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Figure  1-1: The Woodside Management System structure  
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Figure  3-1: Location of the Geophysical and Geotechnical Surveys Program  
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3.5 Timing  
The GPGT Surveys Program is anticipated to commence from ~Q1 2027. Geophysical and geotechnical 
activities may be completed over several multi-week campaigns split over the five-year period of this EP and 
could consist of approximately 100 days of survey activities in total. The vessels involved in the activity will 
be operating 24 hours a day. 

Timing and duration may be subject to change due to survey vessel availability, unforeseen circumstances 
and weather. To allow for some flexibility for contingency purposes, the EP allows for the activities to occur 
at any time throughout the year and at any time within the calendar years 2027 to 2031. Therefore, this EP 
has assessed risks relevant to geophysical and geotechnical survey activities in all seasons to provide 
operational flexibility on project schedule changes and survey vessel availability. 

3.6 Geophysical surveys  
A geophysical survey is the systematic collection of geophysical data. Survey methods used for the 
geophysical surveys in this GPGT Surveys Program involve acoustic measurements to characterise the 
seabed features, seabed morphology and the sub-seabed stratigraphy. A variety of geophysical systems 
described below may be used depending on seabed soil conditions and required penetration and resolution. 
Some of the systems act as the transmitter and receiver; others have a separate transmitter and a short 
hydrophone streamer as a receiver The industry accepted techniques are outlined in Table 3-3 and 
described in the following sections. These will be adopted to achieve the objectives of the geophysical 
survey scope. 

The geophysical survey techniques may occur anywhere within the Operational Area. Geophysical sources 
emit sound at a variety of intensities and frequencies depending on the resolution of information required. A 
summary of estimated source levels and operating frequencies for the proposed geophysical survey 
techniques is provided in Table 3-3. 
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Figure  3-2: Deployment of geophysical equipment via autonomous underwater vehicle  

 

 
Figure  3-3: Deployment of geophysical survey equipment from a survey vessel  
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Figure  3-4: Examples of piezocone, T -bar and ball penetrometers  

3.7.2 Cored borehole  

Some boreholes will be required at the proposed rig sites to recover physical samples at greater depths than 
can achieved using piston core sampling (Section 3.7.3) and especially where significant layers of cemented 
material are present. The equipment used to drill each borehole could involve drilling from the sea surface 
from a vessel (Figure 3-2), where drilling takes place through a riser spanning the water depth and which is 
slotted into a base frame located on the seabed (Figure 3-6). The drilling vessels generally have a length of 
less than 100 m and always have dynamic positioning capability. 

In the first case, the borehole is advanced by either push sampling (thin or thick-walled tubes) at intervals or 
PCPT testing (Section 3.7.1), each interval followed by drilling to each completed depth using a bit of 
diameter approximately 125 mm. Where cemented layers are encountered, coring equipment is used to 
recover representative samples for those layers. In some cases, depending on the strength of the formation, 
the borehole may need to be stabilised by running sufficient casing to span the weak formation. Drilling mud 
is generally used in the process, in order to lubricate the drill bit, keep the borehole stable and hopefully 
preclude the necessity for casing. Seawater is the primary constituent of geotechnical drilling fluids. In 
suitable seabed sediments the base fluid (seawater) can be used as the drilling fluid. However, often one or 
more drilling fluid additives are mixed with the base fluid to produce a drilling fluid with the appropriate 
properties for the seabed conditions. The geotechnical survey would involve discharge of a small amount of 
drill cuttings and associated fluids to the marine environment at seabed level. The drill fluid additives will only 
be known after the contract is awarded and the specific type of seabed coring is confirmed. However, all 
drilling fluid products proposed by the geotechnical contractor will be assessed by Woodside using the 
Chemical Selection and Assessment Environment Guideline prior to approval for use. 

The second case involves deploying a self-contained drilling unit to the seafloor rather than using a 
dedicated vessel. In this scenario there is no drill pipe between the vessel and the seafloor and only a 
combined lifting wire and umbilical runs from the drill unit up to the vessel. Apart from being remote from the 
vessel this is a similar operation where the drilling unit can provide either core samples or CPT investigations 
using a combination of drilling and pushing the CPT probe through the drill pipe. 

The seafloor units typically use a smaller diameter pipe and do not always need the use of drilling mud. 
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Figure  3-5: Geotechnical drilling  and testing from a vessel  

Source: Victoria State Government, 2021 



Angel Carbon Capture and Storage Geophysical and Geotechnical Surveys (Commonwealth Waters) Environment Plan  

 
This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by 
any process (electronic or otherwise) without the specific written consent of Woodside. All rights are reserved.   

Controlled Ref No: NE0006AH0000001 Revision: 0 Page 47 of 338 

Uncontrolled when printed. Refer to electronic version for most up to date information. 
 

 
Figure  3-6: Model of a t ypical remote subsea drilling rig  (not to scale) 

3.7.3 Piston core and vibrocore  sampling  
Piston coring is normally used on soft, unconsolidated sediments. A piston corer is lowered by wire rope to 
the seabed, at approximately 1 m/s so the duration of lowering and recovery operation is short (minutes at 
each site). It has a counterweight attached to a trigger device that hits the seabed to release the corer 
allowing it to freefall a set distance and the momentum drives the core barrel into the seabed (Figure 3-8). As 
the barrel enters the sediment, a special internal piston creates a vacuum and helps to draw the core into the 
barrel. This suction reduces compaction of the sample in the inner sleeve. Core catchers prevent the 
sediment from coming out of the coring tube. The leading edge of the coring tube is tapered to minimise 
disturbing the sample and seabed. Sampling itself is of short duration, typically approximately 15 minutes at 
each location. 

When the depth of sampler refusal is reached, all equipment is withdrawn from the seabed. A small hole will 
remain in the seabed, which if does not collapse immediately, will infill with time. Typically, the hole left in the 
seabed will be proportional to the geometry of the sample tube (i.e. typically 3 m depth by 105 mm diameter). 

Piston core samples are typically 72 to 105 mm in diameter and 1 m to 6 m in length (Figure 3-10). 
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Figure  3-7: Example of a geotechnical piston corer  

         
Figure  3-8: Examples of geotechnical piston core sample tubes  

A vibrocore achieves a similar sample to a piston core but rather than using free fall momentum to drive the 
core barrel into the seabed, a vibrocore uses a motor above the barrel to vibrate the corer and the weight 
helps drive the barrel into the sediment. The sample is typically more disturbed, but the method produces 
better seabed penetration in sandy soils where a piston corer is of limited use. 

3.7.4 Box core and grab sampling  

Box core samplers (Figure 3-9) are designed to recover bulk, undisturbed samples of soft surficial material. 
Box dimensions of 0.5 m by 0.5 m by 0.5 m are typically used for offshore geotechnical surveys. The box 
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corer is mounted on a frame, which is lowered to the seabed. A self-releasing trigger mechanism, initiated 
once the frame reaches the seabed, allows the box corer to penetrate into the seabed. Penetration is limited 
by a stopper to 0.5 m depth. 

The volume of sample recovery is typically approximately 0.125 m³. 

        
Figure  3-9: Examples of box core sample rs  

3.8 Water sampling and profiling  

3.8.1 Water sampling  
Discrete water samples may be taken from desired water depths using for example a Niskin or Van Dorn 
water sampler. The samplers are deployed to the desired depth by hand or using a winch. 

3.8.2 Water profiling  
Water profiling can be used with a variety of sensors to establish for example: water temperature, 
conductivity, turbidity, pH and dissolved oxygen level, at differing depth through the water column. The 
profiler is lowered through the water column by hand or using a winch. After the desired depth is reached the 
profiler will be recovered to the deck and recorded data downloaded. 

3.9 Vessels  

3.9.1 Survey vessels  
Several types of survey vessels will be required to complete the activities associated with the GPGT Surveys 
Program. A multi-purpose survey vessel will be used that can conduct geophysical surveys, ROV survey 
operations and light geotechnical operations. Other vessels will be used to undertake geotechnical surveys 
such as a geotechnical drilling vessel. A conservative approach has been employed to select vessel 
parameters to assess the risks and impacts. Uncrewed surface vessels are controlled from a remote 
operations centre and are likely to replace conventional vessels for numerous survey tasks over the life of 
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Figure  3-10: Typical geotechnical investigation vessel  

3.9.2 Autonomous underwater vehicles  
An AUV is a self-propelled submersible vehicle that tracks a programmed course. An AUV is not tethered to 
the survey vessel and typically returns to the vessel to change batteries, download data and receive mission 
planning (new course program). Typically, the vessel USBL system will be used to track the AUV during a 
dive and to communicate with the vehicle using acoustic telemetry. AUVs have options to include additional 
payloads such as synthetic aperture sonar, forward looking sonar, turbidity sensors, doppler velocity log and 
digital cameras. 

3.9.3 Remotely operated vehicles  
An ROV is a tethered underwater vehicle. ROVs can be fitted with various tools and are fitted with camera 
systems (still/video). Additional sensors may include, altimeter, doppler velocity log, laser scanners, 
manipulator use to take sediment or water samples, or pipe trackers to locate buried cables or pipes. 
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4. DESCRIPTION OF THE EXISTING ENVIRONMENT 

4.1 Overview  
In accordance with Regulations 21(2) and 21(3) of the Environment Regulations, this section describes the 
existing EMBA by the activity (planned and unplanned), as described in Section 3, including details of the 
particular relevant values and sensitivities of the environment, which were used for the risk assessment. 

The EMBA is the largest spatial extent where unplanned events could have an environmental and/or socio-
cultural consequence on the surrounding environment. For this EP, the EMBA is the potential spatial extent 
of surface and in-water hydrocarbons at concentrations above ecological impact thresholds, in the event of 
the worst-case credible spill scenario. The ecological impact thresholds used to delineate the EMBA are 
defined in Section 6.9.1.2. The worst-case credible spill scenario for this EP is accidental vessel collision 
resulting in a breach of survey vessel fuel tanks. The EMBA also includes any areas that are predicted to 
experience shoreline contact with hydrocarbons above threshold concentrations. For the purpose of this EP, 
the EMBA is based on the combined outcome of quantitative hydrocarbon spill modelling of one vessel 
collision scenario at two different locations within the Operational Area: one offshore and one at the State 
waters boundary. 

Woodside recognises that hydrocarbons may be visible at lower concentrations than the ecological impact 
thresholds defined in Table 4-1. These visible hydrocarbons have the potential to cause socio-cultural 
impacts. In respect to this, the EMBA also includes hydrocarbon thresholds where socio-cultural impact 
could occur. Receptors relevant to the socio-cultural hydrocarbon thresholds include cultural values and 
heritage, Commonwealth and State marine protected areas (MPAs), National and Commonwealth Heritage 
Listed places, areas of tourism and recreation, and commercial and traditional fisheries. For this EP, the 
socio-cultural hydrocarbon thresholds for surface hydrocarbons encompasses an area wider than the EMBA 
for ecological impacts. The EMBA and socio-cultural EMBA are shown in Figure 4-1 and described in 
Table 4-1. The combined EMBA is shown in Figure 4-2. 

The EMBA does not represent the predicted coverage of any one hydrocarbon spill nor depict a slick or 
plume at any particular point in time. Rather, the EMBA represents a composite of a large number of 
theoretical paths, integrated over the full duration of the simulations under various metocean conditions. 

Table  4-1: Hydrocarbon spill thresholds used to define the EMBA for surface and in -water 
hydrocarbons  

Hydrocarbon 
type  

Ecological hydrocarbon 
thresholds 1 

Socio -cultural 
hydrocarbon 
thresholds 1 

Planning area for scientific 
monitoring  

Surface 10 g/m² 
This represents the minimum 
oil thickness (0.01 mm) at 
which ecological impacts (e.g. 
to birds and marine 
mammals) are expected to 
occur. 

1 g/m² 
This represents a wider area where a visible sheen may be 
present on the surface and, therefore, the concentration at which 
socio-cultural impacts to the visual amenity of the marine 
environment may occur. However, it is below concentrations at 
which ecological impacts are expected to occur. 
This low exposure value also establishes the planning area for 
scientific monitoring (NOPSEMA guidance note: A652993, April 
2019). 

Dissolved` 50 ppb 
This represents potential toxic effects, particularly 
sublethal effects to highly sensitive species (NOPSEMA 
2019). As dissolved hydrocarbons are within the water 
column and not visible, impacts to socio-cultural 
receptors are associated with ecological impacts. 
Therefore, dissolved hydrocarbons at this threshold also 
represent the level at which socio-cultural impacts may 
occur. 

10 ppb 
This low exposure value establishes 
the planning area for scientific 
monitoring (based on potential for 
exceedance of water quality triggers) 
(NOPSEMA 2019). This area is 
described further in Appendix G. 
In the event of a spill, DNP will be 
notified of AMPs that may be contacted 
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Hydrocarbon 
type  

Ecological hydrocarbon 
thresholds 1 

Socio -cultural 
hydrocarbon 
thresholds 1 

Planning area for scientific 
monitoring  

Entrained 100 ppb 
This represents potential toxic effects, particularly 
sublethal effects to highly sensitive species (NOPSEMA 
2019). As entrained hydrocarbons are within the water 
column and not visible, impacts to socio-cultural 
receptors are associated with ecological impacts. 
Therefore, entrained hydrocarbons at this threshold also 
represent the level at which socio-cultural impacts may 
occur. 

by hydrocarbons at this threshold 
(Table 7-5). 

Shoreline  100 g/m² 
This represents the 
threshold that could impact 
the survival and 
reproductive capacity of 
benthic epifaunal 
invertebrates living in 
intertidal habitat. 

10 g/m² 
This represents the volume 
where hydrocarbons may 
be visible on the shoreline 
but is below concentrations 
at which ecological 
impacts are expected to 
occur. 

N/A 

1 Further details including the source of the thresholds used to define the EMBA in this table are provided in 
Section 6.9.1.2. 

 
Figure  4-1: EMBA by the Geophysical and Geotechnical Surveys Program  





Angel Carbon Capture and Storage Geophysical and Geotechnical Surveys (Commonwealth Waters) Environment Plan  

 
This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by 
any process (electronic or otherwise) without the specific written consent of Woodside. All rights are reserved.   

Controlled Ref No: NE0006AH0000001 Revision: 0 Page 55 of 338 

Uncontrolled when printed. Refer to electronic version for most up to date information. 
 

 
Figure  4-3: Location of the Operational Area  and relevant marine bio -regions  

4.3 Matters of national environmental significance (EPBC Act ) 
Table 4-2 summarises the matters of national environmental significance (MNES) overlapping the 
Operational Area and EMBA, according to Protected Matters Search Tool (PMST) results (Appendix D). It 
should be noted that the EPBC Act PMST is a general database that identifies areas in which protected 
species have the potential to occur. The PMST conducts searches to determine the presence/absence of 
MNES based on a conservative grid-based search function. Marine areas (>30 km) from the coast use 
32 km × 32 km grid cells to determine the spatial overlap with listed MNES. Accordingly, the PMST report 
(Appendix D) can indicate the presence of MNES that do not actually intersect with the Operational Area or 
EMBA. To ensure the accurate consideration of any impacts from the GPGT Surveys Program on MNES, 
shapefiles (provided for by Department of Climate Change, Energy, the Environment and Water [DCCEEW]) 
have been assessed using Geographic Information System software to determine the actual presence and 
distance to MNES. 

Additional information on these MNES are provided in the subsequent sections of this chapter and described 
in detail in Appendix D. 
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Table  4-2: Summary of relevant matters of national environmental significance identified by the 
EPBC Act  Protected Matters Search Tool as potentially occurring within the Operational Area  and 
EMBA 

MNES Number of 
MNES in 

Operational Area  

Number of 
MNES in 
EMBA 

Relevant section  

World Heritage Properties 0 1 Section 4.9 
Section 11.2 of the Master 
Existing Environment 
(Appendix C) 

National Heritage Places 0 1 

Wetlands of International Importance (Ramsar) 0 0 Section 4.9 
Sections 4 and 5 of the 
Master Existing 
Environment (Appendix C) 

Commonwealth Marine Area 2 2 

Listed Threatened Ecological Communities 0 0 

Listed Threatened Species 26 32 Section 4.6 
Sections 3 to 8 of the 
Master Existing 
Environment (Appendix C) 

Listed Migratory Species 41 54 

4.4 Physical environment  
The Operational Area lies in waters approximately 35 m to 135 m deep on the continental shelf (Figure 4-4). 
The bathymetry within the Operational Area is generally flat, which is consistent with the broader NWS 
Province shelf region (Baker et al. 2008). The seabed has a gentle (0.05°) seaward gradient, extending to a 
relatively steep outer slope approximately 200 to 300 km offshore in water depths of around 200 m (Dix et al. 
2005). The continental slope then descends more rapidly from the shelf edge to depths greater than 1000 m 
to the north-west (James et al. 2004). 

Appendix C summarises the physical characteristics of the environment within the EMBA. 
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Figure  4-4: Bathymetry of the Operational Area  

4.5 Habitats and biological communities  
Sediments in the Operational Area are broadly consistent with those in the NWS Province, as found in a 
survey conducted by BMT in 2021 around the Angel facility which found across all sites tested, the 
sediments collected were predominantly well sorted, yellow/brown coloured fine to coarse sand with large 
proportions of shell fragments (BMT 2021). Based on surveys conducted in 2014, as part of the Lambert 
Deep baseline investigations the sediment surveyed within the Operational Area are classified as sub-littoral 
sediments predominantly coarse silt and some shell fragments with burrows, mounds, polychaetes and 
occasional hydroids, interspersed with areas of muddy sand and occasionally polychaetes and sparse 
epibiota (Jacobs 2014). 

This is reasonably consistent with the Woodside sampling programs undertaken at Glomar Shoals and the 
Goodwyn Alpha (GWA) platform (AIMS 2014, BMT Oceanica 2015). Sediments in the outer NWS Province 
are relatively homogenous and are typically dominated by sands and a small portion of gravel (Baker et al. 
2008). Fine sediment size classes (e.g. muds) increase with proximity to the shoreline and the shelf break 
but are less prominent in the intervening continental shelf (Baker et al. 2008). Carbonate sediments typically 
account for the bulk of sediment composition, with both biogenic and precipitated sediments present on the 
outer shelf (Dix et al. 2005). Beyond the shelf break, the proportion of fine sediments increases along the 
continental slope towards the Exmouth Plateau and the abyssal plain (Baker et al. 2008). 

Approximately 18.34% of the Glomar Shoals KEF is overlapped by the Operational Area, in water depths 
between approximately 26 and 70 m (Figure 4-11). These submerged shoals are large (215 km²), complex 
bathymetrical features on the outer continental shelf off the Pilbara. The shoals rise gently on the south-west 
side of the reef from 80 m depth to a single plateau at 40 m depth. The north-eastern side of the shoals rises 
steeply from 70 m to 40 m depth. The shoals are relatively shallow, with water depths reaching 22 to 28 m at 
its shallowest point. 
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Habitat/community  Key locations within the EMBA 

Seagrass beds and 
macroalgae 

Seagrasses are unlikely to occur in the Operational Area due to water depths but may be 
present in the shallower waters of the EMBA. Seagrasses in the Dampier Archipelago are 
generally sparse, occurring in low abundance on shallow sandy sediments in sheltered 
areas and interspersed with other benthic communities and habitats (Jones 2004, 
Department of Conservation and Land Management (CALM) 2005, MScience 2014). 
Surveys and studies of the region have identified nine species: Cymodocea angustata, 
Enhalus acoroides, Halophila decipiens, H. minor, H. ovalis, H. spinulosa, Halodule 
uninervis, Thalassia hemprichii and Syringodium isoetifolium (McMahon et al. 2017, 
Woodside 2006). However, Halophila is the predominant genus and is typically restricted to 
the 6 m (chart datum) depth contour (MScience 2014). 
Macroalgal communities of the north-west of Western Australia are relatively poorly 
understood/surveyed in comparison to other regions of Australia (Huisman 2004, Huisman 
and Borrowitzka 2003). Macroalgae generally require a hard substrate, sufficient light and 
water clarity to survive, so are generally limited to shallow water. Macroalgal assemblages 
in the Pilbara region display an ephemeral growth pattern and may not be present 
year-round, despite the presence of suitable habitat.  
The most abundant group of algae in the region is brown algae; in particular, species from 
the genera Sargassum, Dictyopteris and Padina are very common (Woodside 2006). The 
most common species of green algae in the Dampier Archipelago include Caulerpa species 
and calcareous Halimeda species (Jones 2004, CALM 2005). A variety of red algae are 
also found in the Dampier Archipelago including corallines, calcified red algae and algal turf 
(Jones 2004). 

Mangroves Mangroves are an important part of the coastal ecosystem, contributing to primary 
productivity and providing habitat for fauna species including fish, sea snakes, turtles and 
birds (Wells and Walker 2003). The significance of tropical arid zone mangroves along the 
Pilbara coastline is recognised. Specific guidance documentation has been established by 
the Environmental Protection Authority (EPA 2001) to protect these communities, habitats 
and dependant habitats from development pressures.  
Six species of mangrove occur in the Dampier region: Avicennia marina, Aegialitis 
annulata, Aegiceras corniculatum, Bruguiera exaristata, Ceriops tagal and Rhizophora 
stylosa (Semenuik and Wurm 1987). Avicennia marina is the most abundant species. 

Other communities and habitats  

Plankton Plankton within the Operational Area and EMBA are expected to be representative of the 
wider NWMR as detailed in Section 4.3 of the Master Existing Environment (Appendix C). 
Primary productivity of the NWS is largely driven by offshore influences (as reported by 
Brewer et al. 2007, with periodic upwelling events and cyclonic influences driving coastal 
productivity, and with nutrient recycling and advection. Cyanobacteria and diatoms are the 
predominant phytoplankton contributors. It is expected that the dominant primary 
consumers are copepods, with a wide range of secondary consumers comprising larger 
planktonic taxa (including larval fish and invertebrates) (Wilson et al. 2003). Spatial and 
temporal patterns in the distribution and abundance of macrozooplankton on the NWS are 
influenced by sporadic climatic and oceanographic events, with large inter-annual changes 
in assemblages (Wilson et al. 2003). Further detail regarding productivity at other notable 
locations within the EMBA (e.g. North-west Cape) is provided in the Master Existing 
Environment, Section 4.3.3 of Appendix C. 

Pelagic and demersal 
fish populations  

Pelagic and demersal fish populations within the Operational Area and EMBA are expected 
to be representative of the NWMR (described in the Master Existing Environment, 
Section 5.3). 
Particular features within the EMBA that are known to support pelagic and demersal fish 
populations include the Ancient Coastline at 125 m Depth Contour KEF and Glomar Shoals 
(including the Glomar Shoals KEF). Detail regarding these features is provided in the 
Master Existing Environment, Section 9 of Appendix C. Notably, the presence of subsea 
infrastructure associated with the GWA, Pluto and Angel facilities has resulted in the 
development of demersal fish communities that would otherwise not occur in the 
Operational Area due to the generally featureless, soft substrate that is present (McLean et 
al. 2017). 
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Habitat/community  Key locations within the EMBA 

Epifauna and infauna Filter feeders such as sponges, ascidians, soft corals, and gorgonians are animals that 
feed by actively filtering suspended matter and food particles from water by passing the 
water over specialised filtration structures (DEWHA 2008). Filter feeders within the EMBA 
are expected to be representative of the NWMR, with notable areas of high sponge 
diversity occurring at Glomar Shoals (see Master Existing Environment, Section 5.4 of 
Appendix C). Discrete areas of hard substrate hosting sessile filter feeding communities 
may also be associated within the Ancient Coastline at 125 m Depth Contour KEF, which 
overlaps the Operational Area. Filter feeder communities within the Operational Area are 
present on the subsea infrastructure and facilities, which provides hard substrate for 
attachment in an otherwise generally featureless, soft and sandy substrate. 

4.6 Protected species  
A total of 96 EPBC Act listed marine species considered to be MNES were identified as potentially occurring 
within the EMBA, of which a subset of 77 species were identified as potentially occurring within the 
Operational Area. The full list of marine species identified from the PMST reports is provided in Appendix D. 
The PMST report is produced from a grid-based search, which can cause species outside of the search area 
to be detected, such as terrestrial. Species identified in the PMST that are not known to inhabit shorelines, 
nor rely on the marine environment for their diet, are not assessed. One conservation dependent species 
has also been identified with a potential to occur within the Operational Area and EMBA. This species, the 
scalloped hammerhead, is listed on the Species Profile and Threats Database (DAWE 2021a). 

Species identified as potentially occurring within the Operational Area and EMBA and biologically important 
areas (BIAs) or habitat critical to their survival (habitat critical) that overlap the Operational Area and EMBA 
are listed in Table 4-4 to Table 4-12. Figure 4-5 to Figure 4-9 show the spatial overlap between relevant BIAs 
and habitat critical areas and the Operational Area and EMBA. Species that have been identified as having 
ecologically significant interactions in the Operational Area are described in further detail in this section. Key 
threatened and migratory species and associated biologically important behaviours in the EMBA are further 
described in Appendix C. 

4.6.1 Fish, sharks and rays  
A total of 13 EPBC Act listed threatened and migratory fish species have been identified to potentially occur 
within the EMBA, of which 13 may occur in the Operational Area (Table 4-4). A full list of EPBC Act listed 
species identified in the PMST search is provided in Appendix D. 

BIAs that overlap the Operational Area and EMBA are presented in Figure 4-5 and Table 4-5. The 
Operational Area and EMBA overlap one foraging BIA for the whale shark. 

Further description of BIAs is provided in Appendix C. 
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Species name  Common name  Environment Protection and 
Biodiversity Conservation Act 1999  

(as per PMST report Appendix  D) 

Potential for interaction  

Threatened 
status  

Migratory status  Operational Area  EMBA 

Rhincodon typus Whale shark Vulnerable Migratory Foraging, feeding or related 
behaviour known to occur in 
area 

Foraging, feeding or related 
behaviour known to occur in 
area 

Sphyrna lewini Scalloped hammerhead Conservation 
dependent 

N/A Species or species habitat 
likely to occur in area 

Species or species habitat 
likely to occur in area 

 

Table 4-5: Fish, shark and ray biologically important areas (BIAs) within the EMBA 

Species  BIA type  Approx . distance and direction of 
BIA from Operational Area  (km)  

Whale shark Foraging known to occur (northward from Ningaloo along 200 m isobath) Overlaps Operational Area  
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Figure  4-5: Whale shark BIAs  overlapping the EMBA and tagged whale shark satellite tracks  

Satellite tracks source: Meekan and Radford 2010  
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4.6.2 Marine reptiles  

A total of 8 EPBC Act listed threatened and migratory marine reptile species have been identified to 
potentially occur within the EMBA, of which 8 may occur in the Operational Area (Table 4-6). A full list of 
EPBC Act listed species identified in the PMST search is provided in Appendix D. 

BIAs that overlap the EMBA are presented in Table 4-7. Habitat critical overlapping the EMBA is presented 
in Table 4-8. The Operational Area also overlaps BIAs and habitat critical (Figure 4-6, Table 4-7, Figure 4-7). 

Further description of BIAs is provided in Appendix C. 
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Table 4-6: Threatened and migratory marine reptile species predicted to occur within the Operational Area and EMBA 

Species name  Common name  Environment Protection and 
Biodiversity Conservation Act 1999  
(as per PMST report Appendix  D) 

Potential for interaction  

Threatened 
status  

Migratory status  Operational Area  EMBA 

Aipysurus apraefrontalis Short-nosed seasnake Critically 
Endangered 

N/A Species or species habitat 
known to occur in area 

Species or species habitat 
known to occur in area 

Aipysurus foliosquama Leaf-scaled seasnake Critically 
Endangered 

N/A Species or species habitat 
likely to occur in area 

Species or species habitat 
known to occur in area 

Caretta caretta Loggerhead turtle Endangered Migratory Congregation or aggregation 
known to occur in area 

Breeding known to occur in 
area 

Chelonia mydas Green turtle Vulnerable Migratory Congregation or aggregation 
known to occur in area 

Breeding known to occur in 
area 

Crocodylus porosus Salt-water crocodile, estuarine 
crocodile 

N/A Migratory Species or species habitat 
may occur in area 

Species or species habitat 
may occur in area 

Dermochelys coriacea Leatherback turtle, leathery turtle, luth  Endangered Migratory Species or species habitat 
likely to occur in area 

Breeding likely to occur in area 

Eretmochelys imbricata Hawksbill turtle Vulnerable Migratory Congregation or aggregation 
known to occur in area 

Breeding known to occur in 
area 

Natator depressus Flatback turtle Vulnerable Migratory Congregation or aggregation 
known to occur in area 

Breeding known to occur in 
area 

 

Table 4-7: Marine turtle BIAs  within the EMBA 

Species  BIA type  Approx . distance and direction of 
BIA from Operational Area  (km)  

Flatback turtle Foraging, migration corridor, internesting, mating, and nesting (Dampier Archipelago [islands to the west 
of the Burrup Peninsula]) 

9 km south-east of Operational Area 

Internesting buffer (Dixon Island) Overlaps Operational Area 
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Species  BIA type  Approx . distance and direction of 
BIA from Operational Area  (km)  

Foraging, migration corridor, internesting, mating, nesting (Dampier Archipelago [islands to the west of 
the Burrup Peninsula]) 

9 km south of Operational Area 

Nesting (Rosemary Island) 13 km south-west of Operational Area 

Loggerhead turtle Internesting buffer (Rosemary Island) Overlaps Operational Area 

Internesting buffer (Cohen Island) Overlaps Operational Area 

Nesting (Rosemary Island) 13 km south-west of Operational Area 

Nesting (Cohen Island) 7 km south of Operational Area 

 

Table 4-8: Internesting habitat critical to the survival of marine turtle species predicted to occur within the EMBA 

Species  Genetic 
stock  

Nesting locations  Approx. distance and direction 
from Operational Area  (km)  

Internesting 
buffer  

Nesting 
period  

Hatching 
period  

Green turtle NWS Dampier Archipelago Overlaps Operational Area 20 km Nov to Mar 
(peak: Dec 
to Feb) 

Jan to May 
(peak: Feb 
to Mar) Barrow Island, Montebello Islands, Serrurier Island and 

Thevenard Island 
60 km south-west of Operational Area 

Flatback turtle Pilbara Dampier Archipelago, including Delambre Island and 
Hauy Island 

Overlaps Operational Area 60 km  Oct to Mar 
(peak: Nov 
to Jan) 

Feb to Mar 

Mundabullangana Beach 47 km south-east of Operational Area 

Barrow Island, Montebello Islands, coastal islands from 
Cape Preston to Locker Island 

20 km south-west of Operational Area 

Hawksbill 
turtle 

Western 
Australia 

Dampier Archipelago, including Delambre Island and 
Rosemary Island 

Overlaps Operational Area 20 km Oct to Feb 
(peak: Oct to 
Jan) 

All-year 
(peak: Dec 
to Feb) 

Cape Preston to mouth of Exmouth Gulf including 
Montebello Islands and Lowendal Islands 

60 km south-west of Operational Area 
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Figure  4-6: Marine reptile BIAs  overlapping and adjacent to the Operational Area  
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Figure  4-7: Habitat critical to the survival of marine turtles overlapping and adjacent to the Operational Area  
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4.6.3 Marine mammals  

A total of 12 EPBC Act listed threatened and migratory marine mammal species have been identified to 
potentially occur within the EMBA, of which 12 may occur in the Operational Area (Table 4-9). A full list of 
EPBC Act listed species identified in the PMST search is provided in Appendix D. 

BIAs that overlap the EMBA are presented in Table 4-10, Figure 4-8, and Figure 4-9. 

Further description of BIAs is provided in Appendix C. 
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Table 4-10: Marine mammal BIAs  within the EMBA 

Species  BIA type  Approx . dis tance and direction 
from Operational Area  (km)  

Humpback whale Migration (north and south) (the migration corridor extends from the coast to out to 
approximately 100 km offshore in the Kimberley region extending south to North-west Cape; 
from North-west Cape to south of Shark Bay, the migration corridor is reduced to 
approximately 50 km) 

Overlaps Operational Area  

Pygmy Blue Whale Migration (the migration corridor extends from the coast to out to approximately 100 km 
offshore in the Kimberley region extending south to North-west Cape; from North-west Cape 
to south of Shark Bay, the migration corridor is reduced to approximately 50 km) 

Overlaps Operational Area 
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Figure  4-8: Pygmy blue whale BIAs  overlapping the EMBA and tagged whale tracks for northbound migration  
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Figure  4-9: Humpback whale BIAs  and tagged tracks overlapping the EMBA 

Source: Double et al. 2012, Double et al. 2010.. 
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4.6.4 Seabirds and migratory shorebirds  

A total of 8 EPBC Act listed threatened seabirds and shorebird species have been identified to potentially 
occur within the Operational Area, of which 5 are also migratory (Table 4-11). A total of 14 EPBC Act listed 
threatened seabirds and shorebird species have been identified to potentially occur within the EMBA, of 
which 8 are also migratory (Table 4-11). A full list of EPBC Act listed species identified in the PMST search is 
provided in Appendix D. 

BIAs that overlap the EMBA area presented in Table 4-12 and BIAs that overlap the Operational Area are 
shown in Figure 4-10. 

Detailed descriptions of seabirds and migratory shorebirds in the EMBA are provided in Appendix C. 
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Table 4-11: Threatened and migratory seabird and migratory shorebird species predicted to occur within the Operational Area and EMBA 

Species name  Common name  Environment Protection and 
Biodiversity Conservation Act 1999  

(as per PMST report Appendix  D) 

Potential for interaction  

Threatened 
status  

Migratory status  Operational Area  EMBA 

Actitis hypoleucos Common sandpiper N/A Migratory Species or species habitat 
may occur in area 

Species or species habitat 
known to occur in area 

Anous stolidus Common noddy N/A Migratory Species or species habitat 
may occur in area 

Species or species habitat 
may occur in area 

Apus pacificus Fork-tailed swift N/A Migratory Species or species habitat 
likely to occur in area 

Species or species habitat 
likely to occur in area 

Ardenna pacifica Wedge-tailed shearwater N/A Migratory N/A Breeding known to occur in 
area 

Calidris acuminata Sharp-tailed sandpiper Vulnerable Migratory Species or species habitat 
may occur in area 

Species or species habitat 
may occur in area 

Calidris canutus Red knot, knot Vulnerable Migratory Species or species habitat 
may occur in area 

Species or species habitat 
may occur in area 

Calidris ferruginea Curlew sandpiper Critically 
Endangered 

Migratory Species or species habitat 
may occur in area 

Species or species habitat 
likely to occur in area 

Calidris melanotos Pectoral sandpiper N/A Migratory Species or species habitat 
may occur in area 

Species or species habitat 
may occur in area 

Calonectris leucomelas Streaked shearwater N/A Migratory Species or species habitat 
likely to occur in area 

Species or species habitat 
likely to occur in area 

Charadrius leschenaultii Greater sand plover, large sand 
plover 

Vulnerable Migratory N/A Species or species habitat 
likely to occur in area 

Charadrius veredus Oriental plover, oriental dotterel N/A Migratory N/A Species or species habitat 
may occur in area 

Erythrotriorchis radiatus Red Goshawk Endangered N/A N/A Species or species habitat 
may occur in area 



Angel Carbon Capture and Storage Geophysical and Geotechnical Surveys (Commonwealth Waters) Environment Plan  

 
This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by any process (electronic or otherwise) without the specific written 
consent of Woodside. All rights are reserved.   

Controlled Ref No: NE0006AH0000001 Revision: 0 Page 78 of 338 

Uncontrolled when printed. Refer to electronic version for most up to date information. 
 

Species name  Common name  Environment Protection and 
Biodiversity Conservation Act 1999  

(as per PMST report Appendix  D) 

Potential for interaction  

Threatened 
status  

Migratory status  Operational Area  EMBA 

Fregata ariel Lesser frigatebird, least frigatebird N/A Migratory Species or species habitat 
likely to occur in area 

Species or species habitat 
known to occur in area 

Fregata minor Great frigatebird, greater frigatebird N/A Migratory Species or species habitat 
may occur in area 

Species or species habitat 
may occur in area 

Glareola maldivarum Oriental pratincole N/A Migratory N/A Species or species habitat 
may occur in area 

Hydroprogne caspia Caspian tern N/A Migratory N/A Breeding known to occur in 
area 

Hirundo rustica Barn Swallow N/A Migratory N/A Species or species habitat 
may occur within area 

Limnodromus semipalmatus Asian dowitcher Vulnerable  Migratory N/A Species or species habitat 
may occur in area 

Limosa lapponica Bar-tailed godwit N/A Migratory N/A Species or species habitat 
known to occur in area 

Limosa lapponica menzbieri Northern Siberian bar-tailed godwit, 
Russkoye bar-tailed godwit 

Endangered  N/A N/A Species or species habitat 
known to occur in area 

Macronectes giganteus Southern giant petrel Endangered Migratory Species or species habitat 
may occur in area 

Species or species habitat 
may occur in area 

Motacilla flava Yellow Wagtail N/A Migratory N/A Species or species habitat 
may occur within area 

Motacilla cinerea Grey Wagtail N/A Migratory N/A Species or species habitat 
may occur within area 

Numenius madagascariensis Eastern curlew, far eastern curlew Critically 
Endangered 

Migratory Species or species habitat 
may occur in area 

Species or species habitat 
known to occur in area 

Onychoprion anaethetus Bridled tern N/A Migratory N/A Breeding known to occur in 
area 



Angel Carbon Capture and Storage Geophysical and Geotechnical Surveys (Commonwealth Waters) Environment Plan  

 
This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by any process (electronic or otherwise) without the specific written 
consent of Woodside. All rights are reserved.   

Controlled Ref No: NE0006AH0000001 Revision: 0 Page 79 of 338 

Uncontrolled when printed. Refer to electronic version for most up to date information. 
 

Species name  Common name  Environment Protection and 
Biodiversity Conservation Act 1999  

(as per PMST report Appendix  D) 

Potential for interaction  

Threatened 
status  

Migratory status  Operational Area  EMBA 

Pandion haliaetus Osprey N/A Migratory N/A Breeding known to occur in 
area 

Phaethon lepturus White-tailed tropicbird N/A Migratory Species or species habitat 
likely to occur in area 

Species or species habitat 
likely to occur in area 

Phaethon lepturus fulvus Christmas Island white-tailed 
tropicbird 

Endangered N/A Species or species habitat 
may occur in area 

Species or species habitat 
may occur in area 

Phaethon rubricauda 
westralis 

Red-tailed tropicbird (Indian Ocean), 
Indian Ocean red-tailed tropicbird 

Endangered N/A Species or species habitat 
likely to occur in area 

Species or species habitat 
likely to occur in area 

Rostratula australis Australian painted snipe Endangered N/A N/A Species or species habitat 
may occur in area 

Sterna dougallii Roseate tern N/A Migratory  Foraging, feeding or related 
behaviour likely to occur within 
area  

Breeding likely to occur in area 

Sternula albifrons Little tern Vulnerable Migratory N/A Species or species habitat 
may occur within area 

Sternula nereis nereis Australian fairy tern Vulnerable N/A Breeding known to occur in 
area 

Breeding known to occur in 
area 

Thalasseus bergii Greater crested tern N/A Migratory N/A Breeding known to occur in 
area 
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Table 4-12: Seabird and shorebird BIAs  within the EMBA 

Species  BIA type  Approx. distance and direction 
from Operational Area (km)  

Fairy tern Breeding (Pilbara and Gascoyne coasts and islands) 3km south of Operational Area  

Breeding and foraging (Pilbara and Gascoyne coasts and islands) 51 km south-west of Operational Area 

Breeding and foraging (Pilbara and Gascoyne coasts and islands) Overlaps Operational Area 

Lesser crested tern Breeding (Kimberley, Pilbara and Gascoyne coasts and islands including Ashmore Reef) 90 km south-west of Operational Area 

Roseate tern Breeding and foraging (Kimberley, Pilbara and Gascoyne coasts and islands including Ashmore Reef) Overlaps Operational Area  

Breeding and foraging (Kimberley, Pilbara and Gascoyne coasts and islands including Ashmore Reef) Overlaps Operational Area  

Breeding and foraging (Kimberley, Pilbara and Gascoyne coasts and islands including Ashmore Reef) 78 km south-west of Operational Area 

Breeding (Kimberley, Pilbara and Gascoyne coasts and islands including Ashmore Reef) Overlaps the Operational Area 

Breeding (Kimberley, Pilbara and Gascoyne coasts and islands including Ashmore Reef) 10 km south-east of Operational Area 

Wedge-tailed 
shearwater 

Breeding and foraging (Kimberley, Pilbara) and Gascoyne coasts and islands including Ashmore Reef) Overlaps Operational Area  

Breeding and foraging (Kimberley, Pilbara and Gascoyne coasts and islands including Ashmore Reef) 11 km east of Operational Area 

Breeding and foraging (Kimberley, Pilbara and Gascoyne coasts and islands including Ashmore Reef) Overlaps Operational Area  

Breeding and foraging (Kimberley, Pilbara and Gascoyne coasts and islands including Ashmore Reef) Overlaps Operational Area 

Breeding (Kimberley, Pilbara and Gascoyne coasts and islands including Ashmore Reef) Directly adjacent to the Operational Area 
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Figure  4-10: Seabird and migratory shorebird BIAs  in relation to the Operational Area  
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EMBA to be an instructive means of identifying potentially relevant First Nations groups to be consulted (see 
Section 5). 

Further description of how Woodside engages with coastally adjacent First Nations groups is provided in 
Appendix C. 

 
Figure  4-13: Operational Area and socio -cultural  hydrocarbon thresholds  in relation to Native Title 
claims, d eterminations and ILUAs  
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Table 4-18: Cultural features and heritage values identified in publicly available literature  

First Nations group  Features and values  Source  Potential for overlap  

Operational Area  EMBA 

Ngarda-Ngarli  
(Mardudhunera, 
Ngarluma, 
Wong-Goo-Tt-Oo, 
Yaburara and/or 
Yindjibarndi) 

Value: Traditional knowledge recalls that the sea is a source of 
creation for flying foxes. 
Value: Petroglyphs are understood as permanent signs left by 
ancestral beings. 
Value: Petroglyphs depict the law. 
Value: Cultural obligations to look after places of special potency. 
Value: Petroglyphs are important in initiation and education. 

DEC 2013 Possible (unspecified) 
 
No 
 
No 
Possible 
No 

Possible (unspecified) 
Possible (shoreline 
accumulation only) 
Possible (shoreline 
accumulation only) 
Possible 
Possible (shoreline 
accumulation only) 

Value: The sea is acknowledged a starting point for songlines, 
including the flying fox songline. 

MAC 2023 Possible (unspecified) Possible (unspecified) 

Feature: Resources including fishes, turtles and dugong. 
 
Value: Traditional knowledge recalls a sea serpent which travelled 
from the coast to inland pools. 

Water Corporation 2019 Possible (turtles, dugong, 
fish) 
Possible (unspecified) 

Possible (turtles, 
dugong, fish) 
Possible (unspecified) 

Value: Traditional knowledge recalls a water serpent from the 
ocean now lives in an inland pool. He created many sites and 
punishes law breakers. 
Value: In a separate account a sea serpent punishing people was 
driven back to the sea by a freshwater serpent. 

Barber and Jackson 
2011 

Possible (unspecified) 
 
 
Possible (unspecified) 

Possible (unspecified) 
 
 
Possible (unspecified) 

Value: Traditional knowledge recalls Manggan created the seas. Ngarluma Aboriginal 
Corporation 

Yes Yes 

Value: Traditional knowledge recalls Pannawonica Hill being 
carried from the sea near Barrow Island or Murujuga by a spirit 
bird. 

Hook et al. 2004 Possible (unspecified) Possible (unspecified) 

Value: Traditional knowledge recalls Murujuga is where ancestral 
beings emerged from the sea and brought the Law. 

Australian Heritage 
Council 2012 

Possible (unspecified) Possible (unspecified) 

Feature: Submerged First Nations archaeological sites in Cape 
Bruguieres channel. 

Benjamin et al. 2020 No Possible 
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First Nations group  Features and values  Source  Potential for overlap  

Operational Area  EMBA 

Feature: Submerged First Nations archaeological sites in Cape 
Flying Foam Passage. 

Benjamin et al. 2023 No Possible 

 Value: Traditional knowledge recalls Maarga (creation ancestors) 
lifted the land and sky out of the ocean. 

Milroy and Revell 2013  
Japingka Aboriginal Art 
Gallery 2023  

Possible (unspecified) Possible (unspecified) 

Feature: Submerged waterholes related to the Kangaroo songline. 
Value: Traditional knowledge holds that Songlines continue beyond 
the current coast and across the submerged landscape. 

Kearney et al. 2023  Possible 
Possible (unspecified) 

Possible 
Possible (unspecified) 

Value: Songlines are captured through storytelling, rock art, songs 
and dance, and in the landmarks themselves. 
Value: Murujuga is the start of many songlines, including the 
Seven Sisters. 

Bainger 2021  Possible (unspecified) 
 
Possible (unspecified) 

Possible (unspecified) 
 
Possible (unspecified) 

Value: Songlines at Murujuga date back to times when the sea-
level was lower. 

MAC 2023  Possible (unspecified) Possible (unspecified) 

Feature: Rock art. 
Feature: Sacred sites. 

Weerianna Street Media 
Production 2017  

Possible (submerged) 
Possible (unspecified) 

Possible (submerged) 
Possible (unspecified) 

Feature: Resources including fish, turtles. 
Feature: Fish traps exist throughout the archipelago. 
Feature: Shell middens exist on coastal margins. 
Feature: Submerged archaeological sites. 
Value: Law emerged from the sea and travelled inland. 

Leach et al. 2021 Possible (turtles, fish) 
No 
No 
No 
Possible (unspecified) 

Possible (turtles, fish) 
Possible 
Possible 
Possible 
Possible (unspecified) 

Feature: Resources including mangrove seeds, turtles, turtle eggs) 
 
Value: It is recalled that ceremonies were conducted on islands. 

Smyth 2007 Possible (turtles) 
 
No (other resources) 

Possible (turtles, turtle 
eggs, mangrove seeds) 
Possible (unspecified) 

Feature: Archaeological sites on Murujuga. McDonald 2015 
McDonald 2023 

No Possible (submerged 
and/or shoreline 
accumulation) 

Feature: Archaeological sites on Enderby Island. McDonald et al. 2023a No No 





Angel Carbon Capture and Storage Geophysical and Geotechnical Surveys (Commonwealth Waters) Environment Plan  

 
This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by any process (electronic or otherwise) without the specific written 
consent of Woodside. All rights are reserved.   

Controlled Ref No: NE0006AH0000001 Revision: 0 Page 93 of 338 

Uncontrolled when printed. Refer to electronic version for most up to date information. 
 

First Nations group  Features and values  Source  Potential for overlap  

Operational Area  EMBA 

Feature: Archaeological evidence of varied occupation and 
adaptation. 

Macfarlane and 
McConnel 2017 

No Possible (shoreline 
accumulation only) 

Value: Distinct way of life centred around the use of limited water 
and coastal resources. 

Possible Possible 

 Value/s: Dugongs (1), marine turtles (2), open shell middens (3), 
burial sites (4). 

 Possible (1, 2) 
No (3, 4) 

Possible (1, 2) 
No (3, 4) 

Feature: Resources including bluebone (1), molluscs (2), fish (3), 
crustaceans (4), oysters (5), birrga-birrga (cockles) (6), mulj 
(periwinkle) (7), njiwa (green crab) (8), umung-umung (hermit 
crab) (9). 

CALM 2005 Possible (1 to 6, 8) 
No (7, 9) 

Possible (1 to 6, 8, 9) 
No (7) 
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Table 4-19: Summary of feedback received via consultation to inform Existing Environment Description  

Relevant First  
Nations group/  

individuals  

Consultation  
context  

Description of value/ feature/interest  Potential for overlap  

Operational Area  EMBA 

Ngarluma Aboriginal 
Corporation 

Raised during 
the course of 
consultation for 
another EP 

Interest: Management of onshore heritage sites. No Possible (shoreline accumulation 
only) 

Interest: Submerged heritage. 
 

Possible Possible 

Robe River Kuruma 
Aboriginal Corporation  

Raised during 
consultation for 
this EP 

Value: Underwater sea country values. Possible (unknown) Possible (unknown) 

Raised during 
the course of 
consultation for 
another EP 

Feature: Coastline. No Possible (shoreline accumulation 
only) 

Feature: Underwater heritage. Possible Possible 

Wirrawandi Aboriginal 
Corporation 
representing 
Ngarda-Ngarli 
(Mardudhunera and 
Yaburara) 

Raised during 
the course of 
consultation for 
another EP 

Value: Whales (general interest around management of impacts to 
whales). 

Possible Possible 

Value: Turtles (general interest around management). 
Wirrawandi asked whether turtle monitoring programs are still in 
place. 

Possible Possible 

Feature: Rock art. No Possible (shoreline accumulation 
only) 

Interest: Submerged heritage.  Possible Possible 

Yindjibarndi Aboriginal 
Corporation 

Raised during 
consultation for 
this EP 

No values raised. - - 

Yamatji Marlpa 
Aboriginal Corporation  

Raised during 
consultation for 
this EP 

No values raised. - - 

Kimberley Land Council Raised during 
consultation for 
this EP 

No values raised. - - 
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Relevant First  
Nations group/  

individuals  

Consultation  
context  

Description of value/ feature/interest  Potential for overlap  

Operational Area  EMBA 

Interest: Coral. Fish are attracted to areas with coral. 
Concerned about coral bleaching because corals are important. 
Beautiful colours. They also attract a lot of other things. 
Fish carry coral spawn like bees pollinate flowers. If fish were looked 
after, the corals would get brighter and brighter (by transmitting 
nutrients and performing other ecosystem services, fish can be 
symbiotic with corals). 
Spawning events should be avoided (associated with full moon). 
Locations identified during consultation include Withnell Bay; 
Conzinc Bay; south-west of Legendre Island. 

No (location specific) No (location specific) 

Feature: Seagrass. Seagrasses provide protection for animals. 
Locations identified during consultation include Conzinc Island; 
between Angel and Gidley Island. 

No (location specific) Possible 

Value: Mangroves would have provided shelter, crabbing, digging for 
shellfish, could be turtle nurseries. 
Locations identified during consultation include Conzinc Bay north 
end; Flying Foam Passage; Searipple Passage; north-east bay of 
West Lewis Island. 

No (location specific) Possible 

Interest: Macroalgal communities, which are important primary 
production sites, habitats, and food sources (not explicitly identified 
by elders). 
Interest: Subtidal soft-bottom communities, which support 
invertebrate diversity (not explicitly identified by elders). 
Interest: Intertidal sand and mudflat communities, which are 
important primary production sites, support invertebrate diversity and 
provide food for shorebirds (not explicitly identified by elders). 
Interest: Rocky shores, which are habitats for intertidal organisms 
and provide food for shorebirds (not explicitly identified by elders). 

No  
 
 
No  
 
No 
 
No 

Possible 
 
 
Possible 
 
Possible 
 
Possible 
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Relevant First  
Nations group/  

individuals  

Consultation  
context  

Description of value/ feature/interest  Potential for overlap  

Operational Area  EMBA 

Feature: Fish traps. There are known fish traps in Conzinc Bay, and 
others would have or do exist in coastal areas of islands, such as 
Angel and Gidley Islands. People still use the Conzinc Bay fish traps 
regularly for catching mangrove jack, trevally and other fish. 
Value: Squidding (harvesting of squid from the ocean) around 
Conzinc Island. 

No 
 
 
 
No 

Possible 
 
 
 
No (location specific) 

Value: Appropriate cultural authority for Murujuga. Possible Possible 

Interest: Submerged Heritage 
 
Engage with researchers on options to identify potential submerged 
heritage. 

Possible  Possible  

Value: Songlines  
 
The potential impact on Jinna (Songlines) due to the lack of broader-
scale bathymetric information for the submerged landscape 

Possible  Possible  

Value/s: Stingrays  Possible  Possible  

Value/s: Sharks  Possible  Possible  

Value/s: Crustaceans  Possible  Possible  

Value/s: Octopus  Possible  Possible  

Value/s: Sea stars  Possible  Possible  

Value/s: Sea urchins  Possible  Possible  

Value/s: Sponges  Possible  Possible  

Value/s: Molluscs  Possible  Possible  

Value/s: Submerged Landscape  
Potential impact to Aboriginal heritage, due to the submerged 
coastline at initial occupation of the region, landscape features that 
would have defined the first travel routes used to move through 
Country.  

Possible  Possible  
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4.9.1.5 Summary of cultural features and heritage values  

Woodside has developed a robust understanding of cultural features and heritage values relevant to the 
activity through examination of publicly available information, studies and consultation with relevant persons 
under Regulation 25 of the Environment Regulations. 

The cultural features and heritage values identified in Sections 4.9.1.1 to 4.9.1.6 confirm whether there is 
any potential for these to exist within the Operational Area or EMBA. As previously described, topics that 
have been raised in the context of an interest linked to the natural environment are impact and risk assessed 
in Sections 6.8 and 6.9. 

A summary of cultural features and heritage values identified through both consultation and desktop 
assessment are provided in Table 4-20. 

Where cultural features are physical elements of a place, these can generally be assessed for impacts; 
where a feature is avoided, impacts from planned activities are not predicted. Heritage values relate less to 
what is significant and more to why something is significant; potential interactions between heritage values 
and the Operational Area can only be reliably informed by consultation with Traditional Custodians where 
they are willing to share the necessary knowledge. Assessment of heritage values beyond cultural features 
alone is addressed in Section 6.11 subject to these caveats. 
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4.9.1.6 Historic sites of significance  

There are no known sites of historic cultural heritage significance within the Operational Area. These are 
identified in the following sections and described in Appendix C. 

4.9.1.7 Historic underwater heritage  

The protection of historic underwater heritage under Commonwealth and State legislation is described in 
Appendix C. 

The Australasian Underwater Cultural Heritage Database records all known Maritime Cultural Heritage 
(shipwrecks, aircraft, relics and other underwater cultural heritage) in Australian waters. The Australian 
National Shipwreck Database lists all known shipwrecks in Australian waters. A search of these databases 
indicated that there are no sites within the Operational Area; however, two sites (shipwrecks) exist within the 
EMBA. 

Table 4-21 lists sites identified within 10 km of the Operational Area. Shipwreck locations in the wider NWMR 
and descriptions of National heritage listed shipwrecks are provided in Appendix C. 

Table  4-21: Underwater heritage sites within 10  km of the Operational Area  

Vessel 
name 

Year 
wrecked  

Wreck location  Latitude 
(D.MM °S) 

Longitude 
(D.MM °E) 

Distance and direction 
from Operational Area 

(km)  

Zelma 1990 Legendre Island, 
Dampier Archipelago 

20°22.63 116°52.48 9 km south from Operational 
Area 

 

 
Figure  4-14: Shipwrecks in the vicinity of the Operational Area  
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Figure  4-15: Murujuga Cultural Landscape World Heritage property boundary in relation to the 
Operational Area for the Geophysical and Geotechnical Surveys  Program  

4.9.2 Commercial fisheries  
A number of Commonwealth and State fishery management areas are located within the Operational Area 
and EMBA. Data from the Australian Bureau of Agricultural and Resource Economics and Sciences 
(ABARES) were used to identify if Commonwealth managed fisheries have fished within the Operational 
Area and EMBA in the most recently available five-year period of catch and effort data (2018 to 2022). 
FishCube data were also requested from the WA Department of Primary Industries and Regional 
Development (DPIRD) for the most recently available five-year period of fishery catch and effort data (2018 
to 2022) to analyse the potential for interaction of fisheries with the Operational Area and EMBA. Data was 
reviewed from the last five years as a subset of past fishing effort. This was deemed an appropriate period to 
represent potential future fishing effort over the lifecycle of this EP. 

This information was used to determine relevant fisheries for consultation who may be impacted by the 
proposed GPGT Surveys Program. Table 4-23 provides an assessment of the potential interaction and 
Appendix C provides further detail on the fisheries that were identified through desk-based assessment and 
consultation (Section 5).  

No Commonwealth managed fisheries were identified as having a potential interaction with the GPGT 
Surveys Program within the Operational Area and one within the EMBA. Nine State managed fisheries were 
identified as having a potential interaction with the GPGT Surveys Program within the Operational Area and 
10 within the EMBA (Figure 4-16). 
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Figure  4-16: State -managed fisheries with a potential for interaction with the Geophysical and Geotechnical Surveys Program  
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