m, 
rising again to 100 m once out of the Bonaparte Depression at OS2.  

This section is mostly below the euphotic zone.  It coincides 
with carbonate banks – recorded as having high biodiversity 
relative to other features at depths between 20 and 60 m 
(Section 3.3.3) – but at depths below 90 m, reducing the 
likelihood of high biodiversity because of the low levels of 
light penetrating such a depth.  
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Section Regional context Seabed description and major features Benthic habitat and known organisms
The seabed consists of sandy clay (56%), clay (20%) and clayey sand (14%), 
with interspersed silt (3%) and gravel (6%) associated with rocky outcrops.  
Top sediment layer thickness ranges between 1 and 26 m deep along the 
entire transect.
Rock, gravel and clayey sand appear to be associated with crossing the 
edges of pinnacles and banks. The rocky outcrops are associated slopes 
exceeding 10°.

The section also glances some pinnacles at maximum 73 m.  
Pinnacles from 45 m and shallower are biodiversity hotspots 
for sponges – see Section 2.2.3 – but the pinnacles 
intersected in this section are more than twice that depth.
OSMP benthic habitat mapping (Section 3.3.3) indicates the 
presence of burrower communities – the most diverse 
communities in the region – associated with the banks.

OS2 to OS3 
(122 km – Figure 4-6)

• Timor Sea
• Sahul Shelf
• Oceanic Shoals

Marine Park

This section crosses the terraces associated with the Sahul Shelf, and 
intersects some banks/shoals. The terraces are ~90 to 100 m deep, the 
banks rise to 55 m.  Roughly halfway through this section, the route rises 
from terraces to banks intersecting regular slopes exceeding 10°.  
The seabed consists of clayey sand (36%), sandy clay (21%), silty sand 
(16%), sand (10%) and has rocky outcrops (9%), associated gravel (1%) and 
silt (6%).  Top sediment layer thickness is up to 16 m in the first 30 km of the 
transect.  After this, the top sediment layer thickness is 1 to 3 m.
Areas of boulders measuring 5 m to 55 m in diameter (with a maximum 
height of 2 m) occur in this section near areas of rock and gravel.

The key feature in the section is the banks/shoals rising up 
to 55 m depth.  As explained in Section 3.3.3, these features 
have been recorded as supporting high biodiversity relative 
to other features at depths up to  60 m because they provide 
the hardest substrates.  Patches of rock are present on at 
least one bank/shoal intersected.  The banks/shoals in this 
section are at the deeper end of those studied, decreasing 
the biodiversity likely to be present.
In addition to burrower communities, OSMP benthic habitat 
mapping (Section 3.3.3) indicates the presence of filterers 
and possibly hard coral on the rocky section of the bank in 
the middle of this section (indicated on Figure 4-6).

OS3 to WC 
(170 km – Figure 4-7)
Note WC = water 
column, which is the 
boundary of the 
AEEZ as defined by 
the Perth Treaty 1997

• Timor Sea
• Sahul Shelf
• Continental

slope

This section crosses carbonate banks and terraces associated with the Sahul 
Shelf (highest point is ~65 m), and gradually slopes towards 130 m at the 
continental shelf.
The seabed consists of silty sand (33%), sand (23%), gravel (22%), clayey 
sand (14%) and large areas of mega ripples (8%) close to WC.  Top 
sediment layer thickness varies from 1 – 6 m in along the transect.
A large area of gravel and associated slopes exceeding 10° occur before a 
~25 m deep valley.

A bank and adjacent valley are the most likely high 
biodiversity habitats – the bank because it is gravel and 
~65 m deep, the valley because these have been recorded 
in the region as having higher biodiversity than surrounding 
plains (see Section 3.3.3 and Figure 3-4).  

WC to CS 
(146 km – Figure 4-8)
Note CS = continental 
shelf, which is the 
boundary of the 
Australia-Indonesia-
1972 Seabed Treaty, 
and the extent of the 
Commonwealth 
marine area

• Continental
slope

• Indonesian –
Australian
shared water
column

This section has not undergone geotechnical survey so there is no 
information on substrate.
This section traverses between reefs which rise to approximately 11 m, 13 m 
and 6 m, at distances from the Subsea Cable System footprint of 7.7 km, 
5.8 km and 4.6 km respectively.
The section gradually slopes away from the continental shelf and towards 
EEZ which is at the edge of the continental shelf.  Close to the EEZ, the 
proposed route passes over a saddle, crossing a ~100 m rise between two 
peaks.  The northern peak is roughly ~2.2 km north of the cable and rises to 
21 m. The southern peak is roughly ~4.6 km south of the cable and rises to 
approximately 48 m.  These peaks are marked as reefs.  After this, the Cable 
System route drops off to ≥ 660 m.

The continental slope in this section is at least 120 m deep 
(i.e. below the euphotic zone) and so is unlikely to support 
much biodiversity due to the low light levels and uniform 
topography (see Section 3.3.4).  A possible exception is the 
saddle between reefs mentioned to the left.  Some reefs in 
the region support corals and high biodiversity – see Section 
3.3.3 – but these are much shallower (within 20 m).
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Figure 4-1.  Map and cross-section of coast route A
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Figure 4-2.  Map and cross-section of coast route B
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Figure 4-3.  Map and cross-section of BG to VDR1
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Figure 4-4.  Map and cross-section of VDR1 to VDR2
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Figure 4-5.  Map and cross-section of VDR2 to OS2
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Figure 4-6.  Map and cross-section of OS2 to OS3
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Figure 4-7.  Map and cross-section of OS3 to WC
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Figure 4-8.  Map and cross-section of WC to CS
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5 SIGNIFICANT SPECIES

In this section of the report, ‘significant species’ refers to those species that are afforded protection under 
legislation – be it the Commonwealth’s Environment Protection and Biodiversity Conservation Act 1999 (EPBC 
Act), the Northern Territory’s Territory Parks and Wildlife Conservation Act (TPWC Act), or both – or have been 
identified in the EIS Terms of Reference as a species of note for the proposal.  

These species are considered important, and therefore require protecting, for a number of reasons – including 
conservation status, migratory behaviours, and cultural or recreational value.  For the ‘offshore’ component of 
the Subsea Cable System footprint (i.e. greater than 3 nautical miles from the coast), species that are only 
listed under NT legislation are not discussed because that component is solely within Commonwealth waters, 
and therefore outside NT jurisdiction.  

To identify which Commonwealth-listed species may be present, the Protected Matters Search Tool (PMST9) 
was used (see Appendix A), with a 5 km buffer as stipulated in the EIS Terms of Reference.  The PMST report 
identified 24 threatened species (5 birds, 4 whales, 2 sea snakes, 6 marine turtles, and 8 sharks and sawfish),  
27 other cetaceans, 44 species listed as Migratory under the EPBC Act, and 82 species listed as Marine under 
the EPBC Act.  These totals include species that fall within more than one category – e.g. are threatened and 
a cetacean.  

The Subsea Cable System traverses a large area of marine habitat, and therefore intersects with suitable 
habitat for many significant marine species.  However, given that proposal activities within the marine 
environment occur within a very localised footprint – and over a short time frame in any one location – the 
likelihood that those most of these species will be affected is very low.  To narrow down which significant 
species are at most risk of being negatively impacted by proposal activities, the aim of this section is to 
determine for which species is there important habitat – i.e. critical for feeding, nesting, breeding and/or 
migrating – within the proposal footprint. 

5.1 Cetaceans

5.1.1 Key species

According to the relevant marine region plans, of the 45 cetacean species (whales, dolphins and porpoises) 
recorded in Australian waters, 9 are known to occur in the North Marine Region and 27 in the North-west 
Marine Region.  Of these, the plans identify five species as being known to have biologically-important areas 
in, or adjacent to, the marine regions – three dolphin and two whale species (DSEWPC 2012c and d):

• Humpback Whale (Megaptera novaeangliae) – Vulnerable under the EPBC Act
• Pygmy Blue Whale (Balaenoptera musculus brevicauda) – Endangered under the EPBC Act
• Australian Snubfin Dolphin (Orcaella heinsohni)
• Indo‑Pacific Bottlenose Dolphin (Tursiops aduncus)
• Indo‑Pacific Humpback Dolphin (Sousa chinensis).

Whales

Humpback Whales migrate annually from Antarctic feeding areas, through Australian waters to tropical 
breeding areas off the Kimberley coast in WA, and central Qld coast (DoE 2017c).  In the NT, there are many 
records offshore from Fog Bay, as well as some offshore from Darwin Harbour and Shoal Bay. It is estimated 
that less than 40 Humpback Whales are recorded annually within NT waters (Palmer and Smit 2020).  

9 The PMST is an online enquiry tool managed by the Commonwealth Department of Agriculture, Water and the Environment which 
interrogates a range of existing flora and fauna data, as well as using predictive modelling, to speculate on the presence of species within 
a search area.
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Biologically-important habitat for this species occurs off the Kimberley coastline, remote from the Subsea Cable 
System footprint – see Figure 5-1.

Blue Whales have a global distribution.  Four subspecies are recognised and one of these – the Pygmy Blue 
Whale (listed as Endangered under the EPBC Act) – annually migrates through Australian waters along the 
WA coast from their feeding grounds in the Antarctic to tropical breeding locations, and back again.  The 
subspecies tends to pass through a broad migration corridor along the edge of the continental shelf at depths 
of 500 to 1000 m, coming in close to the coast in the Exmouth-Montebello Islands area (McCauley and Jenner 
2010).  The final section of the Subsea Cable System footprint in Australian waters crosses this biologically-
important area for Pygmy Blue Whale migration – as mapped by DAWE (2015) – see Figure 5-1.   In the NT, 
this species is known only from two beach-washed specimens, and can be considered an occasional vagrant 
(Palmer and Smit 2020). 

Dolphins

Australian Snubfin Dolphins have been recorded out to 23 kilometres offshore, although surveys indicate it is 
found primarily in waters less than 20 metres deep, with most sightings occurring at less than 10 metres depth, 
close to river and creek mouths and also upstream in some tidal rivers.  Indo‑Pacific Bottlenose Dolphins tend 
to occur in deeper, more open coastal waters – primarily in continental shelf waters – but including coastal 
areas around oceanic islands.  Indo‑Pacific Humpback Dolphins usually occur close to the coast in depths of 
less than 20 metres, but have been seen 55 kilometres offshore in open coastal waters around islands and 
coastal cliffs in association with rock and/or coral reefs.

For these three species, the areas identified in the marine plans as being biologically important for foraging, 
provisioning of young, feeding and breeding are all nearshore habitats such as harbours and estuaries.  Such 
areas have been mapped by the Commonwealth Government (DAWE 2015) – Figure 5-2.  No such habitat is 
present within the offshore or nearshore components of this proposal.  Nevertheless, all three species have 
been recorded around the Gunn Point peninsula (Palmer and Smit 2020) – see Figure 5-4.  

Abundance estimates from helicopter surveys indicate that Bottlenose Dolphins are more abundant within 
coastal areas as opposed to estuaries, while the Australian Snubfin and Australian Humpback Dolphins are 
distributed in both areas (Palmer and Smit 2020).  Population trends for these species from 2011 to 2018 
indicate that Australian Humpback Dolphin populations are decreasing significantly, Bottlenose Dolphin 
populations remain stable, and Australian Snubfin Dolphin populations have increased significantly (DENR 
2019a).  

Whilst the Gunn Point region and Shoal Bay area are expected to be within the ranging and foraging areas for 
dolphin populations inhabiting Darwin Harbour, movement dynamics are poorly understood.
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Figure 5-1 - Map of biologically important habitat for whales and 
sharks relevant to the Subsea Cable System footprint

Source: NTG - Roads, Marine Communities, Artifical Reefs, WA Govt Data - Pipelines.  Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Project: Australia-Asia PowerLink
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Figure 5-2 - Map of biologically important habitat for 
dolphins relevant to the Subsea Cable System footprint

Source: NTG - Roads, Marine Communities, Artifical Reefs, WA Govt Data - Pipelines.  Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Project: Australia-Asia PowerLink
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5.1.2 Other species

The marine park plans note the occurrence of seven other cetacean species listed as migratory under the 
EPBC Act – one of which is also listed as threatened under the EPBC Act (DSEWPC 2012c and d).  Those 
species are listed in Table 5-1.

Table 5-1.  Significant conservation cetacean species and the marine region/s they occur

Species name EPBC status Marine region
Long-snouted Spinner Dolphin (Stenella longirostris) Migratory Both
Spotted Dolphin (Stenella attenuata) Migratory North
Antarctic Minke Whale (Balaenoptera bonariensis) Migratory
Bryde’s Whale (Balaenoptera edeni) Migratory
Fin Whale (Balaenoptera physalus) Vulnerable
Killer Whale (Orcinus orca) Migratory
Sperm Whale (Physeter macrocephalus) Migratory

North-west

The Fin Whale – listed as Vulnerable under the EPBC Act – migrates between Australian waters and the 
following external waters: Antarctic feeding areas (the Southern Ocean); Subantarctic feeding areas (the 
Southern Subtropical Front); and tropical breeding areas (Indonesia, the northern Indian Ocean and south-
west South Pacific Ocean waters) (Thiele 2004, pers. comm. in DOE 2017b).  This species is also found across 
much of the globe (DOE 2017b).  There are no records of this species in NT waters.

Of the other migratory cetaceans identified within the North and North-west Marine Regions, all have the 
potential to be present within the proposal area except for the Antarctic Minke Whale (Balaenoptera 
bonariensis) which has a more southerly distribution (DOE 2017d).  The other species all inhabit a significant 
portion of the north Australian waters, with many also distributed throughout southern Australian waters and 
international waters.  There are no known key habitat or feeding areas for these species located within the 
region of the Subsea Cable System footprint.

There are 15 infrequently occurring species in the North Marine Region and 9 in the North-West Marine Region.  
Listed in Table 5-2, these species do not regularly feed, aggregate or migrate through the region, or are 
considered outside their normal range.  As such, the likelihood of interaction between these species and this 
proposal is very low, and so these species are not addressed in this report.

Table 5-2.  Other cetacean species present in the marine regions

Species name Marine region
Bottlenose Dolphin (Tursiops truncatus s. str.)
False Killer Whale (Pseudorca crassidens)
Melon-headed Whale (Peponocephala electra)
Short-finned Pilot Whale (Globicephala macrorhynchus)

North & North-west

Blainville’s Beaked Whale (Mesoplodon densirostris)
Cuvier’s Beaked Whale (Ziphius cavirostris)
Dwarf Minke Whale (Balaenoptera acutorostrata subsp.)
Dwarf Sperm Whale (Kogia simus)
Fraser’s Dolphin (Lagenodelphis hosei)
Pygmy Killer Whale (Feresa attenuata)
Pygmy Sperm Whale (Kogia breviceps)

North-west
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Species name Marine region
Risso’s Dolphin Grampus griseus)
Rough-toothed Dolphin (Steno bredanensis)
Short-beaked Common Dolphin (Delphinus delphis) 
& Indo-Pacific Common Dolphin (Delphinus c. tropicalis)
Striped Dolphin (Stenella coeruleoalba)

5.2 Turtles

5.2.1 Offshore

Six marine turtle species listed as threatened under the EPBC Act are known to occur in the North and/or the 
North-west Marine Regions – see Table 5-3.  

In the North Marine Region, the Flatback, Green, Hawksbill and Olive Ridley Turtles are the most common 
species, with all four species nesting extensively along the Northern Territory coast, as well as foraging in the 
region.  Very small numbers of Leatherback Turtle have been recorded nesting in the region.  Loggerhead 
Turtles are found in the North Marine Region, but there is no evidence that they breed in the region's coastal 
areas.

In the North-West Marine Region, the Flatback, Green, Hawksbill and Leatherback are the most common 
species.  There are very few Loggerhead Turtle records, and no major nesting locations for the Olive Ridley 
Turtle in the region.

Under the EPBC Act, habitat critical to the survival of the threatened marine turtle species must be identified 
in the Recovery Plan for Marine Turtles (DoE 2017).  This habitat has been mapped by the Commonwealth 
Government (DAWE 2020).  Such habitat within, or adjacent to, the Subsea Cable System footprint is 
presented in Figure 5-3.  In addition, the marine bioregional planning program led to the identification and 
mapping of biologically-important areas (BIA's) for Commonwealth protected species – including marine 
turtles.  Those relevant to the Subsea Cable System footprint are depicted in Figure 5-3 and described in Table 
5-3, noting that there is some overlap with the abovementioned critical habitat.

Midway along the route, the Subsea Cable System footprint crosses a biologically-important foraging area for 
Loggerhead, Flatback and Olive Ridley Turtles – for the latter, there are two such areas.  The first 175 km of 
the Subsea Cable System route coincides with critical nesting habitat for Flatback Turtles (i.e. within a 60 km 
buffer of the coastline from Anson Bay south-west of Darwin, to the Tiwi Islands).  A biologically-important 
inter-nesting zone overlaps the critical nesting habitat.
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5.2.2 Nearshore

Green, Flatback, Hawksbill and Loggerhead Turtles have been sighted throughout the Gunn Point region 
(Whiting 2004, Cardno 2015b and Palmer 2015), with high densities seen at Cape Gambier (southern tip of 
Melville Island), Vernon Islands, Gunn Point and the western side of Cape Hotham – see Figure 5-4 (which 
only shows publicly-available records and not, for instance, data from Cardno (2015b)). 

Palmer and Smit (2020) describe general observations made with regards to the local foraging behaviour of 
the four marine turtle species known to occur in waters surrounding Gunn Point Peninsula, noting that:

…Sub-adult Green Turtles were observed using shallow foraging habitats such as coral and rocky 
reefs, seagrass beds and algae (Whiting 2000).  Hawksbill Turtles have been observed foraging 
on reef habitat with a variety of invertebrates and plants including sponges, hydroids, cephalopods 
(octopus and squid), gastropods (marine snails), jellyfish, seagrass and algae.  Flatback Turtles 
forage in inshore habitats with soft benthos where sea cucumbers, sea-pens, cuttlefish and 
jellyfish inhabit (Limpus 2009).  Loggerhead Turtles are carnivorous and have been recorded 
feeding primarily on benthic invertebrates in nearshore waters (Limpus 2009).  The study area 
may also provide suitable foraging habitat for Leatherback Turtles though they have not been 
observed to date.

Population estimates for individual species has not been undertaken and current turtle distribution data in the 
Gunn Point Peninsula region does not allow for an assessment of spatial use by the four species known to 
occur (Palmer and Smit 2020).  There is insufficient information on turtle distribution to determine the key 
foraging, inter-nesting and nursery areas within Shoal Bay and Gunn Point.  It is, however, known that the 
majority of the Gunn Point peninsula is unsuitable for nesting due to the large intertidal areas with mangroves 
(Palmer and Smit 2020).  Chatto and Baker (2008) recorded low numbers of turtle tracks on Gunn Point Beach 
adjacent to the proposal area; there are no nesting records for this area.  
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Table 5-3.  Listed marine turtles that occur in the region

Species Status
No. of 

stocks10 
in 

Australia

Stocks 
relevant to 
proposal

Information relevant to the proposal

Flatback Turtle
(Natator depressus) VU 5 Arafura Sea

Endemic to northern Australian waters and one of only two marine turtle species that does not have 
a global distribution, with all recorded rookeries occurring within Australia (Limpus 2009).   Flatback 
Turtles that nest on the Pilbara coast disperse to feeding areas extending from Exmouth Gulf to the 
Tiwi Islands in the Northern Territory.  The species has also been recorded foraging on the 
carbonate banks of the Joseph Bonaparte Gulf and around the pinnacles of the Bonaparte Basin 
(DEWHA 2007; Donovan et al. 2008).  Consequently, there is BIA for foraging over the eastern side 
of the carbonate bank and terrace system of the Sahul Shelf.
Critical nesting habitat is considered to include a 60 km buffer of the coastline from Anson Bay 
(south-west of Darwin) to the Tiwi Islands.  This includes first 175 km of the Subsea Cable System 
route.  A biologically-important inter-nesting11 zone overlaps the critical nesting habitat.

Green Turtle
(Chelonia mydas) VU 9 Ashmore

The waters off WA support one of the largest remaining Green Turtle populations in the world, 
estimated to be in the tens of thousands of adult turtles.  The species is the most common marine 
turtle breeding in the North-west Marine Region – with there being three genetically-distinct 
populations: the North West Shelf stock, the Scott Reef stock and the Ashmore stock (Dethmers et 
al. 2006).  There are no critical habitats or BIA’s relevant to the Subsea Cable System footprint.

Hawksbill Turtle
(Eretmochelys 
imbricata)

VU 3 -

Neither of the two relevant stocks occur within proximity to the proposal – being concentrated instead 
near Arnhem Land and around the Dampier Archipelago in WA.  The latter is the largest stock of 
Hawksbills Turtle in the Indo-Pacific region (Limpus 2002) and one of the largest in the world.
There are no critical habitats or BIA’s relevant to the Subsea Cable System footprint.

Leatherback Turtles
(Dermochelys 
coriacea)

EN - -

Uncommon in both marine regions.  It has not been established whether Leatherback Turtle nesting 
in the NT is from the same genetic stock as those that nest in southern Indonesia, West Papua or 
Papua New Guinea.  Regardless, only very small numbers of nests are laid per year in the NT and 
thus would be only a minor contributor to the global population (Hamann et al. 2006).
There are no critical habitats or BIA’s relevant to the Subsea Cable System footprint.

Loggerhead Turtle
(Caretta caretta) EN 2 -

Two stocks in Australia – the eastern and western (Dutton et al. 2002).  In the North-west Marine 
Region, loggerhead turtles are widely distributed (Limpus & Chatto 2004).  Shark Bay is a critical 
feeding habitat (EA 2003), but the species is known to forage on the carbonate banks of the Joseph 

10 Because marine turtles return to the region where they hatched in order to breed, there are discrete genetic stocks within each species.  Turtle genetic stocks are therefore the focus for marine turtle 
protection in Australia – as detailed in the Recovery Plan for Marine Turtles in Australia (DoE 2017).
11 Female marine turtles generally lay several clutches of eggs each nesting season and rest in the time between laying clutches (the inter-nesting period) in the waters off the nesting beach.
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Species Status
No. of 

stocks10 
in 

Australia

Stocks 
relevant to 
proposal

Information relevant to the proposal

Bonaparte Gulf and around the pinnacles of the Bonaparte Depression (DEWHA 2007; Donovan et 
al. 2008).  Consequently, there is BIA for foraging over the eastern side of the carbonate bank and 
terrace system of the Sahul Shelf.

Olive Ridley
(Lepidochelys 
olivacea)

EN 2 Northern 
Territory

Australia appears to support the largest breeding population remaining in the South-East Asia–
western Pacific region (Limpus 2009).  That breeding population only nests adjacent to the North 
Marine Region from the Arnhem Land coast in the Northern Territory to the north‑western coast of 
Cape York Peninsula in Queensland.  There are no major nesting locations in the North-west Marine 
Region, although occasional nesting and hatchlings have been reported (Limpus 2004; NAILSMA 
2008).  The species has been recorded breeding at low densities on Northern Territory beaches 
outside the North-west Marine Region.
There is a BIA for foraging over the eastern side of the carbonate bank and terrace system of the 
Sahul Shelf.
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5.3 Dugongs

While not listed as threatened in under NT or Commonwealth legislation, the Dugong (Dugong dugon) is both 
culturally-significant to coastal Indigenous people and considered as globally threatened under the IUCN Red 
List.  Apart from an isolated population at Ashmore Reef, Dugongs live in northern Australia’s sheltered coastal 
waters and their diet consists entirely of seagrass (DOE 2021a).  Dugongs are usually found in shallow 
protected bays and mangrove channels, and in the lee of large inshore islands where seagrass grows 
(Heinsohn, Marsh & Anderson 1979).  However, the species has also been recorded further offshore in areas 
where the continental shelf is wide, shallow (up to 37 m deep), and protected (Lee Long, Mellors & Coles 1993; 
Marsh et al. 2002). 

Patterns of Dugong movement in the North-west Marine Region are not well understood (DSEWPAC 2012d).  
It is thought that the species moves in response to availability of seagrass (Marsh et al. 1994; Preen et al. 
1997) and water temperature.  According to DoE (2015):

Ashmore [Reef] supports a small dugong population of less than 50 individuals12.  It is thought 
that this population is genetically distinct from other Australian populations and the extent to which 
it interacts with Indonesian populations is unknown. It is possible that the population’s range 
extends to Cartier and other submerged shoals in the region.

In an aerial survey, Whiting (1999) observed a Dugong approximately 130 km east of Ashmore Reef (which is 
proximate to the Subsea Cable System footprint).

The North Marine Region also supports significant populations of Dugongs, with a major population occurring 
in waters seaward of the Tiwi Islands.  The species is also known from the Darwin and Tiwi Islands coastal 
areas.  

There is seagrass habitat present within the nearshore component of the Subsea Cable System footprint, 
which is part of the patchy seagrass communities within Shoal Bay.  Dugongs have been recorded in the area 
(Palmer and Smit 2020) – see Figure 5-2.  Dugongs prefer certain seagrass species – in particular Halodule 
species (e.g. Halodule uninervis), Halophila species (e.g. Halophila decipiens) and Syringodium isoetifolium.  
Dugongs also feed occasionally on seaweed (Whiting 2001), but Grech et al. (2011) emphasise that healthy 
seagrass is essential to maintaining Dugong populations. 

Palmer and Smit (2020) make the following points regarding Dugongs in the Gunn Point region:

• Our understanding of Dugong abundance and distribution in the NT is reasonably robust, due to 
large scale aerial surveys conducted over the last 30 years. 

• Population estimates for the Darwin - Gunn Point region vary widely, ranging from 1012 ± 384 
(Bayliss 1986) to 243 ± 67 (Cardno 2013).   The variability may be due to survey method, 
population estimation modelling techniques or natural variation (spatial and temporal).

• Important areas for Dugong include Gunn Point Reef and Shoal Bay (north of Tree Point) – see 
Figure 5-4. 

• Generally, Dugongs are sighted in waters between 0 and -5 m (LAT) depth range, which 
coincides with the depth range for seagrass for the Darwin region.  However, in the Gunn Point 
study area, the highest numbers of dugongs sighted have been between -6 and -10 m, and -11 
and -20 m depth categories (33% and 44% respectively), while only 11% of dugongs were 
sighted in 0 m to -5 m depths (Cardno 2015b).  This indicates that there may be seagrass 
meadows at depths deeper than -5m, or that Dugongs are feeding on seaweed on subtidal reefs 
such as reported in Darwin Harbour (Whiting 2001). 

12  This is not referenced.  Whiting and Guinea (2005) estimated the population to be 100 individuals.
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• As Gunn Point likely has patchy seagrass habitat, rather than extensive meadows like the Gulf of 
Carpentaria, it will be important to maintain the integrity of suitable habitat. 

5.4 Estuarine Crocodiles

The Estuarine or Saltwater Crocodile (Crocodylus porosus) is the largest crocodile species (and reptile) in 
the world.  Extensively hunted in Australia in the early 20th century, the Estuarine Crocodile was given full 
protection in the 1970s (DOE 2021b).  The Estuarine or Saltwater Crocodile is listed as a marine and 
migratory species under the EPBC Act. 

The Estuarine Crocodile can be found in both fresh and salt water of the Northern Australian coast, rivers, 
estuaries, swamps, lakes and marshes.  The species occurs along the entire NT coast, as well as in many of 
the rivers in the Top End up to approximately 150 km inland (DOE 2021e).  The Darwin Harbour Crocodile 
Management Area, which covers Shoal Bay and Gunn Point, removes approximately 275 crocodiles from the 
area annually (Palmer and Smit 2020). 

As noted in the terrestrial ecology report for the AAPowerLink proposal, Estuarine Crocodiles could occur in 
the higher order rivers and creeks traversed by the OHTL corridor.  The marine components are located in 
areas where Estuarine Crocodiles occur; however, the species is highly mobile, and more frequently inhabits 
rivers as opposed to the ocean. 

5.5 Elasmobranchs

Elasmobranchs is a subclass of cartilaginous fishes that includes skates, sawfish, sharks and rays (Sourdaine 
et al. 2018).  The last remaining healthy sawfish populations in the world are found within the North Marine 
Region (DSEWPC 2012c).  

5.5.1 Offshore

The only such species of relevance to the offshore component of the proposal is the Whale Shark (Rhincodon 
typus) – an oceanic and coastal, tropical to warm temperature shark.  Listed as Vulnerable under the EPBC 
Act, Whale Sharks have global distribution in tropical and warm temperate waters.

The 200 m isobath13 along the northern part of the Western Australian coast is an important migration route, 
with migration occurring mainly between July and November (TSSC 2015).  The WA offshore waters from 
Shark Bay northwards are considered biologically-important foraging areas for this species (DAWE 2015).   
The Subsea Cable System footprint crosses the northernmost section of those waters, as shown in Figure 5-1.  
The Whale Shark is not considered within the North Marine Plan.  Apart from in the Gulf of Carpentaria, there 
are only a handful of records of Whale Sharks in Darwin waters.

5.5.2 Nearshore

There are three species of threatened elasmobranchs that, based on recent regional records, could occur in 
the nearshore component of the Subsea Cable System footprint:

• The Freshwater or Largetooth Sawfish (Pristis pristis) is listed as Vulnerable under the EPBC Act.  
The species inhabits tropical marine and estuarine habitats, entering estuarine or fresh waters to 
breed during the wet season and moving into marine waters following the wet season (Peverell 
2005).  Of the four Pristis species reported to occur in Australia, this is the one most often 
associated with freshwater, and has been recorded several hundred kilometres upstream from 

13  An imaginary line connecting all points of a certain depth, in this case – 200 m
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the ocean (Thorburn et al. 2003).  Of the few marine records of the Freshwater or Largetooth 
Sawfish, one is from north of Gunn Point – see Figure 5-4.  

• The Green Sawfish (Pristis zijsron) is listed as Vulnerable under the EPBC Act.  The species 
inhabits tropical waters – including marine inshore waters, river mouths, estuaries and lagoons – 
but not freshwater.  Typically, Green Sawfish species are found in very shallow waters close to 
the shoreline (Thorburn et al. 2003; DOE 2021f).  The species enters estuarine areas to breed 
during the wet season and moves back into marine waters following the wet season (Peverell 
2005).  The Green Sawfish is the most frequently encountered of the sawfish species in 
Australian waters (Last & Stevens 1994), including records from Lee Point in southern Shoal Bay 
– see Figure 5-4.

• The Dwarf Sawfish (Pristis clavata) is listed as Vulnerable under the EPBC Act.  The species 
inhabits shallow (2-3 m) coastal waters and estuarine habitats, entering estuarine or fresh waters 
to breed during the wet season and moving into marine waters following the wet season (Peverell 
2005; DOE 2021g).  Specimens have been collected from Buffalo Creek in southern Shoal Bay – 
see Figure 5-4.

In addition, Narrow Sawfish (Anoxypristis cuspidata) – a listed migratory marine species – has been recorded 
at the mouth of Buffalo Creek, in southern Shoal Bay.  From what little is known about this species, its general 
ecology appears to be similar to the three species listed above. 

5.6 Sea snakes

Of the 31 species of true sea snakes in Australian waters (Wilson & Swan 2003), 25 species are found in the 
waters of, or adjacent to, the North-west Marine Region (Guinea 2007) and 19 species are known from the 
North Marine Region (DSEWPC 2012c).  All sea snake species are listed as Marine under the EPBC Act; 
however, biologically-important areas have not yet been identified for sea snakes in the North or North-West 
Marine Regions.

5.6.1 Offshore

Sea snakes use a range of habitats – including shallow waters near land, around islands, coral reefs, sheltered 
waters and near estuaries and mangrove swamps (Stidworthy 1974; Rasmussen 2001).  Consequently, for 
the offshore component of the Subsea Cable System footprint, only nearby islands and reefs are likely to 
provide suitable habitat – of which there are none.  Sea snakes associated with reefs tend to exhibit small 
home ranges with associated strong site fidelity, indicated by genetic structure and mark-recapture evidence 
(Lukoschek and Shine 2012)

There are two threatened species of sea snake relevant to the Subsea Cable System footprint – the Leaf-
scaled Sea Snake (Aipysurus foliosquama) and the Short-nosed Sea Snake (Aipysurus apraefrontalis) – both 
listed as Critically Endangered under the EPBC Act.  The Leaf-scaled Sea Snake has only been recorded at 
Ashmore and Hibernia reefs (Guinea & Whiting 2005); the Short-nosed Sea Snake has been recorded from 
Exmouth Gulf to the reefs of the Sahul Shelf, although most records come from Ashmore and Hibernia reefs.  
Both species habitats comprise reef flats and crests (Lukoschek et al. 2013).

According to North-West region marine plan (DSEWPC 2012d):

Leaf-scaled Sea Snake and Short-nosed Sea Snake were regularly recorded from Ashmore Reef 
in surveys undertaken from 1994 to 1998, but they have been absent from surveys since 2001 
despite an increase in survey intensity (Guinea 2006, 2007; Guinea & Whiting 2005). Ashmore 
Reef was once renowned for its diversity and abundance of sea snake species. However, all sea 
snake species are now generally rare at Ashmore Reef.  The reason for this decline is unknown.
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5.6.2 Nearshore

The NT coastal seas have one of the highest richness of sea snake species in Australia (Palmer and Smit 
2020).  However, knowledge of sea snakes in the Darwin region is limited – there are only a few records – with 
most data on sea snakes in the NT coming from trawler bycatch in  the Gulf of Carpentaria (Rochester et al. 
2007).  Sea snakes are heavily dependent on seagrass beds to forage and seek refuge (Kerford et al. 2008; 
Wirsing and Heithaus 2009).  As detailed in Section 3.3.1, there are seagrass meadows in the vicinity of the 
Subsea Cable System footprint. 

5.7 Seahorses and pipefish

In addition to sea snakes, a large proportion of the listed marine species in the PMST report are pipefish and 
seahorses, about which very little is known.  These species were also not included in the large list of species 
requiring consideration in the Terms of Reference.  There is inadequate information available to assess the 
likelihood of occurrence of these species in the Commonwealth marine area traversed by the Subsea Cable 
System, except that it is likely to be low because these species tend to be associated with shallow waters (less 
than 20 m deep). 

5.8 Migratory species

Migratory shorebirds are discussed in the Terrestrial Ecology report for the EIS.  Palmer and Smit (2020) note 
that 16 seabird species have been recorded within the Gunn Point region – some are resident, others migratory 
and a few are vagrants.  When assessing if a project will significantly impact upon a migratory species, the key 
considerations under the EPBC Significant Impact Guidelines 1.1 (DEWHA 2013) are whether an important 
habitat for a migratory species or an ecologically-significant proportion of a population of a migratory species 
is involved.  Although the migratory seabird species recorded in the Gunn Point region have different habitats 
and ecologies, they are all similar in that the region neither represents important habitat for them, nor are 
ecologically-significant proportions of populations likely to be present.  There are no significant colonies or 
rookeries in the region, and habitat for these species is widespread.

The PMST Report (Appendix A) for the Subsea Cable System identified 25 listed migratory species (excluding 
those that are also listed threatened species) that could occur within the proposal’s marine footprint.  These 
are presented in Table 5-4.  Eleven of the species are birds – three wetland shorebird species, six pelagic 
(open ocean) species and two species that occur over both land and sea.  The text above justifying why there 
will be no significant impact to shorebirds also applies to the pelagic species, and the marine species that 
occur both on land and at sea.    

The whales and sharks in Table 5-4 prefer deeper marine waters and are discussed in Sections 5.1 and 5.5.1.  
The remaining migratory species prefer nearshore habitats.  The three species of dolphins are discussed in 
Section 5.1, Dugongs in Section 5.3, Estuarine Crocodiles in 5.4 and sawfish in Section 5.5.2.

Table 5-4.  Migratory marine species that could occur within the proposal footprint

Common name Scientific name
Migratory marine birds
Fork-tailed Swift Apus pacificus
Streaked Shearwater Calonectris leucomelas
Lesser Frigatebird Fregata ariel
Great Frigatebird Fregata minor
White-tailed Tropicbird Phaethon lepturus
Brown Booby Sula leucogaster
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Red-footed Booby Sula sula
Migratory marine species 
Narrow Sawfish Anoxypristis cuspidata
Bryde's Whale Balaenoptera edeni
Oceanic Whitetip Shark Carcharhinus longimanus
Estuarine Crocodile Crocodylus porosus
Dugong Dugong dugon
Shortfin Mako Isurus oxyrinchus
Longfin Mako Isurus paucus
Reef Manta Ray Manta alfredi
Giant Manta Ray Manta birostris
Australian Snubfin Dolphin Orcaella heinsohni
Killer Whale Orcinus orca
Sperm Whale Physeter macrocephalus
Indo-Pacific Humpback Dolphin Sousa chinensis
Spotted Bottlenose Dolphin 
(Arafura/Timor Sea populations)

Tursiops aduncus

Migratory wetland species 
Common Sandpiper Actitis hypoleucos
Sharp-tailed Sandpiper Calidris acuminata
Pectoral Sandpiper Calidris melanotos
Osprey Pandion haliaetus

6 MARINE PESTS 

Marine pests are any introduced species that have been moved from their natural distribution into area where 
they may threaten biodiversity, or commercial and recreational values.  Biodiversity and native species can be 
impacted by pests who compete for food or other resources, who alter and disturb natural habitats, or introduce 
diseases and parasites.  Commercial and recreation activities can also be damaged by pests impacting on 
maritime vessels and structures.  Pests may block or clog water intakes, foul boat hulls or impact on aesthetic 
values (NTG 2016). 

There are three marine pests that are considered major threats to NT waters:

• Asian Bag Mussel (Musculista senhousia)
• Asian Green Mussel (Perna viridis)
• Black-Striped Mussel (Mytilopsis sallei).

All of these species are found in countries from which boats frequently visit the NT.  None of these pests are 
currently found in NT waters.  National monitoring programs at ports in Australia target these and other pest 
species that may be introduced by visiting boats and equipment.  

The Black-Striped Mussel invaded Darwin Harbour marinas in 1999, but was subsequently eradicated after a 
concerted effort.  This is the only time a maritime pest has been successfully eradicated in Australia.  The NT 
aquatic biosecurity unit conducts hull inspections for visiting boats to ensure no pests are introduced into 
Darwin’s marinas (NTG 2016). 
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7 SUMMARY

The concluding section identifies which ecological values are likely to be present within the Subsea Cable 
System footprint.

7.1 Offshore environment

7.1.1 Habitats

By design, the Subsea Cable System route predominantly transects largely featureless shelfs and basins.  It 
has been chosen to avoid areas of significant topography as much as possible, and consequently only 
intersects a few key features that may support higher biodiversity values relative to surrounding habitats.  
These are:

• Sections of terrace with rocky areas in the Van Diemen Rise region (although these are quite deep, 
which reduces the likelihood of higher biodiversity)

• Pinnacles (but at depths much greater than those associated with high biodiversity)
• Banks in the Sahul Shelf region that rise to 60 m depth, have some rock, and therefore may support 

hard corals
• A valley in western Sahul Shelf region
• A saddle between two reefs on the continental shelf (but at a depth much greater than that 

associated with high biodiversity).

7.1.2 Important areas

The Subsea Cable System footprint traverses 300 km of the Ocean Shoals Marine Park which is protected 
under Commonwealth law.  The park comprises multiple protected zones within which various activities are 
allowed or prohibited.  The Subsea Cable System footprint traverses two zones which are both designated 
protection category VI – and activities associated with the proposal are allowable subject to authorisation from 
Parks Australia.

The Subsea Cable System footprint intersects three Key Ecological Features – the carbonate bank and terrace 
system of the Van Diemen Rise (for 72 km), the carbonate bank and terrace system of the Sahul Shelf (for 
220 km), and the Pinnacles of the Bonaparte Basin.

7.1.3 Significant species

There are regional records of threatened, migratory and listed marine species relevant to the offshore 
component of the Subsea Cable System footprint.  For most species, that footprint avoids important habitat – 
the exceptions are:

• The final section of the Subsea Cable System footprint in Australian waters crosses a 
biologically-important area for Pygmy Blue Whale migration.

• The WA offshore waters from Shark Bay northwards are considered biologically-important 
foraging areas for the Whale Shark.  The Subsea Cable System footprint crosses the 
northernmost section of those waters.

• Midway along the route, the Subsea Cable System footprint crosses a biologically-important 
foraging area for Loggerhead, Flatback and Olive Ridley Turtles – for the latter, there are two 
such areas.
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• The first 175 km of the Subsea Cable System route coincides with critical nesting habitat for 
Flatback Turtles (i.e. within a 60 km buffer of the coastline from Anson Bay south-west of 
Darwin, to the Tiwi Islands).  A biologically-important inter-nesting zone overlaps the critical 
nesting habitat.

7.2 Nearshore environment

7.2.1 Habitats

Within the footprints of both Subsea Cable System routes A and B, the seabed slopes rapidly in the intertidal 
zone, then follows a smooth contour towards Beagle Gulf.  The most abundant benthic class is filter-feeding 
biota such as sponges and octocorals, followed by bare sediment.  The route A footprint crosses 60 – 100% 
likelihood areas of seagrass (~0.034 km2), most of which is close to the shore at Murrumujuk, seaweed 
meadows (~0.064 km2) and hard coral (~0.064 km2).  The route B footprint crosses 60 – 100% likelihood areas 
of seagrass (~0.034 km2), most of which is close to the shore at Murrumujuk, seaweed meadows (~0.122 km2) 
and hard coral (~0.009 km2).

7.2.2 Important areas

The first 3 nautical miles of the Subsea Cable System route cross the Shoal Bay SOCS.  Shoal Bay is identified 
as an NT SOCS for its internationally-significant wildlife aggregations, including marine turtles, shorebirds, 
seabirds and waterbirds.  Nationally-significant values include the extensive tidal flats that support the 
migratory birds, as well as rainforest patches occurring on the margin of the tidal flats.  These tidal flats are 
mostly located within the Tree Point Conservation Area and the Shoal Bay Coastal Reserve (which are not 
intersected by the Subsea Cable System footprint).  

7.2.3 Significant species

The marine environment within which the nearshore component of the Subsea Cable System footprint occurs 
also supports threatened, migratory and listed marine species.  For many, there are no known important 
habitats proximate to the Subsea Cable System footprint.  Four exceptions are:

• As mentioned in the previous section, the first 175 km of the Subsea Cable System footprint 
coincides with critical nesting and inter-nesting habitat for Flatback Turtles.  

• There is seagrass habitat present and Dugongs have been recorded in the area.  Important 
areas for Dugong include Gunn Point Reef and Shoal Bay (north of Tree Point).  Sea snakes 
may also occur within the seagrass communities within Shoal Bay.

• Based on proximate records, three species of threatened elasmobranchs could occur within the 
Subsea Cable System footprint – Freshwater or Largetooth Sawfish, Green Sawfish and 
Dwarf Sawfish.

Our understanding of Dugong abundance and distribution in the NT is reasonably robust; however, further 
studies are required to understand marine turtles abundance (season, duration and frequency) and habitat use 
for feeding and roosting.  The regional movements and coastal habitat use by sawfish are also poorly 
understood.
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EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Other Matters Protected by the EPBC Act

Acknowledgements

Buffer: 10.0Km
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Details
Summary
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Summary

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

None

Great Barrier Reef Marine Park:

Wetlands of International Importance:

Listed Threatened Species:

None

24

None

None

National Heritage Places:

Commonwealth Marine Area:

World Heritage Properties:

None

1

44

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Other Matters Protected by the EPBC Act

None

None

27

Listed Marine Species:

Whales and Other Cetaceans:

82

Commonwealth Heritage Places:

None

None

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves Terrestrial:

2Australian Marine Parks:

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

None

NoneState and Territory Reserves:

Nationally Important Wetlands:

NoneRegional Forest Agreements:

Invasive Species: None

5Key Ecological Features (Marine)
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Details

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Australian Lesser Noddy [26000] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Anous tenuirostris  melanops

Red Knot, Knot [855] Endangered Species or species habitat
may occur within area

Calidris canutus

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris ferruginea

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Numenius madagascariensis

Abbott's Booby [59297] Endangered Species or species habitat
may occur within area

Papasula abbotti

Mammals

Sei Whale [34] Vulnerable Species or species habitat
likely to occur within area

Balaenoptera borealis

Blue Whale [36] Endangered Migration route known to
occur within area

Balaenoptera musculus

Fin Whale [37] Vulnerable Species or species habitat
likely to occur within area

Balaenoptera physalus

Humpback Whale [38] Vulnerable Species or species
Megaptera novaeangliae

Commonwealth Marine Area [ Resource Information ]

Name

Approval is required for a proposed activity that is located within the Commonwealth Marine Area which has, will have, or is
likely to have a significant impact on the environment. Approval may be required for a proposed action taken outside the
Commonwealth Marine Area but which has, may have or is likely to have a significant impact on the environment in the
Commonwealth Marine Area. Generally the Commonwealth Marine Area stretches from three nautical miles to two hundred
nautical miles from the coast.

EEZ and Territorial Sea

Matters of National Environmental Significance

If you are planning to undertake action in an area in or close to the Commonwealth Marine Area, and a marine
bioregional plan has been prepared for the Commonwealth Marine Area in that area, the marine bioregional
plan may inform your decision as to whether to refer your proposed action under the EPBC Act.

Marine Regions [ Resource Information ]

Name
North
North-west
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Name Status Type of Presence
habitat likely to occur within
area

Reptiles

Short-nosed Seasnake [1115] Critically Endangered Species or species habitat
known to occur within area

Aipysurus apraefrontalis

Leaf-scaled Seasnake [1118] Critically Endangered Species or species habitat
known to occur within area

Aipysurus foliosquama

Loggerhead Turtle [1763] Endangered Foraging, feeding or related
behaviour known to occur
within area

Caretta caretta

Green Turtle [1765] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Chelonia mydas

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Foraging, feeding or related
behaviour likely to occur
within area

Dermochelys coriacea

Hawksbill Turtle [1766] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Eretmochelys imbricata

Olive Ridley Turtle, Pacific Ridley Turtle [1767] Endangered Foraging, feeding or related
behaviour known to occur
within area

Lepidochelys olivacea

Flatback Turtle [59257] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Natator depressus

Sharks

White Shark, Great White Shark [64470] Vulnerable Species or species habitat
may occur within area

Carcharodon carcharias

Northern River Shark, New Guinea River Shark
[82454]

Endangered Species or species habitat
may occur within area

Glyphis garricki

Speartooth Shark [82453] Critically Endangered Species or species habitat
may occur within area

Glyphis glyphis

Dwarf Sawfish, Queensland Sawfish [68447] Vulnerable Species or species habitat
known to occur within area

Pristis clavata

Freshwater Sawfish, Largetooth Sawfish, River
Sawfish, Leichhardt's Sawfish, Northern Sawfish
[60756]

Vulnerable Species or species habitat
known to occur within area

Pristis pristis

Green Sawfish, Dindagubba, Narrowsnout Sawfish
[68442]

Vulnerable Species or species habitat
known to occur within area

Pristis zijsron

Whale Shark [66680] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Rhincodon typus

Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

Common Noddy [825] Species or species habitat
known to occur within area

Anous stolidus
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Name Threatened Type of Presence

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Apus pacificus

Streaked Shearwater [1077] Species or species habitat
known to occur within area

Calonectris leucomelas

Lesser Frigatebird, Least Frigatebird [1012] Species or species habitat
likely to occur within area

Fregata ariel

Great Frigatebird, Greater Frigatebird [1013] Species or species habitat
likely to occur within area

Fregata minor

White-tailed Tropicbird [1014] Foraging, feeding or related
behaviour likely to occur
within area

Phaethon lepturus

Brown Booby [1022] Breeding known to occur
within area

Sula leucogaster

Red-footed Booby [1023] Breeding known to occur
within area

Sula sula

Migratory Marine Species

Narrow Sawfish, Knifetooth Sawfish [68448] Species or species habitat
known to occur within area

Anoxypristis cuspidata

Sei Whale [34] Vulnerable Species or species habitat
likely to occur within area

Balaenoptera borealis

Bryde's Whale [35] Species or species habitat
likely to occur within area

Balaenoptera edeni

Blue Whale [36] Endangered Migration route known to
occur within area

Balaenoptera musculus

Fin Whale [37] Vulnerable Species or species habitat
likely to occur within area

Balaenoptera physalus

Oceanic Whitetip Shark [84108] Species or species habitat
may occur within area

Carcharhinus longimanus

White Shark, Great White Shark [64470] Vulnerable Species or species habitat
may occur within area

Carcharodon carcharias

Loggerhead Turtle [1763] Endangered Foraging, feeding or related
behaviour known to occur
within area

Caretta caretta

Green Turtle [1765] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Chelonia mydas

Salt-water Crocodile, Estuarine Crocodile [1774] Species or species habitat
likely to occur within area

Crocodylus porosus

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Foraging, feeding or related
behaviour likely to occur
within area

Dermochelys coriacea

Dugong [28] Species or species habitat
may occur within

Dugong dugon
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Name Threatened Type of Presence
area

Hawksbill Turtle [1766] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Eretmochelys imbricata

Shortfin Mako, Mako Shark [79073] Species or species habitat
likely to occur within area

Isurus oxyrinchus

Longfin Mako [82947] Species or species habitat
likely to occur within area

Isurus paucus

Olive Ridley Turtle, Pacific Ridley Turtle [1767] Endangered Foraging, feeding or related
behaviour known to occur
within area

Lepidochelys olivacea

Reef Manta Ray, Coastal Manta Ray, Inshore Manta
Ray, Prince Alfred's Ray, Resident Manta Ray [84994]

Species or species habitat
likely to occur within area

Manta alfredi

Giant Manta Ray, Chevron Manta Ray, Pacific Manta
Ray, Pelagic Manta Ray, Oceanic Manta Ray [84995]

Species or species habitat
likely to occur within area

Manta birostris

Humpback Whale [38] Vulnerable Species or species habitat
likely to occur within area

Megaptera novaeangliae

Flatback Turtle [59257] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Natator depressus

Australian Snubfin  Dolphin [81322] Species or species habitat
known to occur within area

Orcaella heinsohni

Killer Whale, Orca [46] Species or species habitat
may occur within area

Orcinus orca

Sperm Whale [59] Species or species habitat
may occur within area

Physeter macrocephalus

Dwarf Sawfish, Queensland Sawfish [68447] Vulnerable Species or species habitat
known to occur within area

Pristis clavata

Freshwater Sawfish, Largetooth Sawfish, River
Sawfish, Leichhardt's Sawfish, Northern Sawfish
[60756]

Vulnerable Species or species habitat
known to occur within area

Pristis pristis

Green Sawfish, Dindagubba, Narrowsnout Sawfish
[68442]

Vulnerable Species or species habitat
known to occur within area

Pristis zijsron

Whale Shark [66680] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Rhincodon typus

Indo-Pacific Humpback Dolphin [50] Species or species habitat
known to occur within area

Sousa chinensis

Spotted Bottlenose Dolphin (Arafura/Timor Sea
populations) [78900]

Species or species habitat
known to occur within area

Tursiops aduncus  (Arafura/Timor Sea populations)

Migratory Wetlands Species

Common Sandpiper [59309] Species or species habitat
may occur within

Actitis hypoleucos
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Name Threatened Type of Presence
area

Sharp-tailed Sandpiper [874] Species or species habitat
may occur within area

Calidris acuminata

Red Knot, Knot [855] Endangered Species or species habitat
may occur within area

Calidris canutus

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris ferruginea

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Calidris melanotos

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Numenius madagascariensis

Osprey [952] Species or species habitat
may occur within area

Pandion haliaetus

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Common Sandpiper [59309] Species or species habitat
may occur within area

Actitis hypoleucos

Common Noddy [825] Species or species habitat
known to occur within area

Anous stolidus

Australian Lesser Noddy [26000] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Anous tenuirostris  melanops

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Apus pacificus

Sharp-tailed Sandpiper [874] Species or species habitat
may occur within area

Calidris acuminata

Red Knot, Knot [855] Endangered Species or species habitat
may occur within area

Calidris canutus

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris ferruginea

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Calidris melanotos

Streaked Shearwater [1077] Species or species habitat
known to occur within area

Calonectris leucomelas

Other Matters Protected by the EPBC Act
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Lesser Frigatebird, Least Frigatebird [1012] Species or species habitat
likely to occur within area

Fregata ariel

Great Frigatebird, Greater Frigatebird [1013] Species or species habitat
likely to occur within area

Fregata minor

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Numenius madagascariensis

Osprey [952] Species or species habitat
may occur within area

Pandion haliaetus

Abbott's Booby [59297] Endangered Species or species habitat
may occur within area

Papasula abbotti

White-tailed Tropicbird [1014] Foraging, feeding or related
behaviour likely to occur
within area

Phaethon lepturus

Brown Booby [1022] Breeding known to occur
within area

Sula leucogaster

Red-footed Booby [1023] Breeding known to occur
within area

Sula sula

Fish

Corrugated Pipefish, Barbed Pipefish [66188] Species or species habitat
may occur within area

Bhanotia fasciolata

Three-keel Pipefish [66192] Species or species habitat
may occur within area

Campichthys tricarinatus

Pacific Short-bodied Pipefish, Short-bodied Pipefish
[66194]

Species or species habitat
may occur within area

Choeroichthys brachysoma

Pig-snouted Pipefish [66198] Species or species habitat
may occur within area

Choeroichthys suillus

Fijian Banded Pipefish, Brown-banded Pipefish
[66199]

Species or species habitat
may occur within area

Corythoichthys amplexus

Reticulate Pipefish, Yellow-banded Pipefish, Network
Pipefish [66200]

Species or species habitat
may occur within area

Corythoichthys flavofasciatus

Reef-top Pipefish [66201] Species or species habitat
may occur within area

Corythoichthys haematopterus

Australian Messmate Pipefish, Banded Pipefish
[66202]

Species or species habitat
may occur within area

Corythoichthys intestinalis

Schultz's Pipefish [66205] Species or species habitat
may occur within area

Corythoichthys schultzi

Roughridge Pipefish [66206] Species or species habitat
may occur within area

Cosmocampus banneri

Banded Pipefish, Ringed Pipefish [66210] Species or species
Doryrhamphus dactyliophorus
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habitat may occur within
area

Bluestripe Pipefish, Indian Blue-stripe Pipefish, Pacific
Blue-stripe Pipefish [66211]

Species or species habitat
may occur within area

Doryrhamphus excisus

Cleaner Pipefish, Janss' Pipefish [66212] Species or species habitat
may occur within area

Doryrhamphus janssi

Girdled Pipefish [66214] Species or species habitat
may occur within area

Festucalex cinctus

Tiger Pipefish [66217] Species or species habitat
may occur within area

Filicampus tigris

Brock's Pipefish [66219] Species or species habitat
may occur within area

Halicampus brocki

Red-hair Pipefish, Duncker's Pipefish [66220] Species or species habitat
may occur within area

Halicampus dunckeri

Mud Pipefish, Gray's Pipefish [66221] Species or species habitat
may occur within area

Halicampus grayi

Spiny-snout Pipefish [66225] Species or species habitat
may occur within area

Halicampus spinirostris

Ribboned Pipehorse, Ribboned Seadragon [66226] Species or species habitat
may occur within area

Haliichthys taeniophorus

Blue-speckled Pipefish, Blue-spotted Pipefish [66228] Species or species habitat
may occur within area

Hippichthys cyanospilos

Short-keel Pipefish, Short-keeled Pipefish [66230] Species or species habitat
may occur within area

Hippichthys parvicarinatus

Beady Pipefish, Steep-nosed Pipefish [66231] Species or species habitat
may occur within area

Hippichthys penicillus

Spiny Seahorse, Thorny Seahorse [66236] Species or species habitat
may occur within area

Hippocampus histrix

Spotted Seahorse, Yellow Seahorse [66237] Species or species habitat
may occur within area

Hippocampus kuda

Flat-face Seahorse [66238] Species or species habitat
may occur within area

Hippocampus planifrons

Hedgehog Seahorse [66239] Species or species habitat
may occur within area

Hippocampus spinosissimus

Tidepool Pipefish [66255] Species or species habitat
may occur within area

Micrognathus micronotopterus

Pallid Pipehorse, Hardwick's Pipehorse [66272] Species or species habitat
may occur within

Solegnathus hardwickii
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Gunther's Pipehorse, Indonesian Pipefish [66273] Species or species habitat
may occur within area

Solegnathus lettiensis

Robust Ghostpipefish, Blue-finned Ghost Pipefish,
[66183]

Species or species habitat
may occur within area

Solenostomus cyanopterus

Double-end Pipehorse, Double-ended Pipehorse,
Alligator Pipefish [66279]

Species or species habitat
may occur within area

Syngnathoides biaculeatus

Bentstick Pipefish, Bend Stick Pipefish, Short-tailed
Pipefish [66280]

Species or species habitat
may occur within area

Trachyrhamphus bicoarctatus

Straightstick Pipefish, Long-nosed Pipefish, Straight
Stick Pipefish [66281]

Species or species habitat
may occur within area

Trachyrhamphus longirostris

Mammals

Dugong [28] Species or species habitat
may occur within area

Dugong dugon

Reptiles

Horned Seasnake [1114] Species or species habitat
may occur within area

Acalyptophis peronii

Short-nosed Seasnake [1115] Critically Endangered Species or species habitat
known to occur within area

Aipysurus apraefrontalis

Dubois' Seasnake [1116] Species or species habitat
may occur within area

Aipysurus duboisii

Spine-tailed Seasnake [1117] Species or species habitat
may occur within area

Aipysurus eydouxii

Leaf-scaled Seasnake [1118] Critically Endangered Species or species habitat
known to occur within area

Aipysurus foliosquama

Dusky Seasnake [1119] Species or species habitat
known to occur within area

Aipysurus fuscus

Olive Seasnake [1120] Species or species habitat
may occur within area

Aipysurus laevis

Stokes' Seasnake [1122] Species or species habitat
may occur within area

Astrotia stokesii

Loggerhead Turtle [1763] Endangered Foraging, feeding or related
behaviour known to occur
within area

Caretta caretta

Green Turtle [1765] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Chelonia mydas

Salt-water Crocodile, Estuarine Crocodile [1774] Species or species habitat
likely to occur within area

Crocodylus porosus

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Foraging, feeding or
Dermochelys coriacea
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related behaviour likely to
occur within area

Spectacled Seasnake [1123] Species or species habitat
may occur within area

Disteira kingii

Olive-headed Seasnake [1124] Species or species habitat
may occur within area

Disteira major

Turtle-headed Seasnake [1125] Species or species habitat
may occur within area

Emydocephalus annulatus

Beaked Seasnake [1126] Species or species habitat
may occur within area

Enhydrina schistosa

Hawksbill Turtle [1766] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Eretmochelys imbricata

Black-ringed Seasnake [1100] Species or species habitat
may occur within area

Hydrelaps darwiniensis

Black-headed Seasnake [1101] Species or species habitat
may occur within area

Hydrophis atriceps

Slender-necked Seasnake [25925] Species or species habitat
may occur within area

Hydrophis coggeri

Elegant Seasnake [1104] Species or species habitat
may occur within area

Hydrophis elegans

Plain Seasnake [1107] Species or species habitat
may occur within area

Hydrophis inornatus

null [25926] Species or species habitat
may occur within area

Hydrophis mcdowelli

Spotted Seasnake, Ornate Reef Seasnake [1111] Species or species habitat
may occur within area

Hydrophis ornatus

Large-headed Seasnake, Pacific Seasnake [1112] Species or species habitat
may occur within area

Hydrophis pacificus

Spine-bellied Seasnake [1113] Species or species habitat
may occur within area

Lapemis hardwickii

Olive Ridley Turtle, Pacific Ridley Turtle [1767] Endangered Foraging, feeding or related
behaviour known to occur
within area

Lepidochelys olivacea

Flatback Turtle [59257] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Natator depressus

Northern Mangrove Seasnake [1090] Species or species habitat
may occur within area

Parahydrophis mertoni

Yellow-bellied Seasnake [1091] Species or species habitat
may occur within

Pelamis platurus
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Whales and other Cetaceans [ Resource Information ]
Name Status Type of Presence
Mammals

Sei Whale [34] Vulnerable Species or species habitat
likely to occur within area

Balaenoptera borealis

Bryde's Whale [35] Species or species habitat
likely to occur within area

Balaenoptera edeni

Blue Whale [36] Endangered Migration route known to
occur within area

Balaenoptera musculus

Fin Whale [37] Vulnerable Species or species habitat
likely to occur within area

Balaenoptera physalus

Common Dophin, Short-beaked Common Dolphin [60] Species or species habitat
may occur within area

Delphinus delphis

Pygmy Killer Whale [61] Species or species habitat
may occur within area

Feresa attenuata

Short-finned Pilot Whale [62] Species or species habitat
may occur within area

Globicephala macrorhynchus

Risso's Dolphin, Grampus [64] Species or species habitat
may occur within area

Grampus griseus

Pygmy Sperm Whale [57] Species or species habitat
may occur within area

Kogia breviceps

Dwarf Sperm Whale [58] Species or species habitat
may occur within area

Kogia simus

Fraser's Dolphin, Sarawak Dolphin [41] Species or species habitat
may occur within area

Lagenodelphis hosei

Humpback Whale [38] Vulnerable Species or species habitat
likely to occur within area

Megaptera novaeangliae

Blainville's Beaked Whale, Dense-beaked Whale [74] Species or species habitat
may occur within area

Mesoplodon densirostris

Irrawaddy Dolphin [45] Species or species habitat
known to occur within area

Orcaella brevirostris

Killer Whale, Orca [46] Species or species habitat
may occur within area

Orcinus orca

Melon-headed Whale [47] Species or species habitat
may occur within area

Peponocephala electra

Sperm Whale [59] Species or species habitat
may occur within area

Physeter macrocephalus
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False Killer Whale [48] Species or species habitat
likely to occur within area

Pseudorca crassidens

Indo-Pacific Humpback Dolphin [50] Species or species habitat
known to occur within area

Sousa chinensis

Spotted Dolphin, Pantropical Spotted Dolphin [51] Species or species habitat
may occur within area

Stenella attenuata

Striped Dolphin, Euphrosyne Dolphin [52] Species or species habitat
may occur within area

Stenella coeruleoalba

Long-snouted Spinner Dolphin [29] Species or species habitat
may occur within area

Stenella longirostris

Rough-toothed Dolphin [30] Species or species habitat
may occur within area

Steno bredanensis

Indian Ocean Bottlenose Dolphin, Spotted Bottlenose
Dolphin [68418]

Species or species habitat
may occur within area

Tursiops aduncus

Spotted Bottlenose Dolphin (Arafura/Timor Sea
populations) [78900]

Species or species habitat
known to occur within area

Tursiops aduncus  (Arafura/Timor Sea populations)

Bottlenose Dolphin [68417] Species or species habitat
may occur within area

Tursiops truncatus s. str.

Cuvier's Beaked Whale, Goose-beaked Whale [56] Species or species habitat
may occur within area

Ziphius cavirostris

[ Resource Information ]Australian Marine Parks
Name Label
Oceanic Shoals Multiple Use Zone (IUCN VI)
Oceanic Shoals Special Purpose Zone (Trawl) (IUCN VI)

Extra Information

Key Ecological Features are the parts of the marine ecosystem that are considered to be important for the
biodiversity or ecosystem functioning and integrity of the Commonwealth Marine Area.

Key Ecological Features (Marine) [ Resource Information ]

Name Region
Carbonate bank and terrace system of the Van North
Pinnacles of the Bonaparte Basin North
Carbonate bank and terrace system of the Sahul North-west
Continental Slope Demersal Fish Communities North-west
Pinnacles of the Bonaparte Basin North-west
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- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Threatened, migratory and marine species distributions have been derived through a variety of methods.  Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.
Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc).  In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

-12.196757 130.653226,-11.508628 127.511137,-12.1538 127.071683,-12.583052 126.280668,-12.325585 124.654691,-11.809897 122.962797,-
10.192289 122.105863,-9.802788 120.875394,-9.802788 120.875394

Coordinates
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Sun Cable 
Marine ecology – Subsea Cable System footprint
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