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1. INTRODUCTION

11 Scope of This Environment Plan

3D Oil Limited (3D Oil) is proposing to undertake the Sauropod 3D marine seismic survey (hereafter
referred to as the Sauropod 3D MSS) in exploration permit area WA-527-P, which is located on the
North West Shelf in the Roebuck Basin. 3D QOil is the Operator and sole titleholder of WA-527-P,
which covers an area of 6,600 km2. The purpose of the Sauropod 3D MSS is to collect three-
dimensional (3D) geophysical data about the underlying rock types to inform oil and gas exploration.

This Environment Plan (EP) has been prepared in accordance with the requirements of the Offshore
Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act) and associated Offshore Petroleum
and Greenhouse Gas Storage (Environment) Regulations 2009 (OPGGS (E) Regulations). It has also
been prepared with reference to the Environment Plan Content Requirements Guidance Note (Rev 4,
April 2019) produced by the National Offshore Petroleum Safety and Environmental Management
Authority (NOPSEMA).

1.2 Proponent

3D Qil is an Australian Stock Exchange (ASX)-listed exploration company with a growing portfolio of
exploration acreage. 3D Oil currently has interests in exploration permits in the offshore Gippsland
(VIC/P57) and Otway Basins (T/49P) of South East Australia and the Roebuck Basin Offshore
Western Australia (WA-527-P).

Further information about 3D Oil is available at their website at: www.3doil.com.au.

1.3 Titleholder and Nominated Liaison Person

Permit titleholder and titleholder nominated liaison person details for WA-527-P are provided in Table
1-1.1f there is a change in the titleholder, the titleholder’'s nominated liaison person or a change in the
contact details for the titleholder or liaison person, 3D Oil will notify NOPSEMA and provide the
updated details (as described in Section 9.10 of this EP).

Table 1-1 Details of WA-527-P Titleholder and Nominated Liaison Person

Titleholder Details Liaison Person Details
3D Oil Limited Dr Dave Briguglio

Level 18, Exploration Manager

41 Exhibition St, E: dbriguglio@3doil.com.au
Melbourne 3000 T: +61 03 9650 9866
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2. ENVIRONMENTAL REQUIREMENTS

The Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act) provides the
regulatory framework for all offshore petroleum exploration, production and greenhouse gas (GHG)
activities in Commonwealth waters. The related OPGGS (E) Regulations 2009 require titleholders to
undertake their petroleum activity in accordance with an EP accepted by NOPSEMA. This EP has
been prepared to meet the requirements of the OPGGS (E) Regulations. This section provides
information on the requirements that apply to the activity. Requirements include relevant laws, codes,
standards, agreements, treaties, conventions or practices (in whole or part) that apply to the
jurisdiction in which the activity will take place.

The Sauropod 3D MSS will take place within Commonwealth waters. Relevant requirements
associated with the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act),
related policies, guidelines, plans of management, recovery plans, threat abatement plans and other
relevant advice issued by the Department of the Environment and Energy (DoEE) are detailed in
Section 4 in the applicable sub-sections, as part of the description of the existing environment.

Table 2-1 provides a summary of requirements that apply to the activity and are relevant to the
activity’s environmental management, while Table 2-2 summarises the international conventions and
agreements for which Australia is a signatory that are relevant to the Sauropod 3D MSS.
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Table 2-1  Summary of Requirements Relevant to the Activity and its Environmental Management
Requirements Scope (as Relevant to this EP) Application to Sauropod 3D MSS Administering
Authority
Australian Maritime Safety Facilitates international cooperation and mutual Under this Act, any hydrocarbon spill to the marine AMSA

Authority Act 1990

assistance in preparing and responding to major oil spill
incidents, and encourages countries to develop and
maintain an adequate capability to deal with oil pollution
emergencies.

environment, resulting from the survey must be reported.

In Commonwealth waters the Australian Maritime Safety
Authority (AMSA) is the Statutory Agency for vessels and
must be notified of all incidents involving a vessel.
Hydrocarbon spill risks are detailed in Section 8.

Biosecurity Act 2015
Biosecurity Regulations 2016

The objects of this Act are:

(a) to provide for managing the following:

(i) biosecurity risks;

(ii) the risk of contagion of a listed human disease;
(iii) the risk of listed human diseases entering Australian
territory or a part of Australian territory, or emerging,
establishing themselves or spreading in Australian
territory or a part of Australian territory;

(iv) risks related to ballast water;

(v) biosecurity emergencies and human biosecurity
emergencies;

(b) to give effect to Australia's international rights and
obligations, including under the International Health
Regulations, the SPS Agreement and the Biodiversity
Convention.

The Biosecurity Act and regulations apply to ‘Australian
territory’ which is the airspace over and the coastal seas out
to 12 nm from the coast line.

Biosecurity risks associated with the survey are detailed in
Section 8.8.

Department of
Agriculture and
Water
Resources
(DAWR)

Biosecurity Act 2015

Australian Ballast Water Management Requirements
(DAWR 2017)

Provides guidance on how vessel operators should manage
ballast water when operating within Australian seas in order
to comply with the Biosecurity Act. Section 8.8 details these
requirements.

DAWR
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ENVIRONMENTAL REQUIREMENTS

Requirements

Scope (as Relevant to this EP)

Application to Sauropod 3D MSS

Administering

Authority

Environment Protection and
Biodiversity Conservation Act
1999 (EPBC Act)

The EPBC Act aims to protect the environment,
particularly matters of national environmental
significance for which Australia has made international
agreements. The EPBC Act streamlines national
environmental assessment and approval processes, and
promotes ecologically sustainable development and
conservation of biodiversity. It also provides for a
cooperative approach to the management of natural,
cultural, social and economic aspects of ecosystems,
communities and resources.

Section 3A of the Act defines the principles of ecological
sustainable development. The following principles are
principles of ecologically sustainable development:

(a) decision-making processes should effectively
integrate both long-term and short-term economic,
environmental, social and equitable considerations;

(b) if there are threats of serious or irreversible
environmental damage, lack of full scientific certainty
should not be used as a reason for postponing
measures to prevent environmental degradation;

(c) the principle of inter-generational equity--that the
present generation should ensure that the health,
diversity and productivity of the environment is
maintained or enhanced for the benefit of future
generations;

(d) the conservation of biological diversity and ecological
integrity should be a fundamental consideration in
decision-making;

(e) improved valuation, pricing and incentive
mechanisms should be promoted.

Petroleum activities are excluded from within the

boundaries of a World Heritage Area (Sub regulation 10A(f).

Petroleum activities must be carried out in a manner
consistent with the principles of ecological sustainable
development set out in Section 3A of the EPBC Act.

Determination of impact and risk Acceptability details that

residual risks are ALARP and the principles of ecologically

sustainable development have been met (Section 6).

Assessment of impacts and risks to Matters of National
Environmental Significance (MNES) from the survey are
described in Section 7 and 8.

DoEE
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ENVIRONMENTAL REQUIREMENTS

Requirements

Scope (as Relevant to this EP)

Application to Sauropod 3D MSS

Administering

Authority
Environment Protection and Provides additional regulations in regards to Matters of Part 8 of the Regulations details requirements for operating DoEE
Biodiversity Conservation National Environmental Significance. vessels and aircraft in relation to cetaceans.
Regulations 2000
Section 7.2 detail these requirements.
EPBC Act Policy Statement 2.1 | The aim of this Policy Statement is to: The policy statement provides guidance on undertaking DoEE
Interaction between offshore provide practical standards to minimise the risk of seismic activities in Australian waters to limit potential
seismic exploration and whales = acoustic injury to whales in the vicinity of seismic survey | impacts to whales.
operations; Section 7.1 details how the policy statement has been
provide a framework that minimises the risk of biological | applied to this survey.
consequences from acoustic disturbance from seismic
survey sources to whales in biologically important
habitat areas or during critical behaviours; and
provide guidance to both proponents of seismic surveys
and operators conducting seismic surveys about their
legal responsibilities under the EPBC Act.
Historic Shipwrecks Act 1976 This Act protects historic wrecks (and associated relics) | Anyone who finds the remains of a ship, or an article DoEE
in Commonwealth waters that are more than 75 years associated with a ship, needs to notify the relevant
old. Under this Act, historic shipwrecks are protected for | authorities, as soon as possible but ideally no later than
their heritage values and maintained for recreational, after one week, and to give them information about what
scientific and educational purposes. has been found and its location.
Refer to Section 4 for information on historic shipwrecks in
relation to the Sauropod 3D MSS.
Navigation Act 2012 Regulates international ship and seafarer safety, Several Marine Orders are enacted under this Act relating AMSA

shipping aspects of protecting the marine environment
and the actions of seafarers in Australian waters.

It gives effect to the relevant international conventions
(MARPOL 73/78, COLREGS 1972) relating to maritime
issues to which Australia is a signatory.

to offshore petroleum activities, including:

Marine Order 21: Safety and emergency arrangements
Marine Order 27: Safety of navigation and radio equipment
Marine Order 30: Prevention of collisions

Marine Order 31: Vessel surveys and certification

Marine Order 58: Safe management of vessels
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Requirements

Scope (as Relevant to this EP)

Application to Sauropod 3D MSS

Administering

Authority
The Act also has subordinate legislation contained in
Regulations and Marine Orders. Section 7 details where the applicable requirements apply
to the survey.
Offshore Petroleum and Addresses all licensing, health, safety, environmental A titleholder must have an in force EP prior to the NOPSEMA
Greenhouse Gas Storage Act and royalty issues for offshore petroleum exploration commencement of any petroleum activity.
2006 and development operations extending beyond the three | This requirement is met by submission and acceptance of
Offshore Petroleum and nautical mile limit. this EP.
Greenhouse Gas Storage Ensures that petroleum activities are undertaken in an
(Environment) Regulations ecologically sustainable manner and in accordance with | A significant modification, change or new stage of an
2009 an approved EP. existing activity that is not included in an in-force EP
requires a revision of the EP to be submitted to NOPSEMA
for acceptance.
Titleholders are required to maintain financial assurance
sufficient to give the titleholder carrying out the petroleum
activity, the capacity to meet the costs, expenses and
liabilities that may result in connection with carrying out the
petroleum activity; doing any other thing for the purpose of
the petroleum activity; or complying (or failing to comply)
with a requirement under the OPGGS Act in relation to the
petroleum activity. This requirement must be met by the
titteholder before NOPSEMA can accept the EP.
Offshore Petroleum and An Act to impose levies relating to the regulation of Requires that EP levies are imposed on EP submissions, NOPSEMA

Greenhouse Gas Storage
(Regulatory Levies) Act 2003
Offshore Petroleum and
Greenhouse Gas Storage
(Regulatory Levies)
Regulations 2004

offshore petroleum activities and greenhouse gas
storage activities.

including revisions, where the activities to which the EP

relates are authorised by one or more Commonwealth titles.

This requirement applies once the EP is accepted.
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ENVIRONMENTAL REQUIREMENTS

Requirements

Scope (as Relevant to this EP)

Application to Sauropod 3D MSS

Administering

Authority
Protection of the Sea Regulates ship-related operational activities and invokes | Provides for discharges and emissions from ships as per AMSA
(Prevention of Pollution from certain requirements of the MARPOL Convention MARPOL Annex I, I, Ill, IV, V and VI. Several Marine
Ships) Act 1983 relating to discharge of noxious liquid substances, Orders are enacted under this Act relevant to the activity,
sewage, garbage, air pollution etc. including:
Marine Order 91: Marine pollution prevention — il
Marine Order 93: Marine pollution prevention — noxious
liquid substances
Marine Order 94: Marine pollution prevention — packaged
harmful substances
Marine Order 95: Marine pollution prevention — garbage
Marine Order 96: Marine pollution prevention — sewage
Marine Order 97: Marine pollution prevention — air pollution
Marine Order 98: Marine pollution prevention — anti-fouling
systems.
Provides exemptions for the discharge of materials in
response to marine pollution incidents.
Requires ships greater than 400 gross tonnes to have
pollution emergency plans.
Section 7 details where the applicable requirements apply
to the survey.
Protection of the Sea (Harmful Is an offence to engage in negligent conduct that results | If required a ship must have a current anti-fouling certificate | AMSA
Antifouling Systems) Act 2006 in a harmful anti-fouling compound being applied to a and must not use harmful antifouling compounds.
ship. Australian ships must hold ‘anti-fouling certificates’, | Marine Order 98: Marine Pollution Prevention — anti-fouling
provided they meet certain criteria. systems is enacted under this Act.
Section 7 details where the applicable requirements apply
to the survey.
International Association of Provides the industry with useful information for Provide guidelines for best practice operations of seismic IAGC

Geophysical Contractors
(IAGC) Environment Manual for

conducting geophysical field operations in an
environmentally sensitive manner.

surveys to minimise environment impacts.

Section 7.1 details applicable guidance.
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Requirements

Scope (as Relevant to this EP)

Application to Sauropod 3D MSS

Administering

Authority
Worldwide Geophysical
Operations (2013)
IAGC Mitigation Measures For Provides recommended mitigation measures for Provide recommended mitigation measures for cetaceans IAGC
Cetaceans during Geophysical | cetaceans during geophysical operations. IAGC during geophysical operations.
Operations (February 2015) recommends implementing the suggested controls
(mentioned in the document) in the absence of Section 7.1 details applicable requirements.
regulations or guidelines.
International Maritime Provide a globally consistent approach to the Specific requirements are that vessels have a biofouling IMO
Organisation (IMO) Guidelines = management of biofouling. They were adopted by the management plan and biofouling record book.
for the Control and Marine Environment Protection Committee (MEPC) in Section 8.8 details these requirements.
Management of Ships' July 2011 and were the result of three years of
Biofouling to Minimize the consultation between IMO Member States
Transfer of Invasive Aquatic
Species (Biofouling Guidelines)
2011
WA Department of Fisheries Identifies potential issues of concern associated with Provides guidance and mitigation strategies to avoid or WA
(DoF) Guidance Statement on seismic surveys on fish and fish habitats, as defined minimise potential impacts of seismic surveys on fish. Department of
Undertaking Seismic Surveys under the Fish Resources Management Act 1994 Primary
in WA Waters (FRMA). It is aimed at giving proponents direction on Section 7.1 details applicable requirements. Industries and
general standards and protocols designed to avoid or Regional
mitigate the potential impacts of seismic surveys on fish. Development
It is expected that proponents will incorporate these (DPIRD)
standards and protocols when planning and
implementing seismic surveys.
Draft National Strategy for The overarching goal of the Strategy is to provide Though in draft the strategy provides information and DoEE

Mitigating Vessel Strike of
Marine Mega-fauna (2016)

guidance on understanding and reducing the risk of
vessel collisions and the impacts they may have on
marine mega-fauna.

guidance on reducing vessel collisions with marine mega-
fauna.

Section 8.4 details applicable information and requirements.
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ENVIRONMENTAL REQUIREMENTS

Requirements

Scope (as Relevant to this EP)

Application to Sauropod 3D MSS

Administering

Authority

International Association of Oll
& Gas Producers (IOGP)
Recommended monitoring and
mitigation measures for
cetaceans during marine
seismic survey geophysical
operations (March 2017)

Provides recommendations on applying mitigation
measures for cetaceans during geophysical operations.
The measures outlined in this report are recommended
for use during all marine seismic surveys that use
compressed air source arrays, and are only intended for
cetaceans (whales, dolphins and porpoises).

Provides recommended mitigation measures for cetaceans
during a marine seismic survey, including exclusion zones,
soft starts, seismic testing procedures, and recording
Marine Fauna Observer (MFO) observations.

Section 7.1 details applicable requirements.

IOGP
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Table 2-2

Summary of Relevant International Agreements

ENVIRONMENTAL REQUIREMENTS

Agreement

Scope (as Relevant to this EP)

Relevance

1996 Protocol to the Convention on the
Prevention of Marine Pollution by Dumping
of Wastes and Other Matter, 1972

Contributes to the international control and prevention of marine
pollution by prohibiting the dumping of certain hazardous
materials. Under the 1996 Protocol, dumping is prohibited, except
for materials on an approved list.

No dumping of any wastes or other matter from survey
activities with the exception of those listed in Annex 1 of
the Protocol (which will be discharged in line with
MARPOL requirements).

Convention on Oil Pollution Preparedness,
Response and Cooperation 1990 (OPRC
90)

International Convention for the Prevention
of Pollution from Ships 1973/1978
(MARPOL 73/78)

International Regulations for Preventing
Collisions at Sea, 1972 (COLREGS)

International Contention for the Safety of
Life at Sea, 1974 (SOLAS)

International Convention on the Control of
Harmful Anti-fouling Systems on Ships,
2001

This Convention establishes measures for dealing with marine oil
pollution incidents nationally and in cooperation with other
countries.

This Convention covers prevention of pollution of the marine
environment by ships from operational or accidental causes. It
includes regulations aimed at preventing and minimising pollution
from ships (accidental and routine).

The COLREGS outline internationally agreed rules for safe
navigation, including ‘give way’ rules between vessels and other
requirements for safe conduct including the requirement to keep a
look out, travel at a safe speed, and how to operate vessels in
narrow channels.

This convention outlines the minimum safety standards in the
construction, equipment and operation of merchant ships.

The Convention prohibits the use of harmful organotins in anti-
fouling paints used on ships and establishes a mechanism to
prevent the potential future use of other harmful substances in
anti-fouling systems.

All vessels (> 400 GT) will have a SOPEP in place
(Section 9.6).

Pollution from the survey activities will be managed in
accordance with MARPOL requirements, as described
in Sections 7 and 8.

The survey will adhere to the requirements of
COLREGS as implemented in Commonwealth waters
through the Navigation Act 2012 (refer to Table 2-1).

The survey will adhere to the requirements of SOLAS
as implemented in Commonwealth waters through the
Navigation Act 2012 (refer to Table 2-1).

The survey will adhere to the requirements of the
convention as implemented through the Protection of
the Sea (Prevention of Pollution from Ships) Act 1983.
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3. DESCRIPTION OF THE ACTIVITY

3.1 Survey Location

The Sauropod 3D MSS will take place within Commonwealth waters off the north-west Western
Australian (WA) coast, within the Roebuck Basin in exploration permit area WA-527-P. The survey will
be undertaken within an ‘Acquisition Area’, where seismic data acquisition will occur. The Acquisition
Area will be located within a broader ‘Operational Area’, which includes additional space for vessel
activities such as line turns, run-ins, run-outs, soft-start procedures and seismic source testing.

The Acquisition Area will be up to a maximum of approximately 3,500 km?, with an Operational Area
of approximately 6,000 km? (Figure 3-1). At its closest point the Operational Area is approximately
120 km from the WA coast at Eighty Mile Beach, 190 km from Port Hedland and 230 km from
Broome. Water depths in the Acquisition Area range from approximately 95 to 172 m.

3.2 Schedule

The Sauropod 3D MSS will take a maximum of 60 days to acquire, and will be undertaken within the
acquisition window of January to April 2020, or January to April 2021.

The precise timing of the survey is subject to vessel availability, weather conditions and other
operational considerations, and will take into account the seasonality of environmental sensitivities,
where practicable. The exact start and end dates will be communicated to stakeholders (refer to
Section 9.5.
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Figure 3-1 Location of Sauropod 3D MSS
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3.3 Activity Details

DESCRIPTION OF THE ACTIVITY

The core activity that forms the basis for this EP is the undertaking of the Sauropod 3D MSS.
Associated activities in support of the survey are likely to include refuelling and resupply, use of
support vessels as required, and crew changes within the Operational Area. Associated activities are
described in this section as appropriate, with a focus on those considered relevant to the assessment
of environmental impact and risk. Key details of the proposed seismic survey are summarised in

Table 3-1 and described below.

The Sauropod 3D MSS will be undertaken by a seismic survey vessel towing an underwater seismic
source and a series of up to 12 streamers behind it. The seismic source will consist of an array of
airguns of varying volumes, distributed in three separate sub-arrays that will be discharged
alternately. The airguns emit high pressure pulses of sound, with the primary energy directed
downwards into the subsurface (not horizontally away from the source). The streamers contain
underwater microphones (known as hydrophones) which record the sound waves reflected off the
seabed and underlying rock formation. These data are later processed to provide information about
the structure and composition of geological formations below the seabed.

The survey vessel will tow the seismic source at 5-10 m beneath the sea surface, with a total
discharge volume of up to 3,090 cubic inches (in3). The total volume size of the airgun array has been
chosen based on the range of water depths within the survey area, and depth of the target within the
subsurface to ensure adequate seismic imaging.

The hydrophone streamers will extend approximately 7 km behind the vessel and measure
approximately 825 m across. The streamers will be towed at a depth of approximately 15 m below the
surface. Tail buoys will be used to maintain position in the water and clearly indicate the streamer
ends. As tail buoys are self-inflating, they will return to the surface if they go beyond a certain water
depth. In addition, the tail buoys will be fitted with turtle guards, lights and radar reflectors. Depth
monitoring and control devices positioned along the streamers will be used to maintain the preferred

tow depth.

Table 3-1

Key Details for the Sauropod 3D MSS

Parameter

Sauropod 3D MSS

Survey Area

Permit area

Acquisition area

Operational area

Seismic Activity

Survey earliest commencement date
Survey latest completion date
Duration of survey

Length of sail lines

Time to traverse a sail line
Orientation of sail lines

Distance between sail lines

WA-527-P
Approximately 3,500 km?
Approximately 6,000 km?

January 2020
April 2021

60 days

83 km

~10 hours
North-South
450 m

Seismic vessel sail line speed

4.5 knots

Seismic source discharge interval

Approximately every 12.5 m (approximately every 5.4 seconds)
along survey lines

Seismic Source

Www.erm.com Version: Final Project No.: 0500168

Client: 3D Oil Limited 16 July 2019 Page 13



SAUROPOD 3D MARINE SEISMIC SURVEY (WA-527-P) DESCRIPTION OF THE ACTIVITY
Environment Plan

Parameter Sauropod 3D MSS

Type Airgun / three sub-arrays, which will be discharged alternately

Size 3,090 in3

Pressure 2,000 psi

Source levels 255 dB re 1 yPa m (PK)

(at 0—2,000 Hz) 228-231 dB re 1 yPa?m?s (SEL)

Sound source tow depth 5-10 m

Streamers

Number 12

Streamer length 7,000 m

Distance from seismic vessel bow to tail

buoy 7,525 m

Distance between streamers 75m

Streamer tow depth 15m

Vessels

Seismic vessel One vessel - specific vessel yet to be determined

Support vessels Two support vessels (one supply and one chase) — specific
vessels yet to be determined

Refuelling Refuelling at sea will occur approximately every 2-4 weeks
(depending on the specific vessel and contractor)

Crew changes Via helicopter or support vessel every 4-6 weeks.

3.3.1 Seismic Source Operation

When acquiring data, the vessel will travel along a series of pre-determined lines within the
Acquisition Area at approximately 4.5 knots (8 km/hour), discharging the seismic source at 12.5 m
intervals (approximately every 5.4 seconds).

The Sauropod 3D MSS is a typical 3D survey using methods and procedures similar to others
conducted in Australian waters. No unique or unusual equipment or operations are proposed. The
survey will be conducted 24 hours a day. Figure 3-2 represents an indicative seismic survey process.
Survey and equipment parameters are provided in Table 3-1.

The seismic survey vessel will typically acquire the data along a series of adjacent and parallel lines in
a “racetrack’like pattern. At the end of each line, the vessel will turn in a wide arc to position for
another parallel line in the opposite direction, offset approximately 900 m from the previous line. This
pattern is repeated until the required coverage is completed. The vessel will sail lines that are typically
in a north-south orientation. Each sail line is approximately 83 km long and will take approximately 10
hours to acquire. The time required to complete each sail line is dependent on vessel speed and
currents.

Full-fold seismic data acquisition involving operation of the seismic source at full volume will occur
within the Acquisition Area, although the seismic source will also be operated outside of the
Acquisition Area during line run-outs, soft-starts, maintenance and testing.

During line run-outs, the seismic source will typically be operated at full volume for the equivalent of
half a streamer length (approximately 4 — 5 km) before the source is shut down and the survey vessel
commences the next line turn. Following completion of the line turn, the vessel will complete a run-in
towards the Acquisition Area, which involves sailing in a straight line to allow the streamers to
straighten prior to commencing acquisition. During these run-ins, soft-start procedures occur for a
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minimum of 30 minutes (approximately 4 — 5 km), which begins with the operation of the single
smallest source element in the array and gradual ramp-up to include additional source elements until
the seismic source is operated at full volume for the commencement of the acquisition line at the
Acquisition Area boundary.

The seismic source may also be operated for short durations elsewhere in the Operational Area in a
controlled manner, for the purpose of source maintenance and testing. These activities are infrequent
and typically involve intermittent controlled discharges of individual source elements (i.e. single
gun/cluster or single source array) for durations in the order of a limited number of testing shots. The
output from the testing of a single gun/cluster is expected to range between 5-8 bar-m 0-P (234-238
dB re 1 yPa (PK)) and the testing of the largest sub-array is expected to be 44 bar-m 0-P (253 dBre 1
uPa (PK)).

Operation of the seismic source in all cases will be in accordance with control measures and
performance standards specified in this EP.

3.3.2 Infill

When acquiring 3D marine seismic data, surface currents may shift the streamers away from their
nominal positions. This shift, called feathering, can lead to holes in the data coverage. Holes in data
coverage can also occur when the airgun array is turned off due to technical or logistical reasons (e.g.
technical problems or marine fauna interactions). These holes are typically filled in by steering the
vessel closer to the previous sail-line or by acquiring additional sail-lines along the coverage holes.
These extra sail-lines are commonly known as infill. Infill can be a large part of the time and cost for a
marine seismic survey. Without infill activity, seismic surveys would be incomplete, the data
compromised and contract requirements not fulfilled.

It is not possible to estimate what the amount of feather (and resulting coverage) will be. Typically,
pre-plot sail lines will be completed and the infills are left to the end of a survey, once the seismic data
have been partially processed and all infill locations identified.

With proper infill management, unnecessary infill lines may be reduced or avoided. The on-board
navigator steers the seismic vessel for coverage to minimise the amount of infill. Additionally,
steerable streamers and fan-mode technique for the streamer spread are used to minimise infill
requirements.

Survey vessel
Tail buoy Hydrophones Streamer:
T : : PO L
mm— Sound wave source
Sound waves

Figure 3-2 Representative Seismic Survey Process
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3.3.3 Vessels

3.3.3.1  Seismic Vessel

A purpose-built survey vessel will be used for the Sauropod 3D MSS and will carry up to
approximately 70 people. The specific vessel for the survey has yet to be determined.
3.3.3.2  Support Vessels

Two support vessels will be engaged for the Sauropod 3D MSS. These comprise:

m  One chase vessel accompanying the seismic vessel to assist with managing potential
interactions with other marine users; and

m  One supply vessel responsible for resupply, refuelling, and other support functions.

Refuelling and resupply at sea by a supply vessel is expected to occur approximately every 2-4 weeks
during the survey (depending on the specific vessel and contractor). At-sea refuelling of the seismic
vessel will only take place during daylight hours and within strict weather limit guidelines. Refer to
Section 8.3 for details of control measures to be implemented during refuelling.

Crew changes are expected to be undertaken by a supply vessel or helicopter approximately every 4-
6 weeks.
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4. DESCRIPTION OF THE EXISTING ENVIRONMENT

4.1 Overview

This Section describes the environmental and socio-economic values and sensitivities within the
existing environment of the Operational Area and wider environment that may be affected (EMBA) by
the proposed activity (see Figure 4-1). The EMBA is a conservative approximation of the furthest
extent that could be affected in any credible impact scenario. In this case, the EMBA represents an
unplanned release of marine diesel oil (MDO). The EMBA was derived from oil spill modelling for an
instantaneous release of 280 m? at the north-west corner of the Operational Area. It is important to
note that the EMBA covers a much larger area than the area that is likely to be affected during any
one single spill event. The modelling was run for a variety of weather and metocean conditions (300
simulations in total), and the resulting EMBA for the north-west corner of the Operational Area was
extrapolated to the three other corners. Other nearby sensitivities that were considered potentially
relevant to the EP are also described in this Section. The information contained in this Section has
been used to inform the assessment of impacts and risks in Section 7 and Section 8.
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Figure 4-1 Operational Area and EMBA for the Sauropod 3D MSS
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4.1.1 Regional Context — The North-west Marine Region

The Operational Area is located in the centre of the North West Shelf (NWS), an area of significant
environmental, economic and cultural value. In 2008, the former Department of the Environment,
Water, Heritage and the Arts (DEWHA) (now the Department of Energy and Environment) introduced
marine bioregional planning. Under these plans, the Australian marine environment was categorised
into six broad marine bioregions (Figure 4-2). Marine Bioregional Plans describe the marine
environment and conservation values of each marine region, set out broad biodiversity objectives,
identify regional priorities and outline strategies and actions to address these priorities (DoEE n.d.).
The Operational Area is located within the North-west Marine Region (NWMR).

The NWMR comprises Commonwealth waters from Western Australia—Northern Territory border to
Kalbarri, south of Shark Bay. The NWMR is characterised by the following aspects (DEWHA 2008):

m  Containing a large portion of continental shelf and continental slope;
m  highly variable tidal regions and very high cyclone incidence;

m  shallow-water tropical marine ecosystems which is home to globally significant populations of
internationally threatened species;

®m  containing threatened and migratory species listed under the EPBC Act, including cetaceans,
dugong, marine reptiles, seabirds and migratory shorebirds, seahorses and pipefish, sharks and
sawfishes; and

m containing biologically important areas (BIAs), where protected species display biologically
important behaviour such as breeding, foraging, resting or migration.
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Figure 4-2 Marine Bioregions of Australia
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Within the NWMR, marine habitats are further categorised into eight provincial bioregions. The
Operational Area is located within the Northwest Shelf Province, and the EMBA overlaps with part of
the Northwest Transition (Figure 4-3). These two provincial bioregions are described below.

4111 Northwest Shelf Province

The Operational Area is located within the Northwest Shelf Province, a bioregion that covers 238, 759
km? of waters on the continental shelf in depths of up to 200 m. The Northwest Shelf Province is
described as a dynamic oceanographic environment, influenced by strong tides, cyclonic storms,
long-period swells and internal tides (DEWHA 2008). Waters are generally warm and currents are
primarily driven by the Indonesian throughflow (ITF). Diverse pelagic and demersal fish communities
occupy the bioregion, and are thought to be closely associated with depth ranges. The region
facilitates seasonal migrations of iconic megafauna such as the blue whale, humpback whale and
whale shark. Coastal areas provide important breeding sites for a variety of seabirds, including Eighty
Mile Beach and the Lacepede Islands. The region is commercially important to both the petroleum
industry and commercial fishing industry.

4.1.1.2 Northwest Transition

The EMBA overlaps with part of the Northwest Transition, a bioregion that covers 184, 424 km2 and
includes shelf break and continental slope and the majority of the Argo Abyssal Plain, covering depths
up to 5,980 m. The Rowley Shoals are a key topographic feature of the bioregion (see Section 4.3.2
and Section 4.4.2.1). The continental slope portion of the bioregion is thought to support fish
communities with high levels of species diversity and endemism, however little is known about the
benthic biological communities in the deeper parts of the bioregion (DEWHA 2008). A range of
pelagic migratory species including billfish, sharks, tuna and cetaceans occur within the bioregion,
particularly in association with the Rowley Shoals.
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4.2 Physical Environment
4.2.1 Climate

4211 Seasonal Patterns

The climate of the NWMR is dry tropical, exhibiting a hot summer season from October to April and a
milder winter season between May and September (BoM 2019). There are often distinct transition
periods between the summer and winter regimes, which are characterised by periods of relatively low
winds (Pearce et al. 2003).

4.2.1.2 Air Temperature and Rainfall

Air temperatures in the region, as measured at the Rowley Shoals platform (approximately 107 km
from the Operational Area), indicate maximum average temperatures during summer of 30.4°C and
minimum temperatures of 23.6°C in winter (BoM 2019).

The region experiences a tropical monsoon climate, with distinct wet (October to April) and dry (May
to September) seasons (Pearce et al. 2003). Rainfall in the region (measured at Wallal Downs station)
typically occurs during the wet season (summer), with highest falls observed during late summer
(BoM 2019), and often associated with the passage of tropical low pressure systems and cyclones
(Pearce et al. 2003). Rainfall outside this period is typically low.

4213 Wind

Winds vary seasonally, with a tendency for winds from the south-west quadrant during summer and
the south-east quadrant in winter. The summer south-westerly winds are driven by high pressure cells
that pass from west to east over the Australian continent. During winter months, the relative position
of the high pressure cells moves further north, leading to prevailing south-easterly winds blowing from
the mainland (Pearce et al. 2003). Winds typically weaken and are more variable during the
transitional period between the summer and winter regimes, generally between April and August.

Table 4-1  Predicted Monthly Average and Maximum Winds within the
Operational Area (RPS 2019, Derived From CFSR Hindcast Model)

Month Average Wind (knots) Maximum Wind (knots) General Direction (from)
January 11 35 W
February 11 47 "

March 9 58 Variable

April 8 27 Variable

May 13 32 ESE

June 13 30 ESE

July 13 29 ESE
August 11 29 ESE
September 11 31 Variable
October 10 25 WSsw
November 10 27 WSW
December 11 36 w
Minimum 8 25 -
Maximum 13 58 -
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4214 Tropical Cyclones

Tropical cyclones are a relatively frequent event for the region, with the Pilbara coast experiencing
more cyclonic activity than any other region of the Australian mainland coast (BoM 2019). Tropical
cyclone activity can occur between November and April and is most frequent in the region during
January to March, with an annual average of approximately one storm per month. Cyclones are less
frequent in the months of November, December and April but historically the worst storms have
occurred in April.

4.2.2 Oceanography
4221 Tides

Tides in the region of the NWS are semi-diurnal and have a pronounced spring-neap cycle, with tidal
currents flooding towards the south-east and ebbing towards then north-west (Pearce et al. 2003).
Within the Northwest Shelf Province, tidal activity is considered a significant factor for the
oceanography. Tides in this part of the bioregion are large and tend to increase in magnitude from
south to north (from an amplitude of one metre at Exmouth to over three metres at Broome). In
shallower waters, the tides contribute to the vertical mixing of the surface water layer and sediments.
It should be noted that in the shallower coastal waters there is a high evaporation rate, which results
in slower offshore movement of denser, more saline waters across the North West Shelf. This dense,
more saline water is typically found as a bottom layer of coastal water out as far as the 200 m depth
contour.

4222 Waves

Internal tides are typically generated around the shelf break, and appear to contribute to the biological
productivity of the region. When the internal waves break, it causes mixing of more nutrient-rich water
with the photic zone, and therefore producing a biological productivity.

Furthermore, the region is known to have seasonal cyclonic events, which are key drivers in the
bioregion. Tropical cyclone activity can occur between November and April and is most frequent in the
region during January to March, with an annual average of approximately one storm per month.
Cyclones are less frequent in the months of November, December and April but historically the worst
storms have occurred in April. During cyclone season, wave action in the bioregion is increased.

4223 Currents

The oceanography of this bioregion is generated by the movement of surface currents from the
waters of the Indonesian Throughflow (Figure 4-4). The Throughflow waters are circulated from the
North-west Marine region through the South Equatorial and Eastern Gryal Currents. Within the
Northwest Shelf Province water circulation is highly seasonal. During winter, the Throughflow’s
southern flow is at its strongest and tends to dominate the water column. On the other hand, during
summer, the Throughflow is weaker and strong winds from the southwest and causes intermittent
reversal of the currents which generates upwellings of colder and deeper water. Typical ocean current
circulation patterns during summer months (the main proposed timing of the Sauropod 3D MSS) are
shown in Figure 4-5.
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4224  Temperature

The offshore oceanic seawater characteristics of the NWS exhibit seasonal and water depth variation
in temperature and salinity, being greatly influenced by major currents in the region. Surface waters
are relatively warm year round due to the tropical water supplied by the ITF and the Leeuwin Current,
with temperatures reaching 30°C in summer and dropping to 22°C in winter (Pearce et al. 2003). This
is reflected in data available from NOAA, where the average annual surface temperature water in the
EMBA and Operational Area is ~27°C (NOAA 2019).

4225 Salinity

Variation in surface salinity along the NWS throughout the year is minimal (between 35.2 and 35.7
PSU), with slight increases occurring during the summer months due to intense coastal evaporation
(Pearce et al. 2003; James et al. 2004). This small increase in salinity during summer is then
countered by the arrival of the lower salinity waters of the Leeuwin Current and Indonesian
Throughflow in autumn and winter (James et al. 2004). This is also reflected in more recent publically
available data from the NOAA, 2019b, where annual surface salinity levels are ~35 PSU.

42.2.6 Water Quality

Water quality in the NWMR is regulated by the ITF, a low-salinity water mass that plays a key role in
initiating the Leeuwin Current (DSEWPaC 2012a). It brings warm, low-nutrient, low-salinity water from
the western Pacific Ocean through the Indonesian archipelago to the Indian Ocean. It is the primary
driver of the oceanographic and ecological processes in the region (DEWHA 2008). South of the
NWMR, the Leeuwin Current continues to bring warm, low-nutrient, low-salinity water further south.
Eddies formed by the Leeuwin Current transport nutrients and plankton communities offshore
(DEWHA 2008). During summer, the Leeuwin Current typically weakens and the Ningaloo Current
develops, facilitating upwellings of cold, nutrient-rich waters up onto the NWS (DSEWPaC 2012a).
Other areas of localised upwelling in the NWMR include the Wallaby Saddle and Exmouth Plateau,
where these seabed topographical features force the surrounding deeper, cooler, nutrient-rich waters
up into the photic zone (DSEWPaC 2012a).

Turbidity is primarily influenced by sediment transport by oceanic swells and primary productivity
(Semeniuk et al. 1982; Pearce et al. 2003). Upwelling of nutrient-rich waters may increase
phytoplankton productivity in the photic zone, which may increase local turbidity (Semeniuk et al.
1982; Wilson et al., 2003). In nearshore areas, turbidity is highly variable due to storm runoff, wind
generated waves and large tidal ranges (Pearce et al. 2003). Periodic events, such as major sediment
transport associated with tropical cyclones, may influence turbidity on a regional scale (Brewer et al.
2007).

4.2.3 Bathymetry and Geomorphology

The Operational Area is located in waters approximately 95-172 m deep on the continental shelf. The
bathymetry within the Operational Area is predominately characterised by relatively flat seabed. The
water depth is approximately 95 m in the south-eastern corner of the Operational Area, and increases
to 150 m in the north-west corner of the Operational Area (Figure 4-6).

In the wider EMBA, the Northwest Shelf Province encompasses more than 60% of the continental
shelf in the NWMR (Baker et al. 2008), gradually sloping from the coastline to the shelf break at the
edge of the region and includes water depths of 0—200 m. Approximately half the province is in water
depths of 50-100 m (DEWHA 2008). The NWS Province includes a number of seafloor features such
as submerged banks and shoals, and valley features that are thought to be morphologically distinct
from other features of these types in different regions of the NWMR (DEWHA 2008).

Several steps and terraces caused by Holocene sea level changes are present in the NWMR with the
most prominent of these features occurring as an escarpment along the North West Shelf and Sahul
Shelf at a depth of 125 m. This escarpment is related to an ancient sub-aerially exposed land surface
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and coastline (beach and dune deposits), known as the ancient coastline. The ancient coastline at the
125 m depth contour is designated as a KEF and overlaps at the middle portion of the Operational
Area (Section 4.4.3, Figure 4-14).

Previous movements in sea-level have had a significant influence on the geology of the region of the
Operational Area. Between 21,000 and 19,000 years Before Present the sea level was approximately
120 to 125 m lower than present day (Lewis et al. 2013). Therefore, the processes responsible for the
formations present in the region include sub-aerial exposure of sediment and processes associated
with land and coastal environments. Across the NWS region, the occurrence of an undulating
cemented surface, expressed at the seabed as a series of ridges interspersed with sediment ponds
infilling hollows and troughs, is related to an ancient sub-aerially exposed land surface and coastline
(beach and dune deposits). Other coastal features including sand bars and river outlets are also
present in this region, complicating the geology and geological sequence adjacent (seaward) to the
area of ridges. A complex geological feature in close proximity to the Operational Area and located
within the EMBA is the Rowley Shoals, which contains the Mermaid Reef KEF (Section 4.4.3, Figure
4-14).
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4.2.4 Sedimentology

Sediment differentiation in the Northwest Shelf Province occurs on a north-south gradient and is
thought to differ from the rest of the NWMR (DEWHA 2008). Sediment in the region is broadly
characterised by calcareous gravel, sand and silt (CSIRO 2015). South of Broome, sediment is
relatively homogenous and dominated by sand, typically only containing a small amount of gravel.
Sediment becomes highly variable north of Broome, with sand being dominant in some areas and
gravel dominant in others (DEWHA 2008). Within 100 km of the coast and 100 km of the shelf break
there is the slight presence of mud in the sediment. Sediments within the Operational Area are
expected to be relatively homogenous and dominated by calcareous gravel, sand and silt (DEWHA
2008; CSIRO 2015).

4.3 Biological Environment

4.3.1 Plankton Communities

Plankton consists of microscopic organisms typically divided into phytoplankton (algae) and
zooplankton (fauna including larvae). Plankton play a major role in the trophic system with
phytoplankton being a primary producer and zooplankton being a primary consumer. Phytoplankton
rapidly multiply in response to bursts of nutrient availability and are subsequently consumed by
zooplankton that in turn are consumed by other fauna species.

Spatial distribution of phytoplankton and zooplankton is irregular, both vertically and horizontally.
Sporadic/short-lived and potentially localised episodes of nutrient upwelling can occur as a result of
internal waves (the rising and sinking of seawater layers of different densities) at the shelf break,
wind-driven currents, or cyclonic activity, which influence higher plankton concentrations.

Plankton within the Operational Area are expected to reflect the conditions of the wider upper
continental slope. Surface waters of the NWS have low nutrient availability, with phytoplankton
occurring in higher concentrations near areas where upwelling of deeper, nutrient-rich water occurs
(Thomson 2015). The most common plankton in the offshore waters of the NWS are diatoms, single-
cell algae with cell walls made of silica. Recent sampling by the UWA Oceans Institute (Thomson
2015) across the NWMR found that large summer blooms of diatoms occur in Pilbara offshore waters
west of Broome. These blooms occur at the junction of stratified cool and warm water mass at depths
of at least 45 m. High concentration of diatoms (Chlorophyll concentration of 1.39 — 2.10 ug/l) were
recorded to occur in an area between 40 and 120 km east of the Operational Area.

4.3.2 Benthic Habitats and Communities

The distribution of benthic communities in the NWMR depends on the water depth, the substrate and
sediment characteristics and availability of food. The sediments within the Operational Area are
expected to be broadly characterised by calcareous gravel, sand and silt. This type of substrate is
known to support relatively little seabed structure or sessile epibenthos.

The Operational Area is expected to be sparsely covered by sessile filter-feeding organisms (e.g.
gorgonians, sponges, ascidians and bryozoans) and mobile invertebrates such as echinoderms,
prawns and detritus-feeding crabs (Brewer et al. 2007; DEWHA 2008). Heyward et al. (1997) also
noted that benthic macro-invertebrate infauna and epifauna such as worms, crustaceans, molluscs,
gastropods, sea urchins, starfish, sea cucumbers, etc. typically occur in low numbers in water depths
greater than 50 m in the NWMR. Macro-invertebrates that are present in these habitats comprise
mainly polychaete worms, small crustaceans, amphipods and isopods such as shrimps and lice.
Other invertebrates that may occur in these habitats include occasional sea cucumbers, sea urchins,
molluscs, hydroids and sponges, and other worm species.

In 2019, Santos WA commissioned a study to investigate the presence of pearl oyster habitat
targeted at 40 to 60 m water depths within the Keraudren Seismic Survey Operational Area (located
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5 km from the Sauropod 3D MSS Operational Area. The study collected 17 transects of towed video
footage covering a total length of 21.9 km of seabed over a three-day period The key findings of the
study as presented within the Santos Keraudren Seismic Survey EP Summary, were as follows:

®  Thirteen main habitat types were defined, representing flat and gently sloping seabeds
comprising mainly sand/gravel and rock with sediment veneer.

m  No ‘potato habitat’ (ascidians and sponges on hard substrate) was identified on the 17 transects.

m  Variants of potential ‘garden habitat’ (containing hydroids, sponges, octocorals, soft corals,
ascidians and crinoids) comprised approximately 50% of the area surveyed and the habitat where
the 2 pearl oysters were found comprised 16.4% of the area surveyed.

The epibenthos recorded in this depth range is summarised as follows:

m  Common epibiota included sponges, hydroids, whip corals, soft corals, crinoids, echinoderms
(starfish, basket stars and sea cucumbers), gorgonians and ascidians.

m  Densities and growth forms of epibiota (e.g. hydroids and sponges) were often a characteristic of
specific habitat types. For example, habitats characterised by low abundance, short, turf-like
forms were often characterised by mobile sand habitats with patches/troughs of more
consolidated gravel/rock prone indicating periodic inundation by sand waves.

m  Most transects comprised several different habitat types with high abundance, diverse
assemblages in patches interspersed by lower abundance/diversity sand or sandy gravel
habitats.

m  Most common substrate type was consolidated sandy gravel with shell fragments, which was
stabilised by patchy, very low-lying hydroid/bryozoan turf (40 - 75% cover). Large epibiota was
generally evenly distributed as shorter forms at relatively low abundance (<5% cover) or occurred
as denser patches of larger growth forms on consolidated gravel in depressions or troughs (up to
24% cover).

m  Another common habitat observed was large sand waves (with gently sloping relief) and very low
abundance of epibiota (<1%) or no conspicuous epibiota.

m  Of particular note was a mesophytic gorgonian forest with high densities of large epibiota on
relatively flat emergent bedrock with sand/gravel veneer. Gorgonians were estimated at between
1 to 1.8 m high, with shorter colonies also present.

It is expected that the Sauropod 3D MSS Operational Area and wider EMBA would support similar
epibenthos as those found in the Santos study due to shared bioregions and comparable benthic
habitat, sediments, and geomorphic features. However, it is important to note that the depths within
the Sauropod 3D MSS Operational Area range between 95 to 172 m and the Santos study focused
on water depths between 40 to 60m. As there are no known banks, shoals or shallow areas within the
Operational Area, the Operational Area is unlikely to support diverse benthic assemblages, such as
hard and soft corals, gorgonians, encrusting sponges, seagrass and macroalgae.

There are a number of banks and shoals located within the EMBA that may support diverse benthic
assemblages. These banks and shoals are discussed further below.

Rowley Shoals

The Rowley Shoals are located within the EMBA for the Sauropod 3D MSS and comprise three reef
systems distanced 30-40 km apart. These are Clerke Reef, Imperieuse Reef and Mermaid Reef,
located approximately 65, 60 and 80 km from the Operational Area respectively. The marine reef
fauna of the Rowley Shoals is considered to be exceptionally rich and diverse, including species
typical of the oceanic coral reef communities of the Indo-West Pacific (DEC 2007).

The major habitats of the Rowley Shoals include intertidal and subtidal reefs that support a diverse
range of benthic communities. Surveys carried out by the Western Australian Museum (WAM),
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identified 184 species of corals (primarily Indo-West Pacific species), 264 species of molluscs, 82
species of echinoderms and 389 species of finfish were also identified (DEC 2007).

Over 200 species of hermatypic (hard) corals have been recorded at the shoals over a range of
depths (Veron 1986; Veron 1993; McKinney 2009). Sparse seagrass is found within the subtidal coral
reef communities, but are not a major habitat type at the Rowley Shoals (Berry 1986; Walker & Prince
1987). Invertebrate species (excluding corals) at the Rowley Shoals include sponges, cnidarians
(jellyfish, anemones), worms, bryozoans (sea mosses), crustaceans (crabs, lobsters, etc.), molluscs
(cuttlefish, baler shells, giant clams, etc.), echinoderms (starfish, sea urchins) and sea squirts (Veron
1986).

Ancient coastline at 125m depth contour

The ancient coastline at 125m depth contour is a series of several steps and terraces that form an
escarpment along the NWS. The ancient coastline at 125 m depth contour is defined as a key
ecological feature (KEF) as it is a unique seafloor feature with ecological properties of regional
significance. The hard substrate may contribute to higher diversity and enhanced species richness
relative to the soft sediment habitat, and may include sponges, crinoids, molluscs, echinoderms and
other benthic invertebrates (DSEWPaC 2012). The topographic complexity of these escarpments may
also provide a relatively nutrient-rich environment for sessile communities (DSEWPaC 2012). The
Ancient coastline at 125 m depth contour KEF is further described in Section 4.3.3 and Section
4.4.3.1.

4.3.3 Fish Assemblages

Fish communities in this region are diverse and are closely related to different depth ranges (DEWHA,
2008). Fish species of the inner shelf include lizardfish, goatfish, trevally, angelfish and tuskfish. In
waters with a depth between 100m — 200m, goatfish, deep lizardfish, ponyfish, deep threadfin bream,
adult trevally, billfish and tuna are usually present (DEWHA 2008).

The Protected Matters Database search (Appendix A) identified 29 pipefish species, 6 seahorse
species, 4 pipehorse species and 1 seadragon species that may occur in the EMBA. Pipefish are a
listed marine species, however are not listed as threatened or migratory under the EPBC Act. The
species group report card — bony fishes (DSEWPAC 2012b), which supplements and supports the
NWMR bioregional plan, states that almost all syngnathids (pipefish, seahorses and pipehorses) live
in nearshore and inner shelf habitats, usually in shallow, coastal waters, among seagrasses,
mangroves, coral reefs, macroalgae dominated reefs, and sand or rubble habitats with temperate
water species predominately inhabit seagrasses and macroalgae, while tropical species are primarily
found among coral reefs. The water depths of the Operational Area range from 65 m — 172 m. Only
seven species of the 40 syngnathids species identified as potentially occurring within the EMBA have
been recorded in water depths greater than 65 m (DoEE 2019a; Bray and Thompson 2019; Austin
and Pollom 2019; Froese and Pauly 2019). Therefore, the majority of the identified species are not
expected to occur across the flat, soft substrates that predominate the Operational Area and EMBA.

Ancient coastline at the 125m depth contour

The Ancient coastline at the 125 m depth contour KEF is thought to provide areas of hard substrate
that may contribute to higher biological diversity. Little published information is currently available, but
the hard substrate may provide suitable habitat for demersal fish species including those that are site-
attached. Site-attached fish species are typically associated with banks, shoals and coral reefs. Site-
attached species show strong habitat preferences and site fidelity and are therefore less likely or
unable to move away from disturbance. The Operational Area partially overlaps with approximately
9% of the KEF.

Santos WA commissioned a study in 2018, to describe the fishes associated with the ancient
coastline KEF within and adjacent to the Acquisition Area of the Keraudren Seismic Survey. The
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Keraudren Seismic Survey Acquisition Area is located approximately 20 km from the Sauropod
Operational Area and shares similar environmental characteristics. The SBRUVS technique (stereo
baited remote underwater video system) was utilised for the survey. The key findings of the study as
presented within the Santos Keraudren Seismic Survey EP Summary, were as follows:

m  Atotal of 638 fish from 48 species and 18 families;

® A number of commercially important species were observed including red emperor (1 individual),
goldband snapper (35 individuals), and saddletail snapper (1 individual);

m  Four most ubiquitous species were threadfin bream (observed in 97% deployments), lunartail
puffer (observed in 95% deployments), longnose trevally (observed in 76% deployments) and
giant trevally (observed in 60% deployments);

m  Four most abundant species were longnose trevally (153 individuals), threadfin bream (103
individuals), lunartail puffer (78 individuals) and goldband snapper (35 individuals);

m  No consistent structurally complex seabed feature was evident that ‘site-attached’ fish would
normally be associated with.

It is expected that the Sauropod Operational Area would support similar fish assemblages as those
identified in the Santos study (results mentioned above). It is assumed that fish abundance will
decrease as water depths of the Operational Area increases. As water depths of the Operational Area
are greater than 60 m, demersal fish abundance and species richness is unlikely to be significant.

4.3.4 Commercially Targeted Fish Stocks

The NWMR provides fishing grounds for several commercial fisheries which target a variety of
demersal and pelagic fish species. During the consultation process the Department of Primary
Industries and Regional Development (DPIRD Fisheries) provided information on the spawning and
distribution of fish species that are used to provide an indication of fish stocks targeted by fisheries
relevant to the Operational Area. These species are known as key indicator species and are relevant
to the management of commercial fish stocks. Table 4-2 describes the indicator species that are
relevant to the Operational Area. The timing of key biological sensitivities for commercially targeted
fish stocks and other species relevant to the Operational Area and wider EMBA is described at the
end of this Section in Table 4-10.
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Table 4-2  Key Indicator Species Potentially Occurring Within the Operational Area and EMBA

Species

Description

Spawning

Relevance to EP

Goldband snapper
(Pilbara stock)
(Pristipomoides
multidens)

Rankin cod
(Epinephelus
multinotatus)

Red emperor
(Lutjanus sebae)

Blue-spotted
emperor (Lethrinus
punctulatus)

Goldband snapper occur in continental shelf waters in depths
between 50-200 m. Goldband snapper are known to form large
schools in proximity to shoals, areas of hard flat bottom and
offshore reefs. Juveniles typically occur on uniform sedimentary
habitat with no relief (Newman et al. 2008). Goldband snapper are
serial spawners and spawn throughout their range.

Rankin cod are a demersal species distributed along the North-
west Western Australia from the Abrolhos Islands to Cape
Leveque in depths ranging from 5 — 150 m. They are generally
found in warm coastal waters in association with drop-offs and
deep rocky reefs. Juveniles are generally found in inshore coral
reefs.

Red emperor are widely distributed across the continental shelf
and found in depths ranging from 10 — 180 metres. The species is
associated with reefs, lagoons, epibenthic communities, limestone
sand flats and gravel patches (Newman et al. 2018). During the
spawning period females release multiple batches of eggs over a
wide area.

The blue-spotted emperor is distributed primarily in WA waters
from around Geraldton to Darwin. The species is found in depths
from 5 — 110 m, often in association with shallow reef, sand and
mud areas. Low levels of heterogeneity indicates extensive

October — May
(extended peak
spawning period)

June — December
and March (peaks
August — October)

September — June
(bimodal peaks
September —
November and
January — March)

July — March
(extended peak
spawning period)

Given known distribution and habitat depths, goldband
snapper may occur and spawn within the Operational
Area. The Operational Area overlaps with 3,785 km? of
the goldband snapper’s (Pilbara stock) approximate
69,000 km range (5.5%).

The acquisition period overlaps with four months of the
goldband snapper’s eight month extended peak
spawning period.

Given known distribution and habitat depths, Rankin cod
may occur and spawn within the Operational Area. The
Operational Area overlaps with 3,334 km? of the Rankin
cod’s (Pilbara stock) approximate 93,000 km range
(3.6%).

The acquisition period overlaps with one month of the
Rankin cod’s 8 month spawning period, and avoids the 3
month peak spawning period from August — October.

Given known distribution and habitat depths, red
emperor may spawn within the Operational Area. The
Operational Area overlaps with 3,785 km? of the red
emperor’s (Pilbara stock) approximate 99,000 km range
(3.8%).

The acquisition period overlaps with four months of the
red emperor’s 10 month spawning period, including
three months of the six month biomodal peak.

Given known distribution and habitat depths, blue-
spotted emperor may spawn within the Operational
Area. The Operational Area overlaps with 1,147 km? of
the blue-spotted emperor’s (Pilbara stock) approximate
88,000 km range (1.3%).
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Species Description Spawning Relevance to EP
connectivity between populations over large distances (Moran et The acquisition period overlaps with three months of the
al. 1993). blue-spotted emperor’s nine month spawning period.
Spanish mackerel Spanish mackerel are a widely distributed pelagic species found September — Given known distribution and habitat depths, the species
(Pllbarg stock) throughout Indo-West Pacific waters in depths of up to 50 m. December (peak is highly unlikely to spawn in the Operational Area, but
((:i(r:ﬁge;r;)nr;lorus Spanish mackerel spawning occurs in coastal waters. They are spawning) may spawn in the wider EMBA.
serial spawners and alongshore dispersal of eggs maintains The acquisition period does not overlap with the Spanish
genetic homogeneity. Oil within the eggs keep them near the mackerel’s four month spawning period.

surface where water temperatures are higher and where
hatchlings have greater access to plankton. Eggs hatch 24 hours
after fertilisation.

Sandbar shark Offshore populations of sandbar shark are most commonly found October — January Given known distribution and habitat depths, sandbar

(Carcharhinus on banks, near islands, flat reefs and other topographic features in shark may spawn within the Operational Area.

plumbeus) open waters (Musick et al. 2009). This species is found in depths The acquisition period overlaps with one month of the
up to 280 m but typically in waters less than 100 m. sandbar shark’s four month spawning period.

Blacktip shark Blacktip shark are most commonly found in nearshore waters off November — Given known distribution and habitat depths, sandbar

(Carcharhinus beaches, in bays, estuaries, over coral reefs and off river mouths December shark may spawn within the Operational Area.

H:ﬁg’;ﬁ?d c. (Burgess & Branstetter 2009). This species is found in depths up The acquisition period avoids the blacktip shark’s two
to 150 m. month spawning period.
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4.3.5 Threatened and Migratory Species

The EPBC Act Protected Matters Search Tool (PMST) was used to identify listed species under the
EPBC Act that may occur within the Operational Area and EMBA. The results of the search inform the
assessment of planned events in Section 7 as well as unplanned events in Section 7. It should be
noted that the EPBC Protected Matters database is a general database that conservatively identifies
areas in which protected species have the potential to occur.

A total of 33 EPBC Act listed species were identified as potentially occurring within the Operational
Area. Of those listed, 16 are considered threatened marine species and all 33 are migratory species
under the EPBC Act (Table 4-3).

An additional nine EPBC Act listed species were identified as potentially occurring within the wider
EMBA. Of those nine additional species, three are considered threatened marine species and six are
migratory species under the EPBC Act (Table 4-3).

Three migratory terrestrial species were identified in the EPBC search as occurring within the EMBA,
including the Barn Swallow (Hirundo rustica), Grey Wagtail (Motacilla cinerea) and Yellow Wagtail
(Motacilla flava). These have been excluded from further assessment due to lack of a credible impact
scenario.

The full list of species identified from the PMST is provided in the EPBC Act Protected Matters Search
Report (Appendix A).

Table 4-3  Threatened and Migratory Marine Species Listed Under The EPBC
Act Potentially Occuring Within The Operational Area and Wider EMBA

Scientific Name Common Name Threatened Migratory | Relevance to EP
Marine Mammals
Balaenoptera borealis Sei Whale Vulnerable v Operational Area
Balaenoptera musculus | Blue Whale Endangered v
Balaenoptera physalus | Fin Whale Vulnerable v
Megaptera Humpback Whale Vulnerable v
novaeangliae
Balaenoptera edeni Bryde’s Whale N/A v
Orcinus orca Killer Whale N/A v
Physeter Sperm Whale N/A v
macrocephalus
Tursiops aduncus Spotted Bottlenose Dolphin N/A v

(Arafura/Timor Sea Populations)

Dugong dugon Dugong N/A v EMBA
Marine Reptiles
Caretta caretta Loggerhead Turtle Endangered v Operational Area
Chelonia mydas Green Turtle Vulnerable v
Dermochelys coriacea Leatherback Turtle Endangered v
Eretmochelys imbricata | Hawksbill Turtle Vulnerable v
Natator depressus Flatback Turtle Vulnerable v
Aipysurus Short-nosed Seasnake Critically X EMBA
apraefrontalis Endangered
Sharks and Rays
Anoxypristis cuspidata Narrow Sawfish N/A v Operational Area
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Scientific Name Common Name Threatened Migratory | Relevance to EP
Carcharodon Great White Shark Vulnerable v
carcharias
Isurus oxyrinchus Shortfin Mako Shark N/A v
Manta alfredi Reef Manta Ray N/A v
Manta birostris Giant Manta Ray N/A v
Pristis pristis Freshwater Sawfish Vulnerable v
Pristis zijsron Green Sawfish Vulnerable v
Rhincodon typus Whale Shark Vulnerable v
Isurus paucus Longfin Mako N/A v EMBA
Pristis clavata Dwarf Sawfish Vulnerable X
Avifauna
Numenius Eastern Curlew Critically v Operational Area
madagascariensis Endangered
Calidris canutus Red Knot Endangered v
Papasula abboti Abbott's Booby Endangered X
Fregata minor Great Frigatebird N/A v
Actitis hypoleucos Common Sandpiper N/A v
Anous stolidus Common Noddy N/A v
Calidris acuminata Sharp-tailed Sandpaper N/A v
Calidris melanotos Pectoral Sandpiper N/A v
Calonectris leucomelas | Streaked Shearwater N/A v
Fregata ariel Lesser Frigatebird N/A v
Pandion haliaetus Osprey N/A v
Phaethon lepturus White-tailed Tropicbird N/A v
Calidris ferruginea Curlew Sandpiper Critically v EMBA
Endangered
Phaethon rubricauda Red-tailed Tropicbird N/A v
Sternula albifrons Little Tern N/A v
Sula leucogaster Brown Booby N/A v
Sterna bengalensis Lesser Crested Tern N/A v

43.5.1

Species Recovery Plans set out the research and management actions necessary to stop the decline
of, and support the recovery of, listed threatened species or threatened ecological communities
(DoEE, n.d.). Recovery plans are enacted under the EPBC Act and remain in force until the species is
removed from the threatened list. Conservation advice provides guidance on immediate recovery and
threat abatement activities that can be undertaken to ensure the conservation of a newly listed
species or ecological community (DoEE, n.d.).

Listed Threatened Species Recovery Plans and Conservation Advices

Table 4-4 lists the applicable recovery plans and/or conservation advice for EPBC Act-listed species
within the Operational Area and EMBA, as identified by the PMST search. Any relevant requirements
applicable to the activity will be considered as part of the Environmental Risk Assessment (Section 7
and Section 8).
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Table 4-4  Recovery Plans and Conservation Advice For EPBC Act-Listed Species Occurring Within The Operational
Area and EMBA
Species Recovery Plan / Conservation Key Threats Identified In The Plan | Actions Relevant To The Sauropod 3D Environmental Risk
Advice / Advice MSS Assessment Section
All vertebrate Threat abatement plan for the m  Marine-based sources of m  Contribute to long-term prevention of Section 8.7
fauna impacts of marine debris on the debris. marine debris, through waste
vertebrate wildlife of Australia’s management and resource recovery.
coasts and oceans (DoEE, 2018). m Limit the amount of single use plastic
material lost to the environment in
Australia.
Mammals
Sei whale Conservation advice Balaenoptera ~~ ®  Anthropogenic noise and m  Assessing and addressing Section 7.1, Section 7.2,
borealis sei whale (TSSC, 2015a). acoustic disturbance. anthropogenic noise. 7.2
m  Vessel strike.
m  Minimising vessel collisions. )
Section 8.4
Blue whale Conservation management plan for =~ ®  Noise interference. m  Assessing and addressing Section 7.1, Section 7.2,
the blue whale: A recovery plan m  Vessel disturbance. anthropogenic noise. 7.2
under the Environment Protection
and Biodiversity Conservation Act m  Minimising vessel collisions. Section 8.4
1999 2015-2025 (DoEE, 2015a).
Fin whale Conservation advice Balaenoptera ~ ®  Anthropogenic noise and m  Assessing and addressing Section 7.1, Section 7.2,
physalus fin whale (TSSC, 2015b). acoustic disturbance. anthropogenic noise. 7.2
m  Vessel strike.
®  Minimising vessel collisions. Section 8.4
Humpback whale | Approved Conservation Advice for |~ ®  Noise Interference (including ®  Assessing and addressing Section 7.1, Section 7.2,
Megaptera novaeangliae seismic surveys). anthropogenic noise. 7.2
(humpback whale) (TSSC, 2015c). m  Vessel disturbance and strike.
®  Minimising vessel collisions. Section 8.4
Reptiles
Loggerhead Turtle Threats to the WA stock include: = Minimise light pollution Section 7.7

www.erm.com Version: Final

Project No.: 0500168

Client: 3D Oil Limited

16 July 2019 Page 37



SAUROPOD 3D MARINE SEISMIC SURVEY (WA-527-P)

Environment Plan

DESCRIPTION OF THE EXISTING ENVIRONMENT

Species

Recovery Plan / Conservation
Advice

Key Threats Identified In The Plan
/ Advice

Actions Relevant To The Sauropod 3D
MSS

Environmental Risk
Assessment Section

Recovery plan for marine turtles in
Australia (DoEE, 2017)

m Light pollution.

m  Vessel disturbance (strike) —
rated as ‘almost certain’
likelihood of occurrence, minor
consequence.

m Noise interference (acute) —
rated as a ‘likely’ likelihood of
occurrence, minor
consequence.

An “almost certain” rating means
the event is expected to occur every
year. A “minor” rating means that
individuals are affected, but there is
no effect at stock level.

m  No specific actions for vessel
disturbance are identified by the plan.
The Australian Government is
developing a National Strategy for
Mitigating Vessel Strike of Marine Mega-
fauna to provide guidance on reducing
the risk of vessel collisions and the
impacts they may have on marine fauna.

Section 8.4

m A precautionary approach to acute noise
exposure should be applied to seismic
surveys.

Section 7.1, Section 7.2,
7.2

Hawksbill Turtle

Recovery plan for marine turtles in
Australia (DoEE, 2017)

Threats to the WA stock include:

m Light pollution.

m Vessel disturbance — rated as
‘almost certain’ likelihood of
occurrence, minor
consequence.

m Noise interference (acute) —
rated as a ‘possible’ likelihood
of occurrence, minor
consequence.

A “possible” rating means the event
might occur at some time.

® Minimise light pollution

Section 7.7

m No specific actions for vessel disturbance
are identified by the plan. The Australian
Government is developing a National
Strategy for Mitigating Vessel Strike of
Marine Mega-fauna to provide guidance
on reducing the risk of vessel collisions
and the impacts they may have on marine
fauna.

Section 8.4

m A precautionary approach to acute noise
exposure should be applied to seismic
surveys.

Section 7.1, Section 7.2,
7.2

Green Turtle Recovery plan for marine turtles in | Threats to the WA stock include: ®  Minimise light pollution Section 7.7
Australia (DoEE, 2017) ®  Light pollution.
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Species Recovery Plan / Conservation Key Threats Identified In The Plan | Actions Relevant To The Sauropod 3D Environmental Risk
Advice / Advice MSS Assessment Section
m Vessel disturbance (strike) — m  No specific actions for vessel Section 8.4
rated as a ‘likely’ likelihood of disturbance are identified by the plan.
occurrence, minor The Australian Government is
consequence. developing a National Strategy for
m Noise interference (acute and Mitigating Vessel Strike of Marine Mega-
chronic) — rated as ‘unknown’ fauna to provide guidance on reducing
likelihood of occurrence, minor the risk of vessel collisions and the
consequence. impacts they may have on marine fauna.
A "likely” rating means the event is m A precautionary approach to acute noise i i
expected to occur at least once P h ?/d é)p e © Mt Section 7.1, Section 7.2,
every five years. exposure should be applied to seismic 72
surveys.
Flatback Turtle Recovery plan for marine turtles in | Threats to the Pilbara stock include:  m  Minimise light pollution Section 7.7
Australia (DoEE 2017) = Light pollution.
m  Vessel disturbance (strike) - m  No specific actions for vessel Section 8.4

rated as an ‘almost certain’
likelihood of occurrence, minor
consequence.

m Noise interference (acute) —
rated as a ‘likely’ likelihood of
occurrence, minor
consequence.

disturbance are identified by the plan.
The Australian Government is
developing a National Strategy for
Mitigating Vessel Strike of Marine Mega-
fauna to provide guidance on reducing
the risk of vessel collisions and the
impacts they may have on marine fauna.

m A precautionary approach to acute noise
exposure should be applied to seismic

Section 7.1, Section 7.2,
7.2

Olive Ridley Turtle

Recovery plan for marine turtles in
Australia (DoEE 2017)

Threats to the North-Western Cape

York stock include:

= Light pollution.

m  Vessel disturbance —rated as a
‘possible’ likelihood of
occurrence, minor
consequence.

m Noise interference (acute) —
rated as an ‘unlikely’ likelihood

surveys.
m  Minimise light pollution Section 7.7
m  No specific actions for vessel Section 8.4

disturbance are identified by the plan.
The Australian Government is
developing a National Strategy for
Mitigating Vessel Strike of Marine Mega-
fauna to provide guidance on reducing
the risk of vessel collisions and the
impacts they may have on marine fauna.
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Species Recovery Plan / Conservation Key Threats Identified In The Plan | Actions Relevant To The Sauropod 3D Environmental Risk
Advice / Advice MSS Assessment Section
of occurrence, no long term m A precautionary approach to acute noise | Section 7.1, Section 7.2,
effect. exposure should be applied to seismic 7.2
A “no long term effect” rating means surveys.
there is no long-term effect
expected on individuals or stock.
Leatherback Recovery plan for marine turtles in ~~ ®  Vessel disturbance ®  Minimising vessel collisions. Section 8.4
Turtle Australia (DoEE 2017)
Approved conservation advice for
Dermochelys coriacea (Leatherback
Turtle) (DEWHA 2008b)
Short-nosed Approved Conservation Advice for No threats identified that are N/A N/A
Seasnhake Aipysurus apraefrontalis (Short- applicable to this EP.
nosed Sea Snake) (DSEWPaC
2011)
Sharks and Rays
Great white shark | Recovery plan for the white shark No threats identified that are N/A N/A
(Carcharodon carcharias) applicable to this EP.
(DSEWPaC 2013)
Dwarf sawfish Approved conservation advice for No threats identified that are N/A N/A
Pristis clavata (dwarf sawfish) applicable to this EP.
(TSSC 2009)
Sawfish and river shark No threats identified that are N/A N/A
multispecies recovery plan (DoE applicable to this EP.
2015b)
Green sawfish Approved Conservation Advice for No threats identified that are N/A N/A
Green Sawfish (TSSC 2008) applicable to this EP.
Sawfish and river shark No threats identified that are N/A N/A

multispecies recovery plan (DoE
2015b)

applicable to this EP.
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Species Recovery Plan / Conservation Key Threats Identified In The Plan | Actions Relevant To The Sauropod 3D Environmental Risk
Advice / Advice MSS Assessment Section
Whale shark Conservation advice Rhincodon ®  Vessel disturbance ®  Minimising vessel collisions. Section 8.4
typus whale shark (TSSC 2015d)
Whale shark (Rhincodon typus) No threats identified that are N/A N/A
recovery plan 2005-2010 (DEH applicable to this EP.
2005)
Grey nurse shark | Recovery Plan for the Grey Nurse No threats identified that are N/A N/A

Shark (Carcharias taurus) (DoE,
2014)

applicable to this EP.

Seabirds

Red Knot

Conservation advice Calidris
canutus red knot (TSSC 2016)

m Habitat degradation (olil
pollution).
® Human disturbance (general).

®  Manage disturbance at important sites
when red knots are present.

Section 7.1, Section 7.2,
Section 7.7, Section 8.4

Curlew Sandpiper

Conservation advice Calidris
ferruginea curlew sandpiper (DoE
2015c)

m Habitat degradation (olil
pollution).
® Human disturbance (general).

®  Manage disturbance at important sites
when curlew sandpipers are present.

Section 7.1, Section 7.2,
Section 7.7, Section 8.4

Eastern Curlew

Conservation advice Numenius
madagascariensis eastern curlew
(DoE 2015d)

m Habitat degradation (olil
pollution).
m  Human disturbance (general).

® Manage disturbance at important sites
when eastern curlews are present.

Section 7.1, Section 7.2,
Section 7.7, Section 8.4

Common
Sandpiper, Red
Knot, Pectoral
Sandpiper, Sharp-
tailed Sandpiper

Wildlife conservation plan for
migratory shorebirds
(Commonwealth of Australia 2015)

m Habitat degradation (olil
pollution n).

m  Ensure all areas important to migratory
shorebirds in Australia continue to be
considered in development assessment
processes.

Section 7.1, Section 7.2,
Section 7.7, Section 8.4

Abbott's Booby

Conservation Advice Papasula
abbotti Abbott's booby (TSSC
2015e)

No threats identified that are
applicable to this EP.

N/A

N/A
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4.3.5.2 Biologically Important Areas

Biologically Important Areas (BIAS) are regions where a particular species is known or likely to display
important behaviours such as breeding, foraging, nesting or migration (DoEE n.d.). BIAs have no
legal status, however they provide information to help inform regulatory and management decisions.
Table 4-5 identifies the BIAs associated with threatened and migratory species potentially occurring
within the Operational Area and wider EMBA, as identified during the PMST search. Further
information on BIAs is provided in the individual species descriptions below (Section 4.3.6 Section
4.3.9).

Table 4-5  Threatened and Migratory Species’ BlIAs within the Operational
Area and EMBA

Species BIA Location Distance from the
Operational Area

Humpback whale Migration North-west WA coast 15 km
Pygmy blue whale Distribution South and west Australia Overlaps
waters

Migration WA waters 72 km
Whale shark Foraging NWS 200 m isobath Overlaps
Flatback turtle Internesting Eighty Mile Beach 20 km

Internesting* Eighty Mile Beach 60 km
Lesser Frigatebird Foraging Bedout Island Overlaps

Breeding and foraging Bedout Island 40 km
White-tailed Tropicbird Breeding and foraging Rowley Shoals Overlaps
Little Tern Resting Rowley Shoals 23 km
Brown booby Breeding Pilbara coast 40 km

* Habitat critical to the survival of a marine turtle species (DoEE 2017).

4.3.6 Marine Mammals

Several species of marine mammals are known to occur in the region and have wide distributions that
are associated with feeding and migration patterns linked to reproductive cycles. There are 27 marine
mammal species known to occur regularly in the NWMR, including sixteen whale species and at least
eleven species of dolphin (DEWHA 2008).

Four threatened and migratory, and five migratory marine mammal species were identified by a
search of the EPBC Act Protected Matters Database as potentially occurring in the EMBA.

Cetacean species, such as the pygmy blue whale and humpback whale, are known to transit between
Southern Ocean feeding grounds and tropical water breeding grounds. However, some cetacean
species (e.g. spotted bottlenose dolphin) are thought to be resident in the region throughout the year
(DEWHA 2008).

Dugongs are also present in the region, preferring shallow waters along the coast and around shoals
where seagrass habitats are available (DEWHA 2008). The Operational Area is highly unlikely to
support Dugong populations, due to the open ocean location, water depths and lack of suitable
habitat.
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A description of the identified threatened and/or migratory marine mammals is provided in Table 4-6
including their distribution, migratory movements, preferred habitat and likely presence within the
Operational Area and EMBA.

Two species have biologically important areas within the Operational Area and wider EMBA, as
follows:

m  The humpback whale migration, breeding and calving BIAs extend along the length of the coast
of Western Australia, to its northernmost extent offshore of the Kimberley region. The migration
BIA is located approximately 15 km south of the Operational Area. The breeding, nursing and
calving BIA is located 255 km east of the Operational Area and outside the wider EMBA.

m  Pygmy blue whale migration and distribution BIAs pass along the shelf edge at depths between
500 m and 1,000 m. The Operational Area overlaps with the distribution BIA, however the
migration BIA is located 72 km to the north of the Operational Area.
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Figure 4-8 Pygmy Blue Whale BIAs
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Figure 4-9 Humpback Whale BIAs
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Table 4-6  Threatened and Migratory Mammals Potentially Occurring Within the Operational Area and EMBA

Common Name

Habitat and Distribution

Seasonality

Relevance to EP

Mammals Potentially Occurring Within The Operational Area

Blue Whale

Humpback
Whale

Two subspecies of blue whale are found in the Southern
Hemisphere; the pygmy blue whale (Balaenoptera musculus
brevicauda) and the Antarctic blue whale (B. m. intermedia).
During the southern hemisphere summer, Antarctic blue
whales are usually found south of 60°S, while pygmy blue
whales are usually found north of 55°S (DoEE 2019).
Therefore, Antarctic blue whales are highly unlikely to be
present within or nearby the Operational Area.

The pygmy blue whale has a worldwide oceanic distribution
and are regularly sighted in Australian waters. Whilst the
species prefer deep waters, whale sightings in Australia are
usually related to migration purposes or opportunistic feeding.

The pygmy blue whale has BIAs for migration, foraging and
distribution along the WA coastline. The Operational Area
overlaps with the distribution BIA, and the wider EMBA
overlaps with the migration BIA.

Satellite tacking of pygmy blue whales undergoing their
northern migration indicate whales generally follow known
migration paths, transiting north of the Rowley Shoals (Double
etal. 2012, 2014).

Humpback whales occur globally and throughout Australian
waters with their distribution being influenced by migratory
pathways and aggregation areas for resting, breeding and
calving (DoEE 2019). There are two genetically distinct
populations of humpback whales in Australia (i.e. west coast
and east coast) (DoEE 2019).

Major breeding areas have been identified for the western
Australian population in the Kimberley region and in
particularly between Lacepede Islands and Camden Sound
(Jenner et al. 2001). Camden sound is the northern most limit
for the majority of west coast whales and is considered to be
an important breeding area (Jenner et al. 2001).

The west coast population of the humpback whale is thought
to be increasing in size by about 9% per year (DoEE 2019);

The pygmy blue whale undergoes a seasonal
northward migration from foraging grounds at
the lower latitudes to breeding grounds in
Indonesian waters (DoEE 2019). The whales
depart the Perth Canyon/ Naturaliste Plateau
region in March and April, and reach Indonesia
by June where they remain until at least
September (DoEE 2019; Double et al. 2012,
2014).

The return southern migration from Indonesia
to the subtropical frontal zone (40-45° S)
occurs from September and finishes by
December (DoEE, 2019).

Humpback whales undergo an annual
migration from the summer feeding grounds in
Antarctica to the breeding and calving grounds
in Camden Sound (approximately 540 km from
the Operational Area) occurs between May
and October (DoEE 2019). During migration,
individuals travel alone or in temporary
aggregations of generally non-related
individuals.

The numbers of humpback whales at Camden
Sound peak between June and September
each year (DoEE 2019). The migration corridor
tends to be within the 200 m isobath (Jenner et
al. 2001).

The Operational Area is located
within the pygmy blue whale
distribution BIA. However, due to the
species’ migration BIA being located
approximately 72 km north of the
Operational Area and absence of
known foraging, resting and calving
habitat, presence within the
Operational Area EMBA is likely to
be infrequent and consist of
transitory individuals during
migration months. Individuals may
be present in the northern region of
the wider EMBA during seasonal
migrations. Acquisition of the survey
may overlap the commencement of
the northbound migration (April), but
avoids the southbound migration
period for pygmy blue whales in the
region (September to November).

The Operational Area is located 15
km north of the migration BIA.
However, due to the species’
breeding and calving BIA being
located approximately 250 km north-
east of the Operational Area, the
presence of the species within the
Operational Area is likely to be
infrequent and consist of transitory
individuals.

Individuals are likely to be present in
the southern region of the wider
EMBA during seasonal migrations.
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Common Name

Habitat and Distribution

Seasonality

Relevance to EP

estimates conducted suggest that in 2008 the population
migrating up the WA coast was at 21,750 individuals (Hedley
etal. 2011).

Humpback whale songs change in composition among years,
but most energy is consistently between 200 — 500 Hz
(Salgado Kent et al. 2012).

Bryde’s Whale

Fin Whale

Bryde’s whales are distributed throughout oceanic and

inshore, tropical and warm temperate waters, between 40°N
and 40°S year-round. They have been recorded off all states of
Australia, with the exception of the Northern Territory (DoEE
2019).

The inshore form of the Bryde’s whale is typically limited to the
200 m depth contour and breeds and calves year-round, whilst
the offshore form is found in deeper waters (500 to 1,000 m)
and breeds and calves over several months during winter
(Best et al. 1984; Kato 2002).

The nearest known area of aggregation is Ningaloo Reef (over
740 km away) (DoEE 2019). Aerial surveys carried out in
2009, between mainland Australia and Scott Reef
(approximately 465 km north-east of the Operational Area)
recorded Bryde’s whales in low numbers (RPS 2010).
Between September 2006 and June 2009 sea hoise loggers
deployed within Scott Reef also recorded Bryde’s whales calls
year round (McCauley 2011; RPS 2010).

No specific feeding or breeding grounds have been discovered
off Australia.

Fin whales occur from polar to tropical waters, but rarely in
inshore waters (DoEE 2019). Fin whales are widely distributed
in both hemispheres between latitudes 20-75° S (Mackintosh
1966). This species is common in temperate waters, the Arctic
Ocean and Southern Ocean.

Fin whales feed intensively in high latitudes and may feed to
some extent, depending upon prey availability and locality, in
lower latitudes. Fin whales feed on planktonic crustacea, some
fish and cephalopods (crustaceans).

Fin whales are killed by ship strike more than any other whale,
which may be due to surface feeding (DoEE 2019).

Inshore coastal forms appear to breed and
give birth throughout the year, while the
offshore form appears to have a protracted
breeding and calving season over several
months during winter.

There is currently no evidence of large-scale
movements of the inshore form of the Bryde’s
whale. However, the offshore form may
migrate seasonal heading towards warmer
tropical waters during the winter months. It
should be noted that there is limited data on
migration, mating, breeding and calving
patterns for Bryde’s whales.

There is insufficient data to prescribe migration
times and routes for fin whales, however
recent sightings in Australian waters include
summer and autumn months. Fin whale calls
have been detected in Antarctic waters from
February to July (DoEE 2019).

No specific feeding or breeding
grounds have been discovered off
Australia and given the distance to
the closest known aggregation area
at Ningaloo Reef (approximately 740
km away), the presence of the
species within the Operational Area
and wider EMBA is likely to be
infrequent.

Given the wide ranging nature of this
species, lack of nearby important
habitat and a preference for deeper
offshore waters, the presence of the
species within the Operational Area
and wider EMBA is likely to be
limited.
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The Australian Antarctic waters are important feeding grounds
for fin whales. Sightings of fin whales feeding in the Bonney
Upwelling area indicate that this area is also a potentially
important feeding ground. There is no known mating or calving
areas for fin whales in Australian waters.

Sei Whale

Killer Whale

Sei whales are considered a cosmopolitan species, ranging
from polar to tropical waters, but tend to be found more
offshore than other species of large whales. They show well
defined migratory movements between polar, temperate and
tropical waters (Mackintosh 1965). Migratory movements are
essentially north-south with little longitudinal dispersion.

Sei whales have been infrequently recorded in Australian
waters (Bannister et al. 1996). The similarity in appearance of
sei whales and Bryde's whales has resulted in confusion about
distributional limits and frequency of occurrence.

This species is known to breed in tropical and subtropical
waters, while Australian Antarctic waters are important feeding
grounds for sei whales, as are temperate, cool waters
(Horwood 1987).

The killer whale is found in all of the world's oceans, from the
Arctic and Antarctic regions to tropical seas (Ford et al. 2005).
The species has been recorded in all the coastal waters of
Australia, with concentrations reported in Tasmania, and
common sightings in South Australia and Victoria (DoEE
2019).

The preferred habitat of the species includes oceanic, pelagic
and neritic (relatively shallow waters over the continental shelf)
regions, in both warm and cold waters. They may be more
common in cold, deep waters, but off Australia, killer whales
are most often seen along the continental slope and on the
shelf, particularly near seal colonies. Killer whales have
regularly been observed within the Australian territorial waters
along the ice edge in summer.

No areas of significance and no determined migration routes
have been identified for this species within waters off WA
(DoEE 2019).

The movements and distributions of sei whales
in Australian waters are unpredictable and not
well documented.

Information suggests that sei whales have the
same general pattern of migration as most
other baleen whales, although it is timed a little
later and they do not go to such high latitudes
(Gambell 1968).

Killer whales are known to make seasonal
movements, and follow regular migratory
routes.

Mating is known to occur all year round, whilst
the calving season spans several months.

Given the wide ranging nature of this
species, lack of nearby important
habitat and a preference for deeper
offshore waters, the presence of the
species within the Operational Area
and wider EMBA is likely to be
limited.

Given the wide ranging nature of this
species, lack of nearby important
habitat and a preference for coastal
waters, the presence of the species
within the Operational Area is
unlikely. Presence within the wider
EMBA is also likely to be limited.
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Sperm Whale

Spotted
Bottlenose
Dolphin
(Arafura/Timor
Sea
populations)

Sperm whales are abundant from polar waters to the equator
and typically found in deep temperate and tropical offshore
waters (greater than 600 m) or closer to the shore in water
depths greater than 200 m (DoEE 2019).

Sperm whales tend to be found where the seabed rises
steeply from great depth, and are probably associated with
concentrations of major food in areas of upwelling (Bannister
et al. 1996).

There is limited information on their distribution in Australian
waters, although they have been recorded off the coast of all
Australian states, where they occur in groups of up to 50
individuals (DoEE 2019). Sperm whales have been recorded
from all Australian states.

Sperm whales have previously been recorded both
acoustically and during aerial surveys, on the North West
Shelf, suggesting that they occasionally occur in the deep,
oceanic waters of the region (RPS 2010).

The spotted bottlenose dolphin occurs in tropical and
subtropical coastal and shallow offshore waters of the Indian
Ocean, Indo-Pacific region and the western Pacific Ocean
(DoEE 2019).

In Australia, the species is generally found in inshore areas
such as bays and estuaries, nearshore waters, open coast
environments and shallow offshore waters.

The species is typically found close to shore, within
approximately 1 km from the nearest land or oceanic islands,
or in water depths of less than 30 m (Reeves et al. 2003).

The closest calving BIA is located at Roebuck Bay,
approximately 150 km from the Operational Area. The
population present at Roebuck Bay is likely to be resident due
to rich and consistent prey available.

Sperm whales are seasonal breeders, but the
mating season is prolonged, extending from
late winter through to early summer.

In the Southern Hemisphere, conceptions
occur from July to March, peaking in
September and December. Calves may be
born in tropical and temperate waters and are
mainly born between November and March.

Calving peaks occur in spring and summer or
spring and autumn.

Knowledge of the species seasonal migration
and breeding is largely unknown, however it is
inferred that only the Arafura-Timor Sea
population is migratory.

Given the wide ranging nature of this
species, lack of nearby important
habitat and a preference for deeper
offshore waters, the presence of the
species within the Operational Area
and wider EMBA is likely to be
limited.

Given the species preference for
shallow water and close proximity to
shore, the presence of the species
within the Operational Area is likely
to be limited. The species may
occasionally be present in the
shallower southern region of the
wider EMBA.

Mammals potentially occurring within the EMBA

Dugong

Dugongs are also known to occur along the coast throughout
the Kimberley to the Western Australia—Northern Territory
border; however, population estimates for these areas are not
available (DSEWPaC 2012). Dugongs inhabit protected

The patterns of dugong movement in Western
Australia are not well understood, it is thought
that dugongs move in response to seagrass
and water temperature.

The PMST search identified the
species as potentially occurring
within the EMBA, and not within the
Operational Area.
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shallow coastal areas, such as wide shallow bays and
mangrove channels.

Some of the coastal waters in the region support significant
populations of dugongs, including Shark Bay, which has an
estimated population of around 10,000 individuals (DSEWPaC
2012).

Specific areas supporting dugongs in Western Australia
include: Shark Bay; Ningaloo and Exmouth Gulf; the Pilbara
coast (Exmouth Gulf to De Grey River) (Marsh et al. 2002);
and Eighty Mile Beach and Kimberley Coast Region, including
Roebuck Bay (Brown et al. 2014).

Dugongs feed primarily on seagrass in shallow waters less
than 10 m deep and mostly above 3 m depth (Burbidge et al.
2014). A survey carried out in northern Australia between 1994
and 2001 using time-depth recorders deployed on 15 dugongs
logged a total of 39,507 dives. The survey identified that
dugongs spend the majority of their time in water depths of
less than 3 m (Chilvers et al 2004).

The closest foraging BIA is located south of the Operational
Area, along the Dampier Peninsula (approximately 650 km
away).

Dugongs are diffusely seasonal breeders and
the seasonality of breeding is more marked in
the sub-tropics (mostly spring, early summer
calving) than in the tropics.

Due to the species’ foraging BIA
being located 650 km from the
Operational Area, absence of
suitable habitat and preference for
shallow waters, presence of the
species within the EMBA is likely to
limited.
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4.3.7 Sharks and Rays

The NWMR supports high species richness of shark, sawfish and rays stemming from the diversity of
marine environments. There are approximately 500 shark and sawfish species globally, with 94
species found within the NWMR (i.e. 19% of the world’s shark species) (DEWHA 2008).

One threatened, four threatened and migratory, and five migratory shark and ray species were
identified in the PMST search as potentially occurring in the Operational Area and EMBA (Table 4-3).

A description of the identified threatened and/or migratory sharks, sawfish and rays is provided in
Table 4-7 including their distribution, migratory movements, preferred habitat and likely presence
within the Operational Area and EMBA.

One biologically important area for the shark and ray species described in Table 4-3 has been
identified within the Operational Area and wider EMBA:

m  The whale shark foraging BIA extends northwards from Ningaloo along the 200 m isobath. The
Operational Area overlaps with the BIA (Figure 4-10).
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DESCRIPTION OF THE EXISTING ENVIRONMENT

Threatened and Migratory Sharks and Rays Potentially Occurring Within the Operational Area and EMBA

Common Name

Habitat and Distribution

Seasonality

Relevance to EP

Sharks And Rays Potentially Occurring Within The Operational Area

Whale Shark

Great White Shark

The whale shark occurs in both tropical and temperate waters
with a typically oceanic and cosmopolitan distribution (Colman
1997). They are most commonly recorded in WA, the Northern
Territory and Queensland, although they have been sighted
occasionally in New South Wales and Victoria.

According to the DoEE’s Conservation Advice on whale sharks,
the species is known to aggregate at Christmas Island
(approximately 1,700 km away) between December and
January and at Ningaloo Reef (approximately 740 m away)
between March and July to feed on krill and baitfish associated
with coral spawning events (DoEE 2019).

The population participating in the Ningaloo aggregation is
estimated to comprise between 300 and 500 individuals,
although the total population size in the region is unknown
(Meekan et al. 2006; Bradshaw et al. 2007).

The Operational Area overlaps with the whale shark foraging
BIA (Figure 4-10), which extends northwards from Ningaloo
along the 200 m isobath.

They have been recorded from central Queensland around the
south coast to north-west WA, with movements occurring
between the mainland coast and the 100 m depth contour
(DOEE 2019).

Great white sharks are frequently recorded in waters around fur
seal and sea lion colonies such as the islands off the lower
west coast of Western Australia (DoEE 2019).

Whale sharks are regarded as highly
migratory - although these 'migration
patterns' are poorly understood.

The whale shark migration between
Christmas Island and Ningaloo Reef is
expected to occur between January
and March (Colman 1997; Wilson et al.
2006; DoEE 2019). The northern
migration route is considered to follow
the northern WA coastline along the
200 m isobath consistent with the
extent of the whale shark foraging BIA.

Great white sharks area known to
undertake migrations along the WA
coast, with some individuals travelling
as far north as North West Cape during
spring, before returning south for
summer (DoEE 2019).

Given the recorded migratory
routes in the region, the
cosmopolitan distribution of the
species and overlap with the
foraging BIA, whale sharks may be
encountered in the Operational
Area and wider EMBA in low
numbers.

Due to their preference for cold
temperate waters and feeding
grounds in waters around seal
colonies further south, the
presence of the species within the
Operational Area and wider EMBA
is likely to be limited.
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Shortfin Mako Shark

Narrow Sawfish

(previously known as the

Knifetooth Sawfish)

Reef Manta Ray

(Coastal Manta Ray)

Giant Manta Ray

The shortfin mako is found in tropical and warm-temperate
seas in water depths up to 500 m (Cailliet et al. 2009). The
species is rarely found in waters cooler than 16 °C, and is
occasionally found close inshore where the continental shelf is
narrow (Cailliet et al. 2009).

The species widespread in Australian waters having been
recorded in offshore waters all around the continent’s coastline
with exception of the Arafura Sea, the Gulf of Carpentaria and
Torres Strait.

The exact distribution of the species is uncertain, but it is
highly likely that its full range extended from Indo-Australian
Archipelago to Japan and South Korea.

The Narrow Sawfish is a benthic-pelagic species that inhabits
estuarine, inshore and offshore waters to at least 40 m depth
(Last and Stevens 2009). Inshore and estuarine waters are
critical habitats for juveniles and pupping females, whilst adults
predominantly occur offshore (Peverell 2005).

The reef manta ray is found around the northern coast of
Australia between south western Australia, and Central New
South Wales (DoEE 2019).

This species is often resident in or along productive near-shore
environments, such as island groups, atolls or continental
coastlines. This species tends to inhabit warm tropical or sub-
tropical waters. The species is commonly sighted inshore,
however is also found around offshore coral reefs, rocky reefs
and seamounts (Marshall et al. 2018).

The giant manta ray lives in tropical, marine waters worldwide,
and occasionally in temperate seas between latitudes 30°N and
35°S.

In Australia, the species is recorded from south-western WA,
around the tropical north to the southern coast of New South
Wales.

Shortfin makos are also highly
migratory and travel large distances.

There is insufficient data to prescribe
distribution behaviours, migration times
and routes and seasonal patterns.

Movement patterns are likely site-
specific and correlated with cycles in
productivity. Individuals have been
documented to make seasonal
migrations of several hundred
kilometres as well as daily migrations of
almost 70 km (IUCN 2019).

The year-round population of giant
manta rays present at Ningaloo Reef
extends to Exmouth from mid-May
through to mid-September.

Given the species distribution in
deep offshore waters, the
presence of the species within the
Operational Area and wider EMBA
is expected to be low.

Given the species distribution, and
preference for coastal/estuarine
areas, the presence of the species
within the Operational Area is
expected to be limited. The
species may occasionally be
present in the shallower southern
region of the wider EMBA.

Given the species is generally
associated with nearshore
environments, the presence of the
species within the Operational
Area is expected to be limited. The
species may be present in higher
numbers around Rowley Shoals
and in the shallower southern
region of the wider EMBA.

Given the species wide-
distribution, the presence of the
species within the Operational
Area is expected to be low. The
species may be present in higher
numbers around Rowley Shoals
and in the shallower southern
region of the wider EMBA.
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Individuals have been recorded to travel up to 70 km over one
day (van Duinkerken, 2010).

Freshwater Sawfish
(also known as
Largetooth Sawfish)

Green Sawfish

The largetooth sawfish may potentially occur in all large rivers
of northern Australia from the Fitzroy River, Western Australia,
to the western side of Cape York Peninsula, Queensland (Allen
2000; DoEE 2019). It is a marine/estuarine species that spends
its first three—four years in freshwater (DoEE 2019).

The preferred habitat of this species is mud bottoms of river
embayments and estuaries, but they are also found well
upstream. The species mainly feeds on fishes and benthic
invertebrates.

The Fitzroy River has been identified as a likely important
nursery site for the largetooth sawfish (located 380 km from the
Operational Area and outside the EMBA) (Whitty et al. 2008).

The freshwater sawfish pupping and foraging BIAs are located
along Eighty Mile Beach and Roebuck Bay. Pupping is known
to occur from the months of January to May at Eighty Mile
Beach. The closest BIA is located 100 km from the Operational
Area

In Australian waters, green sawfish have historically been
recorded in the coastal waters off Broome, Western Australia,
around northern Australia and down the east coast as far as
Jervis Bay, NSW (Stevens et al. 2005).

The green sawfish has been recorded in inshore marine
waters, estuaries, river mouths, embankments and along sandy
and muddy beaches (Peverell et al. 2004). They have also
been recorded in very shallow water (<1 m) to offshore trawl
grounds in over 70 m of water (Stevens et al. 2005).

Green sawfish are found in Indonesian waters and it is possible
that individuals may migrate between Australia and Indonesia.
It is probable that the Australian population can be considered
geographically separate (Stevens et al. 2005).

The Sahul Shelf system is known to support populations of
green sawfish (Donovan et al. 2008).

A study on the movement patterns of
other sawfish species, P. clavata and
P. zijsron, showed that the species had
a high fidelity to an area, with
movements restricted to only a few
square kilometres within the coastal
fringe, and influenced by tides (Stevens
et al. 2008).

Sawfish are known to return seasonally
to inshore coastal waters adjacent to
the northern Australian region to breed
and pup. Little is known about
reproduction in Green Sawfish.

It is unknown whether there is migration
into Australian waters of Green Sawfish
adults or juveniles from populations
outside Australia. Green Sawfish are
found in Indonesian waters and it is
possible that individuals may migrate
between Australia and Indonesia,
however it is probable that the
Australian population can be
considered geographically separate
(Stevens et al. 2005).

Given the species preferred
estuarine habitat, and the location
of the pupping and foraging BIAs,
the presence of the species within
the Operational Area is expected
to be low. The species may be
present in the shallower southern
region of the wider EMBA.

Given the species preferred
estuarine habitat, and the location
of the pupping and foraging BIAs,
the presence of the species within
the Operational Area is expected
to be low. The species may be
present in the shallower southern
region of the wider EMBA.
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Longfin Mako

Dwarf Sawfish

Longfin makos inhabit oceanic and pelagic habits, typically in
tropical regions. They are a highly mobile species and have a
wide-ranging distribution (DSEWPaC 2012), but are rarely
encountered.

Longfin mako usually occur to depths of 760 m, but has been
reported to 1,752 m (Rigby et al. 2019; Ebert et al. 2013,
Hueter et al. 2016, Weigmann 2016).In Australian waters, the
species is found from Geraldton, in WA, and north to Port
Stephens in New South Wales (Last and Stevens 2009).

The dwarf sawfish is found in Australian coastal waters
extending north from Cairns around the Cape York Peninsula in
Queensland to the Pilbara coast (DoEE 2019).

Dwarf sawfish typically inhabit shallow (2 to 3 m) silty coastal
waters and estuarine habitats, occupying relatively restricted
areas and moving only small distances (Stevens et al., 2008).

The majority of capture locations for the species in WA waters
have occurred within King Sound and the lower reaches of the
major rivers that enter the sound, including the Fitzroy, Mary
and Robinson rivers (Morgan et al., 2009). Individuals have
also been recorded from Eighty Mile Beach in the Pilbara, and
occasional individuals have also been taken from considerably
deeper water from trawl fishing (Morgan et al., 2009).

A study in north-western Western Australia found that estuarine
habitats are used as nursery areas by Dwarf Sawfish, with
immature juveniles remaining in these areas up until three
years of age (Thorburn et al. 2007a). Adults are known to
seasonally migrate back into inshore waters (Peverell 2007),
although it is unclear how far offshore the adults travel, as
captures in offshore surveys are very uncommon.

The dwarf sawfish pupping, nursing and foraging BIAs are
located along Eighty Mile Beach, approximately 100 km from
the Operational Area.

There is insufficient data to prescribe
distribution behaviours, migration times
and routes and seasonal patterns.

Dwarf sawfish may move into marine
waters after the wet season and during
the wet season enter estuarine or fresh
waters to breed.

Adults are known to seasonally migrate
back into inshore waters (Peverell
2007), although it is unclear how far
offshore the adults travel.

The PMST search identified the
species as potentially occurring
within the EMBA, and not within
the Operational Area.

Given the species wide-distribution
and preference for deeper waters,
the presence of the species within
the EMBA is expected to be low.

The PMST search identified the
species as potentially occurring
within the EMBA, and not within
the Operational Area.

Given the species distribution and
nearby pupping, nursing and
foraging BIAs, the presence of the
species in the EMBA is expected
to be low.
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4.3.8 Marine Reptiles

4.3.8.1 Marine Turtles

Marine turtles have similar life cycle characteristics which include migration from foraging areas to
mating and nesting areas. All species with the exception of flatback turtles have an oceanic pelagic
stage before moving to nearshore waters to breed. The region is considered to be significant for
supporting large feeding and nesting turtle populations.

Five threatened and migratory marine turtle species were identified in the EPBC Act Protected
Matters Database search as having the potential to occur in the Operational Area and EMBA. A
description of their distribution, habitats, life stages and likely presence within and around the
Operational Area during the survey is provided in Table 4-8.

There are several BIAs for turtle species in the region, including along the coastline and offshore
islands adjacent to the Operational Area (Figure 4-11). No foraging, internesting, or nesting BIAs
overlap with the Operational Area.

More recently, the DoEE has identified “habitat critical to the survival of marine turtle species” in the
Recovery Plan for Marine Turtles in Australia (DoEE 2017). It should be noted that this is different to
Critical Habitat to Survival, as defined under the EPBC Act. No habitat critical to the survival of a
marine turtle species occurs within the Operational Area. The closest habitat is the flatback turtle
internesting buffer at Eighty Mile Beach, approximately 60 km from the Operational Area. The flatback
turtle internesting buffer is the only habitat critical to the survival of a marine turtle species to overlap
with the wider EMBA.

4382 Sea Snakes

Sea shakes are essentially tropical in distribution, and habitats reflect influences of factors such as
water depth, nature of seabed, turbidity and season (Heatwole and Cogger 1993). Some species have
extensive distributions and individuals may cover large distances, while other species have limited
home ranges (Heatwole and Cogger 1993). Most sea shake species tend to be found in the shallower
parts of the region to allow for increased benthic foraging time (DEWHA 2008b).

Sea shakes that inhabit coral reefs in the region live out their lives within a few hectares with little
movement between the reefs (Guinea 2013; PTTEP 2013). The distance between reefs in the region
and the deep water between reefs inhibits migration and supports the concept that sea snakes at each
reef form a discrete ‘management unit’ for each species and prevents species from occupying all reefs
(PTTEP 2013).

At least 20 species of sea snhake occur within the region (DEWHA 2008). Amongst these species, one
threatened sea snake species (the Short-nosed seasnake) was identified in the EPBC Act Protected
Matters Database search as having the potential to occur in the Operational Area and EMBA. Further
details on its habitats, life stages and likely presence within the Operational Area is provided in Table
4-8.

No coral reefs or shoals occur within the Operational Area and therefore sea snakes are expected to
occur in low numbers.
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Table 4-8

DESCRIPTION OF THE EXISTING ENVIRONMENT

Threatened and Migratory Marine Reptiles Potentially Occurring Within The Operational Area and EMBA

Common Name | Habitat and Distribution

Phenology

Relevance to EP

Marine Reptiles Potentially Occurring Within The Operational Area

Loggerhead The loggerhead turtle has a global distribution and occurs in eastern,

Turtle northern and western parts of Australia (Limpus 2008). Loggerhead
turtles are known to show fidelity to both their foraging and breeding
areas and can make reproductive migrations of over 2,600 km
between foraging and nesting areas (DoEE 2019). The species are
known to forage nearshore, in water depths up to approximately 50-
60 m (DoEE 2019).

In WA, the species nests on the Muiron Islands (approximately 630
km away) and on the beaches of North West Cape (approximately
665 km away) (DoEE 2019; Guinea 1995). The species are known to
nest between October and February, with a peak in December (DoEE
2019).

As a juvenile, this species feeds on algae, pelagic crustaceans,

molluscs and flotsam whilst as an adult it feeds on gastropod

molluscs, clams, jellyfish, starfish, coral, crabs and fish (DoEE 2019).
Green Turtle The green turtle has a global distribution and occurs in tropical and
subtropical waters, with WA supporting one of the largest green turtle
populations in the world (Limpus 2004).

Principal rookeries in WA include the Lacepede Islands
(approximately 250 km away), Barrow Island (approximately 475 km
away), the Montebello Islands (approximately 450 km away), North
West Cape (approximately 665 km away) and the Muiron Islands (630
km away) (Commonwealth of Australia 2012; Department of the
Environment and Energy 2017). Smaller rookeries in the region
include Ashmore Reef and Cartier Island (approximately 670 km
away), Browse Island (approximately 550 km away), Cassini Island
(approximately 740 km away), Maret Island (approximately 650 km
away) and Sandy Islet at Scott Reef (approximately 250 km away)
(Commonwealth of Australia 2012; Department of the Environment
and Energy 2017).

The species primarily forages in shallow benthic habitats (<10 m)
such as tropical tidal and subtidal coral and rocky reef habitat or
inshore seagrass beds, feeding on seagrass beds or algae mats

Nesting occurs between October and

February, with a peak in December (DoEE

2019).

Nesting occurs between November and

March (DoEE 2019).

Female green turtles go into an inter-
nesting cycle after each nesting

occurrence. The inter-nesting cycle takes
approximately two weeks once nesting
starts. The females spend this period in

shallow waters beyond the reef edge,
where they visit different substrates,

occupy different depths and move up to
tens of kilometres from the nesting beach.

The species undertakes extensive post-
nesting migrations from foraging areas to
traditional breeding areas (Commonwealth

of Australia 2012).

There are no known loggerhead
turtle BIAs located within the
Operational Area or EMBA, and
the Operational Area occurs
outside of known foraging
depths. Therefore, loggerhead
turtles may occur within the
Operational Area in low numbers
as transitory individuals.
Foraging habitat potentially
occurs in the wider EMBA where
individuals may occur in higher
numbers.

There are no known green turtle
BIlAs located within the
Operational Area or EMBA, and
the Operational Area occurs
outside of known foraging
depths. Therefore, green turtles
are unlikely to occur within the
Operational Area. Foraging
habitat potentially occurs in the
wider EMBA where individuals
may occur in higher numbers.
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Relevance to EP

Leatherback
Turtle

Hawksbill Turtle

(Hazel et al. 2009). The closest foraging BIA to the Operational Area
is located at Bedout Island (approximately 90 km away) and James
Price Point (approximately 190 km away).

The nearest nesting BIA is located at Lacepede Islands
(approximately 230 km away). Females are known to stay within
approximately 20 km from nesting beaches (Commonwealth of
Australia 2012). The green turtle ‘habitat critical to the survival of
marine turtles’ BIA is located approximately at Adele Island and
Lacepede Island, 230 km to the east of the Operational Area.

Leatherback turtles are pelagic feeders, spending extended periods of
time in tropical, subtropical and temperate open ocean waters
(Limpus 2009). The species has been recorded feeding in the coastal
waters of all Australian States and Territories in low densities.

Leatherback turtles forage on pelagic soft bodied creatures (such as
jellyfish, squid, salps, siphonophores and tunicates) all year round in
Australian waters (DoEE 2019).

No BIAs have been identified for the species within the Operational
Area or wider EMBA.

Hawksbill turtles are found in tropical, subtropical and temperate
waters, with nesting mainly confined to tropical beaches (Limpus and
Miller 2008). The hawksbill turtle is commonly found in the NWMR
and NMR, nesting extensively along the coasts and foraging in the
region. Australia has the largest breeding population of hawksbill
turtles in the world (Limpus 2008).

As a juvenile, the hawkshill turtle feeds on plankton in the open ocean
and then feeds on sponges, hydroids, cephalopods, gastropods,
jellyfish, seagrass and algae as an adult (DoEE 2019). The closest
foraging BIA to the Operational Area is located at Bedout Island
(approximately 90 km away).

The nearest nesting BIA is located at the Dampier Archipelago (i.e.
islands to the west of the Burrup Peninsula), 270 km from the
Operational Area. The nesting BIA is surrounded by an internesting
BIA (buffer of 20 km). The ‘habitat critical to the survival of marine
turtles’ BIA is also located at the Dampier Archipelago.

Nesting occurs on tropical beaches and
subtropical beaches (Marquez 1990) but
no major centres of nesting activity have
been recorded in Australia.

The species is understood to migrate from
Australian waters to breed at larger
rookeries in neighbouring countries such
as Indonesia, Papua New Guinea and
Solomon Islands between December and
January (DoEE 2019)

Hawksbill turtles nest year round, with a
peak between October and December
(DEWHA 2008). Inter-nesting females are
known to stay within approximately 20 km
of nesting beaches.

The north-east subpopulation breeds
throughout the year with a peak nesting
period during July to October (DSEWPaC
2012), whilst breeding in the WA
population peaks around October to
January.

The species is highly migratory and is
known to migrate long distances between
nesting and foraging areas (ranging from
35 to 2,400 km) (DoEE 2019).

Given the species distribution,
and low density population in
Australian waters, the presence
of the species within the
Operational Area and EMBA is
expected to be low.

Given the species nesting,
internesting and foraging BIAs
are located in close proximity to
the Operational Area, transient
turtles may be present within the
Operational Area and wider
EMBA.
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Flatback Turtle

The flatback turtle is found in the tropical waters of northern Australia,
Papua New Guinea and Irian Jaya, and nesting is only known to
occur in Australia (Limpus 2007).

The NWMR is an important nesting area, with major rookeries present
from Exmouth to the Lacepede Islands (approximately 250 km away)
and along the Kimberley coast and islands. There are significant
rookeries on Barrow Island, Thevenard Island, Montebello Islands and
Lowendal Islands (Commonwealth of Australia 2012). Nesting occurs
between November and March, peaking in January (Commonwealth
of Australia 2012).

The nearest nesting BIA is located at Eighty Mile Beach,
approximately 95 km from the Operational Area (Figure 4-11). A
‘habitat critical to the survival of marine turtles’ is also located along
Eighty Mile Beach, approximately 55 km from the Operational Area
(Figure 4-12). Nesting occurs between May and July (DoEE 2019).

Internesting habitat is located immediately seaward of nesting habitat.
Female flatback turtles may occur within 60 km of nesting beaches
during the internesting period (DoEE 2019). An internesting BIA is
located 15 km from the Operational Area, at Eighty Mile Beach.

Flatback turtles are known to feed on gastropod molluscs, squid, soft
corals, hydroids and jellyfish (DoEE 2019). The closest foraging BIA
to the Operational Area is located at Bedout Island (approximately 90
km away) and James Price Point (approximately 190 km away).

Marine Reptiles Potentially Occurring Within The EMBA

Short-nosed
Seasnake

The short-nosed sea shake is endemic to WA and has been recorded
from Exmouth Gulf to the reefs of the Sahul Shelf (Commonwealth of
Australia 2012). The species is thought to have a very restricted
distribution.

The species can be found in reef flats and shallow water in water
depths to 10 m (Commonwealth of Australia 2012). The species is
typically found within 70 km from the shoreline, preferring shallow
depths of 10 m; the species’ limited range results in the species only
occupying an area of less than 10 km? around the reef (Lukoschek et
al 2010). Few short-nosed sea snakes move further than 50 m from
the reef flats (DoEE 2019).

In the Kimberley and Pilbara regions of
Western Australia, from approximately the
Lacepede Islands to Exmouth, there is a
mid-summer peak nesting season.

Flatback turtle hatchlings do not have an
offshore pelagic phase. Instead, hatchlings
grow to maturity in shallow coastal waters
thought to be close to their natal beaches
(Commonwealth of Australia 2012).

Although turtles remain close to nesting
beaches during the internesting period,
there is evidence that some flatback turtles
undertake long-distance migrations
between breeding and feeding grounds. A
survey carried out in the region between
2005 and 2012 identified the distances 73
female flatback turtles travelled to their
foraging grounds; 11 remained within 100
km of their rookeries, four migrated an
average of 400 km and 58 migrated
between 1,000 and 1,500 km (Pendoley et
al 2014).

Seasnakes are long-lived and slow-
growing with small broods and high
juvenile mortality. Little is known of the age
at which seasnakes reach sexual maturity.

Seasnakes have a gestational period of 6-
7 months, indicating that females are
unlikely to breed every year.

Given the species internesting
BIA located approximately 15 km
from the Operational Area,
transient turtles may be present
within the Operational Area.
Foraging habitat potentially
occurs in the wider EMBA where
individuals may occur in higher
numbers.

The PMST search identified the
species as potentially occurring
within the EMBA, and not within
the Operational Area.

The species is expected to be
restricted to shallow waters and
may occur in the shallow coastal
waters of the wider EMBA.
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4.3.9 Marine Birds

Many migratory shorebirds (including those frequenting offshore islands) and seabird species are
known to occur in the NWMR. Migratory shorebird species forage and rest in the region on their way
between Northern Hemisphere breeding grounds and Northern Australian feeding grounds, known as
the East Asian—Australasian Flyway. Seabird species spend the majority of their lives foraging across
large distances over the open ocean and may also breed within the region.

There are 23 species considered to be ecologically significant to the NWMR,; that is, they are either
endemic to the region, have a high number of interactions with the region (nesting, foraging, roosting
or migrating) or have life history characteristics that make them susceptible to population decline.

Two threatened, two threatened and migratory, and 13 migratory marine birds were identified by a
search of the EPBC Act Protected Matters Database as potentially occurring in the Operational Area
and EMBA. Several biologically important areas for marine bird species have been identified within
the Operational Area and EMBA (see Table 4-5).

A description of the distribution, migration movements, and preferred habitat and life stages of the
identified marine bird species is provided in Table 4-9, including commentary on their likely presence
in the Operational Area.
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DESCRIPTION OF THE EXISTING ENVIRONMENT

Threatened and Migratory Seabirds Potentially Occurring Within The Operational Area And EMBA

Common Name

Habitat and distribution

Phenology

Relevance to EP

Marine Birds Potentially Occurring Within The Operational Area

Eastern Curlew

Red Knot

Abbott’'s Booby

Within Australia, the eastern curlew has a primarily coastal distribution.
They have a continuous distribution from Barrow Island and Dampier
Archipelago, Western Australia, through the Kimberley and along the
Northern Territory, Queensland, and NSW coasts and the islands of
Torres Strait. Elsewhere they are patchily distributed (DoEE 2019).

This species does not breed in Australia, rather in the Northern
Hemisphere summer, between early May and late June (DoEE 2019).
They start to departure early March and begin to arrive back in late
July.

During the non-breeding season in Australia, the eastern curlew is most
commonly associated with sheltered coasts, especially estuaries, bays,
harbours, inlets and coastal lagoons, with large intertidal mudflats or
sandflats, often with beds of seagrass (Zosteraceae) (DoEE 2019).

The Red Knot is common in all the main suitable habitats around the
coast of Australia, very large numbers are regularly recorded in
northern Australia.

In Australasia the Red Knot mainly inhabit intertidal mudflats, sandflats
and sandy beaches of sheltered coasts or shallows pools on exposed
wave-cut rock platforms or coral reefs.

The Red Knot usually forages in soft substrate near the edge of water
on intertidal mudflats or sandflats exposed by low tide. At high tide they
may feed at nearby lakes, sewage ponds or floodwaters. They have
also been observed foraging on thick algal mats in shallow water and in
shallow pools on crests of coral reefs.

The Red Knot is diurnal and nocturnal. In non-breeding areas, feeding
activity is regulated by tide; they feed less just before and after high
tide. The Red Knot is omnivorous and eats mostly worms, bivalves,
gastropods, crustaceans and echinoderms.

Currently, Abbott's Booby is only known to breed on Christmas Island
and to forage in the waters surrounding the island. Christmas Island is
close to a number of cold water upwellings that probably provide food

This species does not breed in Australia,
rather in the Northern Hemisphere
summer, between early May and late
June (DoEE 2019). They start to
departure early March and begin to arrive
back in late July.

The Red Knot lays eggs in June and
nests on open vegetated tundra or stone
ridge, often close to a clump of
vegetation. The Red Knot is migratory,
breeding in the high Artic and moving
south to non-breeding between 58° N
and 50 °S. Peak numbers of this species
in the NWMR are usually between
September and October.

Abbott’s boobies travel large distances to
feeding grounds during breeding season.
It appears that some adults leave

Given the distribution of this
coastal wetland bird species,
the survey is likely to
encounter low numbers of
this species in the
Operational Area. Higher
population density may be
encountered in the nearshore
waters of the wider EMBA.

Given the distribution of this
coastal wetland bird species,
the survey is likely to
encounter low numbers of
this species in the
Operational Area. Higher
population density may be
encountered in the nearshore
waters of the wider EMBA.

Given the wide distribution
and migration pattern, this
species may be present in the
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Habitat and distribution

Phenology

Relevance to EP

Common Sandpiper

Common Noddy

Sharp-tailed

Sandpiper

that is seasonal in nature, and upon which a number of the seabirds
may depend for raising their young.

Abbott's Booby is a marine species. It spends much of its time at sea,
but needs to come ashore to breed. It nests in tall rainforest trees in the
western, central and northern portions of Christmas Island.

Abbott's Booby feeds on fish and squid (Marchant & Higgins 1990;
Reville et al. 1990).

Distributed along all coastlines of Australia and many areas inland, the
Common Sandpiper is widespread in small numbers. The area of
national importance along the coast of Western Australia is Roebuck
Bay (approximately 160 km away from the Operational Area).

Generally, the species forages in shallow water and on bare soft mud at
the edges of wetlands. Birds sometimes venture into grassy adjoining
wetlands and mangroves.

Typically, the Common Sandpiper eats molluscs such as bivalves,
crustaceans such as amphipods and crabs and a variety of insects.

In Australia, the Common Noddy occurs mainly in the ocean off the
Queensland coast, but the species also occurs off the north-west and
central Western Australian coast.

During the breeding season, the Common Noddy usually occurs on or
near islands, on rocky islets and stacks with precipitous cliffs, or on
shoals or cays of coral or sand. When not at the nest, individuals will
remain close to the nest, foraging in the surrounding waters. During the
non-breeding period, the species occurs in groups throughout the
pelagic zone. Birds may nest in bushes, saltbush, or other low
vegetation.

The Common Noddy feeds mainly on fish, although they are known to
also take squid, pelagic molluscs, medusa and aquatic insects.

The Sharp-tailed Sandpiper spends the non-breeding season in
Australia with small numbers occurring regularly in New Zealand. Most
of the population migrates to Australia, mostly to the south-east and are
widespread in both inland and coastal locations. In Western Australia
they are widely distributed from Cape Arid to Carnarvon, around coastal
plains of the Pilbara Region to south-west and east Kimberly Division.

Christmas islands for 4-5 months and
return in April.

Breeding commences in March, when
established pairs begin returning to nest
sites and start collecting nest material.

The Common Sandpiper breeds in
Eurasia and moves south for the boreal
winter, with most of the western breeding
populations wintering in Africa, and
eastern breeding populations wintering in
South Africa and Australia. Individuals
usually arrive in Western Australia from
July onwards.

The seasonality of breeding varies
greatly between sites. At some locations,
birds breed annually and at others birds
breed twice a year (spring to early
summer and again at autumn).

Most of the population migrates to
Australia, mostly to the south-east and
are widespread in both inland and
coastal locations.

Operation Area and EMBA in
low numbers or isolated
individuals/groups.

Given the wide distribution
and migration pattern, this
species may be present in the
Operation Area in low
numbers or isolated
individuals/groups. Higher
population density may be
encountered in the nearshore
waters of the wider EMBA.

Given the wide distribution of
the species and location of
breeding habitat, this species
may be present in the
Operational Area and EMBA
in low numbers.

Given the wide distribution of
this species and the migratory
pattern, it is likely the
presence of this species will
be encountered in low
number or isolated individuals
within the Operational Area.
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Habitat and distribution

Phenology
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Pectoral Sandpiper

Streaked
Shearwater

In Australasia, the Sharp-tailed Sandpiper prefers muddy edges of
shallow fresh or brackish wetlands, with inundated or emerged grass or
low vegetation. The species forages on seeds, worms, molluscs,
crustaceans and insects.

The Sharp-tailed Sandpiper forages on seeds, worms, molluscs,
crustaceans and insects.

Eighty-mile beach (approximately 115 km away from the Operational
Area) is the closest international important site for the species.

In Australasia, the Pectoral Sandpiper prefers shallow fresh to saline
wetlands. The species is found at coastal lagoons, estuaries, bays,
swamps, lakes, inundated grasslands, saltmarshes, river pools, creeks,
floodplains and artificial wetlands.

The Pectoral Sandpiper is omnivorous, consuming algae, seeds,
crustaceans, arachnids and insects. While feeding, they move slowly,
probing with rapid strokes. They walk slowly on grass fringing water.

In WA, the species is rarely recorded. It has been observed at the
Nullarbor Plain, Reid, Stoke's Inlet, Grassmere Lake, Warden Lake,
Dalyup and Yellilup Swamp, Swan River, Benger Swamp, Guraga
Lake, Wittecarra, Harding River, coastal Gascoyne, the Pilbara and the
Kimberley.

The streaked shearwater occurs frequently in northern Australia from
October to March, with some records as early as August and as late as
May (Marchant and Higgins 1990). Whilst it does not breed in Australia,
it is known to forage in the region.

The streaked shearwater feeds mainly on fish and squid.

The streaked shearwater is a colonial breeder that lays a single egg in
a burrow. Colonies are usually in a well forested area (Birdlife 2019)

The Sharp-tailed Sandpiper migrates to
Australia in Late June, early July,
departing the breeding grounds. The
species then departs the non-breeding
grounds in Australia by April/March.

The pectoral sandpiper breeds in the
northern hemisphere during the boreal
summer, before undertaking long
distance migrations to feeding grounds in
the southern hemisphere.

The species occurs throughout mainland
Australia between spring and autumn.

The species breeds in temperate regions
of East and South-east Asia before
migrating to tropical regions near the
equator, however little is known about
their movements during the non-breeding
period (Yamamoto et al. 2010).

Higher population density
may be encountered in the
nearshore waters of the wider
EMBA.

Given the wide distribution of
this species and the migratory
pattern, itis likely the
presence of this species will
be encountered in low
number or isolated individuals
within the Operational Area.
Higher population density
may be encountered in the
nearshore waters of the wider
EMBA.

Given the distribution of the
species and habitat, this
species may be present in the
Operational Area and EMBA
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Lesser Frigatebird

Osprey

White-tailed

Tropicbird

Lesser Frigatebird is usually seen in tropical or warmer waters off
northern Western Australia, Northern Territory, Queensland and
northern New South Wales.

The species is usually pelagic and often found far from land, but is also
found over shelf waters, in inshore areas, and inland over continental
coastlines (Marchant & Higgins 1990).

The Lesser Frigatebird breeds in mangroves or bushes, and even on
bare ground. It feeds mainly on fish (especially flying-fish) and squid,
but also on seabird eggs and chicks, carrion and fish scraps (Birdlife
2019).

In Australia, Lesser Frigatebird’s egg laying occurs mostly about mid-
year. A breeding BIA overlaps with a small portion of the southern
section of the Operational Area.

Osprey is most abundant in northern Australia, where high population
densities occur in remote areas. The breeding range of the Osprey
extends around the northern coast of Australia (including many offshore
islands) from Albany in Western Australia to Lake Macquarie in NSW.

Ospreys occur in littoral and coastal habitats and terrestrial wetlands of
tropical and temperate Australia and offshore islands.

Ospreys mainly feed on fish, especially mullet where available, and
rarely take molluscs, crustaceans, insects, reptiles, birds and mammals.
The species usually forage diurnally, but have also been observed
hunting prey at night.

The white-tailed tropichird is found in pelagic waters and tropical
waters.

The white-tailed tropicbird, forages in warm waters and over long
distances — many kilometres from its breeding sites. A breeding BIA
has been identified at the Rowley Shoals, which overlaps with the
northern portion of the Acquisition Area.

The lesser frigatebird breeds between
May and December and usually stays
within 100 — 200 km of the colony during
the breeding season, but when not
breeding they range widely throughout
tropical seas (Lindsey 1986).

Osprey breeds from April to February in
Australia.

Breeding is recorded in May and October
at the Rowley Shoals.

Given the distribution of the
species and habitat, this
species may be present in the
Operational Area and EMBA.

Given the distribution of the
species and habitat, this
species may be present in the
Operational Area and EMBA.

Given the distribution of the
species and nearby breeding
habitat, this species may be
present in the Operational
Area and EMBA.

Great Frigatebird,
Greater Frigatebird

Great frigatebirds are found in tropical waters globally. It breeds on
small, remote tropical and sub-tropical islands, in mangroves or bushes
and occasionally on bare ground

Great Frigatebird feeds on fish, squid and chicks of other bird species.

Breeding is known to occur between May
to June and in August (DoEE 2019).

Given the distribution of the
species and nearby breeding
habitat, this species may be
present in the Operational
Area and EMBA.

www.erm.com

Version: Final

Project No.: 0500168 Client: 3D Oil Limited

16 July 2019 Page 67



SAUROPOD 3D MARINE SEISMIC SURVEY (WA-527-P)
Environment Plan

DESCRIPTION OF THE EXISTING ENVIRONMENT

Common Name

Habitat and distribution

Phenology

Relevance to EP

Marine Birds Potentially Occurring Within The EMBA

Curlew Sandpiper

Red-tailed
Tropicbird

Little Tern

The Curlew Sandpiper’s breeding areas are mainly restricted to the
Arctic of northern Siberia (DoEE 2019). This species does not breed in
Australia.

Within Australia, Curlew Sandpipers occur around the coasts while also
being widespread inland, though in smaller numbers (DoEE 