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1 Introduction

1.1 Overview

TGS-NOPEC Geophysical Company Pty Ltd (TGS) propose undertaking a three-dimensional (3D) multi-client (MC)
marine seismic survey (MSS) in the Otway Basin, in Commonwealth waters offshore from Victoria (VIC),
Tasmania (TAS) and South Australia. Hereafter, these activities will be referred to as the Otway Basin 3D MC
MSS.

The Otway Basin 3D MC MSS provided for in this Environment Plan (EP) will be undertaken within the Operation
Area defined in Section 3.2.1 and will be undertaken in discrete phases depending upon future petroleum
acreage releases in the region and petroleum client interest. This EP allows 3D MSS phases to be undertaken
during a 5-year period, between 1 October 2023 (subject to acceptance of this EP by The National Offshore
Petroleum Safety and Environmental Management Authority (NOPSEMA)) and 30 September 2027. A maximum
of 200 days will be acquired each year, with a total maximum of 400 days for the entire survey.

This EP has been prepared to ensure the Otway Basin 3D MC MSS is planned and undertaken in accordance with
TGS’ Quality, Health, Safety and Environment Policy (QHSE Policy), which is discussed further in Section 1.6,
along with the regulatory requirements of the Offshore Petroleum and Greenhouse Gas Storage Act 2006
(OPGGS Act) and the associated Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations
2009 (the Environment Regulations).

1.2  Purpose and Objectives

In accordance with the requirements of the Environment Regulations, the purpose of this EP is to demonstrate
that the Otway Basin 3D MC MSS will be undertaken in a manner that is consistent with the principles of
Ecologically Sustainable Development (ESD). This includes assessing the potential risks and impacts to the
different receptors within the receiving environment and relevant persons/marine users that utilise the area.
This assessment considers the controls measures and operational procedures proposed to be implemented in
order to reduce the potential adverse environmental impacts and risks associated with the Otway Basin 3D MC
MSS to As Low As Reasonably Practicable (ALARP) and to Acceptable Levels. Environmental performance
standards (EPS) have also been developed as part of this EP to measure the performance of the controls
measures and operational measures that will be implemented during the Otway Basin 3D MC MSS.

The objective of the proposed Otway Basin 3D MC MSS is to provide an 3D data coverage and improved
subsurface imaging within the Deep Water Otway Basin. Historically the primary exploration focus, and success,
has been on the continental shelf offshore portion of the Otway Basin. The new 3D data (which is located
outboard from the continental shelf) will provide an improved understanding of the subsurface, which to-date
has been limited to sparse 2D data coverage. Ultimately the new data will provide improved confidence in
mapping major geological units aiding in the identification and de-risking of petroleum prospectively across the
Seismic Survey area.
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1.3  Scope of the Environment Plan

The scope of this EP addresses the petroleum activity—a marine seismic survey—and associated activities as
described in Section 3.

In particular, the scope of this EP covers phases of 3D seismic data acquisition and associated line turns, run-ins,
run-outs, seismic testing and support activities within the defined Operational Area (OA) (Figure 1). The
timeframe of this EP is from 1 October 2023 to 30 September 2027.

The petroleum activity is defined as commencing at the point when the Seismic Vessel is within the defined OA
and the source is deployed, until the Seismic Vessel has retrieved the seismic source and departed from the OA,
following completion of each survey phase. The scope of this EP does not include the periods when the Seismic
Vessel and support vessels are not engaged in the Otway Basin 3D MC MSS or associated activities, such as
during maintenance activities outside of the OA, port calls, crew changes via helicopter/Support Vessel, or vessel
mobilisation/demobilisation to/from the OA. During these periods the Seismic Vessel and Support Vessels are
deemed to be operating under the Commonwealth Navigation Act 2012 (refer to Table 4) not managed within
this EP.
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Figure 1 Location of the OA and EMBA
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1.4 Environment Plan Summary

In accordance with the requirements of Regulation 11(4) within the Environment Regulations, an EP summary

is provided in Table 1.

Tablel EP Summary

EP summary parameter

Section

Location Section 3.2
Description of the receiving environment Section 4
Description of the activity Section 3

Details of the environmental impacts and risks

Section 7 (Planned); Section 8 (Unplanned)

A summary of the control measures for the activity

Throughout Section 7 (Planned); Section 8
(Unplanned)

A summary of the arrangements for ongoing monitoring of the
titleholder’s environmental performance

Throughout Section 7 (Planned); Section 8
(Unplanned) and Section 10.6.1

A summary of the response arrangements in the OPEP Section 10.10

Details of the consultation (already undertaken and proposed) Section 5

Details of the titleholder’s nominated liaison Section 1.5

1.5 Titleholder and Nominated Liaison

TGS is the lead Titleholder for this activity. TGS is a leading energy data and intelligence company, known for its
asset-light (TGS does not own towed acquisition vessels and equipment — all towed data acquisition activity is
outsourced), multi-client business model and global data collection. TGS employs approximately 480
employees. TGS’ primary business is to provide data and intelligence to companies and investors active in the
energy sector.

In accordance with Regulation 15(1) of the Environment Regulations, details of the titleholder and nominated
liaison person are detailed within Table 2 and Table 3, below.

Table 2 Titleholder Details

Description

Environment Regulation Requirements

Titleholder

TGS-NOPEC Geophysical Company Pty Ltd
Level 9, 220 St Georges Terrace, Perth WA 6000

Company hame

Business address

Phone +61 (0) 8 9480 0000
Fax +61 (0) 8 9321 5312
Website https://www.tgs.com/
CAN/ABN 48 077 150 424

SLR®
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Table 3 Nominated Liaison Person Details

Contact Name Tanya Johnstone

Company TGS-NOPEC Geophysical Company Pty Ltd
Position Director Australia, PNG and NZ

Business Address Level 9, 220 St Georges Terrace, Perth WA 6000
Phone +61 (0) 8 9480 0000

Email Tanya.johnstone@tgs.com

As per Regulation 15(3) of the Environment Regulations, the nominated TGS Liaison Person (Table 3) or the TGS
Project Manager (Table 141) will notify the National Offshore Petroleum Safety and Environmental Management
Authority (NOPSEMA) both verbally and in writing, as soon as practicable, and prior to a change in the titleholder
or the liaison person occurring. This protocol will also apply, should the contact details for either the titleholder
or liaison person change.

1.6 TGS’ Environment, Health and Safety Policies

As titleholder for the Otway Basin 3D MC MSS, TGS will implement this EP and undertake the petroleum activity
in @ manner consistent with the TGS Environment Policy (Appendix A).

TGS is committed to protecting the environment in which it lives and works, whilst also conducting operations
in an environmentally sustainable and responsible manner. TGS strives to lead the industry in minimizing the
impact of its operations on the environment and is dedicated to the continuous improvement of environmental
programs and standards across all operations. The TGS corporate Environment Policy provides a public
statement of the company’s commitment to protecting the environment during offshore operations, including
seismic surveys.

The TGS Health and Safety Policy aims to assist in providing a safe, healthy and sustainable workplace for
employees, contractors, vendors and clients of TGS, while protecting the working environment. Accordingly,
TGS outlines its commitment to the promotion and maintenance of the physical, psychological and social well-
being of all employees.

TGS defines safe operating procedures in the Environment, Health and Safety Management System that has
been designed to meet or exceed all appropriate legal requirements and, in the absence of any defined
standards, to meet or exceed generally accepted best operating practices.

All levels of Management are responsible for the communication and implementation of TGS’ Environment,
Health and Safety Policies and Programs. Management is responsible for ensuring that employees are well
equipped to meet health and safety requirements. These requirements are then reviewed on a regular basis to
ensure ongoing sustainability and effectiveness.
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2 Environmental Management Framework

2.1 Legislation Requirements

Petroleum and greenhouse gas storage activities, including MSSs, in ‘offshore areas’ — defined as those waters
between the outer limit of coastal water (three nautical miles (NM)) and the outer limit of the Continental Shelf
(at least 200 NM) — are required to be assessed and authorised under the OPGGS Act and associated
Environment Regulations.

The following sections detail the requirements of the Environment Regulations, along with all applicable
environmental management requirements that are relevant to the Otway Basin 3D MC MSS. Section 2.1.1.1
provides a summary of the Environmental Regulations, in particular Regulation 13, and provides a road map to
the relevant sections of this EP which describe how each requirement has been adhered to.

2.1.1 OPGGS Act

The OPGGS Act provides the regulatory framework for all offshore petroleum exploration, production and
greenhouse gas activities in Australia’s offshore areas. The OPGGS Act confers powers to NOPSEMA to regulate
the health and safety, structural integrity and environmental management of petroleum exploration and
development activities within Australia’s offshore areas.

In addition to establishing the regulatory regime for environmental management authorisation, the OPGGS Act
has other relevant powers, including:

e Requiring that an activity in an offshore area must be undertaken in a manner that does not interfere
with navigation, fishing, conservation of the resources of the sea and seabed, any lawfully established
activities of another person and the enjoyment of native title rights and interests;

e Requiring operations to be carried out in accordance with good oilfield practices;

e Requiring titleholders, in the event of an escape of petroleum, to eliminate or control the escape, clean
up the escaped petroleum and remediate any resulting damage to the environment, and carry out
environmental monitoring of the impact of the escape on the environment;

e Providing for NOPSEMA to give written directions to titleholders covering all aspects of petroleum
exploration and production;

e Providing for remedial directions by NOPSEMA with regard to the restoration of the environment; and

e Requiring a titleholder to maintain in good condition and repair all structures and equipment that are
used in connection with the operations authorised by the permit, lease, licence or authority.

The OPGGS Act is supported by regulations covering matters such as safety, diving, petroleum resource
management and environmental management (see Section 2.1.1.1).
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2.1.1.1 Environment Regulations

The Environment Regulations have been developed under the OPGGS Act and provide an objective-based
regime for the management of environmental performance for Australian offshore petroleum exploration and
production and greenhouse gas storage activities in areas of Commonwealth jurisdiction.

The objectives of the Environment Regulations are to ensure any activity is carried out:

e Ina manner consistent with the principles of ESD (outlined further in Section 2.1.2);

e Ina manner in which the environmental impacts and risks of the activity will be reduced to ALARP. To
ensure the impacts and risks from the proposed activities are reduced to ALARP, a hierarchy of controls
have been utilised which follows a tiered system which are defined within Section 6.3; and

e In a manner in which the impacts and risks will be of an Acceptable Level. The criteria used to
determine whether the residual risk of an activity following the implementation of the control
measures is at an Acceptable Level is provided within Section 6.4.

2.1.2 EPBCAct

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the Australian Government’s
central piece of environmental legislation which provides a legal framework to protect and manage nationally
and internationally important flora, fauna, ecological communities and heritage places as matters of National
Environmental Significance (NES). There are nine matters of NES to which the EPBC Act applies (outlined within
Sections 12 to 24 of the EPBC Act), which are:

e World heritage properties;

e National heritage places;

e Wetlands of international importance (RAMSAR sites);
e Listed threatened species and ecological communities;
e Listed migratory species;

e Nuclear actions;

e Commonwealth marine areas;

e The Great Barrier Reef Marine Park; and

e Protection of water resources from coal seam gas development and large coal mining development.
The NES listed above are discussed in detail within Section 4, where relevant to the Otway Basin 3D MC MSS.

In relation to the listed threatened species and ecological communities, the EPBC Act has established a list of
categories, including: extinct, extinct in the wild, critically endangered, endangered, vulnerable and conservation
dependant. Section 4.5 includes a description of the biological environment comprising the OA and EMBA,
which includes some species that are listed as threatened. Where threatened species occur, this has been
identified and further species-specific details provided.

The EP must describe matters protected under Part 3 of the EPBC Act and assess any impacts and risks to these.
As outlined within Section 2.1.1.1, one objective of the Environment Regulations is to ensure that the activity is
carried out in a manner consistent with the principles of ESD, the principles of which are set out in Section 3A of
the EPBC Act as:
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e Decision-making processes should effectively integrate both long-term and short-term economic,
environmental, social and equitable considerations;

e 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;

e 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;

e The conservation of biological diversity and ecological integrity should be a fundamental consideration
in decision-making; and

e Improved valuation, pricing and incentive mechanisms should be promoted.

The EPBC Act has been utilised throughout the development of this EP, particularly in relation to the existing
environment (Section 4) and within the assessment of the impacts and risks from the proposed activity
(Section 7 and Section 8).

2.1.2.1 EPBC Act Policy Statement 2.1 — Interaction between Offshore Seismic Exploration and Whales

Under the EPBC Act, several whale species are listed as threatened and/or migratory species (see Section 4.5.6)
and are subsequently protected under the EPBC Act as matters of NES. To manage the interaction between
offshore seismic exploration and whales, the EPBC Act Policy Statement 2.1 — Interaction between Offshore
Seismic Exploration and Whales (Policy Statement 2.1) was developed, with the aim being to:

e Provide practical standards to minimise the risk of acoustic injury to whales in the vicinity of MSS
operations;

e Provide a framework that minimises the risk of biological consequences from acoustic disturbance from
MSS sources to whales in biologically important habitat areas or during critical behaviours; and

e Provide guidance to both proponents of MSSs and operators conducting MSSs about their legal
responsibilities under the EPBC Act.

The following sections provide an outline of the applicable provisions of Policy Statement 2.1.
2.1.2.1.1 Potential Impacts to be Considered

Section 4 of Policy Statement 2.1 discusses the potential impacts to be considered when planning a MSS, which
has been utilised in the preparation of this EP. An important aspect to consider when assessing the likelihood
of potential impacts on whales is determining whether the MSS will have a ‘low likelihood’ or a ‘moderate to
high likelihood’ of encountering whales. Policy Statement 2.1 defines these terms as:

e Low likelihood — spatially and/or temporally outside aggregation areas, migratory pathways and areas
considered to provide biologically important habitat; and

e Moderate to high likelihood — spatially and/or temporally proximate to aggregation areas, migratory
pathways and/or areas considered to provide biologically important habitat.

In addition, identifying whether a proposed survey will occur within a biologically important habitat of a whale
species is necessary because displacement from these areas may have a greater impact than elsewhere. An
assessment into the likelihood of encountering whale species has been undertaken and included within Section
4.5.6, along with the identification of any areas which are biologically important habitats for those whale species.
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2.1.2.1.2 Legislative Responsibilities

There are two obligations that need to be considered under the EPBC Act when developing a MSS: referrals and
permits, defined as:

Referrals —if an MSS has, or is likely to have, a significant impact on a matter of NES or the ‘environment’
(including threatened and migratory species) then that action should be referred to the Australian
Government Environment Minister under the EPBC Act. The Minister may then determine the referral
to be either a ‘controlled action’ in which the action is subject to the assessment and approval processes
under the EPBC Act, or not a controlled action where further approval is not required if the action is
undertaken in accordance with the referral, or in a particular way specific in the decision notice.

As part of the development of this EP, a number of control measures have been utilised when assessing
the impact of the Otway Basin 3D MC MSS (contained throughout Section 7 for planned activities, and
Section 8 for unplanned activities). Based on these control measures, overall, it is considered that the
Otway Basin 3D MC MSS activities will not have a significant impact on a matter of NES or on the
‘environment’ in general.

Permits — an action that will kill, injure, take or interfere with a whale or dolphin within the Australian
Whale Sanctuary (see Section 4.4.5) is an offence under the EPBC Act, unless the proposed action has
been referred to the Environment Minister and approved, or a permit has been granted. Generally, an
MSS will not interfere with whales if it is undertaken in an area and at a time where the likelihood of
encountering whales is low and appropriate measures are implemented.

As outlined above, the likelihood of encountering whales during the Seismic Survey is discussed within
Section 4.5.6 and the control measures to be implemented are contained within Sections 7 and 8.
Based on these sections, it is considered that the Seismic Survey will not kill, injure, take or interfere
with a whale or dolphin within the Australian Whale Sanctuary.

2.1.2.1.3 Management Measures for Vessels Conducting Seismic Surveys in Australian Waters

Policy Statement 2.1 provides a discussion on the management measures for vessels and organisations looking
to conduct MSSs within Australian waters. These measures are divided into two primary areas; Precautionary
Zones and Management Procedures, as described in the following sections.

2.1.2.1.4 Precautionary Zones

Section 6.1 of Policy Statement 2.1 defines three zones (Observation, Low-power and Shut-down) which are to
be used during MSSs, based on the likely sound levels surrounding the acoustic source. There are two levels of
Precautionary Zones, dependant on the sound exposure level (SEL) each seismic emission makes which is to be
demonstrated through sound modelling or empirical measurements.

If the received SEL will not likely exceed 160 decibels (dB) re 1 uPa’s for 95% of seismic shots at 1 km range, the
following Precautionary Zones are recommended under Policy Statement 2.1:

Observation Zone: 3* km horizontal radius from the acoustic source;
Low-power Zone: 1 km horizontal radius from the acoustic source; and

Shut-down Zone: 500 m horizontal radius from the acoustic source.

For all other proposed MSSs, Policy Statement 2.1 recommends the following zones:

Observation Zone: 3" km horizontal radius from the acoustic source;
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e Low-power Zone: 2 km horizontal radius from the acoustic source; and

e Shut-down Zone: 500 m horizontal radius from the acoustic source.

A graphical representation of the three recommended zones is indicated within Figure 2.

Observation zone

3 km

Diagram 1: Precaution zones surrounding the acoustic source for surveys
that meet the criteria for a 1km low power zone.

Observation zone

3 km

Diagram 2: Precaution zones surrounding the acoustic source for all other surveys (2km low power zone)

Source:  EPBC Act Policy Statement 2.1 (DoEWHA, 2008)

Figure2 Policy Statement 2.1 — Recommended Precautionary Zones
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Each zone has differing requirements, as follows:

e Observation Zone — whales and their movements should be monitored to determine whether they are
approaching or entering the ‘Low-power Zone’;

e Low-power Zone — when a whale is sighted within, or is about to enter this zone, the acoustic source
should immediately be powered down to the lowest possible setting; and

e Shut-down Zone — when a whale is sighted within, or is about to enter this zone, the acoustic source
must immediately be completely shut-down.

Underwater Acoustic Modelling (UAM) (Appendix B, Section 7.2.1.2) has been undertaken which has confirmed
that the SEL exceeds the 160 dB re 1 puPa’s, for 95% of seismic shots at 1 km range. Therefore, TGS will implement
the more stringent Precautionary Zone requirements of the Policy Statement 2.1 (Figure 2). However, based on
the UAM results and sensitivities in and surrounding the OA, additional management procedures will be
implemented (Section 7.2.3.3).

2.1.2.1.5 Management Procedures

In addition to Precautionary Zones, Policy Statement 2.1 includes a number of management procedures which
should be followed by all Seismic Survey Vessels (Seismic Vessel) conducting surveys in Australian waters
irrespective of the location and time of year. Under Section 6.2 of Policy Statement 2.1, these management
procedures are split into ‘Standard Management Procedures’ and ‘Additional Management Procedures’.
Standard Management Procedures include:

e Pre-survey planning — ideally, no MSS will be planned to be conducted when whales are likely to be
breeding, calving, resting or feeding. If an MSS is proposed to occur during such periods, careful
consideration of the survey and associated control measures will need to be undertaken;

e Trained crew —sufficiently trained crew, including people with proven experience in whale observation,
distance estimation and reporting, are required to undertake relevant requirements during survey
operations;

e During survey — all Seismic Vessels operating in Australian waters are required to follow basic
procedures during surveys irrespective of location and time of the year, including:

e Pre-start-up visual observations;
e Soft-start;

e Start-up delay;

e Operations;

e Power-down and stop work; and

e Compliance and sighting reports — a record of procedures employed during operations is required,
including information on any whales (or other species) sighted during the MSS. This information may
be useful for future operations.

When an MSS is proposed to operate in areas where the likelihood of encountering whales is moderate to high
then Additional Management Procedures are required to ensure that impacts and interference are avoided
and/or minimised. Suggested Additional Management Procedures under Section 6.2 of Policy Statement 2.1
include:
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e Marine Fauna Observer (MFO) — MFOs should be trained and experienced in whale identification and
behaviour, distance estimation, be capable of making accurate identifications and observations of
whales in Australian waters, and can assist other observers on the Seismic Vessel;

e Night-time/poor visibility — appropriate management measures to detect (or predict) whale presence
should be included to reduce the likelihood of encounters, including limiting initiation of Soft-start
Procedures, or the use of a daylight spotter vessel or aircraft and pre-survey research;

e Spotter vessel(s) and aircraft — a spotter vessel/aircraft could be used to assist in detecting the presence
of whales, including during night-time/poor visibility operations;

e Increase Precaution Zones and Buffer Zones — in some locations and circumstances an increased
distance for the instigation of Power-down Procedures (discussed above) is advisable;

e Passive Acoustic Monitoring (PAM) — deployment of PAM to detect whales in real-time may provide an
additional method of detecting whales during surveys, particularly during night-time/poor visibility
operations; and

e Adaptive Management — Adaptive Management Procedures should be considered to manage the
potential increased likelihood of encountering whales; for example, ceasing night-time operations if
there are three consecutive days on which operators experience three or more whale-instigated shut-
down/power down situations.

An assessment of the likelihood of encountering whales has been undertaken within Section 4.5.6, based on the
‘presence ranking’ (as assigned by the Protected Matters Database for both the OA and EMBA) which has
concluded that whales are known to occur within the OA and EMBA. Therefore, Additional Management
Procedures will be required. The additional procedures that will be included are discussed within Section 7.2.

2.1.2.2 Environment Protection and Biodiversity Conservation Regulations 2000

The Environment Protection and Biodiversity Conservation Regulations 2000 (EPBC Regulations) implement the
provisions of the EPBC Act and provide additional measures to control a range of activities, including the use of
vehicles and vessels, littering, commercial activities, research, and commercial and recreational fishing. In
particular, Part 8 of these regulations relates to appropriate actions when cetaceans are in the vicinity of vessels.
The relevant provisions of Part 8 have been considered when determining the impacts and risks associated with
the Otway Basin 3D MC MSS (Section 7).

2.1.2.3 EPBC Act Management Plans

When a native species or ecological community is listed as threatened under the EPBC Act, conservation advice
is developed to assist with its recovery. Conservation advice provides guidance on the immediate recovery and
threat abatement activities that can be undertaken to ensure the conservation of a newly listed species or
ecological community.

The Minister for the Environment may make or adopt and implement recovery plans for threatened fauna,
threatened flora (other than conservation dependent species) and Threatened Ecological Communities (TEC)
listed under the EPBC Act. Recovery plans define the research and management actions necessary to stop the
decline of, and support the recovery of, listed threatened species or TECs. The aim of a recovery plan is to
maximise the long-term survival in the wild of a threatened species or ecological community.
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The Otway Basin 3D MC MSS will be conducted in a manner that is consistent with the conservation advice and
recovery plans for species with the potential to be present in the OA. Section 4.5 describes the species that are
listed as threatened and/or migratory under the EPBC Act, which have been identified to occur within the
Environment that May Be Affected (EMBA) (see Section 4.1, Figure 7) and identifies the relevant conservation
advices and recovery plans. In addition, any relevant measures contained within the conservation advice and
recovery plans have been considered as part of the assessment of impacts and risks that may occur as a result
of the Otway Basin 3D MC MSS (Section 7).

2.1.3  Other Relevant Legislation

Regulation 13(4) of the Environment Regulations requires a description of the relevant legislative requirements
that apply to the activity and are relevant to the environment management of the activity. Several legislative
instruments exist which are relevant to the Otway Basin 3D MC MSS. The key pieces of Commonwealth
legislation (other than the OPGGS Act and EPBC Act discussed above) that are relevant to the environmental
management of the Seismic Survey are outlined within Table 4, along with a discussion on how each of these
requirements will be achieved.

The Otway Basin 3D MC MSS is located within Commonwealth waters, and therefore falls under the
Commonwealth legislation; however, in the unlikely event of a hydrocarbon spill occurring and entering State
waters, State legislation would be triggered. As the risk of this unplanned event occurring is considered to be
remote a full assessment of all of the State legislation has not been conducted; however, Section 10.10 provides
an overview of TGS’ arrangements for a response to the unlikely event of a hydrocarbon spill, including how the
relevant statutory plans will be implemented, should the spill enter State waters.

Table4 Summary of Key Commonwealth Legislation Relevant to the Otway Basin 3D MC MSS

Australian Heritage | The Australian Heritage Council Act established the Australian Heritage Council as an independent
Council Act 2003 expert advisory body on heritage matters. The main responsibilities of the Australian Heritage
Council relate to assessing places for the National Heritage List and the Commonwealth Heritage
List. An assessment of the heritage values associated with the OA is outlined within Section 4.6.2.

Australian Maritime | This Act established the Australian Maritime Safety Authority (AMSA), which has the
Safety Authority Act | responsibility of protecting the marine environment from pollution from ships, and other
1990 environment damage resulting from shipping activities. This Act facilitates international
cooperation and mutual 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. Responsibilities of AMSA include being the lead agency when responding to
hydrocarbon spills within the marine environment under the National Plan for Maritime
Environmental Emergencies (known as the National Plan).

Given the Otway Basin 3D MC MSS will take place in the marine environment, there is always a
remote risk of pollution or other incidents as a result of survey operations. The potential risks
from an unplanned activity occurring in association with the Otway Basin 3D MC MSS is assessed
within Section 8. This assessment also provides the measures that will be implemented
throughout the survey to reduce these risks to ALARP and an Acceptable Level.

Biosecurity Act This Act details how biosecurity threats to plant, animal and human health in Australia and its
2015 external territories are managed. Section 4 of this Act describes the objectives as:

Biosecurity (a) To provide for managing the following:

Regulations 2016 (i) Biosecurity risks;

(i) The risk of contagion of a listed human disease or any other infectious human disease;
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Biosecurity
Amendment
(Biofouling
Management)
Regulations 2021

(iii)  The risk of human diseases or any other infectious 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, the Ballast Water Convention, the
United Nations Convention on the Law of the Sea and the Biodiversity Convention.

The Biosecurity Amendment (Biofouling Management) Regulations 2021 entered into force on 15
June 2022 and requires all vessels to provide information on biofouling management practices
prior to arriving in Australia. This is achieved through the Pre-Arrival Report (PAR) which now also
includes mandatory questions relating to biofouling management practices. Vessel operators can
demonstrate proactive management of biofouling by implementing one of three accepted
proactive biofouling management options or answer further pre-arrival questions to inform
assessments of the biosecurity risk associated with biofouling on vessels.

The administering authority for biosecurity legislation is the Department of Agriculture, Fisheries
and Forestry (DAFF).

There are a number of relevant legislative documents that have been prepared to deal with the
issue of biosecurity (discussed in Section 8.1); all of which have been considered as part of the
preparation of this EP, specifically in relation to the assessment of environmental risks associated
with invasive marine species (IMS) (Section 8).

Environment
Protection (Sea
Dumping) Act 1981

The Environment Protection (Sea Dumping) Act 1981 is administered by the Australian
Government Department of the Environment and Energy (DoEE) and is aimed at protecting the
waters surrounding Australia’s coastlines from wastes and pollution dumped at sea. In addition,
this Act fulfils Australia’s international obligations under the Convention on the Prevention of
Marine Pollution by Dumping of Wastes and Other Matter 1972, and 1996 Protocol (the London
Protocol). The aim of this Act is to minimise pollution threats by:

® Prohibiting ocean disposal of waste considered too harmful to be released into the
marine environment; and

e Regulating permitted waste disposal to ensure environmental impacts are minimised.

Since the Otway Basin 3D MC MSS will involve the use of survey vessels within Australian waters,
the management and operation of the vessels will be subject to this Act. Although no waste or
other matter (other than routine permissible vessel discharges, see Section 7.3) is proposed to be
discharged within Australian waters as part of this EP, there is always a remote chance of an
accident occurring where such waste or equipment could be lost overboard. Section 8.5 outlines
the potential risks and associated impacts if an accidental discharge occurs, along with the
measures that TGS will implement to reduce the risk to ALARP and within Acceptable Levels.

Navigation Act 2012

This act regulates international ship and seafarer safety, shipping aspects of protecting the marine
environment and the actions of seafarers in Australian waters. The Act gives effect to the relevant
aspects of the International Convention for the Prevention of Pollution from Ships 1973, as
modified by the Protocol of 1978 (MARPOL), the United Nations Convention on the Law of the
Sea 1982 (UNCLOS) and the International Regulations for Preventing Collisions at Sea 1972
(COLREGS), among other international treaties, details of which are outlined below:

e MARPOL is the main international convention covering prevention of pollution of the
marine environment by ships from operational or accidental causes. The Annexes of
MARPOL that Australia is a party to are given effect to by current legislation;

e UNCLOS lays down a comprehensive regime of law and order in the world’s oceans and
seas establishing rules governing all uses of the oceans and their resources; and
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Legislation

e COLREGS set out the navigational rules to be followed by ships and vessels at sea to

Applicability

prevent collisions. These Regulations will be important in maintaining safe operating
procedures to ensure collisions don’t occur during the Otway Basin 3D MC MSS.

In addition to the above international treaties, several Marine Orders are enacted under the
Navigation Act 2012 which relate to offshore petroleum activities, including:

e Marine Order Part 21: Safety and emergency arrangements;
e  Marine Order Part 27: Safety of navigation and radio equipment;
e  Marine Order Part 28: Operations standards and procedures;
e  Marine Order Part 30: Prevention of collisions; and
e  Marine Order Part 58: Safe management of vessels.
The administering authority of this Act is AMSA.

Since the Seismic Vessel proposed to be used for the Otway Basin 3D MC MSS will be operating
within Australian waters, the management and operation of the vessel will be subject to this Act
and associated Marine Orders. The relevant aspects of this Act and subsequent Marine Orders,
along with the international treaties that provide control measures to avoid potential unplanned
risks associated with this activity are discussed within Section 8.

Ozone Protection &
Synthetic
Greenhouse Gas
Management Act
1989

This Act regulates the manufacture, importation and use of ozone depleting substances (ODS)

which are typically used in fire-fighting equipment and refrigerants. The use of these substances
is discussed within Section 7.4 which stipulates that no ODS will be deliberately released.

Protection of the
Sea (Civil Liability of
Bunker Oil Pollution
Damage) Act 2008

This Act establishes a liability and compensation regime to apply in cases of pollution damage

following the escape of bunker oil from a ship that is not an oil tanker. This Act prescribes that
ship owners are strictly liable for pollution damage resulting from the escape or discharge of
bunker oil from their ships; resulting in the obligation on ships over 1,000 gross tonnages to carry
insurance certificates when leaving/entering Australian ports. The Seismic Vessel undertaking the
Otway Basin 3D MC MSS will hold the necessary insurance certificates.

Protection of the
Sea (Harmful Anti-
fouling Systems)
Act 2006

This Act was developed as part of Australia’s commitment to MARPOL and the International

fouling compounds and systems in Australian waters.

The vessels to be used for the Otway Basin 3D MC MSS will have anti-fouling management regimes

Convention on the Control of Harmful Anti-fouling Systems on Ships and regulates the use of anti-
It is an offence to engage in negligent
conduct that results in a harmful anti-fouling compound being applied to a ship. Australian ships
must hold anti-fouling certificates, provided they meet certain criteria.

in place that are consistent with this Act.

Protection of the
Sea (Prevention of
Pollution from
Ships) Act 1983

Maritime
Legislation
Amendment
(Prevention of Air
Pollution from
Ships) Act 2007

The PSPPS Act (and the Navigation Act), along with the following Commonwealth legislation
gives effect to MARPOL:

MARPOL includes regulations aimed at preventing both accidental pollution and pollution from
routine vessel operations. Australia implements MARPOL through the Protection of the Sea
(Prevention of Pollution from Ships) Act 1983 (PSPPS Act) and the Navigation Act 2012
(discussed above).

e  Marine Order 91: Marine pollution prevention — oil;

e  Marine Order 93: Marine pollution prevention — noxious liquid substances;

e  Marine Order 94: Marine pollution prevention — packaged harmful substances;
e Marine Order 95: Marine pollution prevention — garbage;

e  Marine Order 96: Marine pollution prevention — sewage;

e  Marine Order 97: Marine pollution prevention — air pollution; and
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Legislation Applicability

e Marine Order 98: Marine pollution prevention — anti-fouling systems.

The PSPPS Act, and the associated legislation listed above have been considered as part of the
impact and risk assessment detailed within Section 7.

Underwater This Act came into effect on 1 July 2019 replacing the Historic Shipwrecks Act 1976 and continues
Cultural Heritage to protect Australia’s shipwrecks, sunken aircraft and other types of underwater heritage
Act 2018 (including human remains) that have lain in territorial waters for 75 years or more.

In addition to the general protection provided to underwater heritage sites, this Act also provides
for areas containing protected underwater heritage to be declared a protected zone. These may
be established for a number of reasons including conservation, management or public safety.
Most protected zones cover an area of around 200 hectares, although there is flexibility to declare
a larger zone if necessary. Underwater protected zones are described in Section 4.6.2.

Although the Otway Basin 3D MC MSS will be conducted within Commonwealth waters (between 3 and 200 NM
from the territorial baseline), emitted sound levels may spread into State waters, and in the very unlikely event
of a hydrocarbon spill occurring, spilt hydrocarbons may enter State waters, triggering State legislation.
Therefore, an assessment of key State legislation is outlined within Table 5.

Table5 Key State Legislation Relevant to the Otway Basin 3D MC MSS

Legislation Applicability

Victoria

Marine and Coastal | Provides asimple, integrated and coordinated approach to planning and managing the marine
Act 2018 and coastal environment. This is done by enabling the protection of the coastline and the
ability to address the long-term challenges of climate change, population growth and ageing
coastal structures; along with ensuring that partners work together to achieve the best
outcomes for VIC’'s marine and coastal environment.

This Act is complemented by VIC's Marine and Coastal Reforms Final Transition Plan which

identifies a programme of policy reforms and on-the-ground actions to transition to the new
system over the coming years.

Environment The Environment Protection Act 1970, and the updated Environment Protection Act 2017, is
Protection Act 2017 | the key VIC legislation that applies to noise emissions and the air, water and land in VIC, the
and the territorial sea along the VIC coast and to discharges of waste to the Murray River. This Act
Environment created the Environment Protection Authority VIC which has a legislated objective to protect

Protection Act 1970 | human health and the environment by reducing the harmful effects of pollution and waste.

A number of regulations under these Acts regulate the management arrangements for ballast
water. The ship masters of the survey vessels will abide by all requirements in relation to
ballast water management, which is discussed within Section 8.1 relating to the spread of
invasive marine species.

Heritage Act 2017 The Heritage Act is administered by Heritage VIC and is the key cultural heritage legislation. It
identifies and protects heritage places and objects that are of significance to VIC, including
shipwrecks and artefacts. All shipwrecks and shipwreck relics in VIC waters that are at least
75 years old are protected by the establishment of protected zones and the prohibition of
certain activities in relation to historic shipwrecks. Section 4.6.2 provides an assessment of
the maritime heritage.
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Legislation Applicability

Emergency The Emergency Management Act 2013 established Emergency Management VIC and operates
Management Act concurrently with the Emergency Management Act 1986 which will ultimately be repealed.
2013 This Act established the State Crisis and Resilience Council which is responsible for providing

emergency management policy and strategy advice to the VIC Government; along with the
Inspector-General for Emergency Management whose functions include developing and
maintaining a monitoring and assurance framework along with the State Emergency Response
Plan and the State Emergency Recovery Plan.

Marine Safety Act The Marine Safety Act and its associated Marine Safety Regulations provide for safe marine
2010 operations in VIC. The Act and Regulations set out a range of requirements including safety
duties for persons and parties responsible for marine safety. This Act reflects the
requirements of various international conventions which will be met during the Otway Basin
3D MC MSS.

Flora and Fauna The Flora and Fauna Guarantee Act is the key piece of legislation in VIC in terms of the
Guarantee Act 1988 | conservation of threatened species and communities and for the management of potentially
threatening processes. Its aim is to conserve all of VIC's native plants and animals by
establishing a range of mechanisms, including (among others) listing threatened species,
communities and threats to native species.

Pollution of Waters | The purpose of this Act is to protect the sea and other waters from pollution by oil and noxious
by Oil and Noxious substances and implements the International Convention for the Prevention of Pollution from
Substances Act Ships 1973. The potential impacts from routine permissible waste discharges is assessed
1986 within Section 7.3.

National Parks Act The National Parks Act, along with the National Parks Regulations 2013 provide for the
1975 preservation and protection of the natural and cultural heritage values of the parks, including
marine national parks and coastal parks. An assessment of the marine protected and sensitive
areas in the coastal environment is described within Section 4.4.

South Australia

Marine Parks Act The Marine Parks Act has the aim of protecting and conserving marine biodiversity and
2007 habitats by providing for the establishment and management of marine parks in South
Australian waters. The Regulations under this Act prohibit certain activities within the certain
marine park zones, with exemptions for some activities, such as for persons acting in the
course of an emergency. An assessment of the marine protected and sensitive areas in the
coastal environment is described within Section 4.4.

Emergency The Emergency Management Act establishes a framework for the management of
Management Act emergencies in South Australia and provides for the establishment of among others, the State
2004 Emergency Management Plan which comprises strategies for the prevention of emergencies

in the State. This Act has been taken into account in the development of this EP.

Protection of This Act provides for the protection of the sea and State waters from pollution by ships from
Marine Waters oil and noxious substances. This Act provides penalties for discharges of oil or of an oily
(Prevention of mixture if it occurs within State waters, unless it is exempt for a variety of reasons outlined n
Pollution by Ships) Part 2 of the Act. The survey vessels to be used during the Otway Basin 3D MC MSS will meet
Act 1987 the requirements of this Act when transiting into State waters.

Coast Protection The Coast Protection Act provides for the conservation and protection of the beaches and
Act 1972 coast of South Australia. A Coast Protection Board was formed in 2017 with the proclamation

of the Act with, among other things, the protection of the coast from pollution and misuse.
Any potential impacts from the Otway Basin 3D MC MSS would be in relation to the unlikely
event of a hydrocarbon spill which is assessed within Section 8.3.

rage 5 SLR®



TGS SLR Ref No: 640.30610.00000-R01-v1.1-Otway Basin 3D MC MSS-
Otway Basin 3D Multi-client Marine Seismic Survey 202307012..docx
Environment Plan June 2023

Legislation Applicability

National Parks and The National Parks and Wildlife Act is the principal legislation in South Australia in respect to
Wildlife Act 1972 the establishment and management of protected areas. Potential impacts on the area inshore
of the OA would be in relation to the unlikely event of a hydrocarbon spill which is assessed
within Section 8.3.

Tasmania

Pollution of Waters | This Act deals specifically with discharges of oil and other pollutants from ships and gives effect
by Oil and Noxious in TAS to the International Convention for the Prevention of Pollution from Ships 1973. The

Substances Act potential impacts from routine permissible waste discharges is assessed within Section 7.3
1987

Environmental This Act is the primary environment protection and pollution control legislation in TAS with
Management and the fundamental basis being the prevention, reduction, and remediation of environmental
Pollution Control harm. The potential impacts from routine permissible waste discharges is assessed within
Act 1994 Section 7.3.

Emergency The Emergency Management Act outlines the prevention, preparedness, and response and
Management Act recovery procedures in order to protect life, property and the environment in a declared State
2006 emergency. The potential risks of an emergency occurring during the Otway Basin 3D MC MSS

is discussed within Section 8.3.

2.2  Relevant Guidelines, Standards and Codes
Australian Ballast Water Management Requirements (Version 8)

These requirements include legislative obligations under the Biosecurity Act 2015, and the International
Convention for the Control and Management of Ships’ Ballast Water and Sediments regarding the management
of ballast water and ballast tank sediment when operating within Australian waters. These requirements, along
with the Biosecurity Act (discussed in Table 4), have been provided for in relation to the assessment of
environmental risks associated with invasive marine species (Section 8).

Australian Biofouling Management Requirements (Version 1)

These requirements outline the obligations placed on vessel operators for the management of biofouling when
operating vessels under biosecurity control within Australian territorial seas. Under these requirements, all
vessel operators intending to enter Australian territorial waters must provide information relating to biofouling
management through the mandatory PAR. Information provided by vessel operators in the PAR process may be
inspected to verify its accuracy and/or an inspections of vessels’ submerged hull and niche areas may be
conducted. These requirements have been provided for in relation to the assessment of environmental risks
associated with IMS (Section 8.1).

Code of Environmental Practice 2008 — Australian Petroleum Production and Exploration Association (APPEA)

This Code provides guidance on ensuring that exploration and production operations are conducted using
effective management in order to be sustainable within the Australian environment. This includes the need to
avoid or minimise and manage impacts to the environment, focusing on four basic recommendations:

1. Assess the risk to, and impacts on, the environment as an integral part of the planning process;

2. Reduce the impact of operations on the environment, public health and safety to ALARP and to an
Acceptable Level by using the best available technology and management practises;

3. Consult with relevant persons regarding industry activities; and
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4. Develop and maintain a corporate culture of environmental awareness and commitment that supports the
necessary management practices and technology, and their continuous improvement.

These recommendations, which effectively mirror the requirements within the Environment Regulations, have
been considered when assessing the potential impacts and risks from the Seismic Survey during the
development of this EP (Sections 7 and 8).

Convention on the Conservation of Migratory Species of Wild Animals

The Convention on the Conservation of Migratory Species of Wild Animals (known as the Bonn Convention)
provides a global platform for the conservation and sustainable use of migratory animals and their habitats. The
Bonn Convention was entered into force in 1983, with Australia being a party since September 1991. The Bonn
Convention includes obligations for parties to it, including:

e Acknowledging the importance of conserving migratory species;
e Promote, cooperate and support research relating to migratory species;

e For endangered species, endeavour to take measures to conserve the species and its habitat, prevent
the adverse effects of activities that impede or prevent migration, prevent or minimise factors that
endanger the species where possible, and make the taking of the species prohibited (subject to limited
exceptions); and

e For species that are defined as having an ‘unfavourable conservation status’, endeavour to conclude
agreements which would benefit and prioritise those species (Parliament of Australia, 2018).

The species of relevance from the Bonn Convention and the associated obligations are addressed under the
EPBC Act. An assessment of those migratory species relevant to the Otway Basin 3D MC MSS are outlined
throughout Section 4.5.

Convention on Oil Pollution Preparedness, Response and Cooperation 1990

Parties to the International Convention on Qil Pollution Preparedness, Response and Co-operation (OPRC) are
required to establish measures for dealing with pollution incidents, either nationally or in co-operation with
other countries. The OPRC comprises national arrangements for responding to oil pollution incidents from ships,
offshore oil facilities, seaports, and oil handling facilities. The convention recognises that in the event of a
pollution incident, prompt and effective action is essential.

The OPRC requires ships to carry a Shipboard Oil Pollution Emergency Plan (SOPEP). In addition, operators of
offshore units under the jurisdiction of the parties to the OPRC are required to have an QOil Pollution Emergency
Plan (OPEP), or similar arrangements which must be co-ordinated with national systems for responding
promptly and effectively to oil pollution incidents. The vessel contracted to undertake the Otway Basin 3D MC
MSS will have a SOPEP in place; and in the unlikely event of a spill occurs from a vessel collision/sinking, TGS will
implement the response strategy in accordance with the SOPEP (see Sections 8.3 and 8.4).
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Convention on Wetlands of International Importance especially as Waterfowl Habitat 1971

Commonly known as the Ramsar Convention (on account of it being signed in the Iranian town of Ramsar), the
Ramsar Convention’s board aims are to halt the worldwide loss of wetlands and to conserve, through wise use
and management, those that remain. This has broadened over time to cover all aspects of wetland conservation
and wise use (broadly defined as maintaining the ecological character of a wetland), recognising that wetland
ecosystems are important for both biodiversity conservation and the well-being of human communities (DoEE,
2018a).

All wetlands listed under the Ramsar Convention as recognised as matters of NES under the EPBC Act, requiring
approvals for actions that will have or are likely to have significant impacts on the ecological character of a
Ramsar listed wetland. An assessment of the wetlands in or near the EMBA is outlined within Section 4.4.6,
with any potential impacts and risks from the Otway Basin 3D MC MSS being assessed throughout Sections 7
and 8.

International Association of Geophysical Contractors (IAGC) Environment Manual for Worldwide Geophysical
Operations 2013

Provides the industry with information for conducting geophysical field operations in an environmentally
sensitive manner.

IAGC Mitigations Measures for Cetaceans during Geophysical Operations 2015

Provides recommended mitigation measures for cetaceans during geophysical operations. IAGC recommends
implementing the suggested controls (mentioned in the document) in the absence of regulations or guidelines.

International Association of Oil and Gas Producers (IOGP) Recommended Monitoring and Mitigation
Measures for Cetaceans during Marine Seismic Survey Geophysical Operations 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).

International Convention for the Regulation of Whaling

The International Convention for the Regulation of Whaling is the International Whaling Commission’s founding
document and was signed in 1946. Obligations under this convention include the complete protection of certain
species, and the establishment of whale sanctuaries. All Commonwealth waters of Australia are assigned as the
Australian Whale Sanctuary (Section 4.4.5).

International Maritime Organisation (IMO) Guidelines for the Control and Management of Ships’ Biofouling
to Minimise the Transfer of Invasive Aquatic Species (Biofouling Guidelines) 2011

Provides a globally consistent approach to the management of biofouling. The approach was adopted by the
Marine Environment Protection Committee in July 2011.
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International Standards of Training, Certification and Watch-keeping for Seafarers, 1978

The International Convention of Standards of Training, Certification and Watch-keeping for Seafarers (STCW
Convention), 1978, sets the mandatory minimum standards of training, certification and watch-keeping for
masters, officers and watch personnel on seagoing merchant ships registered under the flag of a country party
to the convention. As the survey vessels proposed to be used for the Otway Basin 3D MC MSS will be operating
within Australian waters, the masters, officers, and watch personnel of the vessels will be subject to this
convention. Aspects of the survey vessel operations that relate to this convention are discussed within
Sections 7 and 8.

National Biofouling Management Guidance for the Petroleum Production and Exploration Industry 2009

This guidance document aims to provide assistance in regard to minimising the amount of biofouling
accumulating on vessels, infrastructure and submersible equipment, and thereby minimising the risk of
spreading marine pests around the Australian coastline. This guidance document has been utilised in
determining the Acceptable Levels of risks associated with the Seismic Survey, and the environmental
performance outcomes (EPO) and EPSs (Section 8).

National Light Pollution Guidelines for Wildlife Including Marine Turtles, Seabirds, and Migratory Shorebirds
2020

In January 2020, the Department of Agriculture, Water and the Environment released the ‘Draft National Light
Pollution Guidelines for Wildlife Including Marine Turtles, Seabirds and Migratory Shorebirds’. The aim of this
Guideline is to manage artificial light so that wildlife is not disrupted, nor displaced from important habitat and
is able to undertake critical behaviours such as foraging, reproduction and dispersal.

It is noted that the Guidelines are in draft form and are yet to be finalised for implementation.
United Nations Convention on Biological Diversity

Australia is a party to the United Nations Convention on Biological Diversity. This Convention has three main
objectives: the conservation of biological diversity, the sustainable use of components of biological diversity,
and the fair and equitable sharing of the benefits arising out of the utilisation of genetic resources (CBD, 2018).

This Convention covers a range of topics and requirements which are subsequently implemented in Australia
via different means, including Australia’s Biodiversity Conservation Strategy 2010-2030 which is the guiding
framework for the conservation of Australia’s national biodiversity to 2030. An assessment of the biological
environment is outlined within Section 4.5, with any potential impacts and risks from the Seismic Survey being
assessed throughout Sections 7 and 8.

United Nations Declaration on the Rights of Indigenous Peoples

The United Nations Declaration on the Rights of Indigenous Peoples was adopted by the General Assembly on
13 September 2007, with the Australian Government announcing its support on 3 April 2009. This Declaration
establishes a universal framework of minimum standards for the survival, dignity, and well-being of the
indigenous peoples of the world and elaborates on the human rights standards and fundamental freedoms as
they apply to the specific situation of indigenous peoples (United Nations, 2018). Section 4.6.1 provides an
assessment of the aboriginal heritage associated with the OA to provide an understanding of potential impacts
on that heritage from the Otway Basin 3D MC MSS.
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2.3 Relevant NOPSEMA Guidance Documents

Various NOPSEMA guidance documents have been utilised through the development of this EP to ensure that it
meets all the requirements of the Environment Regulations and the expectations of NOPSEMA. These
documents include:

Guidance Notes:

ALARP (N-04300-GN0166 A138249, August 2022);

Environment plan content requirements (N-04750-GN1344 A339814, December 2022);
Responding to Public Comment on Environment Plans (N-04750-GN1847 A662607, July 2022);
Petroleum Activities and Australian Marine Parks (N-04750-GN 1785 A620236, June 2023);

Oil Pollution Risk Management (N-04750-GN1488 A382148, July 2021);

Notification and Reporting of Environmental Incidents (N-03000-GN0926 A710941, June 2020);
Control measures and performance standards (N-04300-GN0271 A336398, June 2020);

Guidelines:

Consultation in the Course of Preparing an Environment Plan (N-04750-GL2086 A900179, May
2023);

Making Submissions to NOPSEMA (N-04000-GL0225, A15266, July 2022);
Environment Plan Decision Making (N-04750-GL1721, A524696, December 2022);

Policy:

Environment Plan Assessment (N-04750-PL1347, A662608. December 2022);
Financial Assurance for Petroleum Titles (N-04730-PL1780, May 2020)

Forms:

Environment Plan Summary Statement (N-04750-FM1848, A662605, September 2020);
Titleholder Report on Public Comment (N-04750-FM1896, A662604, September 2020);

Environment Bulletins:

Oil spill modelling (A652993, April 2019).

Information Papers:

Operational and Scientific Monitoring Programs (N-04700-1P1349, A343826, October 2020);
Acoustic Impact Evaluation and Management (N-04750-IP1765, A625748, February 2022); and

Reducing marine pest biosecurity risks through good practice biofouling management (N-04750-
IP15054)
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3 Project Description

3.1  Survey Overview

TGS is proposing to carry out the Otway Basin 3D MC MSS to collect high-quality geophysical data regarding rock
formations and structures beneath the seabed in the Otway Basin.

During the survey, a Seismic Vessel will tow an acoustic source array and a series of streamers within the OA, as
defined in Section 3.2.1. MSSs use data acquired through the use of a controlled acoustic source mechanically
generating a sound wave that is transmitted downwards towards and into the seabed. The sound wave source
uses compressed air to create a pulse of acoustic energy. The pulse of acoustic energy travels through the water
column and into the seabed where energy is reflected at different speeds and intensities depending on the
sediment type and/or density of the various sedimentary layers. The reflected acoustic signals are detected by
an array of sensitive hydrophones located in each streamer, which are towed behind the Seismic Vessel
(Figure 3). These sound signals are then analysed and processed into visual images of the subsurface structure
of the seabed using powerful on-board computers and software.

The Seismic Vessel will be assisted by support vessels.

Seismic Survey
Vessel

uoy Acoustic Receivers Sound Wave y I
{Streamers) =

Soil Layers

Sound Reflection Surface

Source:  www.fishsafe.eu

Figure 3 Schematic of an MSS
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A summary of the general survey programme is provided in Table 6. Specific details of the Otway Basin 3D MC
MSS are further described throughout Sections 3.2 - 3.5.

Table 6 Summary of General Parameters of the Otway Basin 3D MC MSS

Location Otway Basin

Operational Area 55,000 km?

Acquisition Area 45,000 km?

Water Depths in Acquisition Area 115 m to 5,000 m*

Timing Q4 2023/Q1 2024 commencement

Planned Survey Duration Maximum of 200 days per year with a total of 400 days.

*A single 2D tie line will enter shallower waters of approximately 115 m, however, all 3D sail lines are within water depths greater than 500 m.

3.2  Survey Location

The OA for the Otway Basin 3D MC MSS is in Commonwealth waters in the Otway Basin, offshore from south-
eastern Australia. Survey activities associated with the Otway Basin 3D MC MSS will be undertaken within the
OA. The Acquisition Area (AA), as defined within Section 3.2.1 and Section 3.2.2 and depicted in Figure 4 is
inside of the OA and is where the seismic data will be acquired. A third area, the EMBA has also been defined
regarding an unplanned oil spill and is discussed further in Section 4.1. It is important to note that the AA is also
referred to, and shown, as the Active Source Area on some of the figures within this EP.

3.2.1 Operational Area

The OA is the broadest area and represents the area where all activities managed under the EP will take place.
Itincludes both the AA and a surrounding buffer that could be used for operational purposes (see Figure 4). The
coordinates of the OA are provided in Table 7. Water depths within the OA range from approximately 97 m to
5,000 m.

The OA is located approximately 38 km from the mainland at the closest point. Other key coastal locations of
relevance to the OA include:

e Portland, VIC: 45 km north of the OA;

e Warrnambool, VIC: 61 km north-northeast of the OA;

e Arthur River, TAS: 85 km east of the OA;

e KingIsland, TAS: 39 km east of the OA; and

e Port MacDonnell, SA: 39 km north of the OA.
Activities that will take place within the OA include streamer deployment and retrieval, seismic acquisition,
maintenance, recovery, bubble tests, refuelling, vessel manoeuvring and soft-starts (see Section 3.5.3).
Activation of the acoustic source at full power for data acquisition will be restricted to the AA. The acoustic
source will not be operated at full power outside of the AA; however, bubble tests will take place outside of the

AA but will be within the OA. Once the Seismic Vessel is outside of the OA, the acoustic source will be stowed
onboard the vessel; however, streamers may still be deployed for example if the vessel is having to seek shelter.
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Table7 Coordinates of the OA

Latitude and Longitude (WGS 84 decimal degrees) Grid-reference (1994 MGA 54)
Latitude Longitude Easting Northing
1 -38.406605 140.725421 476025.82 5749032.54
2 -38.671650 141.279092 524277.81 5719621.31
3 -38.761808 141.440820 538298.54 5709561.57
4 -38.775608 141.517712 544970.41 5707995.23
5 -38.762349 141.635584 555219.64 5709402.02
6 -38.830679 141.876753 576100.27 5701646.30
7 -38.834848 142.022964 588786.25 5701051.72
8 -38.931997 142.292001 611985.09 5689974.77
9 -39.108023 142.543156 633423.93 5670100.88
10 -39.150801 142.613620 639432.32 5665247.37
11 -39.198960 142.693137 646203.98 5659777.25
12 -39.236942 142.725370 648907.23 5655509.30
13 -39.236492 142.965712 669652.53 5655136.45
14 -39.412423 142.971704 669743.72 5635598.57
15 -39.519170 143.062390 677280.34 5623575.71
16 -39.722138 143.222582 690493.97 5600718.69
17 -39.967839 143.309037 697200.03 5573257.63
18 -40.267082 143.455819 708819.07 5539703.61
19 -40.428461 143.514435 713294.40 5521648.39
20 -40.604019 143.638592 723244.05 5501850.79
21 -41.252683 143.640877 721261.25 5429827.06
22 -41.278857 142.808561 651462.66 5428707.60
23 -39.849259 140.372712 446336.58 5588783.61
24 -39.560006 139.877536 403573.00 5620472.91
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Figure 4 Location of the OA and AA
3.2.2  Acquisition Area

The AAl is located within the OA (see Figure 4) and includes areas where prospective clients may be interested
in acquiring seismic data and the acoustic source will be active. This area covers approximately 45,000 km?2.
Water depths within the AA range from approximately 115 m to 5,000 m; however, with the exception of the
2D tie line AA (the tie line area is defined within Figure 4), most of the water depths across the AA are deeper
than 510 m. Soft-start procedures (Section 3.5.3) will occur in both OA and AA. The coordinates of the AA are
provided in Table 7.

The seismic source may be active for short durations in the OA 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 short durations and a
limited number of testing shots.

During 3D seismic acquisition, the Seismic Vessel traverses the AA along a series of pre-determined parallel sail
lines which are acquired in a ‘race-track’ pattern, whereby the Seismic Vessel turns at the end of each sail line
and returns in the opposite direction along a different sail line.

! Note that this area is generally referred to as the Acquisition Area (AA) throughout the document, however, there is also
reference to the Active Source Area. These terms are used interchangeably.
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The Otway Basin 3D MC MSS requires acquisition of both 3D and 2D seismic data. The 2D tie line is to ‘tie-in’ to
existing geophysical data in the region. The 2D tie line will overlap with 3D data acquisition in the AA; however,
it will also extend onto the Continental Shelf. The acquisition of the single tie line will be limited to 12 hours of
acquisition within water depths less than 500 m. At the shallowest point, the 2D tie line is in a water depth of
approximately 115 m.

Table8 Coordinates of the AA

Latitude and Longitude (WGS 84 decimal degrees) Grid-reference (1994 MGA 54)

Latitude Longitude Easting Northing
3D Active Source Area
1 -38.504816 140.820436 484342.90 5738155.37
2 -38.708648 141.246277 521412.18 5715523.99
3 -38.803714 141.416762 536187.15 5704921.16
4 -38.821395 141.515286 544731.04 5702915.52
5 -38.808560 141.629499 554655.67 5704277.71
6 -38.875441 141.865643 575088.84 5696688.21
7 -38.879548 142.009275 587543.28 5696104.49
8 -38.970051 142.259898 609144.05 5685790.64
9 -39.142592 142.506024 630149.62 5666318.27
10 -39.186337 142.578060 636290.80 5661357.53
11 -39.229956 142.650054 642420.85 5656405.79
12 -39.576085 142.943699 666940.51 5617485.58
13 -39.761101 143.092005 679200.44 5596663.28
14 -39.985874 143.167218 685038.42 5571559.77
15 -40.251454 143.303793 695936.13 5541785.75
16 -40.468982 143.382366 701968.74 5517460.67
17 -40.631396 143.496865 711165.40 5499161.46
18 -41.143075 143.497552 709601.58 5442351.88
19 -41.169288 142.858157 655876.49 5440784.41
20 -39.763397 140.457912 453567.54 5598360.87
21 -39.531072 140.059891 419205.14 5623863.70
 oeswens
1 -39.282380 142.694529 646150.93 5650516.59
2 -39.281215 142.828097 657674.41 5650421.59
3 -39.446050 142.833394 657759.89 5632117.43
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3.3 Timing and Duration

The Otway Basin 3D MC MSS may commence as early as 1 October 2023 (subject to acceptance of the EP) and
will be completed by 30 September 2027.

The maximum acquisition time during any calendar year is 200 days, however, due to temporal controls for
managing impacts to various environmental sensitivities, the duration is likely to be less. Based an analysis of
the weather and sea state in the Otway Basin, seismic data acquisition is most likely to occur during the period
from October to March in any calendar year covered by this EP. However, this EP does not prescribe a specific
timing for seismic survey activities for the entire EP Area, as the precise timing of the survey is subject to
NOPSEMA'’s acceptance of this EP, weather conditions, vessel availability and other operational considerations,
as well as the seasonality of environmental and socio-economic sensitivities. The maximum number of days of
the survey across the duration of the EP will be no more than 400 days.

To minimise survey duration, data acquisition will occur 24-hours and day, seven days per week. When
recording the data, the Seismic Vessel traverses the Acquisition Area along a series of predetermined sail lines
at a speed of approximately 4 — 5 knots (7 — 9 km/h), with up to 14 streamers being towed behind the Seismic
Vessel (referred to herein as a ‘swath’). Data for a pre-determined swath only needs to be acquired once unless
there is a stop in data acquisition due to a marine mammal mitigation procedure or there is an overlap with a
2D tie line. Therefore, where no infill is required, the Seismic Vessel will not need to collect data in that area
again.

Where relevant, temporal control measures are outlined in Section 7 and Section 8 to manage key
environmental sensitivities relevant to the undertaking of seismic survey activities. The exact start and end
dates of survey phases will be communicated to stakeholders, in accordance with the continuing stakeholder
consultation process described in Section 5.

3.4 Defining Future Phase Areas

The Otway Basin 3D MC MSS may be acquired in multiple survey mobilisations over the five-year duration of the
EP. The exact location and areas of individual survey phases depends upon the areas of interest from petroleum
titleholders in the region.

Each individual phase of survey that may be completed under this EP will have a phase-specific AA defined,
subject to the area(s) of interest at the time. Each phase of the survey will also have a phase-specific OA defined,
where vessel turns, and other vessel operations may take place beyond the extent of the phase-specific AA will
take place.
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3.5 Otway Basin 3D MC MSS Specifications

The core activity that forms the basis of this EP is the undertaking of a MSS. Associated activities in support of
undertaking the Otway Basin 3D MC MSS include refuelling and resupply, crew changes and use of support
vessels in the OA. Associated activities are described in this section, as appropriate, with a focus on those
considered relevant to the assessment of environmental impacts and risks.

Key details of the Otway Basin 3D MC MSS relevant to the purpose and objectives of this EP are summarised in
Table 9.

Table9 Key Details of the Otway Basin 3D MC MSS

Parameter Details

Seismic Activity:

Survey earliest commencement date 1 October 2023

Survey latest completion date 30 September 2027

Seismic Source Double or Triple Source

Size 3,480 in3

Pressure 2,000 pounds per square inch (psi) (nominal)

Sound source tow depth 7m

Seismic vessel sail line speed 4.5 knots (8.3 km/hr)

Seismic source discharge interval 18.75 m (8 s — Dual Source); 12.5 m (5.4 s — Triple Source)

sweamers:

Number of streamers Upto 14

Streamer length 8—-10km

Streamer spread 800—1,600 m

Streamer tow depth 10-30m

Seismic vessel One vessel — specific vessel yet to be determined

Support vessels Two, one chase vessel and one supply/support vessel —
specific vessels yet to be determined

Maximum single fuel tank volume 1,066 m?

Refuelling Refuelling at sea will occur approximately every 2 - 6
weeks (depending on the specific vessel, contractor and
weather conditions)

Crew changes Via helicopter, support vessel or in port approximately
every 4 - 6 weeks (depending on the specific vessel and
contractor)
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3.5.1 Acoustic Source Configuration

The Otway Basin 3D MC MSS will comprise a single Seismic Vessel towing up to 14 seismic streamers 8 — 10 km
in length. The lateral spread of the streamers will be between 800 — 1,600 m. The Seismic Vessel will move at
a speed of approximately 4.5 knots (8.3 km/hr).

The acquisition parameters are provided in Table 9, while Figure 5 indicates the source array proposed for the

Otway Basin 3D MC MSS.

Table 10 Acquisition Parameters

Parameter Seismic Survey Parameters

Volume 3,480in3
Nominal working pressure 2,000 psi
Source depth 7m

Vessel speed

4.5 knots (8.3 km/hr)

SP Interval 12.5m
Number of streamers Upto 14
Streamer length 8—-10km
Width of streamer spread 800—-1,600 m
Streamer depth 10-30 m

Total expected duration

400 days, including continency
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Layout of the modelled triple 3,480 in® acoustic source array, where the plotted layout is such that the array is centred on the origin and vessel travel
direction is in the positive x-direction. The labels indicate the firing volume (in3) for each airgun.

Figure 5 Acoustic Source Array Proposed for the Otway Basin 3D MC MSS
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The acoustic source will either be a ‘dual source’ (comprising two source arrays discharged alternately) or a
‘triple source’ (comprising three source arrays discharged alternately). Each acoustic array will have an effective
volume of up 3,480 in. The acoustic source components are attached to a hanger by chains, with the hanger
attached by ropes to a surface buoy for floatation. The acoustic source arrays will be towed behind the Seismic
Vessel on an umbilical line at a depth of approximately 7 m below the sea surface.

Each acoustic source component comprises two high pressure chambers: a control chamber and causes an
imbalance in pressure between the two chambers. High pressure air is continuously fed to the acoustic source
components from compressors onboard the Seismic Vessel. This fills the discharge chamber with high-pressure
air while the piston remains in the closed position.

In order to activate the acoustic source, an electrical pulse is sent which opens a valve and forces the piston
upwards. This allows the high-pressure air in the chamber to discharge into the surrounding water. The
discharged air forms a spherical bubble, which oscillates according to the operating pressure, depth of
operation, water temperature, and the discharge volume, ultimately forming a pressure wave. Following this
discharge, the piston is forced back down to its original position by the high-pressure air in the control chamber,
allowing the sequence to be repeated. The compressors are capable of re-charging the acoustic source rapidly
and continuously enabling the source arrays to be fired every few seconds. The proposed firing interval for the
Otway Basin 3D MC MSS is every 18.75 m (for a dual source) or every 12.5 m (for a triple source), which
translates to the release of the acoustic source every eight seconds, or every 5.4 seconds, respectively.

The volume of the acoustic sources is determined by several factors, such as the objectives of the survey, the
complexity of the seabed geology, and the water depths of the AA, and are designed to provide sufficient seismic
energy to ‘illuminate’ the geological objective of the survey (OGP, 2011). TGS determined the preferred source
size to be an array with a volume of 3,480 in?, based on previous surveys in the area, and modelling exercises.
This volume aligns with those used in recent marine seismic surveys and has been determined to be sufficient
to achieve the goals of the Otway Basin 3D MC MSS in the deeper waters of the Otway Basin, while minimising
potential impacts.

Acoustic arrays are designed to direct most of the sound energy vertically downwards, although some residual
energy dissipates horizontally into the surrounding water. The amplitude of sound waves generally declines
with lateral distance from the acoustic source, and the weakening of the signal with distance (attenuation) is
frequency dependent, with stronger attenuation occurring at higher frequencies. The decay of sound in the sea
is dependent on the local environmental conditions such as water temperature, water depth, seabed
characteristics and depth at which the acoustic signal is generated.

Acoustic arrays such as those that will be utilised for the Otway Basin 3D MC MSS are designed to emit most of
their energy at low frequencies, typically ranging between 10 — 300 Hz, with declining energy at frequencies
above 200 Hz (APPEA 2015, Popper et al., 2014). Array source sound pressure levels can range from ~241 —
265 dB peak-to-peak at one metre when measured relative to a reference pressure of one micro-Pascal (re 1
pPa my) (Richardson et al., 1995). The overall source level amplitude of a system depends on how many
elements are in each array and interaction between elements.

Peak-to-peak pressure is the primary output from the acoustic source (measured by pressure units of bar-m)
caused by the expanding high pressure at release, which is measured at a stated reference point (usually 1 m
from the source). Using standardised measuring protocols (peak-to-peak) and a reference point enables a
comparison of the pressure produced by different acoustic sources. While the units for source level pressure
are often reported in bar-m these values have little biological/environmental meaning and sound levels in the
water emanating from an acoustic source involved with an MSS are more often presented as dB, calculated from
peak-to-peak pressure measurements.
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A detailed description of the modelled source signature determined to represent the seismic array is provided
in Section 7.2.1, including source levels outputs with various directivity. The modelled source signature was
characterised by the following maximum levels:

e Peak sound pressure level (PK) —258.3 dBre 1 yPa @ 1 m;
e Sound Exposure Level (SEL) of 233.8 dBre 1 pPa%.s @ 1 m.

The source signature modelling enabled conversion between the different parameters (i.e. SEL vs PK), in
accordance with the different metrics which define the threshold criteria for sensitive receptors. Using this
information, the sound fields from single pulses and accumulated SEL are calculated and used to inform the
assessment of potential effects (Section 7.2). This source signature simulation, including predictive source levels
and directivity, was conducted using JASCOs Airgun Array Source Model and performed by JASCO (Appendix B).

3.5.2  Streamer Configuration

A streamer array, with terminal tail buoys, will be towed behind the Seismic Vessel (Figure 3). Hydrophones
within the streamers detect the low-level sound waves from the acoustic source that are reflected from the
geological formations below the seabed. The hydrophones convert this reflected pressure into electrical signals
which are digitised and transmitted along the streamers to the recording system on-board the Seismic Vessel.

The streamer array will consist of up to 14 individual streamers, with a lateral spread of 800 — 1,600 m and will
have a tail buoy of the terminal end of each streamer to mark its location (Figure 6). The streamers will be up
to 10 km long which allow for the time delay to adequately capture signals reflected from deep, target
subsurface lithologies.

The acoustic source and streamers are towed beneath the surface (Figure 3) as this reduces the potential for
acoustic interference from the sea surface. The deeper a streamer is towed, the lower the background surface
noise; however, this can also result in a narrower bandwidth of received data. TGS will have a streamer depth
of 10 —30 m. Depth is controlled from the Seismic Vessel utilising units called ‘birds’, which provide an accuracy
of +/-1 m. Electronically controlled ‘wings’ on the birds pivot in response to changes in pressure (depth) as
detected by a pressure transducer inside each bird, automatically pivoting the wings up or down if the streamers
pull too deep or shallow (OGP, 2011).

The tail buoy (Figure 6) is a large hydrodynamically-shaped buoy that is towed at the terminal end of each
streamer, where it serves the following functions:
e Keeping the streamer straight;
e Provides tension at the rear part of the streamer for the birds to efficiently maintain streamer depth;
e Providing a visual reference for the end of each streamer for the vessel and survey crew; and

e Holding a flag, radar reflector and flashing light and an Automated ldentification System (AlIS)
transponder to allow other vessels to locate the rear of the streamers.

Each tail buoy will carry a radar reflector and flashing light to mark the end of the array. Tail buoys will also be
fitted with a marine fauna deflector (also referred to as a ‘turtle guard’) on the front to ensure marine fauna, in
particular marine turtles, are not injured or trapped within the tail buoy.
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Figure 6 Example of a Seismic Streamer Tail Buoy, with Light, Radar Reflector, and AIS Transponder
3.5.3 Sail Lines, Line Turns and Infill Lines

The data for the Otway Basin 3D MC MSS will be acquired along a series of adjacent and parallel lines, referred
to as ‘sail lines’. As the vessel manoeuvres from a completed sail line to an adjacent un-surveyed line, the full
power array will be inactive through the line turn of the ‘racetrack’ survey pattern. There may be some bubble
tests during the line change, for example if some of the acoustic sources need to be swapped out) before
commencement of the soft start procedure. The number and density of sail lines (termed the ‘pre-plot’) and
acquisition geometry are carefully designed to allow suitable coverage of target areas within the AA, whilst
optimising the efficiency of the Otway Basin 3D MC MSS.

During line runouts, the seismic source will typically be operated at full volume for the equivalent of half a
streamer length (up to 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, which involves sailing in a straight
line to allow the streamers to straighten prior to recommencing acquisition. During these run-ins, Soft-start
Procedures occur for a 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. Soft-starts over a
period of 30 minutes are a requirement of the EPBC Act Policy Statement 2.1. Soft-start Procedures will also be
undertaken prior to commencing the Otway Basin 3D MC MSS, or after a break in the source being active.

The Seismic Vessel has limited ability to manoeuvre whilst towing the streamer and acoustic array, which is
mitigated through the presence of a support vessel for the duration of the Otway Basin 3D MC MSS to ensure
the area ahead of the survey vessel is clear and engage with any other marine users in the area.

During the Otway Basin 3D MC MSS, situations may arise where the acoustic source will be required to be
shut-down. For example, in response to a cetacean entering the Shut-down Zone. If Shut-down Procedures are
enacted, the Seismic Vessel will return to acquire the un-surveyed portion of the sail line later. These return
acquisitions are termed re-shoot lines. Any infill and/or re-shoot lines required would most likely be completed
on a different day.

Activation of the acoustic source along sail lines, during line turns, and when acquiring infill lines will be
constrained to within the AA. The AA and associated buffer constitute the OA, as shown in Figure 4 and as
bounded by the coordinates provided in Table 7 and Table 8.
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3.5.4 Project Vessels

At the time of preparing this EP, no project vessels had been contracted to complete the Otway Basin 3D MC
MSS. TGS will undertake a vessel audit before commencement of the Otway Basin 3D MC MSS to ensure all
relevant EPSs will be met onboard the contracted vessels and any potential risks will be reduced to ALARP and
Acceptable Levels. If there is any significant difference to what has been assessed, a management of change
process would be undertaken (as per Section 10.4.6).

3.5.4.1 Seismic Survey Vessel

A purpose-built Seismic Vessel will be contracted for the Otway Basin 3D MC MSS to tow and operate the
acoustic source and streamers. The specific vessel has not yet been determined. A small workboat will also be
on board the seismic vessel, which may be launched to support equipment deployment, recovery and
maintenance activities within the OA. The Seismic Vessel employed for the survey will use marine diesel oil
(MDO) fuel.

3.5.4.2 Support Vessels

Two support vessels will be contracted for the Otway Basin 3D MC MSS. These vessels will be able to perform
some, or all of, the following roles:

e Assist with managing potential interactions between the Seismic Vessel, the seismic array (acoustic
source and streamers), and other vessels, receptors, or activities occurring in the area;

e Resupplying, refuelling and emergency towing of the Seismic Vessel; and

e Other support functions, including as a secondary vessel to assist with managing potential interactions
with cetaceans and other users of the area.

At least one of the Support Vessels will be selected such that it is of a sufficient size and power to tow a Seismic
Vessel in the unlikely event that the Seismic Vessel loses power.

A Support Vessel will be positioned at a safe distance from the Seismic Vessel and towed seismic array and will
maintain 24-hour watch, using visual and electronic means, for other vessels or activities which might be
approaching or in the path of the Seismic Vessel.

At the time of submission of this EP, the specific vessels have not been contracted. However, both vessels will
be smaller than the Seismic Vessel, of suitable class for safely operating in the offshore environment comprising
the OA, be crewed by competent persons, have all required operational procedures and systems in-place, and
carry all required communication and safety equipment.

3.5.5 Refuelling Operations and Crew Changes

Bunkering will take place atirregular intervals as dictated by the weather (may do several close together if vessel
has gone a period without ability to refuel). As above, may also be required to refuel at port if weather does not
permit safe refuelling at sea

Wherever possible, crew changes and refuelling (bunkering) for the survey vessels will be undertaken at-sea.
However, if environmental (weather does not permit safe refuelling at sea) or logistical issues arise, a port call
may be required. To reduce the risk of a fuel spill event, at-sea refuelling operations will occur within the OA
and in accordance with the control measures outlined in Section 8.4 and Section 8.5.
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Bunkering operations will take place at irregular intervals as dictated by the weather (i.e the Seismic Vessel may
be required to undertake some bunkering operations close together if the vessel has gone a period without the
ability to refuel), and crew changes will take place every four to six weeks, depending on the specific vessel and
contractor. Fresh provisions will be supplied to the survey vessels at crew changes and during bunkering
operations as required.

3.5.6  Helicopter

Helicopters may be utilised to transport equipment, supplies and crew to and from the Seismic Vessel during
the Otway Basin 3D MC MSS, and also provide emergency medical evacuation, if required.
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4 Existing Environment

This section describes the key physical, biological, socio-economic, and cultural characteristics of the existing
environment and the sensitivities and receptors that may be affected, both from planned activities and
unplanned events associated with the Otway Basin 3D MC MSS. Consequently, the description of the existing
environment applies to two areas:

e The OA, as presented in Figure 1 and described in Section 3.2.1.

e The EMBA, as shown in Figure 7 and further described in Section 4.1.

4.1 Environment that May Be Affected

While most planned activities and unplanned events associated with the Otway Basin 3D MC MSS will affect the
environment up to a few hundred meters from the acoustic source location, a significant unplanned event, such
as a fuel oil spill from a survey vessel, has the potential to impact the existing environment substantially beyond
that seen through impacts from planned events. To reflect this and capture all sensitivities that may be affected,
stochastic hydrocarbon dispersion and fate modelling (see Section 8.3.2) was used to derive the EMBA.

TGS commissioned RPS Limited to model the oceanic dispersal and beaching potential of a hydrocarbon spill
from the unlikely situation of a spill event during the Otway Basin 3D MC MSS (Section 8.3, Appendix C). This
modelling simulated the occurrence of 100 realistic spill events of 1,066 m?* of MDO from five locations within
the OA over six hours on the sea surface (and randomly distributed over the previous decade). Once all 100
simulations were run per location, the results were combined to determine the maximum potential extent at
which various environmental thresholds were reached, including for floating, entrained, dissolved and shoreline
accumulations of hydrocarbons.

The extent of the EMBA (Figure 7) was based on a combination of the maximum extent of the spill trajectory at
which entrained hydrocarbons were above the low threshold from each of the three modelled release locations.
Utilising the maximum extent from all three spill locations results in a worst-case scenario for the spatial extent
of impacts from the Otway Basin 3D MC MSS.

Acoustic modelling shows that noise levels exceeding predefined impact thresholds do not exceed the boundary
of the unplanned vessel hydrocarbon spill EMBA detailed above. Therefore, the unplanned hydrocarbon EMBA
represents the overall EMBA for the activities associated with the proposed Otway Basin 3D MC MSS.
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Figure 7 EMBA Associated with the Otway Basin 3D MC MSS
4.1.1 Environmental Values and Sensitivities

As required by Regulation 13(3) of the Environment Regulations, a comprehensive description of the
environmental values and key sensitivities within the EMBA has been provided within this EP. Descriptions have
been guided by the results of a search utilising the Protected Matters Search Tool from the Department of
Climate Change, Energy, the Environment and Water (DoCCEEW). The full results from this search are found
within Appendix D.
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4.2 Regional Environment
4.2.1 Marine Regions

In 2008, the former Department of the Environment, Water, Heritage and the Arts (now the DCCEEW)
introduced marine bioregional planning. Under these plans, the Australian marine environment was categorised
into six broad marine bioregions. Marine Bioregional Plans have been developed for four of the six bioregions
and 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. The plans
are intended to support ecologically sustainable use of ocean resources by marine-based industries while
conserving a health and resilient marine environment.

The OA and EMBA are located within the South-East Marine Region (SEMR) (Figure 8). The EMBA also overlaps
with the Temperate East Marine Region, however, this overlap only includes a couple of kilometres into the
boundaries of the Temperate East Marine Region and therefore is not described further.

The SEMR incorporates Commonwealth waters extending from near the far south coast of New South Wales,
around Tasmania and as far west as Kangaroo Island in South Australia. It includes the Commonwealth waters
of Bass Strait and those surrounding Macquarie Island in the Southern Ocean. The SEMR is characterised by the
following aspects (CoA, 2015a).

e Significant variation in water depths (60 — 6,700 m) with a number of canyons and seamounts;
e High productivity waters including the Bonney Upwelling and Bass Strait Water Cascade;

e Temperate and sub-Antarctic marine ecosystems which are home to globally significant populations of
endemic and internationally threatened species;

e Containing threatened and migratory species listed under the EPBC Act, including cetaceans, pinnipeds,
marine reptiles, seabirds and migratory shorebirds and sharks; and

e Containing BIAs, where protected species display biologically important behaviour such as breeding,
foraging, resting or migration.
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Figure 8 Marine Bioregional Planning in Relation to the OA and EMBA

4.2.2  Provincial Bioregions

The Integrated Marine and Coastal Regionalisation of Australia (IMCRA) is a biogeographic regionalization of
Australia’s marine jurisdiction based on spatial patterns in the benthic and pelagic environment and at scales
appropriate to support effective marine planning. Provincial bioregions are principally based on the broad-scale
distribution of demersal fish.

As seen in Figure 8, the OA overlaps the West Tasmania Transition and Western Bass Strait Shelf Transition.
Additionally, the EMBA overlaps with nine provincial bioregions: the Bass Strait Shelf Province, Southeast Shelf
Transition, Southeast Transition, Southern Province, Spencer Gulf Shelf Province, Tasmania Province, Tasmanian
Shelf Province, West Tasmania Transition, Western Bass Strait Shelf Transition. A brief description of these
provinces is provided in Table 11.
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Table 11 Description of Provincial Bioregions of Relevance to the Otway Basin 3D MC MSS

Provincial Bioregion Description

Bass Strait Shelf Province The Bass Strait Shelf Province bioregion covers and area 96,670 km? on the
shelf region of northern TAS and the Bass Strait. Maximum water depth
within this bioregion is 90 m.

Southeast Shelf Transition The Southeast Shelf Transition bioregion covers 175,540 km? of waters
around Findlers, Cape Barren, and Clarke Islands across to the Australian
mainland and up the east coast. Maximum water depth within this
bioregion is 359 m.

Southeast Transition The Southeast Transition bioregion is location on the southeast margin of
Australia. It covers an area of 541,940 km? with a maximum water depth
of 5,534 m.

Southern Province The Southern Province bioregion is located off the southern margin of

Australia. It covers an area of 774,120 km? and includes the Diamantina
Fracture Zone, a region of very rugged seabed comprising numerous deep-
sea ridges and troughs.

Spencer Gulf Shelf Province The Spencer Gulf Shelf Province bioregion is located on inshore regions of
Spencer Gulf on the southern margin of Australia. It covers an area of
132,860 km? out to a maximum water depth of 603 m.

Tasmania Province The Tasmania Province bioregion covers an area of 300,190 km? on the
southeast margin of Australia. Maximum water depth within this
bioregion is 5,584 m. This bioregion is characterised by many seamounts
that contain endemic fish.

Tasmanian Shelf Province The Tasmanian Shelf Province bioregion is located on the shelf regions of
eastern, southern and western TAS. It covers an area of 59,300 km? with
a maximum water depth of 834 m.

West Tasmania Transition The majority of the OA and a large part of the EMBA is located within the
West Tasmania Transition, a bioregion that covers 289,850 km? of deeper,
offshore waters of depths up to 5,645 m. The region is commercially
important to both the petroleum industry and commercial fishing
industry.

Western Bass Strait Shelf Transition The most northern portion of the OA and EMBA is located within the
Western Bass Strait Shelf Transition, a bioregion that covers 37,130 km? of
water in the inshore shelf region of depths up to 272 m. The region is
commercially important to both the petroleum industry and commercial
fishing industry.
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4.3  Physical Environment

4.3.1 Meteorology

The OA of the Otway Basin 3D MC MSS is located in the Southern Ocean, west of Tasmania. The weather systems
in this temperate region are typified by cold, wet winters, and warm, dry summers. Sub-tropical high-pressure
systems dominate in summer while sub-polar low-pressure systems are frequent in winter.

Typical wind patterns in the region are south-westerly in summer, and westerly in winter (Sturman, 1996). The
OA is located within an area of the ‘Roaring Forties’, a low-pressure system that often carries strong westerly
winds and cold fronts that produce strong winds from the west, north-west and south-west quarters and often
result in stormy weather and large waves.

The Integrated Marine Observing System has a mooring deployed in the Bonney Coast region off Cape
Bridgewater. This region has strong seasonal upwelling and supports one of the most productive regions of
temperate Australian coastal waters (IMOS n.d.).

Weather stations near to the OA include Cape Otway Lighthouse, Portland (Cashmore Airport), Robe and King
Island Airport. A summary of the seasonal ranges in mean temperature, rainfall and wind speeds recorded for
1991 — 2020 are presented in Table 12.

Table 12 Seasonal Mean Air Temperature, Rainfall and Wind Speed Ranges (1991 — 2020)

Weather Station Distance from OA Temperature (°C) Monthly Rainfall Wind Speed (km/h)
(mm)

Cape Otway 63 km northeast 13.0-21.3 41.0-119.0 20.2-26.7

Lighthouse?

Portland (Cashmore 42 km northeast 13.2-225 30.8-1125 15.2-25.6

Airport)?

Robe3 160 km northwest 13.9-22.7 18.6-99.5 16.0-26.6

King Island Airport* 49 km east 13.3-21.2 32.0-117.2 19.2-29.0

1BoM 2021a, 2BoM 2021b, 3BoM 2021c, “BoM 2021d. * Wind speed ranges include both 9 am and 3 pm conditions.
4.3.2  Air Quality

Air quality across the OA is expected to be high given that air flow originates in the Southern Ocean, and there
are no intervening land masses that could influence the quality of air from any anthropogenic or natural
terrestrial sources.
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4.3.3 Oceanography

4.3.3.1 Currents

The SEMR is oceanographically complex, with subtropical influences from the north and subpolar influences
from the south (CoA, 2015a). The Leeuwin Current transports warm, subtropical water southward along the
Western Australian coast and then eastward into the Great Australian Bight (GAB) (Ridgway and Condie, 2004)
where it mixes with the cool waters from the Zeehan Current running along the west coast of Tasmania. The
two mixed currents continue to move east as the South Australian Current (Figure 9), splitting into Bass Strait
and south along Tasmania’s west coast, introducing warm, saline waters to the region. The Leeuwin Current
exhibits considerable inter-annual variability, varying relative to coastal winds (Ridgway and Condie, 2004) and
is strongest in the austral winter (Waite et al., 2007) when southerly winds are strongest (Deng et al., 2008).
The path of the Zeehan Current is consistent from year to year as a result of the bathymetric contours along the
shelf break where it flows (Ridgway, 2007).

The Leeuwin Current is relatively narrow (approximately 100 km wide) and shallow (<300 m) (Rennie et al.,
2007), with speeds across the Great Australian Bight of approximately 0.3 —0.5 ms™ (Cresswell and Domingues,
2009). The Zeehan Current is even narrower and slower flowing, where it is approximately 40 km wide (Baines
et al., 1983) with mean speeds of up to 0.3 ms* (Cirano and Middleton, 2003).

The westward flowing Flinders Current is described as a northern boundary current resulting from surface wind
stresses (Middleton and Cirano, 2002). The Flinders Current originates in the Southern Ocean and is associated
with deep upwelling over the continental shelf at depths of 600 — 1,000 m (Middleton and Platov, 2003). This
current is present year-round (Middleton and Cirano, 2002; Kampf, 2010) although it is generally strongest in
the summer and weakest in winter (Middleton and Bye, 2007). The Flinders Current increases in speed from
0.05 ms™in the east to 0.2 ms™ in the west where it meets the Leeuwin Current in winter.

The eastern parts of the SEMR are strongly influenced by the East Australian Current (EAC) that flows southward
adjacent to the east coast of New South Wales (NSW), VIC and TAS, carrying warm equatorial waters (Figure 9).
The EAC is up to 500 m deep and 100 km wide and is strongest in summer when it can flow at up to 5 knots
(~9 km). In winter the EAC flows at 2 — 3 knots (~3.5 - 5.5 km) as the oceanographic and climatic drivers in the
Coral Sea diminish (CoA, 2015a). The EAC affects sea surface temperatures on the eastern Tasmanian shelf,
which can vary substantially among years depending on the relative influence of subtropical waters (CoA,
2015a).

The waters around Macquarie Island to the south of Tasmania are in the path of the Antarctic Circumpolar
Current (ACC) (Figure 9); the largest single current in the world and considered to be a major driver of global
climate. The ACC connects the Atlantic, Pacific and Indian Oceans in an eastward flow. The ACC contains a series
of jets that continuously combine and separate, acting as a buffer between different masses of water. In
summer the ACC is south of Tasmania, which allows the EAC to extend its flow around southern Tasmania. In
winter the ACC passes closer to Tasmania and its comparative strength prohibits a weakened EAC from flowing
further southward. The interaction of these currents, fronts and sea-floor features influence species
composition, distribution, and dispersal, controlling the movement of sediments and nutrients and the seasonal
variations in salinity and temperature (CoA, 2015a).
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Figure9 Major Ocean Currents Along the Southern Australian Coastline

4.3.3.2 Tides

Tides in the Otway Basin are semi-diurnal with some diurnal inequalities (Jones and Pradman, 1983). The
maximum range of spring tides in western Bass Strait is approximately 1.2 m. Sea level variation in the area can
arise from storm surges and wave set up (Santos, 2004).

Bass Strait is a relatively shallow area on the continental shelf, connecting the southeast Indian Ocean with the
Tasman Sea. The Bass Strait is recognised as an area of strong tidal currents, which are primarily driven by tides,
winds and density-driven flows. The tides of central Bass Strait are semi-diurnal with the dominant large-scale
water movements due to the astronomical tide (Jones, 1980). The tidal waves enter Bass Strait from the east
and west almost simultaneously and as a result in the centre of the strait there is an area with small tidal currents
where the two waves meet. The magnitude of the tidal currents then increases as the distance from the central
strait increases with relatively strong tidal currents at either end. The times and magnitudes of the tide within
Bass Strait are relatively uniform and predictable. However, the effects of meteorological phenomena may be
significant, causing variations in level and changing the phasing or timing of the tide (Sandery and Kampf, 2005).

Page 74 SI_RQ



TGS SLR Ref No: 640.30610.00000-R01-v1.1-Otway Basin 3D MC MSS-
Otway Basin 3D Multi-client Marine Seismic Survey 202307012..docx
Environment Plan June 2023

4.3.3.3 Waves

Due to the relatively wide and shallow continental shelf of the SEMR, the coast is subject to large storm surges.
There are two principal sources of wave energy in the Otway Basin:

e The westerly swell from the GAB and Southern Ocean; and

e Locally generated winds, generally from the west and east.

Wave heights range from 1.5 m to 2 m separated with periods of 8 s to 13 s. Heights of 5m to 7 m, and up to
10 m can occur during storm events. The Cape Bridgewater wave buoy recorded the lowest wave height for
2020 as 0.78 m (January) and the maximum wave height as 7.93 m (May). The largest waves are associated with
eastward-moving low pressure and frontal systems that in winter cross the region every 4 to 6 days.

4.3.3.4 Upwellings

The waters of the SEMR are relatively low in nutrients and primary productivity compared to other marine
regions. However, in some locations, water bodies converge and mix to create areas of relatively high biological
productivity (DNP, 2013). Seasonal and transient upwellings are an important feature of the SEMR and include
the Bonney Upwelling in south-eastern SA, and the Bass Strait Water Cascade on the shelf break east of Bass
Strait (CoA, 2015a).

The Bonney Upwelling is the largest and most predictable upwelling in southeast Australia and is present
throughout summer months (November to March) (Butler et al., 2002). The upwelling is driven by seasonal
movements of a subtropical ridge that lies over the Great Australian Bight in summer and pushes southeast
winds along the Bonney Coast which interact with regional ocean circulation and climate patterns (as referenced
in Nieblas et al., 2009). Open ocean waters are moved onto the continental shelf resulting in a shallow
thermocline (with increased nutrient concentrations below (Nieblas et al., 2009). Within the Bonney Upwelling
there are 2 — 3 major upwelling events, each lasting approximately one week (Kampf et al., 2004). The highly
productive Bonney Upwelling system provides a feeding ground for a number of cetaceans (particularly blue
whales), pinnipeds, seabirds, and fish, and is important to a number of fisheries (e.g. rock lobster) (Butler et al.,
2002).

The Bass Strait Water Cascade is a down-welling current originating in the shallow waters at the shelf break east
of Bass Strait. The cascade flows down the continental slope into the Tasman Sea (Tomczak, 1987). Winter
cooling of the saline waters within Bass Strait forms water that is denser than the adjacent Tasman Sea
(Middleton and Cirano, 2005). Water cascades to depths of 300 m or more (Middleton and Cirano, 2005), with
the down-flow of denser water creating high-salinity intrusions along the continental slope (Tomczak, 1987).
Fish and whales are known to aggregate in these nutrient-rich waters (CoA, 2015a).

4.3.3.5 Thermoclines and Sea Temperature

Thermoclines occur when cold and relatively warm water separate vertically in the water column and often
develop because of solar heating of the upper water column during warmer months. Stratification profiles vary
with local environmental conditions; for example, storm conditions can cause significant vertical mixing and
breakdown of the thermal structure, and local tides and currents can either enhance or damage the structure
of the thermocline. Consequently, a well-defined thermocline is not always present.
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Thermoclines can be observed through processed seismic data. A thermocline is characterised by a negative
sound speed gradient and can be acoustically reflective. This is a result of a discontinuity in the acoustic
impedance of water created by the sudden change in density resulting from the temperature difference. A
temperature change of 1°C can result in a change in the speed of sound of 3 ms™ (Simmonds et al., 2004).

In the Otway Basin, the winter thermocline intersects the seafloor at the shelf edge caused by deep cold water
from the Flinders Current moving northward along the continental slope at the same time as surface warm water
from the Leeuwin Current move from west to east (Boult et al., 2006). In the summer, the strength of the
Leeuwin Current decreases and the Flinders Current becomes more dominant, causing the thermocline to move
onto the Continental Shelf (Boult et al., 2006).

Sea surface temperatures vary seasonally. Real-time temperatures recorded in 2022 are presented in Figure 10.
Water temperatures in the Otway Basin range from 12 °C (Spring) to 19° C (Summer) (IMOS, 2023). Minimum
water temperatures are reached in the spring, in line with an increased in cold, high productivity waters of the
Bonney Upwelling (see Section 4.3.3.4).
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Figure 10 Seasonal Sea Surface Temperature for the Otway Basin
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4.3.4 Geomorphology and Bathymetry

The seafloor of the OA varies greatly, but in general covers three seabed types; the continental shelf, deep, and
slope between the two (Welch et al., 2023). Water depths in the OA range from approximately 95 m to 5,650 m
(Figure 11). The shelf is narrow (10 — 25 km wide) along the coast of South Australia, VIC and TAS, but widens
within the Bass Strait. There are numerous sea-floor canyons along the continental margin throughout the
region. Many of these are identified as Key Ecological Features (KEF) (Section 4.4.3). Table 13 and Figure 12
describe the geomorphic features located within the OA (based on IHO, 2001).
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Figure 11 Bathymetry in the OA
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Table 13 Geomorphic Features Located Within the OA

Geomorphic Feature ‘ Definition

Canyon A relatively narrow, deep depression with steep sides, the bottom of which
generally has a continuous slope, developed characteristically on some continental
slopes.

Shelf A zone adjacent to a continent (or around an island) and extending from the low

water line to a depth at which there is usually a marked increase of slope towards
oceanic depths.

Slope A slope seaward from the shelf edge to the upper edge of a continental rise or the
point where there is a general reduction in slope.

Plateau A flat or nearly flat area of considerable extent, dropping off abruptly on one or
more sides.

Knoll A relatively small, isolated elevation of a rounded shape.

Valley A relatively shallow, wide depression, the bottom of which usually has a continuous

gradient. This term is generally not used for features that have canyon-like
characteristics for a significant portion of their extent.

Abyssal-plain/deep ocean floor An underwater plain on the deep ocean floor, usually found at depth between
3,000 m and 6,000 m.

Source: IHO, 2001.
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4.3.5 Geology

The OA lies over the Late Jurassic-Cenozoic Otway Basin which was formed by multi-stage rift-sag and inversion
phases (Geoscience Australia, 2018). The main rock types are siliciclastic sediments, sedimentary and carbonate
rocks — various sandstones, shales, and mudstones. The Basin’s depositional environment is mainly marine in
Late Cretaceous and Cenozoic origin, with sediment thickness up to 13 km (Geoscience Australia, 2018).

The Otway Continental Shelf has sediment and sedimentary rock. Coastal sediment sources include recent
basaltic rock and carbonate sediment; both lithologies are present below sea level, both on the shallow shelf
and as reefs. Unconsolidated seabed sediments are generally carbonate sands (Barton et al., 2012;
Murray-Wallace and Woodroffe, 2014). The shelf environment has approximately shelf-edge parallel
distribution of surficial sediment facies, with two main facies present. The inner shelf is dominated by hard
substrate and palimpsest quartz, bivalve and bryozoan gravels. Unconsolidated sediment cover in this zone is
thin or absent (James and Bone, 2011; James et al., 1992). The mid-shelf is dominated by bryozoan sand (Boreen
et al., 1993; Harris et al., 2000).

Substrates of the continental shelf (30 m — 180 m) within the OA are expected to be characterised by carbonate
sands progressing from coarse to fine with increasing depth, interspersed with low profile limestone outcrops.
The seabed of the shelf edge and slope (180 m - >500 m) is expected to consist of muddy carbonate sands and
rocky reefs, which disappear with depth (Williams et al., 2009). The shelf edge is intersected by canyons and
gullies consisting of unconsolidated sediments. The OA overlaps with the sea-floor canyons along the
continental margin which is composed of rich organic sediment and debris.

4.3.6 Ambient Noise

Within the marine environment, ambient noise is characterised by a mix of anthropogenic and natural sounds,
with the latter broken down into physical sources such as wave activity, rain, tidal turbulence, movement of
sediments on the seabed and earthquakes, and biological sources such as fauna that produce sound.
Consequently, ambient noise levels will vary spatially and temporally based on their prevailing environmental
characteristics including between deep waters versus coastal waters and across different diel cycles (Cato and
McCauley, 2002; Harland et al., 2005).

Ambient noise levels throughout the OA are expected to be predominantly associated with natural sources, such
as wind and wave movement, seabed sediment movements, and sound-based communications of marine fauna.

The main anthropogenic noise throughout the OA is expected to be associated with commercial vessels along
the main shipping routes, in addition to commercial fishing and recreational vessels. The nearest point sources
of ‘industrial’ noise are associated with the existing offshore gas fields shoreward of the OA (see Section 4.7.5).
The main shore-based sources of industrial noise are at Portland (VIC), where the Alcoa Aluminium Smelter
operates (approximately 41 km from the nearest point of the OA), and the Port of Portland which handles the
import and export of bulk commodities.

Although measurements of underwater ambient noise levels in the OA are not available, levels can be inferred
from other deep-water areas with comparable shipping activity levels. For much of the world’s oceans, low
frequency noise (10 to 500 Hz) due to distant shipping and wind noise dominates the overall ambient noise
environment. At 1,000 m depth at a generalized deep-water site low frequency spectral noise levels range from
a minimum of about 60 dB re 1 pPa%Hz (in the absence of shipping, with low wind) up to around 90 dB re 1
uPa?Hz! with distant shipping (Hildebrand, 2009).
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4.4 Marine Protected Areas and Sensitive Areas

4.4.1 Australian Marine Parks

The Australian Marine Park (AMP) Network has been established around Australia as part of the National
Representative System of Marine Protected Areas which has the primary goal of establishing and effectively
managing a comprehensive, adequate, and representative system of marine parks to contribute to the long-
term conservation of marine ecosystems and protect marine biodiversity.

In accordance with the EPBC Act, the AMP Network, and any zones within it, must be assigned to an International
Union for Conservation of Nature (IUCN) Category consistent with the management intent and objectives for
that site. IUCN categories include the following:

e |a—Strict Nature Reserve, no resource extraction;
e |b- Wilderness Area, First Nations traditional harvesting and collection for scientific research allowed;
e |I- National Park, First Nations traditional harvesting and collection for scientific research allowed,;

e |l — Natural Monument or Feature, First Nations traditional harvesting and collection for scientific
research allowed;

e |V —Habitat/species Management Area, sustainable resource extraction allowed;
e V- Protected Landscape or Seascape, sustainable resource extraction allowed;

e VI-Protected Areas with Sustainable Use of Natural Resources, sustainable resource extraction allowed;
and

e Y- Assigned, pending further information.

The OA overlaps two AMPs and the EMBA overlaps with a further eight AMPs. These AMPs are depicted in
Figure 13, and a summary of the environmental, social and cultural values identified for each AMP are described
in Table 14 in accordance with the South-East Marine Reserves Network Management Plan 2013 - 232 (DNP,
2013) and the South-West Marine Parks Network Management Plan 2018 (DNP, 2018).

2 The South-east Commonwealth Marine Reserves Network Management Plan 2013 — 2023 came into effect on 1 July 2013
and is due to expire in June 2023. As a result, Parks Australia is preparing a new management plan for the South-east
Network, with the public consultation period closing on 22 May 2023. The South-east Network will continue to be managed
under the current management plan until a new management plan is finalised.
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Table 14 Summary of Australian Marine Parks of Relevance to the OA and EMBA

AMP

IUCN Categories

South-east Marine Parks Network

Description

covers an area of approximately 6,123 km?, with water
depths below 3,000 m.

The waters within and surrounding Nelson AMP are
recognised as valuable recreational and commercial fishing
grounds for open water fishes, including species of tuna
and mackerel.

The near-surface waters of Nelson AMP provide an area for
whales (i.e. humpback, fin, blue and sei) to commute
through the AMP on their way to/from breeding and
feeding grounds, and is therefore referred to as a ‘whale
super-highway’.

Zeehan AMP Special Purpose Zone Zeehan AMP is located south-west of King Island and | Examples of ecosystems, habitats, and communities
Overlaps with OA | (IUCN VI) covers four undersea canyons cutting into the continental | associated with the Tasmania Province, the West Tasmania
and EMBA Multiple Use Zone shelf (i.e. the West Tasmanian Canyons KEF — | Transition, and the Western Bass Strait Shelf Transition.
(IUCN V1) Section 4.4.3). The Zeehan AMP covers an area of | Associated with the following seafloor features: abyssal
approximately 19,897 km?, with water depths of 50 m to plain/deep ocean floor, canyon, deep/hole/valley,
over 3,000 m. knoll/abyssal hill, shelf, and slope.
Zeehan AMP is a nursery ground for blue warehou and | |mportant migration area for blue and humpback whales.
ocea.n perch, Wi'fh .concentrations of larval fish .Of these Important foraging area for black browed, wandering, and
species found within the marine park. Tasmanian giant shy albatrosses, and great-winged and cape petrels.
crabs are also found in the marine park, making their home
in rock limestone continental shelf habitat. Benthic
communities found within this region include large
sponges, lace corals and other sessile filter feeders.
Nelson AMP Special Purpose Zone Nelson AMP lies approximately 200 km south of SA, | Examples of ecosystems, habitats and communities
Overlaps with OA (IUCN V1) beyond the edge of the continental shelf. It consists of | associated with the West Tasmanian Transition.
and EMBA rocky knolls, canyons, plateaus, and plains. The AMP | Associated with the following seafloor features: abyssal

plain/deep ocean floor, canyon, knoll/abyssal hill, plateau,
slope.

Important migration area for humpback, blue, fin and sei
whales.
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AMP

Apollo AMP
46 km to OA
Overlaps EMBA.

IUCN Categories

Multiple Use Zone
(IUCN VI)

Description

Apollo AMP is located south of Cape Otway and protects

an area of continental shelf at the entrance to Bass Strait.
It covers an area of approximately 1,184 km?. Itis a shallow
water (15 — 20m) zone that is characterised by
intermittent rocky reefs and sandy patches.

Apollo AMP is an important area for foraging seabirds;
Australian gannet, shy albatross, black-browed albatross,
and short-tailed shearwater.

Benthic assemblages are dominated by sponges,
macroalgae and deep-water corals, as well as mobile
macro-invertebrates such as lobsters (Lerodiaconou,
2020).

An historic shipwreck, MV City of Rayville, lies within this
AMP near Cape Otway (Section 4.6.2).

Ecosystems, habitats and communities associated with the

Values

Western Bass Strait Shelf Transition and the Bass Strait
Shelf Province.

Associated with seafloor features: deep/hole/valley, and
shelf.

Important migration area for blue, fin, sei, and humpback
whales.

Important foraging area for black-browed and shy
albatross, Australasian gannet, short-tailed shearwater,
and crested tern.

Cultural and heritage site: wreck of the MV City of Rayville.

Franklin AMP
42 km to OA
Overlaps EMBA.

Multiple Use Zone
(IUCN V1)

Franklin AMP is located off the north-west corner of
Tasmania. It includes a 150 m deep valley etched into an
otherwise shallow seafloor. This AMP covers an area of
approximately 671 km?, with water depths from 40 —
150 m.

Franklin AMP is an important foraging area for thousands
of seabirds from the colonies on nearby Albatross Island,
Black Pyramid Rock, and other Hunter Group Islands,
including Australasian gannet, shy albatross, and short-
tailed shearwater.

Examples of ecosystems, habitats, and communities
associated with the Tasmanian Shelf Province, and the
Western Bass Strait Shelf Transition.

Associated with seafloor features: shelf, deep/hole/valley,
escarpment, and plateau.

Important foraging area for shy albatross, short-tailed
shearwater, Australasian gannet, fairy prion, little penguin,
common diving petrel, black-faced cormorant, and silver
gull.
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AMP

Boags AMP
105 km to OA

Overlaps EMBA.

IUCN Categories

Multiple Use Zone
(IUCN VI)

Description

Boags AMP is north of Three Hummock Island off
Tasmania’s north-west coast. It covers an area of
approximately 537km?, with depths from 40 — 80 m.

The shallowest waters of the Boags AMP are home to rick
arrays of animals that live on the seafloor and in the
sediment, including crustaceans, molluscs and bristle
worms.

Boags AMP is an important foraging area for several
seabirds including shy albatross, fairy prion, black-faced
cormorant, common diving petrel and little penguin.

Boags AMP is on the migration route for the critically

endangered orange-bellied parrot as they fly across Bass
Strait in Spring and Summer.

Ecosystems, habitats, and communities associated with

Values

the Bass Strait Shelf Province.

Associated with seafloor features: plateau, and tidal
sandwave/sandbank.

Important foraging area for shy albatross, Australasian
gannet, short-tailed shearwater, fairy prion, black-faced
cormorant, common diving petrel, and little penguin.

Murray AMP
232 km to OA

Overlaps EMBA.

Marine National Park
Zone (IUCN 11)
Multiple Use Zone
(IUCN V1)

Special Purpose Zone
(IUCN V1)

Murray AMP lies south and east of Kangaroo Island and
includes the Murray Canyon. The AMP connects the
Murray River to the deep ocean. Murray AMP covers an
area of approximately 25,803km?, with depths from
shallow continental waters down to 4,600 m.

Murray AMP is an area of high productivity, boosting high
marine life of seabirds and whales.

Examples of ecosystems, habitats and communities
associated with the Spencer Gulf Shelf Province, the
Southern Province, and the West Tasmanian Transition.
Associated with sea-floor features: abyssal plain/deep
ocean floor, canyon, escarpment, knoll/abyssal hill, shelf,
slope, and terrace.

Features with high biodiversity and productivity: Bonney
coast upwelling, and shelf rocky reefs and hard substrate.
Important foraging areas for: blue, sei and fin whales,
Australian sea lion, wandering, black-browed, yellow-
nosed, and shy albatross, great-winged petrel, flesh-footed
and short-tailed shearwater, and white-faced storm petrel.
Important breeding area for southern right whale.

Important migration area for humpback whale.
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AMP

Huon AMP
384 km to OA
Overlaps EMBA.

IUCN Categories
Habitat Protection
Zone (IUCN V)

Multiple Use Zone
(IUCN V1)

Description

Huon AMP is located south-east of Tasmania. It covers a
broad depth range from the inner continental shelf at
about 70 m, to abyssal depths of more than 3,000 m. Most
of the AMP is in deep water.

Values

Examples of ecosystems, habitats and communities
associated with the Tasmanian Shelf Province, and the
Tasmania Province.

Associated with sea-floor features: canyon, knoll/abyssal
hill (seamount), pinnacle, saddle, shelf, and terrace.
Features with high biodiversity and productivity:
seamounts south and east of Tasmania.

Important foraging area for: black-browed, Buller’s and shy
albatross, great-winged petrel, short-tailed shearwater,
fairy prion, Australian fur seal, and orca.

Important migration area for humpback whale.

Tasman Fracture
420 km to OA
Overlaps EMBA.

Marine National Park
Zone (IUCN 11)
Multiple Use Zone
(IUCN VI)

Tasman Fracture AMP extends south-west of Tasmania
from the continental shelf to Australia’s exclusive
economic zone boundary, 200 nm from land.

Examples of ecosystems, habitats and communities
associated with the Tasmania Province, Tasmanian Shelf
Province, and the West Tasmania Transition.

Associated with sea-floor features: abyssal plain/deep
ocean floor, basin, canyon, knoll/abyssal hill, pinnacle,
plateau, ridge, saddle, shelf, slope, terrace, and
trench/trough.

Important migration area for humpback whales.
Important foraging areas for: New Zealand fur seal,
wandering, black-browed and shy albatross, white-chinned
petrel, common diving petrel, short-tailed shearwater,
fairy prion, and white shark.
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AMP

Beagle AMP
274 km to OA

Overlaps EMBA.

IUCN Categories

Multiple Use Zone
(IUCN VI)

Description

Beagle AMP lies entirely within Bass Strait, with its north-
western edge abutting VIC waters south-east of Wilson’s
Promontory. It is a shallow-water AMP surrounding a
collection of Bass Strait islands.

Beagle AMP represents an area of shallow continental shelf
ecosystems in depths of approximately 50 — 70 m that
extend around south-eastern Australia to the east of TAS.
The seafloor that it covers formed a land bridge between
TAS and VIC during the last ice age (10,000 years ago).

Values

Ecosystems, habitats, and communities associated with
the Southeast Shelf Transition.

Associated with sea-floor features: basin, plateau, shelf,
and sill.

Important migration and resting on migration area for
southern right whale.

Important foraging area for: Australian fur seal, orca, shy
albatross, Australasian gannet, short-tailed shearwater,
pacific, and silver gulls, crested tern, common diving petrel,
fairy prion, black-faced cormorant, little penguin, and
white shark.

Cultural and heritage sites: the wreck of the steamship SS
Cambridge and the wreck of the ketch Eliza Davies
(Section 4.6.2).

East Gippsland
AMP

586 km to OA

Overlaps EMBA.

Multiple Use Zone
(IUCN V1)

East Gippsland AMP contains representative samples of an
extensive network or canyons, continental slope, and
escarpment at depths from 600 m to more than 4,000 m.

Examples of ecosystems, habitats and communities
associated with the Southeast Transition.

Associated with sea-floor features: abyssal plain/deep
ocean floor, canyon, escarpment, knoll/abyssal hill, and
slope.

Features with high biodiversity and productivity: Bass
Cascade and upwelling east of Eden.

Important foraging area for wandering, black-browed,
yellow-nosed and shy albatrosses, great-winged petrel,
wedge-tailed shearwater, and cape petrel.

Important migration area for humpback whale.
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4.4.2 State Marine Parks, Marine National Parks, Marine Sanctuaries, Marine Reserves and

Fisheries Research Areas

There are no State protected areas within the OA; however, several State protected areas within TAS, VIC, NSW
and South Australia occur within the wider EMBA. These are listed within Table 15. Due to the number of areas
of relevance to the EMBA, a map showing the location of each area has not been provided.

Table 15 State Protected Areas of Relevance to the EMBA

Area Type Protected Area

VIC State Protected Areas

Conservation Park

Bay of Islands Coastal Park, Cape Conran Coastal Park, Cape Liptrap Coastal Park, Discovery Bay Coastal
Park.

Heritage River

Aire River, Bemm, Goolengook, Arte and Errinundra Rivers, Glenelg River.

Indigenous Protected
Area

Deen Maar.

Marine National Park

Bunurong, Cape Howe, Churchill Island, Corner Inlet, French Island, Point Addis, Point Hicks, Port
Phillip Heads, Twelve Apostles, Wilsons Promontory, Yaringa.

Marine Sanctuary

Barwon Bluff, Eagle Rock, Marengo Reefs, Merri, Mushroom Reef, Point Danger, The Arches.

Natural Catchment Area

Double Creek, East Gippsland Coastal streams, Mount Vereker Creek.

Nature Conservation
Reserve

Bats Ridge W.R., Breamlea F.F.R., Johnstones Creek F.R., Marengo N.C.R., Narrawong, F.R., Nelson
SS.R., Salt Lagoon, St Leonards W.R., Seal Islands W.R., Swan Bay — Edwards Point W.R., Tarwin Lower
F.R., Tyrendarra F.R., Yambuk F.F.R., Yanakie F.R..

Natural Features Reserve

Aire River W.R., Aireys Inlet B.R., Anglesea B.R., Bald Hills B.R., Barham Paradise S.R., Bass River SS.R.,
Bellarine 1109 B.R., Bellarine 1110 B.R., Bittern B.R., Bolwarra H43 B.R., Bolwarra H44 B.R., Bolwarra
H45 B.R., Buckley N.C.R., Cape Patterson N.C.R., Conewarre K47 SS.R., Conewarre K48 SS.R., Corinella
Cemetery B.R., Crib Point G228 B.R., Crib Point G229 B.R., Curdie Vale N.C.R., Devilbend N.F.R., Drakes
B.R., Dromana B.R., Drumdlemara H1 B.R., Drumdlemara H2 B.R., Drumdlemara H4 B.R., Edna Bowman
N.C.R., Fingal B.R., Flinders G234 B.R., Flinders N.F.R., French Island G230 B.R., Goose Lagoon W.R.,
Gorae B.R., Grantville N.C.R., Hedditch Hill S.R., Hopkins Falls S.R., Johanna Falls S.R., Kangerong N.C.R.,
Kentbruck H14 B.R., Kentbruck H50 B.R., Kilcunda N.C.R., Lady Julia Percy Island W.R., Lake Aringa
W.R., Lake Connewarre W.R., Lake Gillear W.R., Latrobe B.R., Lawrence Rocks W.R., Leongatha H3 B.R.,
Lily Pond B.R., Lonsdale Lakes W.R., Main Ridge N.C.R., Mallacoota, B.R., Merricks Creek B.R.,
Mortimers Paddock B.R., Mouzie B.R., Mouzie N.F.R., North Western Port N.C.R., Olivers Creek B.R.,
Portland H46 B.R., Portland H47 B.R., Princetown W.R., Queenscliff N.F.R., Reef Island and Bass River
Mouth N.C.R., Rosebud B.R., Screw Creek N.C.R., Tower Hill W.R., Trewalla H48 B.R., Trewalla H49 B.R.,
Ventnor B.R., Waratah B.R., Warrengine Creek SS.R., Wild Dog B.R., Wild Dog Creek SS.R., Wongarra
B.R., Wonthaggi G237 B.R., Wonthaggi G238 B.R., Wonthaggi G239 B.R., Wonthaggi G240 B.R.,
Wonthaggi G241 B.R., Wonthaggi Heathlands N.C.R., Yambuk Wetlands N.C.R.

National Park

Croajingolong, French Island, Great Otway, Lower Glenelg, Mornington Peninsula, Mount Richmond,
Ninety Mile Beach, Point Nepean, Port Campbell, Wilsons Promontory.

National Parks Act
Schedule 4 park or
reserve

Bunurong Marine Park, Corner Inlet Marine and Coastal Park, Nooramunga Marine and Coastal Park,
Shallow Inlet Marine and Coastal Park, Wilsons Promontory Marine Park, Wilsons Promontory Marine
Reserve.

Private Nature Reserve

Unnamed C0293, Unnamed P0176.

Other

Phillip Island Nature Park.

Reference Area

Anser Island, Baawang, Benedore River, Calder River, French Island (north), Painkalac Creek, Parker
River, Seal Creek, Sony Creek (Otway), Vereker Creek.
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Area Type

Protected Area

—Schedule 6 National
Parks Act

Remote and Natural Area

Rame Head, Southern Wilsons Promontory, Wilsons Promontory Islands.

State Park

Arthurs Seat, Cape Nelson.

State Reserve

Lavinia.

Wilderness Zone
SA State Protected Areas

Conservation Park

Cape Howe, Sandpatch, Wilsons Promontory.

Carpenter Rocks, Dingley Dell, Douglas Point, Ewens Ponds, Lower Glengelg Rier, Nene Valley,
Piccaninnie Ponds.

Forest Reserve

Dry Creek.

Game Reserve

Bucks Lake.

Heritage Agreement

Unnamed No HA1038, Unnamed No HA1166, Unnamed No HA1180, Unnamed No HA1404, Unnamed
No HA1457, Unnamed No HA1560, Unnamed No HA26, Unnamed No HA42, Unnamed No HA497.

Marine Park

Lower South East, Upper South East.

National Park
TAS State Protected Areas

Conservation Area

Canunda.

Arthur Bay, Arthur-Pieman, Blyth Point, Brick Islands, Brougham Sugarloaf, Bun Beetons Point, Cape
Wickham, Catamaran River, Cataraqui Point, Chalky Island, City of Melbourne Bay,, Colliers Swamp,
Cone Islet, Counsel Hill, Craggy Island, Deep Lagoons, East Moncoeur Island, Egg Beach, Eldorado,
Gentle Annie, Goose Island, Harbour Islets, Harcus Island, Henderson Islets, Hogan Group, Hunter
Island, Jacksons Cove, Kangaroo Island, Kentford Forest, Kings Run #2, Little Chalky Island, Little Island,
Little Trefoil, Low Point, Marshall Beach, Mile Island, Mount Bruny, Mulligans Hill, Murkay Islets, Nares
Rocks, Ocean Beach, Pasco Group, Porky Beach, Prime Seal Island, Rebecca Creek, Red Hut Point, Reef
Island, Roydon Island, Seacrow Islet, Sea Elephant, Seal Rocks, Sentinel Island, Settlement Point, Shell
Islets, Sister Islands, Slaves Bay, Southport Lagoon, Southwest, Stokes Point, Sugarloaf Rock, Tathams
Lagoon, Tully River, Wallaby Islands, Wybalenna Island.

Conservation Covenant

Colliers Forest Reserve, Harcus River Road Marrawah, Kentford Road, King Island, Leprena Trust —
Sullivan Point, Loorana, Lymwood, Marrawah #1 and #3, Memana, Millwood Road, Mulligans Hill,
Nugara, Pegarah Forest, Recherche Bay Reserve — Southport Lagoon, Red Hut Road #1, Reekara Road
#1 and #2, Sandfly Beach, Sea Elephant Bootlace, Sea Elephant River, Tambar, Temma, Wicks Road
Nugara, Yambacoona.

Game Reserve

Actaeon Island, Bird Island, New Year Island, Petrel Islands, Stack Island.

Historic Site

Cape Sorell, Currie Lightkeepers Residence, D’Entrecasteaux Watering Place, Macquarie Harbour,
Strahan Customs House.

Indigenous Protected
Area

Badger Island, Preminghana.

Marine Conservation Area

Hippolyte Rocks.

Nature Reserve

Albatross Island, Badger Box Creek, Bass Pyramid, Big Green Island, Black Pyramid Rock, Chappell
Islands, Christmas Island, Councillor Island, Curtis Island, Devils Tower, East Kangaroo Island, Isabella
Island, Kentford Forest, Lily Lagoon, Muddy Lagoon, North East Islet, Penguin Islet, Reid Rocks,
Rodondo Island, The Doughboys, West Moncoeur Island, Wright Rock.

Nature Recreation Area

Emita, Killiecrankie, Mount Tanner, Palana Beach, Recherche Bay.

National Park

Kent Group, South Bruny, Southwest, Tasman.

Private Nature Reserve

Kings Run, Pegarah.

Regional Reserve

Badger River, Four Mile Beach, Mount Dundas, Mount Heemskirk, Teepookana, Tikkawoppa Plateau,
Warra Creek, West Coast Range.
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Area Type Protected Area

State Reserve Calm Bay, Cape Wickham, Disappointment Bay, Pieman River, Seal Rocks, Sundown Point, Three
Hummock Island, Trial Harbour, Welcome River, West Point.

NSW State Protected Areas

National Park Ben Boyd.

Nature Reserve Nadgee.

4.4.3 Key Ecological Features

KEFs are the parts of the marine ecosystem that are considered to be of importance for a marine region’s
biodiversity or ecosystem function and integrity (DoEE, n.d.c). KEFs have been identified by the Australian
Government on the basis of advice from technical experts regarding the ecological processes and characteristics
of the area.

The OA overlaps with one KEF, the West Tasmania Canyon KEF. In addition to the West Tasmania Canyon KEF,
the EMBA overlaps with the following additional KEFs:

e Bonney Coast Upwelling;

e Big Horseshoe Canyon;

e Canyons on the Eastern Continental Slope;

e Seamounts South and East of TAS; and

e Upwelling East of Eden.
A summary of the relevant KEFs within the OA and EMBA is described in Section 4.4.3.1 to 4.4.3.6 and reflected

in Figure 14. Unless otherwise stated, all information describing the KEFs of the OA and EMBA has been taken
from the Department of Climate Change, Energy, the Environment and Water (DoCCEEW) SPRAT Database.
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Figure 14 KEFs Identified within the OA, EMBA and Surrounding Waters

4.4.3.1 West Tasmania Canyons KEF

The West Tasmania Canyons KEF is located along the shelf margin, northwest of TAS. The topography and
bathymetry of this KEF support a high biodiversity of benthic invertebrates and facilitate high productivity. This
KEF overlaps with the boundaries of the OA and EMBA.

The canyons can influence ocean currents, facilitating upwellings that act as a source of nutrients around the
canyon heads, and as a sink for rich organic sediments (Commonwealth of Australia, 2015). This results in higher
productivity and biodiversity than surrounding waters. The canyon heads are associated with a high cover of
sponges and bryozoans, with the greatest diversity between 200 m and 350 m depth (Schlacher et al., 2010).
Canyons to the south-east are characterised by bryozoan thickets along canyon rims and heads at 130 m to
350 m depth (Williams et al., 2009). Mobile epifauna (e.g. decapods) are found at rock terraces within the
canyons at 300 m to 500 m depth, and bioturbating infauna found below 500 m in muddy sediments (Williams
et al., 2009).
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4.4.3.2 Bonney Coast Upwelling KEF

The Bonney Coast Upwelling KEF overlaps with the boundary of the EMBA and lies 12.8 km north of the closest
boundary of the OA.

Upwelling events in southern Australian waters occur when seasonal south-easterly winds blow parallel to the
shoreline, moving coastal waters offshore primarily between November and March. Cold nutrient-rich waters
rise from depths exceeding 3,000 m to the surface via a series of submarine canyons, replacing the displaced
coastal waters. Due to the orientation of the southern shelf, areas such as Eyre Peninsula, Kangaroo Island, the
Bonney Coast (Robe to Portland) and eastern VIC are susceptible south-easterly winds that encourage upwelling
events (Butler et al., 2002). The Bonney Coast upwelling is the most prominent of these upwelling systems and
occurs along the coast of SA and VIC in areas where the continental slope is very close (~20 km) to shore. Large
predictable seasonal upwelling plumes are regularly observed within this region (Schahinger, 1987).

The Bonney Coast Upwelling region supports high productivity and high species diversity in comparison to the
surrounding southern Australian waters. A chain effect occurs whereby the cold nutrient rich waters of the
upwelling result in increased phytoplankton abundance (represented by high levels of chlorophyll-a); in turn,
this attracts zooplankton such as krill (Nyctiphanes australis) which feeds on the phytoplankton. Consequently,
higher organisms such as fish, seabirds, little penguins (Collins et al., 1999), Australian fur seals and blue whales
(Balaenoptera musculus) are attracted to the area. Other attributes of the area linked to the Bonney Coast
Upwelling include its unique algal diversity (Womersley, 1984) and its productivity as a fishery.

The krill species N. australis forms swarm aggregations in surface waters, predominantly during summer months
in response to increased productivity around the Bonney Coast Upwelling. These aggregations attract feeding
blue whales, particularly on the continental shelf between Port Campbell, VIC, and Robe, SA — i.e the Bonney
Coast — from December to April/May (Gill, 2001; 2002).

The relationship between the Bonney Upwelling and blue whales’ presence has resulted in the Bonney Upwelling
being listed as one of the 11 unique marine areas in Commonwealth waters. Furthermore, the Bonney Upwelling
is one of 12 widely recognised and well-known blue whale feeding sites worldwide where the whales are known
to frequent and feed in relatively high numbers. The Bonney Coast is also recognised as a feeding ground of an
endangered species under the EPBC Act. Some authors have indicated that the Bonney Upwelling may be a
possible blue whale breeding area although this is not widely agreed upon.

Butler et al. (2002) notes that 78 species occurring in the Bonney Upwelling area are covered by one or more of
the provisions of the EPBC Act. “..... Of these, 8 species (5 whales, 2 sharks and 1 bony fish) are not listed marine
species but they are listed threatened species under the EPBC Act. The Bonney Upwelling area harbours, in total,
26 listed threatened species: one shark is listed as critically endangered; 5 birds and 2 whales are listed as
endangered; and 11 birds, 1 shark, 3 whales and 1 bony fish are listed as vulnerable. The listed marine migratory
species include 18 birds and 3 whales.” Descriptions of several the threatened species associated with the
Bonney Upwelling have been provided throughout Section 4.5.
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4.4.3.3 Big Horseshoe Canyon

The Big Horseshoe Canyon KEF lies south of the coast of eastern VIC and is the eastern most arm of the Bass
Canyon system. The KEF lies 554 km east of the OA.

Big Horseshoe Canyon is an area of high productivity and aggregations of marine life. The steep, rocky slopes of
this KEF provide hard substrate habitat for large, attached megafauna and sponges and other habitat forming
species provide structural refuge for benthic fish such as pink ling. This KEF is the only known temperate location
of the stalked crinoid Metacrinus cyaneu, which occurs at depths of 200 — 300 m.

4.4.3.4 Canyons on the Eastern Continental Slope

The Canyons on the Eastern Continental Slope KEF lies along the north-eastern most boundary of the EMBA and
is an area of high productivity and aggregations of marine life. The KEF lies 724 km northeast of the OA.

This KEF is identified as a unique seafloor feature that contributes to the overall habitat diversity of the seafloor
by providing hard surfaces in depth zones where soft sediment habitats prevail. Large benthic sponges and
feather stars are abundant, with particularly high diversity found in the upper slope regions (150 — 700 m).

4.4.3.5 Seamounts South and East of Tasmania

The Seamounts South and East of Tasmania KEF overlaps with EMBA south of TAS and is an area of high
productivity and aggregations of marine life. The KEF lies 305 km southeast of the OA.

The seamounts within this KEF form a chain of seamounts that rise from the abyssal plain, continental rise, of
plateau 200 km or more from shore. These seamounts influence and intensify the surrounding currents where
they create localised upwellings and turbulent mixing.

The seamounts with their hard substrate summits and slopes provide attachment points for sessile
invertebrates, while soft sediments on the seamounts provide habitat for burrowing species.

4.4.3.6 Upwelling East of Eden

The Upwelling East of Eden KEF overlaps with the EMBA in the north-east and is an area of high productivity and
aggregations of marine life. The KEF lies 460 km northeast of the OA.

Dynamic eddies of the EAC cause episodic productivity events within the KEF when they interact with the
continental shelf and headlands. This mixing and nutrient enrichment events drive phytoplankton blooms that
form the basis of productive food chains. These upwelling events support regionally high primary productivity
which in turn supports fisheries and biodiversity. The KEF is one of two feeding areas for blue whales and
humpback whales, known to arrive when significant krill aggregations have formed. Other cetaceans, seals,
sharks, and seabirds also rely on the KEF.
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4.4.4 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.c). Whilst BIAs are not matters of national
environmental significance and have no legal status, they provide useful biological information intended to help
inform regulatory and management decisions under the EPBC Act.

Based on the results contained within the EPBC Act Protected Matters Report, 34 threatened or migratory
species were identified as having a BIA that overlaps with either the OA and/or the EMBA. A summary of the
relevant BIAs and locational information is provided Table 16. Further information on these BIAs is provided in

the individual species descriptions in Section 4.5.3 to Section 4.5.7, where relevant.

Table 16 Marine Threatened and Migratory Species BIAs within the OA and EMBA

Species

BIA activity

Closest Location of BlAs

Distance of
closest BIA from
OA (km)

Elasmobranchs

Grey nurse shark

Foraging

Off the coast of Eden

650 km NE of OA

Migration (2 BIAs)

Off the coast of Eden

663 km NE of OA

White shark

Breeding (nursery area)

Corner Inlet

285 km E of OA

Distribution (2 BIAs)

Between the 60 — 120 m depth
contour

Both overlap OA

the coastal waters of Tasmania

Distribution (low density) Australian waters from Barrow Overlaps OA
Island/Montebello Islands,
Western Australia to
Yeppoon/Swains Reef QLD
Foraging Waters off pinniped colonies 15 km N of OA
throughout the SEMR and SWMR
Known distribution Coastal/shelf/upper slope waters | Overlaps OA
out to 1,000 m depth contour
Marine Pygmy blue whale | Distribution N/A3 Overlaps OA
|
mammats Foraging The majority of Bass Strait and Overlaps OA

Foraging (abundant food
source)

Eastern GAB upwelling (Kangaroo
Island Canyons)

268 km NW of OA

Foraging (annual high use area)

Between Cape Otway and Robe.
The Bonney Upwelling is a well
described pygmy blue whale
feeding area

Overlaps OA

Known foraging area (2 BIAs)

The north-west part of Bass
Strait, from Cape Otway to Port
Phillip Heads and to the south of
King Island

Overlaps OA

Southern right
whale

Aggregation

Bridgewater Bay, Portland to E of
Logan's Beach, Warrnambool

14 km N of OA

Breeding likely

SE Tasmania

381 km SE of OA

3 No location data provided in BIA files, however, this BIA includes waters offshore from Western Australia around to the

VIC/NSW border, including TAS.
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Species

BIA activity

Closest Location of BlAs

Distance of
closest BIA from

Connecting habitat (3 BIAs) King Island area 37 km E of OA
Known core range Southern Right Whales occur in Overlaps OA
coastal waters anywhere
between Sydney and Perth,
including off Tasmania
Migration and resting on Victor Harbour area to Portland 32 km N of OA

migration (6 BIAs)

Humpback whale

Foraging

From NSW-QLD border to Eden

640 km NE of OA

Sperm whale

Foraging likely (abundant food
source)

Kangaroo Island canyons (south)

326 km NW of OA

Australian sea lion

Foraging (male)

Great Australian Bight, Eyre
Peninsula, Spencer Gulf,
Investigator Passage, Gulf of St
Vincent and Kangaroo Island

97 km NW of OA

Foraging (male and female)

Kangaroo Island, Investigator
Passage and Gulf of St Vincent

312 km NW of OA

Marine Birds

Wedge-tailed Foraging (2 BIAs) Breeding area / sites buffer- Overlaps OA
shearwater Muttonbird Island (VIC)
Breeding Montague Island, Muttonbird 65 km N of OA
Island, Broughton Island -
Muttonbird Island (VIC)
Short-tailed Foraging (3 BIAs) Buffer around Tasmania including | Overlaps OA
shearwater Bass Strait
Breeding (89 BIAs) Catarqui Point 40 km E of OA
Wandering Foraging (2 BIAs) The whole South-east Marine Overlaps OA
albatross Region
Antipodean Foraging (2 BIAs) The whole South-east Marine Overlaps OA
albatross Region including Macquaire
Island
Australasian Foraging (4 BIAs) Buffer around the coast off Overlaps OA
gannet Portland Vic
Aggregation (7 BIAs) Lawrence Rocks 39 km N of OA
White-faced Foraging (3 BIAs) Buffer around the northern side Overlaps OA
storm-petrel of Tasmania into Bass Strait
Breeding (12 BIAs) Penguin Islet 99 km E of OA
Common diving- Foraging Buffer around Tasmania and Overlaps OA
petrel Victoria
Breeding (16 BIAs) Lady Julia Percy Island 45 km N of OA
Bullers albatross Foraging Most of the South-east Marine Overlaps OA
Region
Shy albatross Breeding Albatross Island 89 km E of OA
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Species

BIA activity

Closest Location of BlAs

Distance of
closest BIA from

Foraging likely The whole South-east Marine Overlaps OA
Region
Indian yellow- Foraging (2 BIAs) Most of the South-east Marine Overlaps OA

nosed albatross

Region

Foraging likely

The southern edge of the South-
east Marine Region

495 km SE of OA

Black-browed Foraging (2 BIAs) The whole South-east Marine Overlaps OA
albatross Region
Campbell Foraging (2 BIAs) The whole South-east Marine Overlaps OA
albatross Region

Flesh-footed
shearwater

Foraging

Region based on Thalman paper

713 km NE of OA

Sooty shearwater

Breeding (2 BIAs)

Maatsuyker Island

342 km SE of OA

Foraging (3 BIAs) Buffer around the south of 240 km SE of OA
Tasmania
Little penguin Breeding (39 BIAs) Christmas Island 50 km E of OA
Foraging (17 BIAs) Buffer around Christmas Island 44 km E of OA

Tasmania

Southern giant Foraging Shelf region NSW coast 716 km NE of OA
petrel
Northern giant Foraging Shelf region NSW coast 716 km NE of OA
petrel
Wilsons storm Migration Shelf region NSW coast 716 km NE of OA

petrel

Black-faced Breeding (16 BIAs) Christmas Island 50 km E of OA
cormorant Foraging (10 BIAs) Buffer around Christmas Island 44 km E of OA
Tasmania
Black petrel Foraging From Fraser Island to the 716 km NE of OA
southern coast of NSW out to
and including the area around
Lord Howe Island
Great-winged Foraging South-east Queensland and NSW | 716 km NE of OA
petrel
Soft-plumaged Foraging Buffer around the south of 80 km SE of OA
petrel Tasmania
Breeding Maatsuyker Island 342 km SE of OA
White-fronted Foraging Cape Barren Island 368 km E of OA
tern
White-capped Foraging Shelf region NSW coast, north 716 km NE of OA
albatross from TEMR boundary to Sydney
Crested tern Foraging Montague Island 697 km NE of OA
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4.4.5 The Australian Whale Sanctuary

The Australian Whale Sanctuary was established to protect all whales and dolphins in Australian waters, which
are protected under the EPBC Act 1999. It includes all Commonwealth waters from the 3 NM State Waters limit
out to the boundary of the Exclusive Economic Zone (EEZ). All States and Territories provide similar protection
for cetaceans within Coastal Waters (up to 3NM), and it is the responsibility of the state and territory
governments to protect whales and dolphins. Both the OA and EMBA overlap the Australian Whale Sanctuary.

Within the Sanctuary it is an offence to kill, injure or interfere with a cetacean. In all Australian waters, activities
with the potential to significant impact on listed or migratory species, such as cetaceans, are regulated under
the EPBC Act 1999 (see Section 2.1.2). Migratory species within the EPBC Act are those that are listed under
international agreements as species whose protection requires or would significantly benefit from international
cooperation. Any such proposed activity should therefore be referred to the Minister for the Environment and
Heritage for assessment.

Australia is a signatory to the International Convention for the Regulation of Whaling. Obligations under this
Convention include provision for the conservation of whales through the complete protection of select species,
and the designation of whale sanctuaries (.

4.4.6 Ramsar Wetlands of International Importance

The Ramsar Convention on Wetlands is an intergovernmental treaty that aims to stop international wetland loss
and to conserve those that remain. The Convention encourages member countries to nominate sites containing
representative, rare or unique wetlands to the List of Wetlands of International Importance (‘Ramsar sites’).
Ramsar sites are recognised as a matter of national environmental significance under the EPBC Act (DoEE n.d.g).
Due to its offshore location, there are no Ramsar sites within the OA, however, seven Ramsar sites occur within
the EMBA (Table 17, Figure 15).

Table 17 Ramsar Wetlands of Relevance to the OA and EMBA

Glenelg Estuary and Discovery Bay Wetlands 37 km N of OA

Piccaninnie Ponds Karst Wetlands 47 km N of OA

The Coorong and Lakes Alexandrina and Albert Wetland 118 km N

Lavinia 63 km E of OA
Western Port 204 km NE of OA
Port Phillip Bay (Western Shoreline and Bellarine 168 km NE of OA
Peninsula)

Corner Inlet 280 km NE of OA
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Figure 15 Ramsar Sites of Relevance to the OA and EMBA
4.4.7 Nationally Important Wetlands

Coastal wetlands typically form in the lower reaches of river valleys where they meet estuarine habitat,
sometimes forming elongated lakes parallel to the coast and separated from the ocean by dunes. Therefore,
water is often brackish in the seaward extents, influenced by the tide and river flows. Some are seasonal, but
all provide habitat for numerous species of flora and fauna, particularly waterfowl.

There are no Nationally Important Wetlands located within the OA identified by the EPBC Act Protected Matters
Report; however, 37 Nationally Important Wetlands have been identified within the EPBC Act Protected Matters
Report as being present within the boundaries of the EMBA. These wetlands are listed in Table 18 and depicted
in Figure 16. Due to their distance from the OA, no Nationally Important Wetlands will be affected by routine
activities carried out during the Otway Basin 3D MC MSS.
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Table 18 Nationally Important Wetlands of Relevance to the EMBA

‘ State Nationally Important Wetland

VIC

Aire River, Anderson Inlet, Benedore River, Corner Inlet, Glenelg Estuary, Glenelg River,
Lake Connewarre State Wildlife Reserve, Long Swamp, Lower Aire River Wetlands, Lower
Merri River Wetlands, Mallacoota Inlet Wetlands, Mud Islands, Powlett River Mouth,
Princetown Wetlands, Shallow Inlet Marine and Coastal Park, Swan Bay and Swan Island,
Sydenham Inlet Wetlands, Tamboon Inlet Wetlands, Thurra River, Tower Hill, Western
Port, Yambuk Wetlands.

TAS

Bungaree Lagoon, Lake Ashwood, Lake Bantick, Lake Flannigan, Lake Garcia, Lavinia Nature
Reserve, Pearshape Lagoon 1 — 4, South East Cape Lakes, Unnamed Wetland.

South Australia

Ewens Ponds, Piccaninnie Ponds,

NSW

Nadgee Lake and tributary wetlands
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4.4.8 State Protected Areas
4.49 World, Commonwealth and National Heritage Places

World heritage sites are natural or man-made sites, areas, or structures recognized as being of outstanding
universal value by the United Nations Educational, Scientific and Cultural Organization (UNESCO). No listed
World, Commonwealth or National Heritage places were identified within the OA. One World, six National, and
14 Commonwealth Heritage places were identified within the EMBA, these are identified in Table 19.

Table 19 World, Commonwealth and National Heritage Places of Relevance to the EMBA

Heritage Place Distance from OA

World Heritage Properties

Tasmanian Wilderness World Heritage Property 184 km SE

National Heritage Places (NHP)

Quarantine Station and Surrounds 181 km NE
Western Tasmania Aboriginal Cultural Landscape National Heritage Place 81kmeE
Point Nepean Defence Sites and Quarantine Station Area National Heritage Place 180 km NW
Recherche Bay (North East Peninsula) Area 369 km SE
Tasmanian Wilderness 188 km SE
Great Ocean Road and Scenic Environs National Heritage Place 57 km N
Fort Queenscliff 182 km NE
Cape Sorell Lighthouse 165 km SE
Wilsons Promontory Lighthouse 283 km E
Gabo Island Lighthouse 631 km NE
Sorrento Post Office 184 km NE
HMAS Cerberus Central Area Group 215 km NE
Goose Island Lighthouse 355 km E
Tasman Island Lighthouse 423 km SE
Cape Wickham Lighthouse 63 kmE
Swan Island and Naval Waters 185 km NE
Swan Island Defence Precinct 185 km NE
Tasmanian Seamounts Area 446 km SE
Cape Northumberland Lighthouse 39kmN
HMAS Cerberus Marine and Coastal Area Group 215 km NE
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4.4.10 Threatened Ecological Communities

No TECs overlap with the OA. TECs in nearshore waters and intertidal areas in the EMBA (based on the results
presented in the EPBC Act Protected Matters Report include:

e Assemblages of species associated with open-coast salt-wedge estuaries with open-coast salt-wedge
estuaries of western and central Victoria ecological community;

e Giant Kelp Marine Forests of South East Australia; and

e Subtropical and Temperate Coastal Saltmarsh.

4.4.10.1 Assemblages of species associated with open-coast salt-wedge estuaries with open-coast salt-
wedge estuaries of western and central Victoria ecological community

The Assemblages of species associated with open-coast-salt-wedge estuaries of western and central Victoria
ecological community (herein referred to as ‘the Assemblages TEC’) are listed as Endangered under the EPBC
Act.

The Assemblages TECs are in 25 different VIC locations, between the SA — VIC border and the most southerly
point of Wilsons Promontory. The Assemblages TECs are in dynamic salt-wedge estuarine systems that
experience high wave energy, a microtidal regime (< 2 m), and a temperate climate (TSSC, 2018). Salt-wedge
estuaries are usually highly stratified, with saline bottom waters forming a ‘saltwedge’ below the inflowing
freshwater layer of riverine waters. The wedge of heavier marine waters is introduced into the estuary by wave
energy and tides. The dynamic nature of salt-wedge estuaries has important implications for the biological
structure and ecological function of the Assemblages TEC.

The composition of flora and fauna varies between each of the Assemblages TECs. Primary producers include
macrophytes, phytoplankton and protists that live in the water-column, on substrates, or submerged (or
intermittently submerged) riparian vegetation along the estuary margins. Beds of seagrass (Zostera muelleri,
Ruppia spp., and Heterozostera tasmanica) may occur in the lower to mid reaches of the Assemblage TEC.
Fringing wetlands and riparian vegetation adjacent to the main channel may occur and, although not part of the
ecological community, are included in this TEC's associated buffer zones.

The faunal composition of the Assemblages TEC comprises many invertebrates: copepods, ostracods, crabs,
polychaetes, nematodes, sea jellies and bivalve molluscs. Vertebrates that inhabit the Assemblages TEC include
the estuarine black bream and estuary perch.

4.4.10.2 Giant Kelp Marine Forests of South East Australia

The Giant Kelp Marine Forests of South East Australia TEC has been progressively lost, especially on the east
coast of TAS, due to changing oceanographic conditions. The largest extent of the ecological community is in
TAS coastal waters, with some patches also found in VIC and SA. These patches are protected under Australia’s
national environmental law, the EPBC Act as a TEC (TSSC 2012a).

Giant kelp is the largest and fastest growing marine plant, and the foundation of the Giant Kelp Marine Forests
of South Australia TEC. Other components of the TEC include a large range of marine algae, reef associated fish
and numerous invertebrates that shelter, feed, and reproduce within giant kelp marine forests (TSSC 2012a).
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4.4.10.3 Subtropical and Temperate Coastal Saltmarsh

This TEC spans six State jurisdictions: Queensland (southern), NSW, TAS, SA, Western Australia (south-western)
and VIC. This TECis found in coastal areas under regular or intermittent tidal influence and is typically restricted
to upper intertidal areas with soft sediments generally consist of poorly sorted anoxic sandy silts and clay. The
drainage characteristics of coastal soils, along with tidal patterns and elevation, can strongly influence the
distribution of flora and fauna within the TEC (TSSC, 2013a).

Although the TEC is found in several Australian regions, it shows geographical zonation between the eastern,
southern, and western subgroupings. This means that the species composition of the TEC varies across Australia.
In general, the TEC is dominated by salt-tolerant herbs, shrubs, grasses, sedges, and rushes. The non-vascular
primary producers in the TEC include epiphytic algae, diatoms, and cyanobacterial mats. The VIC patches of this
TEC are dominated by succulent shrubs of the genera Tecticornia and Sarcocornia in the lower saltmarsh zone,
and herbs and grasses in the landward, upper-intertidal zones.

A high diversity of infaunal and epifaunal invertebrates are associated with this TEC. The dominant marine
invertebrates are crabs of the families Grapsidae and Ocypodidae. Molluscs are also common in the TEC, and
include bivalves, sea slugs of the family Onchidiidae, and several families of gastropods. Shrimp and prawns can
swim against currents and are regular, transient visitors to the TEC when it is linked to adjacent aquatic habitats
at high tide.

Several vertebrate groups transient fish assemblages are found in the TEC when it is inundated at high tide.
These fish are typically adult glassfish (Ambassidae), hardyheads (Atherinidae), or gobies (Gobiidae). The TEC
provides important feeding, roosting and refuge habitat for resident and migratory shorebirds (including colonial
water birds), as well as foraging habitat for insectivorous bats, terrestrial birds of prey, and seed-eating and
insectivorous birds.
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4.5 Biological Environment

4.5.1 Plankton and Primary Producers

The term ‘plankton’ describes the drifting organisms that inhabit aquatic environments. Plankton travel with
the ocean currents and although some plankton can move vertically within the water column, their horizontal
distribution is primarily determined by the surrounding currents. This assessment considers two broad
functional planktonic groups:

e Phytoplankton —free-floating organisms ranging from 0.2 to 200 mm in size, capable of photosynthesis,
which includes diatoms and dinoflagellates. Phytoplankton fulfil the primary producer role in the ocean
and form the basis of the marine food web; and

e Zooplankton — free-floating animals which includes copepods, jellyfish, and larval stages of larger
animals.

Primary production within the SEMR is enhanced by broad oceanographic influences (Hosack and Dambacher,
2012):

e The mixing of surface waters with nutrient rich sub-Antarctic waters, leading to high chlorophyll
concentrations in the north-eastern Bass Strait; and

e Autumnal and spring bloom of primary productivity observed on the East Tasmania Subtropical
Convergence Zone.

These areas of high pelagic productivity support top predators, such as marine mammals, pinnipeds, and
seabirds, as well as key commercial fisheries. Interannual variability in the productivity of the Subtropical
Convergence Zone has been linked to changes in associated fisheries, as fish may time spawning events, so
larvae develop during increased primary production events (Hallegraeff and Jeffrey, 1993; Young et al.,1993).

There is limited understanding on the community composition of plankton within the Otway Basin, however, it
is thought to be like those found within the Bass Strait and GAB due to geographic proximity and environmental
conditions. The eastern GAB has reported seasonal variability in zooplankton community composition.
Typically, copepods and cladocerans are dominant members year-round, with elevated chlorophyll-a
concentrations during summer/autumn upwellings having a positive association with zooplankton with
opportunistic reproductive stages (van Ruth and Ward ,2009).

The planktonic communities of the Bass Strait are influenced by several key upwellings and water flows through
the region including the Bass Cascade, East Eden upwelling and the East Australian Current. Whilst copepods
are a primary member of these assemblages, ichthyoplankton account for a large proportion of plankton
throughout the region, particularly in shallower nutrient rich waters, forming the foundation of several
commercial fisheries (Kent et al., 2013). It is likely the Otway Basin will display similar plankton assemblages to
both the GAB and Bass Strait communities, with influences from temporal and seasonal variations in
environmental conditions within the region.

Within the OA, plankton distribution is dependent upon water movement from the Bass Strait and Southern
Ocean, as well as localised prevailing currents such as the Leeuwin, Flinders and Zeehan (Section 4.3.3) (CoA,
2015). Two key features within the OA promote areas of high productivity:
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e The Bonney Upwelling (Section 4.4.3.2). A seasonal wind driven coastal upwelling brings cooler
nutrient rich water which create areas of high primary production. Significantly, this includes swarms
of the coastal krill Nyctiphanes australis, the principal euphausiid in the area (Hosack and Dambacher,
2012). Surface swarms of coastal krill are predominately a summer phenomenon; however, they have
been reported in winter on occasion. These swarms are a key contributing factor to the aggregation of
blue whales in the SEMR; and

e The West Tasmania Canyons (Section 4.4.3.1). The bathymetry of this KEF has a localised influence on
currents, with cold nutrient rich upwelling at canyon heads creating productivity and biodiversity
hotspots.

4.5.2 Benthic Habitats and Communities

The distribution of benthic communities in the SEMR is largely dependent on water depth, nutrient availability,
and substrate and sediment characteristics. Due to the OA having a large depth range down to approximately
5,000 m, a range of different habitat/substrate types, and consequently benthic communities will be present.
The seabed of the shelf edge and slope (180 m - >500 m) is expected to consist of muddy carbonate sands and
rocky reefs, which disappear with depth (Williams et al., 2009). The shelf edge is intersected by canyons and
gullies consisting of unconsolidated sediments. The hard substrates and rocky reliefs provide attachment points
for a broad range of sessile epifauna, whereas infauna can be found within the sediments.

Information on benthic invertebrate communities within the OA is limited. However, the likely benthic
invertebrate communities within the OA are based on studies for nearby areas. The southern Australian waters
are reported as having a variety of seabed habitats, supporting diverse infaunal and epifaunal communities,
which display little evidence of any distinct biogeographic regions (Poore et al., 1985; Wilson and Poore, 1987).

The Continental Shelf is likely to be sparsely covered by macroalgae, sessile filter feeders (e.g. sponges,
bryozoans, bivalves, scallops, stalk crinoids, soft corals), mobile macro-invertebrates (e.g. echinodermes,
crustacean) and bioturbating infauna (e.g. annelids) (Hosack and Dambacher, 2012; Williams et al., 2009).
Studies by the Museum of Victoria found high invertebrate diversity across the SEMR, but patchy distribution
and little evidence of distinct biogeographic regions (Butler et al., 2001). Whilst hard corals are generally
associated with tropical waters, some habitats conducive to deep-water corals can be found within the SEMR,
as well as two reports of octocorals along the Continental Shelf. Deepwater corals are generally limited to water
depths of less than 1,000 m and unlikely to be a dominant habitat throughout the SEMR (VEAC, 2019). Several
areas that overlap the OA support a high diversity of benthic assemblages, namely the Apollo and Zeehan AMPs
(Section 4.4.1) and West Tasmania Canyons KEF (Section 4.4.3.1).

One species of threatened seastar, the Tasmanian live-bearing seastar (Parvulastra vivipara), was identified
within the EPBC Act Protected Matters Report as potentially present within the EMBA. This species is listed as
Vulnerable under the EPBC Act 1999 and under the Tasmanian Threatened Species Protection Act 1995.
Tasmanian live-bearing seastars inhabit sheltered waters in the upper intertidal zone of rocky areas of southeast
TAS and therefore will not be affected by planned activities associated with the Otway Basin 3D MC MSS but is
of relevance to an unplanned fuel oil spill.
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4.5.3 Bony Fish and Elasmobranchs

The EPBC Act Protected Matters Report identified three species of threatened fish, three species of threatened
shark, and two species of migratory shark within the OA. A further 20 species of pipefish, two species of
seahorse, two species of seadragon, and two species of pipehorse have also been identified within the OA which
are not listed as threatened or migratory. Within the EMBA there are 12 species of threatened fish and seven
species of threatened elasmobranch (i.e sharks, rays, and skates) identified within the EPBC Act Protected
Matters Report. An additional 4 migratory elasmobranch species and 36 species of not threatened or migratory
fish (pipehorses, pipefish, seahorses, and seadragons) have been identified within the EMBA.

Threatened and migratory species are further described in Section 4.5.3.1.1 (bony fish) and Section 4.5.3.1.2
(elasmobranchs), with the full list of fish and elasmobranchs identified within the OA and EMBA provided in the
EPBC Act Protected Matters Report (Appendix D).

4.5.3.1 Bony Fish

Temperate fish assemblages across the SEMR consist of pelagic, demersal, and nearshore species, with
deepwater fishes the most relevant to the region. Habitats, such as rocky reefs and sponge gardens, provide
refuge for herbivorous fish or important nursery grounds for commercially viable species (Butler et al., 2002a).
Reef dwelling fish include wrasse, leatherjacket, scalyfin, and bream, and are widely distributed though the TAS
and south Australian coastline. Pelagic assemblages include several tuna species, marlin, lanternfish, mackerel,
sardine and redbait (Bulman et al., 2008). Demersal assemblages include orange roughy, deepwater flathead,
whiting and grenadier, however, assemblages below 1,125 m are data deficient (CSIRO, 2001).

The sygnathids (pipefish, pipehorses, seahorses, and seadragons) identified in the EPBC Act Protected Matters
Search occur broadly across the western, south-western, south-eastern and eastern Australian waters. Itis likely
the principal habitat that may support syngnathids within the OA is inner shelf areas of less than 50 m, including
the Zeehan and Apollo Marine Parks, as well as within rocky reefs and floating kelp mats found across the SEMR.
Benthic cover and rugosity of substrate is likely to be a key factor in determining site-attached fish habitats.

Other key areas of fish aggregation are localised upwellings, including the Bonney Upwelling and West Tasmania
Canyons, where increased primary production is capitalised on by migratory species such as tuna and large
sardine schools (Butler et al., 2002b).

4.5.3.1.1 Bony Fish Listed Threatened Species

12 threatened fish species were identified within the EPBC Act Protected Matters Report as potentially occurring
in the OA and/or the wider EMBA. A description of the threatened bony fish species identified in the EPBC Act
Protected Matters Report is provided in Table 20. There are no bony fish species listed as migratory identified
within the OA or EMBA.
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Table 20 EPBC Act List of Threatened Bony Fish Species Identified within the OA and/or EMBA

Species EPBC Act Description of species and potential to occur within the OA and EMBA

Status
Orange roughy CcD Orange roughy are found in cold, deep waters of the Atlantic, Pacific and Indian Oceans. In Australia this species occurs across the southern half of
Hoplostethus the continent, from central NSW through to southwestern Australia, including TAS (Kailola et al., 1993). Orange roughy are a demersal species most
atlanticus found on the Continental Slope at 500 — 1,400 m depth (Gomon et al., 2008) where they often aggregate around seamounts such as the South

Tasman Rise and Cascade Plateau in the SEMR (Kailola et al., 1993).

The first major orange roughy spawning ground was discovered in 1989 off northeastern TAS and a summer fishing ground was discovered off
southern TAS (Koslow et al., 1995). Catch data indicates that there has been a significant decline in orange roughy populations in Australia since the
establishment of the commercial fishery in late 1980.

Orange roughy are likely to be present within the OA during the Otway Basin 3D MC MSS.
Relevant management plan: No adopted EPBC documented recovery plan for orange roughy.
Key threats: The main threats to orange roughy are commercial trawling and habitat damage (mainly through bottom trawling over seamounts).

Blue warehou CcD Blue warehou are restricted to Australian and New Zealand waters (Kaschner et al., 2010). In Australia, this species occurs predominantly in coastal
Seriolella brama shelf, upper continental slope, and seamount waters offshore from NSW, TAS, VIC and South Australia (Gomon, 2008). Blue warehou inhabit water
depths between 3 and 550 m (Bray and Gomon, 2011), but is more abundant in waters shallower than 200 m (Gavrilov and Markina, 1979).

Blue warehou are managed by the Australian Fisheries Management Agency (AFMA) as two stocks: an eastern stock extending offshore from
southern NSW southwards to southeastern TAS, and a western stock extending offshore from western TAS northwards to western VIC. Spawning
occurs three times each year. The main spawning period in the eastern stock occurs between May and August each year, while in the western stock,
spawning occurs between June and October each year (Knuckey and Sivakumaran, 2001). Post spawning, the larvae disperse widely during winter
and spring months within shelf and slope waters (Bruce et al., 2001).

Blue warehou are likely to be present within the OA during the Otway Basin 3D MC MSS.

Relevant management plan: No adopted EPBC documented recovery plan for blue warehou, however, a Listing Advice is in effect from 14 February
2015.

Key threats: The main threat to blue warehou is overfishing in the commercial fishery.

Southern bluefin cb See Section 4.5.3.1.2 for a full discussion on southern bluefin tuna. Based on the tracks of tagged adult southern bluefin tuna depicted in Figure 20,

tuna adults may be present in the OA from October to December (Patterson et al., 2015).

Thunnus maccoyii Relevant management plan: No adopted EPBC documented recovery plan for southern bluefin tuna, however, a Listing Advice is in effect from 15
December 2010.

Key threats: The main threat to southern bluefin tuna is historic and ongoing fishing pressure.
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Species

EPBC Act

Description of species and potential to occur within the OA and EMBA

Brachionichthys
hirsutus

Spotted handfish

Status

CE

Spotted handfish are a slow-moving benthic species endemic to south-east TAS. This species is currently known from the lower Derwent Estuary and
D’Entrecasteaux Channel (Bruce et al., 1998) in small, fragmented populations (Last and Gledhill, 2009). They associate with coarse to fine sand and
shell grit of stilt (DPIWE, 2002) at depths of 1 — 60 m, but most commonly in depths of 5 — 15 m (Last and Gledhill, 2009).

Spotted handfish will not be present within the OA and will not be affected by routine planned activities during the Otway Basin 3D MC MSS,
however, this species is of relevance with regard to unplanned activities associated with a fuel oil spill (Section 8.3).

Relevant management plan: Recovery Plan for Three Handfish Species 2015. Objectives of the recovery plan are to ensure an ecologically functional
wild population of spotted handfish that, with limited site-specific management, has a high likelihood of persistence in nature, and to increase the
understanding of the biology and ecology of spotted handfish to conserve, and contributed to the future recovery of the species.

Key threats: Key threats include loss/degradation of habitat, pollution, and siltation of waterways from diffuse and point-source activities, traditional
boat moorings, and the spread of the invasive Northern Pacific seastar.

Ziebell’s handfish

Brachiopsilus
ziebelli

Ziebell’s handfish are a benthic species restricted in distribution to eastern and southern TAS in widely disjunct populations (Last and Gledhill, 2009).
This species has been recorded at Bicheno, Forestier Peninsula, Tasman Peninsula, Actaeon Islands, and Cox Bight in water depths of 10 — 20 m (Last
and Gledhill, 2009). Ziebell’s handfish prefer soft bottomed habitat, with patches of rock that support sponge and algae communities.

Ziebell’s handfish will not be present within the OA and will not be affected by routine planned activities during the Otway Basin 3D MC MSS,
however, this species is of relevance with regard to unplanned activities associated with a fuel oil spill (Section 8.3).

Relevant management plan: Recovery Plan for Three Handfish Species 2015. Objectives of the recovery plan are to increase the understanding of the
biology and ecology of Ziebell’s handfish to conserve and contributed to the future recovery of the species.

Key threats: Key threats include loss/degradation of habitat, pollution, and siltation of waterways from diffuse and point-source activities, traditional
boat moorings, and the spread of the invasive Northern Pacific seastar.

Black rockcod
Epinephelus
daemelii

The distribution of black rockcod in Australia ranges from southern QLD through NSW to northern VIC, with records from QLD and VIC rare. The
species generally inhabits near-shore rocky and offshore coral reefs at depths down to 50 m.

Black rockcod have not been identified as present within the OA, however, they have been identified within the EMBA, therefore this species is of
relevance with regard to unplanned activities associated with a fuel oil spill (Section 8.3).

Relevant management plan: No adopted EPBC documented recovery plan for black rockcod, however, an Approved Conservation Advice is in effect
from 4 April 2012, and a Listing Advice is in effect from 4 April 2012.

Key threats: Key threats to black rockcod are incidental by-catch by recreational and commercial fishers and illegal fishing activities.
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Australian
grayling
Prototroctes
maraena

Australian grayling occur in both freshwater and marine environments; the larvae and juveniles occur in coastal waters while the adults inhabit
freshwater streams and rivers (Miles et al., 2013). This species spawns during late summer and winter, with eggs hatching after 10 — 20 days. Larvae
drift downstream to the ocean and spend around six months at sea before returning permanently to the freshwater environment (Berra, 1982;
Backhouse, et al., 2008).

The Australian grayling occurs in freshwater environments on the eastern and southern flanks of the Great Dividing Range, from Sydney, southwards
to the Otway Ranges of VIC, and in TAS (DoCCEEW, 2023). As such, larvae and juveniles may occur in coastal waters of the inshore portion of the OA.
Due to their freshwater distribution, adult Australian grayling will not occur within the OA during the Otway Basin 3D MC MSS; however, larvae may
be present in the OA following the spawning period.

Relevant management plan: National Recovery Plan for Australian Grayling Prototroctes maraena. This plan details the actions necessary to ensure
the long-term survival of the species.

Key threats: The identified threats are largely freshwater catchment based (e.g. barriers to fish migration, changes in river flows, degradation of
riparian habitat, etc.) and there is no mention of any specific threats from seismic activities (e.g. noise or marine pollution.

Eastern gemfish
(eastern
Australian
population)
Rexea solandri

CcD

Gemfish in Australian waters are divided into two fragmented and genetically isolated stocks; an eastern stock distributed from Cape Moreton,
southern QLD, along the east coast to Bass Strait and the waters off TAS, and a western stock distributed from Ningaloo Reef and Geraldton through
the GAB (Colgan and Paxton, 1997). The eastern stock is of relevance to the Otway Basin 3D MC MSS. The eastern gemfish population underwent a
significant population reduction as the result of commercial fishing operations.

Eastern gemfish inhabit deeper Continental Shelf habitats and upper slope waters from 100 to 700 m, but generally in waters 250 to 500 m. Adults
are generally caught close to the seafloor but are likely to move to mid-waters at times (Kailola et al., 1993; Pogonoski et al., 2002). Larvae occur in
shallow to very shallow waters (Pogonoski et al., 2002). Mature fish undertake annual migrations up the eastern Australian coast to spawning
grounds off the NSW mid-coast, arriving between June and August (Pogonoski et al., 2002). Larvae have been caught in coastal waters off Sydney
from July to September, and in coastal and offshore waters off northern and central NSW from August to September (Rowling and Makin, 2001).
Relevant management plan: No adopted EPBC documented recovery plan for eastern gemfish, however, Listing Advice is in effect from 22 January
2009.

Key threats:
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Thymichthys
politus

Red handfish

CE

Red handfish are a slow-moving benthic species that is currently known from a single site at Primrose Sands Reef in Frederick Henry Bay (TAS). They
occur in variety of habitats, such as on the top of rocks, amongst macro-algae and in sandy areas between rocks and the reef-sand interface at a
depth distribution of 1 — 20 m (Last and Gledhill, 2009).

Red handfish will not be present within the OA and will not be affected by routine planned activities during the Otway Basin 3D MC MSS, however,
this species is of relevance with regard to unplanned activities associated with a fuel oil spill (Section 8.3).

Relevant management plan: Recovery Plan for Three Handfish Species 2015. Objectives of the recovery plan are to increase the understanding of
the biology and ecology of red handfish in order to conserve and contribute to the future recovery of the species.

Key threats: Key threats include loss/degradation of habitat, pollution and siltation of waterways from diffuse and point-source activities, traditional
boat moorings, and the spread of the invasive Northern Pacific seastar.

Note: The Eastern dwarf galaxias (Galaxiella pusilla), Yarra pygmy perch (Nannoperca obscura), and variegated pygmy perch (Nannoperca variegata) have been identified within the EPBC Act Protected Matters
Report as present within the EMBA, however these species have not been included within this table as they are a freshwater species.

Key: EPBC Act Status: V= Vulnerable, CE= Critically Endangered, CD= Conservation Dependent
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4.5.3.1.2 Southern Bluefin Tuna

Southern bluefin tuna are a large pelagic migratory fish of high commercial value. Generally, southern bluefin
tuna are found in the southwest and southeast Atlantic Ocean, east and west Indian Ocean, and the southwest
Pacific Ocean (Collette et al., 2011). Within Australian waters, southern bluefin tuna occur from north Western
Australia, south to South Australia, including TAS waters, and north up Australia’s east coast to NSW.

Spawning of southern bluefin tuna occurs from August to April, in warm (>24 °C) surface waters. Only one
spawning ground is known, in the Indian Ocean between northern Western Australia and Java (Caton, 1991;
Basson et al., 2012) (Figure 17). It is considered that all southern bluefin tuna belong to a single global
population.
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Figure 17 Southern Bluefin Tuna Spawning Grounds and Migration Routes

Southern bluefin tuna migrate down Australia’s west coast before passing through the GAB and moving east
into the Tasman Sea or west into the Indian Ocean (Basson et al., 2012). During this migration, fish tend to be
found in deeper waters seaward of the Continental Shelf but will come in close to shore in locations were
deepwater/the shelf is close to shore. Over the summer period (December — April), southern bluefin tuna, of a
range of ages and sizes are found to aggregate in large schools near the surface in the coastal waters off the
southern coast of Australia, but tend to migrate to spend winters in deeper, temperate oceanic waters (DoEE,
2012).

Tagging studies undertaken on juvenile (1 — 4 years old) southern bluefin tuna revealed juveniles move from
spawning grounds south of Indonesia down to the GAB and waters south of Western Australia. The GAB
represents the highest preference summer location across the Southern Ocean (Basson et al., 2012).
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From one year of age, juvenile southern bluefin tuna move south from spawning grounds, with these
movements aided by the southward flow of the Leeuwin Current. The young fish are resident along the
southwest coast of South Australia throughout the summer months (Fujioka et al., 2010), where they generally
occur in waters <200 m deep (Hobday et al., 2009). As the fish age, they move eastward in summer; however,
some fish remain in southern Western Australia waters throughout winter.

At 2 — 4 years old, southern bluefin tuna are common in the GAB during summer months, particularly in waters
with a warm (17 — 22 °C) surface layer and a shallow thermocline at 60 — 80 m (Bestley et al., 2008). While in
the GAB, the young fish aggregate in large schools and spend a large proportion of the day in the upper 100 m
of the water column (Bestley et al., 2009).

Aerial surveys and spotting data from spotter planes in the commercial tuna fishery have identified the highest
densities of southern bluefin tuna occur in a band inside and parallel to the Continental Shelf break, with the
location of aggregations varying between years (Hobday et al., 2015). While in the GAB, individual tuna have
been observed to exhibit short-term school fidelity, suggesting that schools break-up and reform relatively
frequently (Willis and Hobday, 2007), and that schooling behaviour is not a serious issue for juvenile tuna
(Basson et al., 2012).

As surface waters cool and upwelling ceases, the tuna begin to move out of the GAB. 2 — 3-year-old fish carry
out annual migrations between GAB summer feeding grounds and winter-feeding grounds in the central and
southeast Indian Ocean or Tasman Sea (Basson et al., 2012). Most tuna move west from the GAB into the Indian
Ocean; a change in preference for this location from the Tasman Sea since the 1990s and 2000s (Basson et al.,
2012; Evans et al., 2017). The findings of Basson et al. (2012) on tuna migrations to and from the GAB can be
summarised as follows:

e Summer: juveniles are primarily resident in the GAB and off southern Australia, with fish almost
exclusively resident in February and March. The highest level of residency in southern Australia occurs
in January through to May. Summer site fidelity is high, with all tagged fish returning to SA in summer;

e Winter: some individuals remain in waters off southern Australia, with most moving to Indian Ocean
and Tasman Sea feeding grounds. Tagging data suggests a less strong winter site fidelity, with fish often
switching between the Indian Ocean and Tasman Sea foraging grounds in consecutive winters;

e Juvenile southern bluefin tuna migrate throughout the latitudinal band of approximately 30 —40°S;

e Migrations out of the GAB to winter feeding grounds begin in May and continue to September, with
most movements occurring in June to August. Migrations back to GAB summer feeding grounds begins
in October and continues through to January, with the majority occurring in November and December;

e Movements out of the GAB is more gradual than the return to the GAB, with fish departing over a wide
range of times and moving to a wide range of locations; and

e Juvenile southern bluefin tuna can travel up to 200 km per day when migrating, although they move on
average 100 km per day. When resident, juveniles move relatively little longitudinally, but may move
up to 70 km per day.
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Patterson et al. (2018) further states that southern bluefin tuna migrations are unusual in that movement is
specific to juveniles and the timing of migrations is highly variable (i.e. not synchronised), with no obvious
latitudinal component that could be associated with seasonal temperature, or evidence of a correlation with
environmental drivers such as sea surface temperature and surface chlorophyll- a. However, Patterson et al.
(2018) reports on the movements of 110 tagged juvenile southern bluefin tuna between 1998 and 2011,
whereby the juvenile fish within the GAB were associated with low surface productivity, consistent with previous
findings of southern bluefin tuna but inconsistent with other bluefin tuna species (e.g Pacific) whose movements
tracked seasonal productivity maxima (Boustany et al., 2010; Whitlock et al., 2015). Potential explanations for
this are:

e Southern bluefin tuna prefer to hunt in clear waters away from areas of high turbidity such as those
associated with high primary productivity;

e The energy transfer from primary to intermediate (i.e. tuna prey) levels in the food web involves a time
lag, offsetting the presence of apex predators from high levels of primary productivity; and

e Areas of concentrated productivity are likely to operate at smaller spatial scales than those at the scale
that tuna residency was investigated.

The distribution of juvenile southern bluefin tuna within the GAB is poorly understood; however, anecdotal
evidence and tagging studies has been used to describe seasonal movements throughout the GAB over summer
—autumn. These suggest that the smaller, younger southern bluefin tuna (1 — 2 year olds) are more associated
with inshore regions in Western Australia (Fukioka et al., 2010), with older fish (2 — 4 year olds) more abundant
in central regions of the GAB close to the shelf break (Figure 19) (Eveson and Farley, 2016; Evans et al., 2017a).

Peak periods in juvenile southern bluefin tuna residency within the GAB broadly coincides with the high
abundance of Australian sardines/pilchards (Sardinops sagax) (Ward et al., 2006a; Itoh et al., 2011), suggesting
juveniles move to waters of the GAB following the high density of prey.
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Figure 18 Estimated Movements of Juvenile Southern Bluefin Tuna (coloured by month) Derived from
Deployments of Archival Tags 1998 - 2011

Source: Patterson et al., 2018
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Figure 19 Monthly Aggregated Counts of Position Estimates Derived from Juvenile Southern Bluefin Tuna
Tagged with Archival Tags 1998 — 2011 Including Bathymetric Contour Lines Associated with Shelf
Breaks (black)
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Southern bluefin tuna continue to undertake the above-described seasonal migrations until they reach
approximately five years of age, after which they disperse throughout waters in the Pacific, Indian and Atlantic
Oceans (Hobday et al., 2015) during winter, before migrating to spawning grounds from spring to autumn
(Caton, 1991). Adults present in the Tasman Sea move south into waters around TAS in the end of
spring/beginning of summer. Following this, they move south of Australia, then north up the Western Australia
coastline towards spawning grounds (Figure 20). Tagged sub-adult and adult southern bluefin tuna caught in
the Tasman Sea demonstrate temperature preferences for waters 18 — 20 C and depths <250 m, although depths
>600 m are also utilised (Patterson et al., 2008). Adult movements are relatively fast and direct, lasting
approximately 110 days (Hobday et al., 2015). Based on the tracks of tagged adult southern bluefin tuna
depicted in Figure 20, adults may be present in the OA from October to December (Patterson et al., 2015).
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Figure 20 Movements of Adult Southern Bluefin Tuna Categorised by Putative Spawning Behaviour

Source:  Hobday et al., 2015

Key: (A) spawners showing movements from the tagging region to the spawning grounds (defined in blue); (B) likely spawners which made
large westward migrations; (C) likely non-spawners remained in the Tasman Sea region until late in the spawning season and (D) non-
spawners which remained resident in the Tasman for a full spawning cycle.

4.5.3.2 Commercially Targeted Fish Stocks

The SEMR provides fishing grounds for several commercial fisheries which target a variety of pelagic and
demersal fish species. The stock assessments of commercially targeted species likely to be captured within, or
directly adjacent to the OA, are provided in Table 21. This includes reproduction and recruitment strategies and
spawning seasons of each species as well as their distribution and habitat. Stock assessments have been
included from the VIC, South Australia, TAS and Commonwealth commercial fisheries.
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Table 21 Stock Assessment of Commercially Targeted Species Likely to be Captured Within or Directly Adjacent to the OA

Species

Distribution and
habitat

Depth range

Reproduction and Recruitment

Spawning season

juveniles in shallower
bays. Move up the
water column at night.

Main spawning ground in off the west
coast of TAS

Australian herring | Western Australia — 1-5 Partial spawners N/A Sustainable | N/A N/A May —June in
Arripis georgianus | NSW 100,000 eggs on average Western Australia
Bays and estuaries, Planktonic eggs and larvae
rocky reefs, seaweed
Barracouta Midwest Western 0-550 Eggs are pelagic N/A N/A Undefined | N/A October — March in
Thyrsites atun Australia—QLD, around Juveniles inhabit sheltered waters of TAS (spawning
TAS southern bays and estuaries. ground for all
Open water, coastal southern stock)
bays
Bigeye ocean South-eastern Australia | 200 — 700 Maturity at 5— 7 years N/A N/A N/A Sustainable | June — February
perch Continental shelf and Lecithotrophic viviparous (fertilisation
Helicolenus slope and larval development is internal)
barathri 150,000 — 200,000 eggs
Bight redfish Bass Strait — Western <500 Maturity at 9 years N/A Sustainable | N/A N/A Summer —autumn
Centroberyx Australia Low fecundity but multiple occasions
gerrardi Rocky reefs and muddy over season
substrates.
Blacklip abalone State-wide 0-25 Dioecious broadcast spawners Sustainable | Sustainable | Sustainable | N/A Spring —autumn
Haliotis rubra Larvae are lecithotrophic and pelagic with peaks in late
rubra Short larval phase: 5 — 15 days and Summer and early
dependent on water temperature. Spring
Local recruitment
Blue grenadier GAB and off VIC and 200 - 700 Maturity at 4 — 7 years. N/A N/A N/A Sustainable | Winter — early
Macruronus TAS. 1 million eggs in one spawning event. spring
novaezelandia Continental slope,
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Species Distribution and Depth range @ Reproduction and Recruitment Spawning season

habitat
Blue mackerel Bass Strait — Western <200 Maturity at 3 years. N/A Sustainable | N/A N/A Spring — summer
Scomber Australia Serial spawners (multiple events over off NSW and QLD
australasicus Schooling pelagic season)

species. Juveniles Release ~70,000 eggs per event.

inhabit shallower bays
Blue morwong Southern coastal waters | 3 -240 Gonochorists (remain same sex) N/A N/A N/A Depleting Unknown
Nemadactylus of Australia's mainland lengthy pelagic larval phase
valenciennesi Reef-associated
Blue warehou NSW — South Australia, 50 -400 Maturity at 3 years. N/A N/A Depleted Depleted Winter — early
Seriolella brama TAS and New Zealand Spawn 3 times a season (430,000 — spring.

Inshore reefs/harbours 1,350,000 eggs per event).

as juveniles. Adults Larvae restricted to shelf and slope

inhabit continental shelf waters.

a.nd slopes. Schooling Main spawning grounds off western

fish near seabed. VIC and TAS
Blue-eye trevalla South to eastern 200 - 900 Maturity at 11— 12 (females) or8 -9 | N/A N/A N/A Sustainable | Summer —autumn
Hyperoglyphe coastlines (males). off central NSW to
Antarctica Rocky ground on Eggs released in 3 — 4 batches (2 — 11 north-east TAS

continental slope, million eggs per season)

juveniles in surface

waters associated with

debris.

Move up the water

column at night
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Species Distribution and Depth range @ Reproduction and Recruitment Comm. Spawning season
habitat
Bluethroat wrasse | State-wide coastal <30 Single male with ‘harem’ of females Sustainable | Sustainable | Sustainable | N/A Spring
Notolabrus waters Maturity at 4 — 8 years
tetricus Territorial, inhabiting High degree of site fidelity once
rocky reefs. settled
Extensive larval dispersal
Planktonic larval duration: 44 to 66
days
Protogynous hermaphrodite
Bronze whaler NSW — Geraldton in 0-360 Viviparous, 7 — 10 pups a season. Undefined N/A N/A N/A Occur all year but
Carcharhinus Western Australia. Distinct pairing with embrace. peaks in summer
brachyurus Found on continental
margins, sometimes
large bays. Migratory
within range. North:
spring —summer, South:
autumn — winter
Commercial TAS - VIC 10-120 Maturity at 1 year N/A N/A N/A Sustainable | Winter — spring
Scallop Muddy — coarse sandy Spawn in second year. triggered by
Pecten fumatus seafloor Hermaphrodites increase in water
. temperature
Mainly sedentary Broadcast spawners P
Fecundity increases with size and age
Common jack Western TAS to 20-300 Maturity at 3 —4 years N/A N/A N/A Sustainable | Spring —summer

mackerel
Trachurus declivis

southern Western
Australia.
Pelagic schooling fish in

waters off continental
shelf

Spawning begins of southeast coast of
Australia and progresses southwards.
Serial spawners (34,000 eggs per
event).
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Species

Distribution and
habitat

Depth range

Reproduction and Recruitment

Spawning season

Deepwater

West TAS through GAB

Highly fecund

Females store sperm for successful
breeding seasons

70-490 Maturity at 5 — 6 years (females) or 4 N/A N/A N/A Sustainable | Late spring —
flathead Demersal fish on — 5 year (males). autumn
Platycephalus continental shelf and Aggregate for spawning.
conatus slope. Buried in sand or 0.5 — 3.5 million eggs per season

mud.
East Australian TAS - QLD <30 Pelagic spawners NA NA Sustainable | NA October to March,
salmon Arripus Open water, sandy Planktonic phase for eggs, larvae and off NSW
trutta seabeds. juveniles.
Juveniles appear in shallow
Tasmanian waters between January
and September.
Elephantfish Southern Australia and <200 Maturity at 4 — 5 years (females) or 3 N/A N/A N/A Sustainable | February
Callorhinchus milii | NZ years (males).
Shallow bays and Oviparous
estuaries as juveniles, Eggs deposited in sand/mud near
move deeper as adults. river mouths. Hatch after 8 months
Gemfish West edge of Bass Strait | 100 — 800 Maturity at 4 — 6 years (female) or3— | N/A N/A N/A Sustainable | summer
Rexea solandri through GAB 5 years (male).
Bottom dwelling Spawning dynamics not known for
schooling fish. Juveniles western stock.
are pelagic.
Giant crab WA - TAS 110-400 Planktonic larval duration: ~50 days Sustainable | Sustainable | Depleted N/A Autumn - spring
Pseudocarcinus Seaweed, reef, sand (core range) Larval release occurring along the
gigas habitats edge of the continental shelf
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Species Distribution and Depth range @ Reproduction and Recruitment Spawning season
habitat
Gould’s squid Southern QLD — mid- <600 Spawns once and then die N/A N/A Sustainable | Sustainable | Year-round
Nototodarus Western Australia and Egg mass are free-floating gelatinous
gouldi TAS sphere and contains several
Open water. Coastal, thousands of eggs
inner shelf and shelf Highly variable recruitment
break
Greenlip abalone | Southern mainlandand | <40 Maturity at 2 years. N/A Depleting Depleting N/A Spring —autumn
H. laevigata TAS Dioecious broadcast spawners with peaks in late
Rocky reefs Larvae are lecithotrophic and pelagic summer and early
. spring
Local recruitment
Gummy shark State-wide, inshore 80 —-350 Maturity at 4 — 5 years. Sustainable | Sustainable | N/A Sustainable | November to
Mustelus coastal waters Low fecundity (an average of 14 pups December in
antarcticus Demersal species on or per breeding cycle) and an 11 to 12 shallow coastal
near seabed on month gestation period. waters
continental shelf
Hapuku Southern waters, 50 -850 Extended larval/juvenile phase (years) | N/A N/A N/A Undefined | June - August
Commonwealth Western Australia — NZ Primary gonochrists.
Polyprion Rough ground on
oxygeneios continental shelf.
Juveniles pelagic with
drifting weed
Jackass morwong | Tasmania through GAB 10-400 Maturity at 3 years. N/A N/A N/A Sustainable | Late summer -

Nemadactylus
macropterus

Demersal species near
continental shelf and
slope. Juveniles near
shallow reefs.

Multiple spawning events

Extended pelagic post larval phase
(‘paperfish’) for 9 — 12 months

autumn
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Species

Distribution and
habitat

Depth range

Reproduction and Recruitment

Spawning season

Summer —autumn

Nelusetta ayraudi

Juveniles inhabit
estuaries and sheltered
bays with sea grass.
Adults inhabit rocky
reefs, sandy-mud
bottoms, sponge-algae
gardens.

Spawning aggregations at 85 —-200 m

Broadcast spawners with no parental
egg care

John dory Coastal and continental- | 5—360 Maturity at 3 — 5 years. N/A N/A N/A Sustainable
Zeus faber shelf waters around Multiple spawning events a season in NSW

most of Australia Fecundity increases with body size

Demersal species, open

sand, mud, rocky

grounds and reefs
King George Southeast Australia 2-200 High Fecundity Sustainable | Sustainable | N/A N/A April - June
whiting Seagrass and sandy Moderate growth rate
Sillaginodes habitats. Deeper Offshore spawning and long larval
punctatus waters as they get older dispersal

Serial batch spawners
Maori octopus Southeastern Australia 0-549 Eggs incubate benthically with Sustainable | N/A N/A N/A Undefined
Macroctopus Rocky reefs, crevasses maternal protection
maorum Larvae enter a planktonic phase with
relatively high dispersal potential

Mirror dory Throughout southern 50-600 m Maturity at 5 years N/A N/A N/A Sustainable | Winter in NSW
Zenopsis Pacific and southern Low fecundity
nebulosus Australia Possible serial spawners

Near seabed, solitary

species
Ocean jacket Southern Australia 2-250 Maturity at 2.5 years N/A N/A N/A Sustainable | 3-month period

Peaks in autumn
(South Australia) or
late winter (NSW)
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Species Distribution and Depth range @ Reproduction and Recruitment Spawning season
habitat
Orange roughy West TAS — south-east 700 - 1400 Maturity at 27 — 32 years. N/A N/A N/A Depleted Mid July — late
Hoplostethus South Australia Spawn over 1 —2 weeks. August.
atlanticus Steep continental slope Low fecundity.
an ridges, rzugh Eggs float to surface then sink to
ott(?ms. sedentary hatch 10 — 20 days later.
species but can
aggregate
Pale octopus GAB —TAS — southern <600 Semelparous (spawn once then die) NA NA Depleting NA Spawns year-round
Octopus pallidus | NSW Few (450 — 800) very large eggs with peaks in late
Soft sediment habitats No larval phase after hatching with summer/early
hatchlings resembling adults in both autumn
appearance and behaviour
Limited dispersal
Pink ling South-eastern coastline | 20-1000 Maturity at 7 — 12 years. N/A N/A N/A Sustainable | Late winter - spring
Genypterus of Australia. Serial spawners
b/aCOdeS Continental Shelf and Egg batches make ﬂoating mass
slope, rock ground to
soft sand/mud
Pipi State-wide but 2 stocks | 2-10 Recruits are likely to be self-seeded Sustainable | N/A N/A N/A Year-round
Donax deltoides at either end of Bass Highly fecund
Strait Widely dispersed in the larval stage.
Purple wrasse Territorial, inhabiting 1-90 Single male with ‘harem’ of females Sustainable | N/A Sustainable | N/A Spring

N. fucicola

rocky reefs

Maturity at 3 years
Highly fecund,
gonochoristic species

Planktonic larval duration: 40 to 87
days
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Species Distribution and Depth range @ Reproduction and Recruitment Spawning season

habitat
Ribaldo Rough seabeds and 450 - 2,500 Maturity at 14 years (females) or 8 N/A N/A N/A Sustainable | Winter - spring
Mora moro seamounts on the years (males)

continental shelf of Juveniles may be pelagic

south-eastern Australia.
Sawsharks Southern and south- < 600 Maturity at 2 years. N/A N/A N/A Sustainable | Winter
Pristiophorus spp. | €astern coasts of Aplacental viviparous with 12-month

Australia but are mainly gestation.

caught in Bass Strait. 5—10 pups per litter, breed every

second year.

School shark Southern coast of <550 Maturity at 10 years (females) or N/A Depleted N/A N/A Early summer
Galeorhinus Australia 8 years (males)
galeus Continental shelf and Ovoviviparous with gestation of

slope, migrating up to 12 months.

1400 km long southern 15 - 43 pups born every 2 — 3 years in

coast. Move up water shallow bays

column at night
Silver trevallies Southern temperate 10-230 Maturity at 2 — 4 years. N/A N/A N/A Sustainable | Spring - autumn
Pseudocaranx Australia Spawning in estuaries and deep
georgianus, P. Schooling species in waters
wrighti estuarine and coastal Serial spawners

waters. Open ground, Low fecundity

sand/gravel bottoms
Silver warehou Southern and eastern 50 -600 Maturity at 4 years. N/A N/A N/A Sustainable | Late winter —early
Seriolella Australia High fecundity. spring
punctata Continental shelf and Spawning timing varies with location

slope as adults,

juveniles occur in bays

and inlets. Schooling

species
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Species Distribution and Depth range @ Reproduction and Recruitment Spawning season
habitat
Snapper VIC — Investigator Strait, | 1-200 Mature at 2 — 7 years Sustainable | N/A N/A N/A When water
Chrysophrys South Australia High fecundity temperature is
auratus Adults associated with Serial spawners 18°C
deeper offshore reefs,
juveniles enter bays and
estuaries.
Southern bluefin Global <500 Maturity at 11 — 12 years N/A N/A N/A Recovering | Spring —summerin
tuna Temperate Oceans High fecundity (14 — 15 million eggs North-east Indian
Thunnus maccoyii | juveniles often closer to per season). Ocean
shore Migrate south after spawning
Juveniles typically migrate through
the GAB heading east between
December and April
Southern Garfish Lancelin, Western 0-40 Serial spawner N/A Sustainable | N/A N/A October — March
Hyporhamphus Australia — Southern Asynchronous oocyte development
melanochir NSW and TAS
Schooling fish on
seagrass. Near surface
at night.
Southern rock Southern Australia <150 Extensive and protracted pelagic Sustainable | Sustainable | Sustainable | N/A April = July
lobster Rocky reefs and crevices larval dispersal phase - 12-18 months
Jasus edwardsii Site attached once settled
Southern sand Endemic to temperate 0-100 Multiple spawning events per season Sustainable | Undefined N/A N/A October —March

flathead

Platycephalus
bassensis

Australian coastal
waters and other bays
and inlets. Sandy
bottoms

Variability in egg release patterns.
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Species

Distribution and
habitat

Depth range

Reproduction and Recruitment

Spawning season

Striped trumpeter

July — early October

Seriola lalandi

Atlantic, Pacific and
Indian Oceans

Rocky reefs and
adjacent areas

External fertilisation

Rapid growth of larvae and juveniles
(2 -3 kg in first year)

Sydney, NSW — 300 Multiple spawners, N/A N/A Recovering | N/A
Latris lineata southern Western Highly fecund (100,000 to 400,000
Australia, TAS and New eggs Small pelagic eggs
Zealand Extended larval phase of: 9 months
Exposed reefs and rocky No information on size and timing of
bottom
settlement
Tiger flathead Endemic to south east 10-400 Maturity at 3 -5 years N/A N/A N/A Sustainable | Spring —autumn
Platycephalus of Australia Variation in spawning with location.
richardsoni Mud or sandy bottoms. High fecundity
Juveniles inhabit Mature with migrate to shallow
shallower waters .
waters for spawning
Western Shark Bay, Western 0-30 Maturity at 3-5 years Sustainable | N/A N/A N/A April — May
Australian salmon | Australia — VIC and TAS Spawn in south-west WA (migration to
Arripis truttaceus | Juveniles inhabit soft Nursery grounds in South Australia, Western Australian
substrates and coastal VIS and TAS waters)
waters. Adults form
schools in reefs and
open water
Yelloweye mullet Mid Western Australia— | 0—10 Gonochristic N/A Sustainable | N/A N/A March — August
Aldrichetta NSW and TAS Spawning occurs in estuaries
forsteri Nearshore and estuaries Low fecundity
Pelagic egg development.
Yellowtail kingfish | Temperate waters of > 300 Maturity at 5 -7 years N/A N/A N/A Sustainable | Spring —summer
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4.5.3.3 Elasmobranchs
4.5.3.3.1 Elasmobranch Listed Threatened and Migratory Species

11 threatened and/or migratory elasmobranch species were identified within the EPBC Act Protected Matters
Report as potentially occurring in the OA and/or the wider EMBA. A description of the threatened and/or
migratory elasmobranchs identified in the EPBC Act Protected Matters Report is provided in Table 22.
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Table 22 EPBC Act List of Threatened and Migratory Elasmobranchs Identified within the OA and/or EMBA

Species

White Shark

Carcharodon
carcharias

EPBC Act
Status/

Migratory
Status

Description of species and potential to occur within the OA and EMBA

White sharks are a large (grow to a minimum length of 6 m and can weigh up to 3,000 kg (Mollet and Cailliet, 1996; Last and Stevens, 2009)) circum-
globally distributed marine apex predator that inhabits temperate and sub-tropical waters (Compagno, 2001). Perceived worldwide declines in white
shark populations have resulted in protection of the species.

In Australia, white sharks are broadly distributed throughout southern waters from North West Cape, Western Australia to southern Queensland (Last
and Stevens, 2009). There are two sub-populations of white sharks in Australian waters: the eastern (NSW, VIC, TAS, Queensland and New Zealand)
and the southern-western (South Australia, Western Australia, and western-Vic). The OA is within the known distribution of the southern-western
population (Department of Primary Industries and Regional Development (DPIRD) n.d.). Accurate population assessments are not yet possible for any
region (Bruce, 2008).

Satellite tagging studies of white sharks in Australia have indicated that most movement patterns are restricted to coastal, continental shelf or slope
waters (Bradford et al., 2020). In inshore waters, white sharks are commonly found in the vicinity of islands, and often surrounding fur seal and
Australian sea lion colonies. Bradford et al. (2020) documented satellite tracked movement of white sharks, with females covering a broader
longitudinal range than males, with an average track length of approximately 3,630 + 750 km for females and approximately 2,525 + 457 km for
males. Key locations for white sharks include Wilsons Promontory, VIC (particularly juveniles) and the Neptune Islands off the Eyre Peninsula, SA
(CoA, 2013a).

The OA overlaps with the known distribution of white sharks. There are four white shark BIAs that overlap with the OA, and an additional breeding
(nursery area) BIA and two foraging BIA which also overlap with the EMBA (285 km, 15 km, and 375 km from the OA respectively) (see Figure 21).
Given the wide-ranging distribution of this species, and identification of several BIAs within the OA and EMBA, white sharks are likely to be
encountered during the Otway Basin 3D MC MSS.

Relevant management plan: Recovery Plan for the White Shark (Carcharodon carcharias). The overarching objective of the 10 specific objectives of
the white shark recovery plan is to assist the recovery of the white shark in the wild, throughout its range in Australian waters, with a view to: 1)
improving population status, leading to future removal of the white shark from the threatened species list of the EPBC Act, and 2) ensuring that
anthropogenic activities do not hinder the recovery of the white shark in the near future, or impact on the long term conservation status of the
species.

Key threats: 1) Mortality related to incidental (accidental or illegal) capture by commercial and recreational fisheries, including issues of post release
mortality; 2) Mortality related to shark control activities such as beach meshing or drumlining (east coast population). Exposure to underwater noise
is not identified as a threat to the recovery of the species.
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Species

Little gulper shark

EPBC Act
Status/

Migratory
Status

Description of species and potential to occur within the OA and EMBA

population)
Carcharias taurus

CcD Little gulper sharks are small, deepwater sharks that are endemic to Australian waters. This species inhabits the upper slope between 180 m and
Centrophorus N/A 900 m (Williams et al., 2012) of the southern Continental Shelf. Little gulper shark is found off the southern Australian coast from near Warrnambool
zeehaani to south of Ceduna and from the western side of the GAB up the west coast to Mandurah. It is absent off southern TAS through Bass Strait (Williams
et al., 2012). The species is mainly demersal with a depth range of 190 — 900 m and a core range of 200 — 800 m (Williams et al., 2012).
Relevant management plan: No adopted EPBC documented recovery plan for little gulper shark, however, a Listing Advice is in effect from 14 March
2013.
Key threats: The main threat to the little gulper shark is population reduction caused by past fishing pressure in state and Commonwealth-managed
commercial fisheries operating on the upper-slope.
School shark CcD School sharks occur globally in temperate waters. They are mostly found in demersal waters over the Continental and insular shelves, but also occur
Galeorhinus N/A over the upper slopes, in depths from near-shore to 550 m (Last and Stevens, 1994). Inshore areas are particularly important as birthing and nursery
galeus areas (TSSC, 2009).
Relevant management plan: No adopted EPBC documented recovery plan for school shark, however, a Listing Advice is in effect from 22 January
2009.
Key threats: The main threat to the school shark is fishing pressure (both in Australia and globally) across its range and at nursery areas as well as
habitat degradation at nursery areas (often located in inshore bays and estuaries).
Grey nurse shark | CE Grey nurse sharks in Australia are restricted to two populations: the east coast from southern QLD to northern NSW, and around the south-west
(east coast N/A coast of Western Australia. Due to the decline in numbers of the east coast population, this population is now listed as Critically Endangered.

This species is uncommon in VIC, South Australian, and TAS waters, and has not been found in the GAB (Pogonoski et al., 2002), therefore is it unlikely
to be encountered during the Otway Basin 3D MC MSS. However, a foraging and migration BIA for this species overlaps with the EMBA (Figure 21)
and is therefore relevant to unplanned activities associated with a fuel oil spill (Section 8.3).

Relevant management plan: Recovery Plan for the Grey Nurse Shark (Carcharias taurus) (DoE, 2014). The overarching objective of this recovery plan
is to assist the recovery of the grey nurse shark in the wild, throughout its range in Australian waters with a view to: 1) improving the population
status, leading to future removal of the grey nurse shark from the threatened species list of the EPBC Act; and 2) ensuring that anthropogenic
activities do not hinder the recovery of the grey nurse shark in the near future, or impact on the conservation status of the species in the future.

Key threats: The main threats to the grey nurse shark (east coast population) are mortality related to incidental capture by commercial and
recreational fisheries, and mortality related to shark control activities such as beach meshing or drumlining. Other potential threats to the species
include impacts from ecotourism, collection for public aquaria, pollution and disease and ecosystem effects because of habitat modification and
climate change.
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Species

EPBC Act
Status/

Migratory

Status

Description of species and potential to occur within the OA and EMBA

Harrison’s CcD Harrison’s dogfish is a small, deepwater shark with a core range that is continuous from north of Evans Head in NSW through waters off the coast of
dogfish N/A VIC, to Cape Hauy in TAS. It is not known from South Australian waters (Williams et al., 2012). This species is largely demersal and has been recorded
Centrophorus in water depths between 100 m (Williams et al., 2012) and 1050 m (Daley et al., 2002), with a core depth range of 200 — 900 m (Williams et al., 2012).
harrissoni Due to the likely distribution of Harrion’s dogfish being far from the OA, it is unlikely this species will be affected by activities associated with the
Otway Basin 3D MC MSS, but is of relevance to unplanned activities associated with a fuel oil spill (Section 8.3).
Relevant management plan: No adopted EPBC documented recovery plan for Harrison’s dogfish, however, a Listing Advice is in effect from 14 June
2013.
Key threats: The main threat to this species is past fishing pressure in both state and Commonwealth-managed commercial fisheries operating on the
upper-slope.
Maugean skate E The Maugean skate inhabits two small estuarine systems in southwest TAS; Macquarie Harbour and Bathurst Harbour. Within these harbours,
Zearaja N/A Maugean skate inhabit low-nutrient brackish water, 5 —7 m deep. The total range of this species is thought to be no more than 100 km?, and the
maugeana population is estimated at 1,000 individuals (TSSC, 2004).

Due to highly restricted distribution of this species, this species will not be affected by activities associated with the Otway Basin 3D MC MSS but is of
relevance to unplanned activities associated with a fuel oil spill (Section 8.3).

Relevant management plan: No adopted EPBC documented recovery plan for Maugean skate, however, a Listing Advice is in effect from 4 March
2004 and an Approved Conservation Advice is in effect from 3 July 2008.
Key threats: The main potential threats to this species are trace metal pollution from historic mining operations in Macquarie Harbour, incidental

capture in fishing activities, the introduction of non-native marine species, changes to water nutrient levels through discharge from cruise ships and
fishing vessels, and an increase in tourism pressure. .
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Species

Rhincodon typus

Whale Shark

EPBC Act
Status/

Migratory
Status

Description of species and potential to occur within the OA and EMBA

Whale sharks are the largest known living fish species, reaching up to 12 m in length, although more commonly measuring 4 — 10 m (Colman, 1997).
They are an oceanic and coastal, tropical to warm-temperate pelagic species that is generally encountered close to or at the surface but can make
dives to around 1000 m in search of prey (Compagno, 1984).

In Australia, the Whale Shark is most seen in waters off northern Western Australia, the Northern Territory and QLD, with occasional observations in
VIC and South Australia (Compagno, 1984; Last and Stevens, 1994).

Individuals are unlikely to be present in the OA and therefore will not be affected by routine activities associated with the Otway Basin 3D MC MSS,
however, they are of relevance to unplanned activities associated with a fuel oil spill (Section 8.3).

Relevant management plan: No adopted EPBC documented recovery plan for whale shark. A Whale Shark Recovery Plan 2005-2010 is provided on
the federal register of legislative instruments. The objective of the whale shark recovery plan 2005-2010 is to maintain existing levels of protection
for the whale shark in Australia while working to increase the level of protection afforded to the whale shark within the Indian Ocean and Southeast
Asian region to enable population growth so that the species can be removed from the threatened species list of the EPBC Act.

Key threats: The main threat to the whale shark occurs outside Australian waters and is commercial harvesting by other range states of the whale
shark. The potential future threats to whale sharks visiting Australian waters are competition with fisheries, habitat damage, pollution and marine
debris, climatic and ocean change, predation, disease, and direct disturbance from tourism, research, or interference. At present none of these
potential threats appear to have an impact on the numbers of whale sharks visiting Australian waters. Underwater noise is not specifically listed as a

threat to the species in the Whale Shark Recovery Plan 2005-2010. Sound from commercial vessels has been identified to disturb whale sharks
(DpaW, 2013).

Shortfin mako
shark

Lsurus oxyrinchu

N/A

The shortfin mako is a large (up to 4 m length) and fast (up to 18.8 ms™) pelagic mackerel shark (Last and Stevens, 2009) that has a circum-global
distribution. Shortfin mako are highly migratory and inhabits tropical and temperate waters to depths of 888 m, although they are rarely
encountered in waters with temperatures less than 16 °C (Rigby et al., 2019a). It is widespread in Australian waters having been recorded in offshore
waters all around the continent’s coastline (Last and Stevens, 2009).

There are no BIAs recognised for shortfin mako in either the OA or wider EMBA; however, given the wide-ranging distribution of this species, and the
known site fidelity to areas either side of the OA, shortfin mako are likely to be encountered during the Otway Basin 3D MC MSS.

Relevant management plan: There is currently no adopted EPBC documented recovery plan for shortfin mako.

Key threats: Globally, the main threat to the shortfin mako is historic and ongoing fishing pressure.
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Species EPBC Act Description of species and potential to occur within the OA and EMBA

Status/

Migratory

Status
Porbeagle N/A The porbeagle primarily inhabits oceanic waters and areas around the Continental Shelf, using a broad vertical range of the water column to depths
Lamna nasus M of 1,809 m (Rigby et al., 2019b).

Porbeagles are known to undertake seasonal migrations, the movements and timing of which is not well understood (Saunders et al., 2011).
Individuals have been tracked to cover distances of 1,500 — 1,800 km along continental shelves and crossing the Atlantic Ocean between Europe and
North America (Francis et al., 2002). Large distance migrations are thought to be due to searching for better feeding environments or for mates
(Saunders et al., 2011).

In Australia, the porbeagle occurs in waters from southern Queensland to south-west Australia (DoE, 2023). Given the wide-ranging distribution of
this species, porbeagle sharks may be encountered during the Otway Basin 3D MC MSS.

Relevant management plan: There is currently no adopted EPBC documented recovery plan for shortfin mako.

Key threats: Globally, the main threat to the porbeagle is overfishing.

Oceanic whitetip | N/A The oceanic whitetip shark is a deep-water pelagic species inhabiting tropical to warm-temperate waters (Compagno, 1984). Oceanic whitetip sharks
shark M prefer water temperatures above 20 °C and can reach depths of >180 m (Castro et al., 1999). Within Australian waters, the oceanic whitetip shark is
Carcharhinus found from WA, through parts of the NT and down to Sydney (Last and Stevens 2009).

longimanus Given the species distribution is a considerable distance from the OA on the east coast, oceanic whitetip sharks are unlikely to be encountered during

the Otway Basin 3D MC MSS. This species is however of relevance to unplanned activities associated with a fuel oil spill (Section 8.3).
Relevant management plan: No adopted EPBC documented recovery plan for oceanic whitetip shark

Giant manta ray N/A The giant manta ray has a circum-tropical and semi-temperate distribution throughout the world’s major oceans. Within this broad range,

Manta birostris M populations appear to be sparsely distributed and highly fragmented (Marshall et al., 2018a). The giant manta ray appears to be a seasonal visitor to
coastal or offshore sites and are capable of large-scale movements of >1,000 km (Kashiwagi et al., 2011). Whilst largely solitary, giant mantas can
aggregate in large numbers to feed, mate or clean.

The giant manta ray has a widespread distribution along the coast of Australia and is also known to seasonally migrate between aggregation sites
(Marshall et al., 2018b).

Given the species wide-distribution, this species is unlikely to be encountered during the Otway Basin 3D MC MSS but may be present in higher
numbers in the coastal region of the EMBA.

Relevant management plan: No adopted EPBC documented recovery plan for giant manta ray.

Note:  EPBC Act Status: V= Vulnerable, CE= Critically Endangered, CD= Conservation Dependent, E=- Endangered, M= Migratory
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4.5.3.3.2 Elasmobranch Biologically Important Area

Elasmobranch BIAs of relevance to the OA and EMBA include distribution (distribution, distribution (low density),
and known distribution), foraging, and breeding (nursery area) BlAs for white sharks and foraging and migration
BIAs for nurse sharks. These BlAs are depicted in Figure 21, and further described in Table 23.

Table 23 Elasmobranch BlAs of Relevance to the OA and EMBA

‘ Species ‘ BIA Location Distance to OA
White shark Breeding (nursery | Corner Inlet 285 km from OA
area)
Distribution Between the 60 — 120 m depth contour Overlaps OA
Between the 120 — 1,000 m depth contour Overlaps OA
Distribution (low | Australian waters from Barrow Island/Montebello Overlaps OA
density) Islands, Western Australia to Yeppoon/Swains Reef QLD
Foraging Waters off pinniped colonies throughout the SEMR 15 km from OA
Waters off pinniped colonies throughout the SWMR 375 km from OA
Known Coastal/shelf/upper slope waters out to 1,000 m depth Overlaps OA
distribution contour
Grey nurse Foraging Off the coast of Eden 650 km from OA
shark Migration Off the coast of Eden 663 km from OA
From south of Brooms Head to the south of Bermagui 707 km from OA

Victoria

Areas

Source: Blas obtained from DoCCEEW

Otway Basin 3D MC MSS

Shark BIA
I:I Operational Area
I:] Active Source Area

Environment that May Be
Affected

White Shark Biologically Important

[T7] sreeding (nursery area)
Distribution

':] Distribution (low density)
D Foraging

Known distribution

Grey Nurse Shark Biologically
Important Areas

|:] Foraging
- Migration

TGS

Figure 21 White Shark and Grey Nurse Shark BIAs of Relevance to the OA and EMBA
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4.5.4 Cephalopods

All cephalopods consist of a mantle, head, and eight arms (and two long tentacles in the case of some squid).
This class of animals includes cuttlefish, squid, octopus, and nautilus. Cephalopods are highly significant
ecologically within the marine environment, both as top-level predators and as prey for numerous vertebrates,
including fish, seals, cetaceans, and seabirds. Cephalopods, particularly squid, are an important food source for
many fish, bird, elasmobranch and marine mammal species that inhabit the OA.

No cephalopod species are included in the EPBC Act List of Threatened Fauna (i.e. identified within the EPBC Act
Protected Matters Report); however, according to the Atlas of Living Australia (ALA, 2023), 17 species of
cephalopods have been recorded within OA according to Atlas of Living Australia field guide, download
generated 28 March 2023 (Appendix E). These include various species of squid, octopus and cuttlefish. An
additional 92 species of cephalopod were identified within the Atlas of Living Australia report as being present
within the wider EMBA.

4.5.5 Marine Reptiles

Results from the EPBC Act Protected Matters Database revealed that there are two endangered and migratory,
and one vulnerable and migratory species of marine reptile that may be present within the OA. These are the
loggerhead turtle, leatherback turtle, and green turtle. In addition, the hawksbill turtle and flatback turtle may
be present within the EMBA based on the EPBC Act Protected Matters Database search results. Both these
species are listed vulnerable and migratory. There are no species of sea snake identified as potentially present
within the OA or EMBA based on the EPBC Act Protected Matters Database search results.

No breeding behaviours occur within the OA or EMBA, however, foraging, feeding or related behaviour is known
to occur within the OA and EMBA for some species. There are no BlAs for marine reptile species of relevance
to the OA or EMBA. The Turtle Recovery Plan (Commonwealth of Australia, 2017a) has identified areas as
‘habitat critical to the survival of a species’. There are no such areas identified within the OA or EMBA.

A description of the distribution, preferred habitat and life stages of the identified threatened marine reptile
species is provided in Table 24, including commentary on their likely presence in the OA and EMBA.
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Table 24 EPBC Act List of Threatened and/or Migratory Marine Reptiles Potentially Occurring in the OA and/or EMBA

Common Name(s)

Scientific Name

Records in
OA/EMBA

EPBC Act
Protection
Status

Distribution, Habitat and Life Stages

Presence Within
the OA and EMBA

Loggerhead Turtle E, M Has a distribution throughout tropical, sub-tropical, and temperate waters (Bolten and Witherington, 2003). | OAand Species LIKELY to
Caretta caretta It is estimated that approximately 2 — 4% of the total global population of loggerhead turtles occurs in EMBA occur in OA and
Australia, with the majority occurring in eastern and western Australia (DoCCEEW, 2023); KNOWN to occur in
In Australia, this species occurs in the waters of coral and rocky reefs, seagrass beds and muddy bays EMBA.
(Limpus, 1995). Although nesting is concentrated in southern Queensland and from Shark Bay to the North . .
West Cape in Western Australia, foraging areas are widely distributed, with females tagged at the south- Foraging, fee(:!lng or
east Queensland nesting areas recorded in waters off Indonesia, Papua New Guinea, Solomon Islands, New related behaviour
Caledonia, Northern Territory, Queensland, and NSW (Limpus, 2008); KNOWN to occur
within OA and EMBA
Large immature and adult loggerhead turtles feed in a wide range of tidal and subtidal habitats including
coral and rocky reefs, sea grass meadows, and soft-bottomed sand or mud areas (Limpus, 2008). Adults
feed mainly on hard-bodied, slow-moving invertebrates including molluscs and small crabs (Limpus, 2008);
Loggerheads nest of sandy beaches. Hatchlings disperse and spend up to 15 years at sea (Bjorndal et al.,
2000) where they forage in the top 5 m of the water column (Spotila, 2004). Breeding adults then develop
site fidelity to both benthic foraging (out to depths of 55 m, Plotkin et al., 1993) and nesting locations
(Limpus, 2008);
Loggerhead turtles have been recorded infrequently in TAS, VIC and South Australia (Limpus, 2008),
including at Mallacoota, VIC, 620 km north-east of the OA (Robertson and Coventry, 2019), and in South
Australia including northern Spencer Gulf waters and north-west of Kangaroo Island, over 385 km north-
west of the OA (DoCCEEW, 2023).
Leatherback Turtle, E,M Found globally in tropical and temperate oceans (Behler et al., 1996). Leatherback turtles are highly pelagic | QA and Species or species
Leathery Turtle, _ and are known to occur in all waters around Australia (Robins et al., 2002); EMBA habitat ‘_<N.OWN to
Dermochelys coriacea There are no major breeding concentrations of leatherback turtles recorded in Australia, however, low occur within OA.
density nesting has been recorded at a limited number of sites in the north and east of Australia, including . .
Woreck Rock Beaches and Rules Beach, southern Queensland, and Coburg Peninsula and Arnhem Land, Foraging, feed.mg or
Northern Territory (Limpus, 2009). Coarse sandy beaches are preferred for nesting (Limpus et al., 1984); related behawour.
KNOWN to occur in
EMBA.
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Common Name(s) EPBCAct  Distribution, Habitat and Life Stages Recordsin  Presence Within

Protection OA/EMBA the OA and EMBA
Status

Scientific Name

Forages year round over the Australian continental shelf pelagic habitat, but mostly in the south half of
Australia (Hamann et al., 2006). A foraging preference for steep bathymetry and converging currents is
possible (Houghton et al., 2006). Dives to over 1,000 m have been recorded (Houghton et al., 2008). Adults
feed mainly on pelagic soft-bodied creatures such as jellyfish and tunicates (Bone, 1998). The appearance of
leatherback turtles in cool temperate waters is thought to be driven by the seasonal occurrence of large
planktonic animals, including jellyfish (Hamann et al., 2006). During times of upwelling, individuals can be
regularly seen in southern Australian waters where currents converge with steep bathymetric contours,
feeding at all levels of the water column from the surface to the bottom (Hamann et al., 2006; Limpus, 2006;
Prince, 2004);

Leatherback turtles are regularly seen in TAS and VIC during the summer months, particularly in the western
and eastern Bass Strait (Figure 22); however, records of this species in VIC have decline in recent years, with
only seven records between 2012 and 2017 (SWIFT, 2021a);

Breeding females can lay up to five times over the nesting period (Spotila et al., 1996), but only nest every 2-
3 years. Hatchlings disperse widely, but juvenile movements unknown (Lutz and Musick, 1996). Adults
make large scale migrations to foraging areas in temperate seas (Benson et al., 2007).

Green Turtle Vv, M Green turtles are distributed in subtropical and tropical waters of the northern and southern hemispheres OAand Species of species
Chelonia mydas (Prince, 1994). The green turtle is the most widespread and abundant turtle species in Australian waters EMBA ha_‘b"Fat MAY occur
(Limpus, 2002); within OA.

Major breeding sites for green turtles occur on the north-west, northern and north-east coasts of Australia
(Limpus, 2009). Females remain within 5 — 10 km of their nesting beach during the inter-nesting period
(Pendoley, 2005). Immature and adult green turtles forage year-round in tidal and sub-tidal habitats
including coral and rocky reefs, sea grass meadows and algal turfs on sand and mud flats (Limpus, 2009b).

Foraging, feeding or
related behaviour
KNOWN to occur

Most green turtles migrate across distances less than 1,000 km, following no given paths. However, in 2015, within EMBA.
a green turtle was found on the beach at Yambuk, VIC, approximately 55 km north-west of the OA (McNeil,
2015).
Flatback Turtle VvV, M Nesting for the entire species is restricted to the northern half of Australia where four breeding populations | EMBA Species or species
Natator depressus are recognised — eastern QL, Torres Strait and Gulf of Carpentaria, NT and WA (Limpus, 2007); habitat KNOWN to
Flatback turtles last a post-hatching dispersal phase (Walker and Parmenter, 1990) and instead have been occur in EMBA.

reported to stay in coastal waters near breeding beaches.
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Common Name(s) EPBC Act Distribution, Habitat and Life Stages Records in = Presence Within

Protection OA/EMBA the OA and EMBA
Status

Scientific Name

Distribution modelling of flatback turtles indicated a preference for foraging and transiting in clear waters,
60 — 90 m deep, and in association with complex, benthic geomorphology (banks, shoals, terraces, deep
holes and valleys) thought to support a high abundance of sessile invertebrates, the likely targets of their
foraging (Thums et al., 2017).

Hawksbill Turtle VvV, M Hawksbill turtles are found in tropical, sub-tropical and temperate waters around the world (DoCCEEW, EMBA Foraging, feeding or

Eretmochelys imbricata 2023). Australia supports two genetically distinct populations: 1) on the Northwest Shelf of Western related behaviour
Australia and 2) comprised of Great Barrier Reef, Torres Strait and Arnhem Land. These populations KNOWN to occur
represent two of the five most significant breeding populations globally (see Hoenner et al., 2016); within EMBA.

In Australia, hawksbill turtles are omnivorous, and consume a variety of animals and plants including
sponges, hydroids, cephalopods, gastropods, cnidarians, seagrass and algae (Whiting, 2000).

Note: EPBC Act Status: E= Endangered V= Vulnerable, M= Migratory
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Figure 22 Distribution of Leatherback Turtle Foraging Records in Australia

4.5.6 Marine Mammals

The EPBC Act Protected Matters Report, revealed 34 species of marine mammal (31 cetaceans and three
pinnipeds) as having a potential presence within the OA, with four additional species also having a potential
presence within the wider EMBA (three cetaceans and one pinniped). These species are listed in Table 25 along
with the ‘presence ranking’ (as assigned by the Protected Matters Database for both the OA and EMBA), their
threat category and migratory status under the EPBC Act. Given the pelagic nature of the OA and parts of the
EMBA, several of these species are migratory and are characterised as having large oceanic distributions that
are influenced by spatial and temporal variances between feeding and breeding grounds.
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Table 25 Marine Mammal Species Potentially Occurring in the OA and EMBA

Scientific name Common name Presence Presence EPBC Act EPBC Act
rankingin  ranking Threatened Migratory
OA in EMBA category status
Balaenoptera musculus Blue Whale Known Known Endangered | Migratory
Balaenoptera acutorostrata | Minke Whale May May - -
Balaenoptera bonaerensis Antarctic Minke Whale, Dark- Likely Likely - Migratory
shoulder Minke Whale
Balaenoptera physalus Fin Whale Known € Known Vulnerable Migratory
Balaenoptera borealis Sei Whale Known € Known Vulnerable Migratory
Eubalaena australis Southern Right Whale Known Known B¢ | Endangered | Migratory
Megaptera novaeangliae Humpback Whale Known ¥ Known - Migratory
Balaenoptera edeni Bryde's Whale - May - Migratory
Caperea marginata Pygmy Right Whale Likely ™ Likely - Migratory
Physeter macrocephalus Sperm Whale May Known ™ | - Migratory
Tasmacetus shepherdi Shepherd's Beaked Whale, May May - -
Tasman Beaked Whale
Mesoplodon mirus True's Beaked Whale May May - -
Berardius arnuxii Arnoux's Beaked Whale May May - -
Mesoplodon bowdoini Andrew's Beaked Whale May May - -
Hyperoodon planifrons Southern Bottlenose Whale May May - -
Mesoplodon grayi Gray's Beaked Whale, May May - -
Scamperdown Whale
Mesoplodon densirostris Blainville’s Beaked Whale, May May - -
Dense-beaked Whale
Mesoplodon hectori Hector's Beaked Whale May May - -
Mesoplodon layardii Strap-toothed Beaked Whale, May May - -
Strap-toothed Whale, Layard's
Beaked Whale
Ziphius cavirostris Cuvier’s Beaked Whale, May May - -
Goose-beaked Whale
Mesoplodon ginkgodens Gingko-toothed Beaked - May - -
Whale, Gingko-toothed Whale,
Gingko Beaked Whale
Orcinus orca Killer Whale, Orca Likely Likely - Migratory
Pseudorca crassidens False Killer Whale Likely Likely - -
Globicephala Short-finned Pilot Whale May May - -
macrorhynchus
Globicephala melas Long-finned Pilot Whale May May - -
Kogia breviceps Pygmy Sperm Whale May May - -
Kogia sima Dwarf Sperm Whale May May - -
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Scientific name Common name Presence Presence EPBC Act EPBC Act
rankingin  ranking Threatened | Migratory
in EMBA category status
Grampus griseus Risso’s Dolphin, Grampus May May - -
Tursiops truncatus s. str. Bottlenose Dolphin May May - -
Tursiops aduncus Indian Ocean Bottlenose May Likely - -
Dolphin, Spotted Bottlenose
Dolphin
Lissodelphis peronii Southern Right Whale Dolphin | May May - -
Lagenorhynchus obscurus Dusky Dolphin Likely Likely - Migratory
Delphinus delphis Common Dolphin, Short- May May - -
beaked Common Dolphin
Phocoena dioptrica Spectacled Porpoise - May - Migratory
Arctocephalus pusillus Australian Fur-seal, Australo- May Known - -
African Fur-seal
Arctocephalus forsteri Long-nosed Fur-seal, New May Known - -
Zealand Fur-seal
Neophoca cinerea Australian Sea Lion May Known Endangered | -
Mirounga leonina Southern Elephant Seal - May M Vulnerable -
Key:
FK - Foraging, feeding or related behaviour known to occur within area
FL - Foraging, feeding or related behaviour likely to occur within area
BK - Breeding known to occur within area
BM - Breeding may occur within area

There are several BIAs for marine mammals in the vicinity of the OA and EMBA as follows:

e The OA overlaps with pygmy blue whale BIAs for foraging as illustrated in Figure 23. These BlAs identify
foraging areas of ‘high annual use’, ‘known foraging areas’ and ‘possible foraging areas’. It is also
noteworthy that the remainder of the OA has also recently been nominated as biologically important
habitat;

e The OA overlaps with the southern right whale ‘known core range’ BIA as illustrated in Figure 24. In
addition, an ‘aggregation’ BIA and ‘migration/resting on migration’ BIA also lie inshore of the OA. The
boundary of the aggregation BIA occurs 14 km north of the OA. It is noteworthy that the SRW BIAs are
currently being reviewed and that updated BIAs are expected to be published before the end of 2023.
The Draft National Recovery Plan for the Southern Right Whale (CoA, 2022) includes indicative revised
BlAs, but these are subject to change until finalised. For this reason, content of the EP is underpinned
by the existing BIAs (as illustrated in Figure 24); however, TGS is committed to utilising whichever
version of the BIAs is current at the time of survey acquisition and is watching this space carefully;

e A foraging BIA for humpback whales is located within the EMBA, approximately 640 km northeast of
the OA (Figure 25);

e A foraging BIA for sperm whales is located within the EMBA, approximately 326 km northwest of the
OA (Figure 25); and
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e Two foraging BIAs for Australian sea lions are located within the EMBA, a foraging BIA (male) is located
approximately 97 km northwest of the OA and foraging BIA (male and female) is located approximately
312 km northwest of the OA (Figure 26).
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Figure 23 Blue Whale BIAs in the Vicinity of the OA and EMBA
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Victoria

Melbourne
o

Boss
Stroit

Tasmania

Hobart
o

Source: 363s cateinad liom DCCEEN

Otway Basin 3D MC MSS

Sperm and Humpback Whale BIA
I:l Operational Area
[ ] Active source Area

Environment that May Be
Affected
Sperm Whale Biologically Important
Areas
Foraging Likely (Abundant
Food Source)

Humpback Whale Biologically
Important Areas

|:| Foraging

Figure 25 Humpback Whale and Sperm Whale BIlAs in the Vicinity of the OA and EMBA

Page 140

SLR®



TGS SLR Ref No: 640.30610.00000-R01-v1.1-Otway Basin 3D MC MSS-
202307012..docx

Otway Basin 3D Multi-client Marine Seismic Survey
Environment Plan

June 2023

Victoria

Melbourne
o

Tasmania

o a8 b ained P T

Figure 26 Australia Sea Lion BIAs in the Vicinity of the OA and EMBA

Otway Basin 3D MC MSS

E] Operational Area
[ Active Source Area

Environment that May Be
Alffected

Australian Sea Lion Biologically
Important Areas

Foraging (male and female)

Foraging (male)

® Breeding Sites

A Haul Out Sites

.| SLR

Australian Sea Lion BIA

In January to April 2020, Schlumberger Australia Pty Limited (SLB) acquired the Otway Basin 2DMC MSS over a
similar area to the OA for the Otway Basin 3D MC MSS. The marine mammal detections from this survey are
illustrated in Figure 27 and provide some additional context as to the species that the survey vessels may

encounter within the OA during the Otway Basin 3D MC MSS.

Ecological summaries for marine mammal species ‘known’ or ‘likely’ to be present in the OA and EMBA are
provided in the following subsections, along with those additional species that were detected during the Otway

Basin 2DMC MSS.
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Figure 27 Sightings of Marine Mammals During the Otway Basin 2DMC MSS
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4.,5.6.1 Cetaceans — Baleen Whales

Baleen whale species are typically migratory between summer feeding areas and winter breeding areas; hence
they have strong seasonal variations in distribution. Table 26 provides a summary of the expected timing of
baleen whale presence in and around the OA.

Table 26 Predicted Timing of Baleen Whale Presence within Operational Area

February
September
November
December

Species

Blue whale

Southern right whale

Humpback whale

Fin whale

Sei whale

Minke whale

Pygmy right whale

Breeding/calving Peak breeding/calving
Presence during migrations/movements Resident population, or consistent presence of transients
Feeding Peak feeding

Most likely time of presence with unspecified activity — most likely feeding

4.5.6.1.1 Blue/Pygmy Blue Whale

Blue whales (Balaenoptera musculus) are widely distributed throughout the world’s oceans and comprise two
recognised sub-species in the Southern hemisphere: the Antarctic blue whale (Balaenoptera musculus
intermedia) and the pygmy blue whale (PBW) (Balaenoptera musculus brevicauda). These two subspecies are
difficult to distinguish without the use of genetic techniques, but differ in morphology, distribution, and vocal
behaviour. Following an analysis of acoustic detections, and stranding, sighting and historical catch records,
Branch et al. (2007) concluded that the majority of blue whales in the Australian region are PBW, but that a few
Antarctic blue whales (typically found in waters south of 60° S) may migrate to Australia in the austral winter;
however, the movement of Antarctic blue whales is poorly understood (CoA, 2015a).

In Australasian waters, the PBW is generally separated into two subpopulations: Eastern Indian Ocean PBWs and
New Zealand PBWs (CoA, 2015a). Blue whales are listed as Endangered under the IUCN Red List, and in Australia
they are listed as Endangered and Migratory under the EPBC Act 1999. Sightings of blue whales during the
Otway Basin 2DMC MSS in 2020 are shown in Figure 27.
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PBWs have been recorded in waters off all Australian states and the Northern Territory (DEH, 2005; Woinarski
et al.,, 2014). Blue whales are believed to calve in tropical waters in winter, and evidence suggests that the
breeding ground for PBWs occurs in Indonesian waters, including Banda Sea, Molucca Sea, Timor Sea and Savu
Sea (Gales et al., 2010; Thums et al., 2021; Branch et al., 2007; Double et al., 2014; Méller et al., 2020). Sexual
maturity of pygmy blue whales is reached at approximately 10 years of age, and adult females calve every two
to three years (CoA, 2015). Migration paths are widespread; however, the migratory route of pygmy blue whales
off WA enroute to the breeding grounds occurs mostly over continental slope habitat, but the use of continental
shelf habitat is more typical of PBW movements off South Australia (Thums et al., 2021).

Using data from both satellite tagging studies (2009 — 2021, a total of 22 tagged whales) and acoustic monitoring
studies (2006 — 2019), the three most important feeding grounds in Western Australia for PBWs have recently
been confirmed by Thums et al. (2021) as being 1) the Perth Canyon and vicinity, 2) the shelf edge off Geraldton,
and 3) the shelf edge from Ningaloo Reef to Rowley Shoals. Important feeding grounds off the south coast of
Australia include Duntroon sub-basin, South Australia; and at the Bonney Upwelling and adjacent waters off
South Australia and VIA (Gill, 2002). Photo identification (Garcia-Rojas et al., 2018) and genetic evidence (Attard
et al., 2010) suggests that whales utilising these feeding grounds are from the same population (Attard et al.,
2010). Historical catch data and limited satellite tagging data also suggest that the northern boundary of the
Southern Ocean, known as the Southern Tropical Convergence (STC), also constitutes feeding habitat for PBWs,
although it is more likely to be a broad, ephemeral feeding site than a focused hotspot (CoA, 2015a; Garcia-Rojas
etal., 2018). Pygmy blue whales feed on krill and depend on areas of high krill density to meet their high calorific
requirements.

The Bonney Upwelling feeding aggregation lies within the boundaries of the OA and PBW feed here seasonally
(Gill et al., 2011). For this reason, the upwelling has been identified as a BIA for blue whales (Conservation
Values Atlas, 2023). The Bonney upwelling is the largest and most unpredictable of upwellings in south-eastern
Australia and extends west from Cape Nelson. It is part of a regional upwelling system with an alongshore extent
of ~800 km from the Bass Strait to the eastern GAB upwelling and Kangaroo Island canyons (see Section 4.4.3.2
for further details).

Use of the Bonney Upwelling by PBW was first noted by Gill (2002) who identified localised aggregations of blue
whales feeding on coastal krill in southern Australian coastal waters from December to May, and a noticeable
absence of blue whales from the area in winter and spring. Branch et al. (2007) analysed historic acoustic
detections (see Figure 28) and found a peak in call rate of pygmy blue whales within the Australian region from
February to May, and a limited number of Antarctic blue whale calls from May to October.
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Figure 28 Historic Catch (x), Sighting (0), Stranding (A), Acoustic Recordings (=) and Discovery Mark (V)
Data of Pygmy Blue Whales
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Between 2002 and 2007, Gill et al. (2011) undertook aerial surveys and plotted the distribution of blue whale
sightings (Figure 29) to establish links between feeding PBWs and the cold water, nutrient-rich regional
upwellings. Figure 29 is split into the western, central, and eastern zones, with the OA corresponding to the
eastern zone and the eastern section of the central zone. Within the upwelling system, the fine scale distribution
of blue whales varied according to the local prevalence of krill, but in general foraging occurred in the west of
the system early in the upwelling season, spreading eastward until April, then returning towards the west prior
to departure for winter grounds in April/May (Gill et al., 2011). The aerial survey data suggests that low densities
of PBWs moved eastward in November and December, with PBWSs restricted largely to the western and central
zones. PBWs moved into the eastern zone from December onward, with animals widely distributed throughout
the central and eastern zones from January to April. In the eastern zone abundances peaked in February. Most
animals departed from the feeding ground by late April (Gill et al., 2011). Over the course of the foraging season,
the central zone was the most consistently utilised (Gill et al., 2011). As there was no visible krill at the surface
of most sightings (52%), the blue whales sighted in this study were either in transit or feeding deeper in the
water column (Gill et al., 2011). More recent unpublished information suggests that in some years reasonable
numbers of blue whales can be present in and around the OA as early as November and December (P. Gill pers
comm.), highlighting the interannual variability in the feeding season.
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Figure 29 Distribution of Blue Whale Sightings, 2002 — 2007

Similar patterns have also been observed from subsequent aerial surveys conducted after 2007 and until 2013,
although noting survey effort was relatively low during the period 2008 - 2011 (Gill et al., 2015). Jolliffe et al.,
(2021) found that peaks in PBW vocal activity off Portland occurred from January through to April, thereby
supporting findings that PBWs remain in the Bonney Upwelling region for several months, likely utilising the
central and eastern zones during this period.
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PBWSs were observed aggregating in a relatively narrow band around a mean depth of 86 m to the west of
Portland along or near surface temperature fronts (where temperature may vary by up to 5°C). This aggregation
point was associated with elevated levels of chlorophyll a, which occurs downstream from upwelling centres
and attracts swarms of the krill Nyctiphanes australis (Gill et al., 2011). Tagged whales have also been shown to
spend time in secondary upwelling areas such as around Kangaroo Island (Mdller et al., 2020). Morrice et al.
(2004) reported numbers of PBWs were found feeding on abundant krill surface swarms along the 200 m shelf
break to the west and south of Kangaroo Island in December 2003.

A review of the 2002 — 2007 aerial survey data found 80% of PBWs were encountered at water depths between
50 — 150 m and 93% of sightings occurred in depths <200 m in the eastern and central zones, with 10% of
sightings within 5 km of the 200 m isobath (Gill, 2020, as cited in Conoco Phillips, 2021). Encounter rates in the
eastern zone peaked in February (9.8 whales/1,000 km) and March (8.8 whales/1,000 km) then declined to
approximately 4 whales/1,000 km in April and to a single sighting in May (0.4 whales/1,000 km). No PBWs were
encountered in the eastern zone in November, with an encounter rate of 1 whale/1,000 km in December (Gill
2020 as cited in Conoco Phillips 2021). Overall, PBWs were encountered in the central zone at more than twice
the rate observed in the eastern zone (11 whales/1,000 km vs 4.8 whales/1,000 km) (Gill 2020 as cited in Conoco
Phillips 2021).

Mean group size is typically small; 1.3£0.6 individuals (Gill, 2020). This is consistent with the findings of Branch
et al. (2007) who reported that 65.2% of blue whale sightings in the Southern Hemisphere and northern Indian
Ocean were of a single whale and 24.6% were of a pair, with only rare sightings of groups composed of more
than five individuals.

Historical (Mikhalev, 2000; Branch et al., 2007) and more recent (Miller et al., 2012; Garcia-Rojas et al., 2018;
Méoller et al., 2020) records also show lower numbers of PBWSs can be found in deeper waters of the OA and the
broader region, including at depths greater than 2,000 m (Miller et al., 2012). Satellite tagging evidence that
individual blue whales may move between the Bonney Upwelling and the STC feeding grounds further south
also suggests that individual whales may make independent foraging choices based on prey availability (Garcia-
Rojas et al., 2018). Garcia-Rojas et al. (2018) tagged four PBWs at Discovery Bay, west of Portland, in April 2005
with three tags transmitting data for 9 — 15 days and one for 17 days. The three shorter duration tags showed
the whales remained over the continental shelf until tag transmissions ceased, while the fourth whale tracked
due south to the STC after 12 days, with the final received position being south of the OA at 39°57’S, 139°29’E
(Garcia-Rojas et al., 2018).

Moller et al. (2020) satelitte tagged 13 PBWs in the Bonney Upwelling region in January 2015, including 12
unaccompanied adults and one cow-calf pair. Whales were tracked for an average of 116 + 114 days, ranging
from 3 to 282 days (Figure 30). After tagging, whales remained in the Bonney Upwelling and broader southern
Australian coastal region from at least January to July 2015, for an average of 54.6 + 29.4 days (range 3 —
107 days) (Moller et al., 2020). Four tagged whales left the Bonney Upwelling region between late April and
July, moving in a westward direction while off the southern Australian coast (Moéller et al., 2020). In November
and December 2015 respectively, two tagged whales returned to the region and remained until at least
December 2015 and March 2016, spending 69 and 166 days respectively in the region between the two annual
feeding seasons.

The continental shelf of the Bonney Upwelling region showed the highest occupancy rate by the whales,
consistent with the results by Gill (2011), with whales presumably feeding on N. australis (Méller et al., 2020).
However, a few whales, including the cow-calf pair, were observed to utilise the area over the slope and deep
sea, suggesting PBWs may also be feeding in mesopelagic waters and potentially on other krill species associated
with deeper waters (Moller et al., 2020).
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Figure 30 Satellite tag locations of 13 pygmy blue whales in the Bonney Upwelling region

Blue whales vocalise at a low frequency (average of 0.01 —0.110 kHz) (McDonald et al., 2001; Miller et al., 2014),
meaning that their calls travel hundreds of kilometres underwater. Vocalisations of PBWs off Cape Leeuwin,
Western Australia have been characterised as songs of either two or three repeating tonal sounds with
harmonics (Gavrilov et al,, 2011). The most intense tonal sounds were recorded to have a source level of
179+2dBre 1 yPa @ 1 m. Weaker short-duration calls of impulsive down-swept sounds were estimated to
have source levels of 168 — 179 dB re 1 uPa @ 1 m (Gavrilov et al., 2011). Different blue whale/PBW populations
have different call characteristics (McCauley et al., 2018).
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McCauley et al. (2018) used passive acoustics to record blue whale calls at fifteen sites around Australia from
2000 — 2017 (Figure 31). This study found that East Indian Ocean PBWSs were present from north-west Western
Australia (site 1) south and east to Bass Strait (site 14); New Zealand PBWs were present from Portland (site 11)
east to NSW (site 15); and Antarctic blue whales were present at all sites south of 19°S (sites 2-15). Of particular
relevance to the OA is the data collected from the Portland receiver (site 11). Figure 32 illustrates call rates at
site 11 (Portland) for the years over which recordings were made, indicating that in most years whales arrived
in the region in February and remained until April —June. With the maximum number of calling animals detected
at any one time being two. All three blue whale song types were recorded at the Bass Strait and Portland sites
(14 and 11) over April to June 2004, but later years found only the two PBW call types present during these
months. Garcia-Rojas et al. (2018) suggested PBWs vocalize at higher rates when there are no other callers
nearby and/or possibly when traveling alone in the open ocean. Call production may also occur at the expense
of foraging, with lower call rates by foraging whales compared with those travelling (Oleson et al., 2007).
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Figure 31 Blue Whale Calls at 15 Australian Sites
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Figure 32 Mean number of calling East Indian Ocean Pygmy Blue Whales averaged over 24-hour periods
from 2009 - 2016.

Table 27 summarises the information outlined above relating to PBW seasonal use of the upwelling and
surrounding waters. Within this table, there is substantial variability in the spatial scale over which the findings
are relevant. Where possible, the core feeding season is denoted by a darker grey. From the multiple lines of
evidence available PBWs arrive in continental shelf waters of the Bonney Coast to feed around November to
December, with peak activity occurring in the vicinity of the OA from January through to April (Gill et al., 2011;
2015; Moller et al., 2020; Jolliffe et al., 2021), but with consistent presence expected through until the end of
June (McCauley et al., 2018). On this basis, this EP uses the following terminology:

e PBW Foraging Shoulder Season — September to December and July; and

e PBW Peak Foraging Season — January to June (inclusive).
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Table 27 Seasonality of Pygmy Blue Whales in the vicinity of the OA

Reference

>
o
2

Jolliffe et Peaks in PBW vocal activity off Portland

al. (2021) occurred from Jan to Apr.

Moller et Satellite tagging data from 13 PBWs in the

al. (2020) Bonney Upwelling in January 2015.

Remained in the region from Jan to late
Apr - Jul, two returned in Nov/Dec.
McCauley Passive acoustic monitoring off Portland.
etal. Most PBWs arrived in the region in Feb,
(2018) remaining until Apr —Jun.

Gill et al. Aerial surveys. Presence possible from
(2011); Sep, with low densities in Nov and Dec,
(2015); widely distributed through the central and

and pers eastern zones (vicinity of OA, see
comm. Figure 29) from Jan to Apr. Most

departed by late Apr but seen into May.
Branch et Peak in call rates of historic acoustic
al. (2007) detections in broad-scale Australian
region from Feb to May

Gill (2002) Localised feeding aggregations in broad-
scale southern Australian waters from Dec
to May.

The OA overlaps with a number of PBW foraging BIAs (Figure 23). The south-east section of the OA partially
overlaps with a PBW known foraging area encompassing the north-west part of Bass Strait, from Cape Otway to
Port Phillip Heads and to the south of King Island, and a PBW foraging likely area encompassing the majority of
the Bass Strait and the coastal waters of TAS. The northern section of the OA overlaps with the PBW Bonney
Upwelling foraging BIA (annual high use area) extending between Cape Otway and Robe. Due to the overlap
between the OA and these BIAs, the likelihood of encountering PBW during the Otway Basin 3D MC MSS is
‘moderate to high’.

While the majority of blue whales within the OA are likely to be PBW, the presence of Antarctic blue whales
cannot be dismissed; however, acoustic data suggest that this species is more likely present in the region over
the cooler months and presence is less consistent than that of PBW. On this basis the likelihood of encountering
Antarctic blue whales during the Otway Basin 3D MC MSS is considered to be ‘low’.
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4.5.6.1.2 Southern Right Whale

Southern right whales (SRW) (Eubalaena australis) have a circumpolar distribution throughout the Southern
Hemisphere between 16°S and 65°S and occur throughout Australia’s southern coastline as far north as Sydney
on the east coast and Perth on the west coast (CoA, 2012). They migrate annually from summer feeding grounds
to warmer, protected waters over the continental shelf during the Austral winter (IWC, 2001). There are three
likely foraging areas used by Australian SRWs: south-west of WA, waters of the subtropical front, and Antarctic
waters (Childerhouse et al., 2010; Mackey et al., 2020; Riekkola et al., 2021). Evidence suggests that individual
preferences for feeding and breeding grounds are culturally inherited through the maternal line (i.e. whales
forage and breed at the same grounds as their mother) (Valenzuela et al., 2009; Carroll et al., 2015; Patenaude
et al., 2007). Female SRWs typically show very strong site fidelity to calving grounds (Charlton, 2017; Burnell,
2001).

The SRW was depleted to near extinction as a result of whaling activities in the 19" and 20*" centuries (Dawbin,
1986; Tormosov et al., 1998; Carroll et al., 2014), however post whaling SRW numbers are increasing globally,
with the population last estimated at 13,600 individuals in 2009 (IWC, 2013). Currently, SRWs are listed as Least
Concern under the IUCN Red List, and in Australia they are listed as Endangered and Migratory under the EPBC
Act 1999.

In Australia, the SRW is divided into two ‘populations’ or ‘management units’: the western population and the
eastern population (CoA, 2022). The western and eastern populations are considered genetically distinct from
one another (Carroll et al., 2011); however, limited movement between the two areas has been recorded
(Burnell, 2001; Pirzl et al., 2009; Charlton, 2017; Watson et al., 2021) and both populations mix when using
shared migratory pathways (CoA, 2022). The western population is recognised to occur in Western Australia
and South Australia (primarily between Cape Leeuwin and Ceduna), while the eastern population occurs off VIC,
TAS, NSW, and QLD (CoA, 2022).

The most recent population estimate of SRW numbers in Australia is approximately 3,500 individuals, comprised
of approximately 3,200 individuals in the west and around 270 individuals in the east (Bannister, 2017; Smith et
al., 2019; Stamation et al., 2020). The western population is increasing at a rate of approximately 6% per annum
(Smith et al., 2020), and the eastern population at a rate of approximately 4.7% per annum (Stamation et al.,
2020).

SRW coastal calving/nursery grounds occur in shallow sloping sandy bottom bays (Elwen & Best, 2004; Pirzl,
2008) in coastal waters between 16°S and 52°S (IWC, 2010). SRWs visit the sheltered bays off the southern
Australian coastline between May and October each year to calve, mate and rest (CoA, 2022). However,
occasionally individuals arrive as early as April and depart as late as November (CoA, 2022). In coastal habitats,
SRWs usually occur within 1 km of the shore where they aggregate in discrete areas at elevated densities
(Figure 33, CoA, 2012; CoA, 2022). There is some spatial segregation of cohorts with mother-calf pairs typically
occurring in shallower more sheltered water than unaccompanied adults; noting that as calves grow the range
of mother-calf pairs increases (CoA, 2022). Depth appears to be the most influential determinant for habitat
selection, with whales preferentially occupying water depths less than 10 m at coastal aggregation areas (Pirzl,
2008).
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Peak abundance of SRW in coastal aggregation areas occurs mid-July to end-August (Charlton et al., 2019).
Pregnant females generally arrive in June and depart with calves in September (CoA, 2022). Mother-calf pairs
remain at the calving grounds for 2 — 3 months (Burnell and Bryden, 1997). The presence of unaccompanied
whales is characterised by a higher degree of temporal variability (Burnell and Bryden, 1997; Charlton et al.,
2019). Movement of calving and non-calving adults has been recorded across broad distances both within and
between seasons (Pirzl et al., 2009; Watson et al., 2021). There is no evidence that mothers are feeding during
the initial months of lactation at calving/nursery grounds (Miller et al., 2012). This species typically has a three-
year calving cycle; a resting year with no migration follows the year of calving, then a mating year (Brandao et
al., 2011). Mating is thought to occur away from the calving grounds, and potentially at feeding grounds
(Watson et al., 2021). Calving interval occasionally extends to five years (CoA, 2022), and at the largest calving
area in South Australia (the Head of the Bight), mean calving interval has increase during the 2015 — 2021
monitoring period from three to four years (Charlton et al., 2022). At this same location neonatal mortality is
estimated to be 3% during the first three months of life (Burnell, 1999).

Ten reproductive areas have been identified across the southern coast of Australia (Figure 33; COA, 2022), the
largest of these being the Head of Bight in South Australia, and Doubtful Island Bay and Israelite Bay in Western
Australia (CoA, 2012). In VIC (and of greatest relevance to the OA), a reproduction area occurs between Portland
and Port Campbell (shown as Area 10 on Figure 33). Logans Beach, Warrnambool (approximately 59 km north-
northeast of the OA) is the largest aggregation to occur in this reproductive area, with 51 individual SRWs sighted
at this location between 1995 and 2018, including 15 cow-calf pairs (Watson et al., 2021). Other aggregations
in this area also occur at Portland, Port Fairy, Port Campbell, and Peterborough located approximately
42 — 64 km from the OA. SRWs consistently use these areas for calving in varying densities (CoA, 2022). SRWs
are known to reside in reproductive areas for three to four months (Charlton, 2017).

The draft SRW Recovery Plan (CoA, 2022) states that reproductive areas are “important for SRW recovery as
they contribute to overall population increases in abundance, maintenance of genetic diversity (given site fidelity
may lead to small-scale genetic differences) and expanding habitat occupancy”.
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Figure 33 SRW Reproductive Area Locations
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It is noteworthy that the 15 females identified from Logans Beach produced at least 56 calves from 1995 to 2018
(Watson et al., 2021). At this calving ground, an average of 2.6 (+ 0.3) calves are born each year and the mean
calving interval is 3.5 + 0.2 years; however, this increased to 3.9 £ 0.2 years between 2007 and 2018, suggesting
that some females from the eastern population may be calving less or occasionally calving in other areas
(Watson et al., 2021). Watson et al. (2021) report no significant change in the annual abundance of cow-calf
pairs in the south-eastern Australia region in more than three decades; and specifically, there has been no
increase in the number of mother-calf pairs at Logans Beach (Stamation et al., 2020).

Across VIC, SRW sightings are variable but are primarily recorded from the areas identified in Figure 33 with
whales usually having a short residency period at these locations (SWIFFT, 2023). First sightings at aggregation
areas in VIC usually occur in May (54%) and June (42%), with the majority of last sightings in September (50%)
and October (38%) (SWIFFT, 2023). Understanding the temporal presence of SRW in and around the OA is critical
to assessing the potential effects of the Otway Basin 3D MC MSS on this species. To this end, the available SRW
data for the southwest VIC coast (as collated in the Victorian Biodiversity Atlas) over the past 10 years is
summarised in Table 28.

Table 28 Dates and Locations of First and Last SRW Sightings for Southwest VIC (west of Melbourne)

2021 30 May Port Campbell 29 Sep Apollo Bay
2020 16 Jun Portland 16 Aug Portland
2019 13 Apr Logans Beach 3 Nov Warnambool
2018 19 May Portland 25 Sep Logans Beach
2017 7 May Logans Beach 22 Oct Cape Nelson
2016 21 May Apollo Bay 29 Aug Portland
2015 31 May Logans Beach 11 Sep Logans Beach
2014 14 Apr Logans Beach 12 Oct Logans Beach
2013 30 Mar Warnambool 5 Oct Logans Beach

Source: https://vba.biodiversity.vic.gov.au/vba/index.jsp

These records suggest that SRW presence in the SRW Aggregation BIA should be expected from May to
September (core aggregation months), with whales sometimes arriving in April and remaining through until
October.

Gill et al. (2015) carried out aerial surveys of cetaceans from western Bass Strait to the eastern GAB between
2002 and 2013. Although effort within this survey was biased towards coverage of the Bonney Upwelling and
the corresponding presence of PBWSs, survey effort occurred within all months. Throughout the study, a total
of 12 sightings making up 52 individual SRWs were noted, with all sightings made between June and September.
No SRWs were observed between October and May. Encounter data per 1,000 km of survey distance for the
period through which SRWs were observed is presented in Table 29. This data supports the finding that the
core aggregation months in the vicinity of the OA occur from May to September. Gill et al. (2015) also reported
that SRWs occurred in shallower waters than all other cetacean groups, with all sightings of this species occurring
in the depth band of 0 — 100 m. SRW mother-calf pairs and mating behaviours were regularly observed through
winter months (Gill et al., 2015).
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Table 29 SRW Encounter Data by Month, Pooled for all Years (2002 — 2013)

Source Gill et al., 2015

Little is known about the movement of SRWs between coastal reproductive areas and offshore waters. Historical
evidence suggests that SRWs move from the southern feeding grounds towards the east coast of TAS early in
the season (April), followed by westward movement through Bass Strait and across the GAB (Dawbin, 1986),
with the majority of whales thought to return southwards from WA towards feeding grounds at the end of the
season (October to December) (IWC, 2001). Photo identification studies support a seasonal westward
movement in coastal habitat and highlight the importance of coastal connecting habitat (DSEWPC, 2012; Watson
etal., 2021), but direct southerly approaches and departures from the VIC coast cannot be dismissed. However,
it is generally accepted that the migration pattern of this species is typified by counter-clockwise movement,
whereby animals arrive in the east of Australia in May — July, peak in coastal aggregation areas during
July/August and then migrate west along the coast before migrating back to southern feeding grounds in
Sept/Oct (Burnell, 2001).

A satellite tagging study conducted from the Head of Bight area (Area 8, Figure 33) provided information on the
movement of SRWs at the end of the season, with two cow-calf pairs migrating directly south, and one moving
west past Albany (Mackay et al., 2015). Burnell (2001) reported a within season movement of a single SRW first
sighted at Portland on 22 July 1994, and 49 days later sighted at the Head of Bight on 9 September 1994, having
travelled a distance of 1,297 km north-west with an average speed of 1.1 km/hr, and further supporting
westward movement along the southern Australian coast. Similarly, of seven within-season movements of
SRWs between south-eastern and south-western Australia, five were in a westerly direction (Watson et al.,
2021). The longest within-season movement detected was ~1,600 km by a female moving between Cape
Nelson, VIC and Head of Bight, South Australia (Watson et al., 2021).

SRWs produce low-frequency social sounds including stereotyped upcalls used as contact calls and other tonal
sounds for mate attraction (Parks and Tyack, 2005). Such vocalisations range in frequency from 50 — 600 Hz
(Parks et al., 2007; 2011) at sound levels from 172 — 187 dBre 1 uPa @1 m (as referenced in Erbe, 2002).
Mother-calf pairs produce infrequent low amplitude vocalisations, the nature of these calls are thought to
decrease the risk of predation by minimising signals which may be detected by potential predators (Nielsen et
al., 2019, Parks et al., 2019, Zeh et al., 2022).

The OA overlaps with the SRW ‘known core range’ BIA as illustrated in Figure 24. In addition, an ‘aggregation’
BIA (Bridgewater Bay, Portland to east of Logan’s beach, Warrnambool) occurs 14 km north of the OA, and the
north-western portion of the OA is located approximately 32 km from the SRW migration and resting on
migration BIA.

The likelihood of encountering SRWs during the Otway Basin 3D MC MSS has been assessed to be ‘moderate’
as there is the potential for some spatial and temporal overlap between the presence of this species and the
Otway Basin 3D MC MSS, particularly in the inshore portion of the OA and given that the survey could be
underway by the end of the breeding season (September/October).
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4.5.6.1.3 Humpback Whale

The humpback whale (Megaptera novaeangliae) is widely distributed in all oceans. Humpback whales undertake
the longest migration of any mammal (Jackson et al., 2014). They are seasonal migrants that move between low
latitude winter breeding grounds and mid- to high-latitude productive summer feeding grounds (Pomilla and
Rosenbaum, 2005; Robbins et al., 2011; Chittleborough, 1965; Dawbin, 1966). Humpback whales were hunted
to near extinction in Australian waters by the commercial whaling industry throughout the 1950s and early 1960s
(Smith et al., 2012). Following the cessation of commercial whaling, populations of humpbacks have steadily
increased. In Australia, humpback whales are divided into east coast and west coast populations. Itis estimated
that there are around 35,000 individuals in the west coast population, and around 25,000 individuals in the east
coast population. The rate of humpback whale population increase on the east coast of Australia is estimated
at around 10 - 11.5% per year (Noad et al., 2008), and 9% (Bjeder et al., 2016) on the west coast. Humpback
whales are currently listed as Least Concern under the IUCN Red List, and in Australia were removed from the
EPBC Act 1999 threatened species list in 2022 (DoCCEEW, 2023).

The majority of humpback whales in Australian waters migrate north from May to August, and back towards the
Southern Ocean from September to November. West coast humpbacks migrate up the west coast of Australia,
as far north as Broome and Kimberley, while east coast humpbacks diverge around TAS and move up the east
coast of Australia to Hervey Bay, Queensland (Figure 34). Breeding and calving occurs during winter months
(June — September) in water depths of 30 — 58 m (Smith et al., 2012). Although humpbacks do utilise deep
oceanic waters during portions of their migration, off Australia they typically move within the continental shelf
boundary or 200 m bathymetry (Jenner et al., 2001), within 50 km of the coast (DoCCEEW, 2023).
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Figure 34 Humpback Whale Distribution around Australia
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Humpback whales pass through VIC in the highest numbers during June and July, with some whales returning
enroute south in September to October (SWIFFT, 2021c). In VIC, there are reports of humpback whale sightings
in all months except February (Warneke, 1995). In South Australia, humpback whales have been observed
during all months, and it is thought they are from both the east and west coast populations (DoCCEEW, 2023).

Andrews-Goff et al. (2018) used satellite tagging technology to track the southern migration of humpback
whales along three migratory trajectories off Australia’s east coast (Figure 35). The 21 whales tagged off the
eastern Australian coast migrated south along the coastline and across the eastern entrance to Bass Strait in
October. Twelve whales were also tracked in November moving south along the east coast of TAS, while one
whale utilised the western coast of TAS where it continued in a southwest direction into the Pacific Ocean before
heading towards Antarctic feeding grounds. Seven whales travelled eastwards into the Tasman Sea, with three
animals spending time off the southwest coast of New Zealand (Andrews-Goff et al., 2018). All migrating
humpbacks with transmitting tags had arrived at Antarctic feeding grounds by January (Andrews-Goff et al.,
2018). The tracks recorded by Andrews-Goff et al. (2018) agree with those recorded in previous studies such as
Gales et al. (2009). While on southern migrations off the headlands of the southern coastline of Queensland
and NSW, the migratory corridor is narrow, with whales passing within 5 km of land (Noad et al., 2008). Whales
on northern migrations tend to use more offshore waters (Noad and Cato, 2001).

130‘?‘0"5 140‘?‘0"& 150‘?'0"5 160°0'0"E
Sunshine Coast @

Australia mainland

- T T T T T T T T 5 -
100°0°0"E 110°0'0"E 130°0°0"E 150°0'0"E  170"00"E 170°0'0"W 160°0'0"W 150°0°0"W

Source:  Andrews-Goff et al. (2018)

Figure 35 Migration Pathways for Humpback Whales Satellite-Tagged off the Eastern Coast of Australia —
Dot Colours Show Recorded Behavioural State; Red (‘Search’), Blue (‘Transit’), Grey (‘Uncertain’)
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Feeding by humpback whales in Australian waters was initially thought to be opportunistic (Stockin and Burgess,
2005); however, recent satellite tracking suggests that humpback whales temporarily suspend migration to
forage (Andrews-Goff et al., 2018). Recently identified supplemental feeding areas (i.e. those not at Antarctic
feeding grounds) have been identified through Bass Strait, along the east coast of Australia, and within the
eastern Tasman Sea (e.g. Stockin and Burgess, 2005; Stamation et al., 2007; Andrews-Goff et al., 2018). Gill et
al. (2015) observed a juvenile humpback whale lunge feeding in the Bonney Upwelling; and during late
September to early October 2020, humpback whales were observed feeding off Portland (SWIFFT, 2021c).

Both male and female humpbacks produce communication calls, but only males emit the long, loud, and
complex ‘songs’ associated with breeding activities. Dunlop et al. (2007) recorded social vocalisations of
migrating east Australian humpbacks and recorded frequencies ranging from <30 Hz to 2.5 kHz over 34 different
vocalisation types. The source level of singing humpback whales ranges from 123 — 183 dBrel1pyPa @ 1 m
(Dunlop et al., 2013). Surface-generated social sounds (e.g. breaches, pectoral slaps, and tail slaps) are also
generated by humpback whales and are thought to have a communicative function (Dunlop et al., 2010). These
surface-generated sounds have been reported to be in the range of 133 -171 dBre 1 pPa @1 m (Dunlop et al.,
2013).

There are no known BIAs (feeding, calving and resting) or migratory routes for humpback whales within or
adjacent to the OA. A foraging BIA is located within the EMBA, approximately 640 km northeast of the OA.
However, humpback whales may be encountered throughout the OA during both their north- (June — July) and
south-bound (September — October) migrations.

Humpback whales have been assessed to have a ‘moderate’ likelihood of occurring within the OA during the
Otway Basin 3D MC MSS. The Otway Basin 3D MC MSS will occur temporally and spatially proximate to
migratory pathways, particularly during the southward migration period (September to October).

4.5.6.1.4 Fin Whale

Fin whales (Balaenoptera physalus) have a global distribution and are found in offshore waters throughout the
world (NOAA, 2018). Like other baleen whales, they head to high latitudes (between 50°S and 65°S) to feed over
the summer months (Miyashita et al., 1995) and move to warmer lower latitude waters during winter to breed.
Their migration paths are oceanic, and do not obviously follow coastlines (Bannister et al.,, 1996). In the
Southern hemisphere, fin whales were depleted to just 2% of their population size during the era of widespread
commercial whaling (AMMC, 2019). Fin whales are currently listed as Vulnerable under the IUCN Red List, and
in Australia they are listed as Vulnerable and Migratory under the EPBC Act 1999.

The distribution of fin whales in Australian waters is mainly known from stranding events and historic whaling
records, with one stranding reported in VIC (Larcomb et al., 2002) and two strandings reported in South Australia
(Bannister et al., 1996). Fin whales have been sighted inshore of the Bonney Upwelling in VIC waters during
aerial surveys in summer and autumn months (Gill, 2002), between November and May (Gill et al., 2015). Within
the Bonney Upwelling, fin whales were distributed in shelf waters, in water depths of 162 + 90 m (sample size
seven individuals) (Gill et al., 2015). Whales were observed to be feeding, with a fin whale bubble cloud seen
near krill (Gill et al., 2015). Most fin whale sightings were of adult whales, although a cow-calf pair was sighted
on one occasion, suggesting that the region may be used for breeding or rearing young (Gill et al., 2015).
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Fin whale communication vocalisations have been described as short (<1 second) down-swept tones, between
28 and 15 Hz at source levels of 189 + 4 dB re 1 pPa @1 m (Sirovié et al., 2007). Underwater acoustic recordings
have been collected approximately 50 km south-west off Portland from 2009 to 2018. In analysing this data
(2002 — 2019), Aulich et al. (2022) found that fin whale detections showed yearly variations but occurred in the
temporal window from July to October at a low rate (detected in just 0.02 % of total recording hours; Aulich et
al., 2019). This indicates an inconsistent and irregular presence of fin whales in this region and suggests that
few animals migrate to the south coast of Australia (Aulich et al., 2022).

The extent of occurrence and areas of occupancy of fin whales in south-east coast Australian waters is unknown
due to the rarity of sightings records, however given the wide-ranging nature of this species, the confirmed
sightings in the Bonney Upwelling and the acoustic detections in waters off Portland, there is a ‘moderate’
likelihood of encountering fin whales during the Otway Basin 3D MC MSS, particularly during summer and
autumn months (from November through to May).

4.5.6.1.5 Sei Whale

Sei whales (Balaenoptera borealis) are found throughout the world’s oceans but prefer temperate waters and
offshore areas. Their preferred water temperature is between 8 and 18°C (Horwood, 2009) which is warmer
than that preferred by most other baleen whales (Mizroch et al., 1984). The sei whale is one of the least studied
great whale species, and the current status of most populations is poorly known, as is the current abundance
estimate for the southern hemisphere and Australian waters (DEH, 2005). Sei whales are currently listed as
Endangered under the IUCN Red List, and in Australia they are listed as Vulnerable and Migratory under the
EPBC Act 1999.

The movements and distributions of sei whales are unpredictable and not well documented, in part because sei
whales are similar in appearance to Bryde’s whales, which has resulted in confusion about distributional limits
and frequency of occurrence, particularly in warmer waters where Bryde’s whales are more common (DEH,
2005). Itis thought that sei whales follow the same general migration pattern as most baleen whales; movement
from low latitude feeding grounds to higher latitude feeding grounds, although the timing is generally later, and
it is largely understood that they do not migrate to such high latitudes to feed (DEH, 2005). In the Southern
Hemisphere, breeding occurs in tropical and subtropical waters between April and August, however there are
no known mating or calving areas in Australian waters (DoCCEEW, 2023).

Sei whales do not often occur near coasts and sightings are infrequently reported from Australian waters
(Bannister et al., 1996). However, a small number of sightings have been reported from VIC waters and those
off TAS (Kato et al., 1996; Gill, 2002), mainly during summer and early autumn months (Gill, 2002). A total of 12
sei whales were sighted during annual aerial surveys (from 2002 —2013) 20 — 60 km offshore on the continental
shelf in the Bonney Upwelling (Miller et al., 2012) during November to May (Gill et al., 2015). On one occasion,
a cow-calf pair was sighted, and feeding behaviour was observed on five occasions (Gill et al., 2015).
Additionally, sei whales have been reported 200 NM south-west of Port Lincoln in December, and a
concentration of sei whales was reported as the western end of the Bass Strait (Kato et al., 1996). Females with
calves have also been observed south of TAS (Ensor et al., 2002).

Sei whale vocalisations have been recorded as low-frequency down-sweep calls that sweep from 82 to 34 Hz
over 1.4 seconds, most often produced as a single call but occasionally as pairs or triplicates (Baumgartner et
al., 2008). As well as low-frequency tonal and swept calls, McDonald et al. (2005) also recorded broadband
sounds described as ‘growls’ or ‘wooshes’. The maximum source level of tonal calls recorded by McDonald
(2006) was 156 +3.6 dBre 1 pPa @ 1 m.
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The extent of occurrence and areas of occupancy of sei whales in Australian waters is poorly known due to the
rarity of sightings records, however the confirmed sightings in the Bonney Upwelling indicate that sei whales
may be encountered during the Otway Basin 3D MC MSS. On this basis, the likelihood of encountering sei whales
during the Otway Basin 3D MC MSS has been assessed to be ‘moderate’.

4.5.6.1.6 Antarctic Minke Whale

The Antarctic minke whale (Balaenoptera bonaerensis) is found throughout the Southern Hemisphere,
occupying primarily offshore and pelagic habitats within cold temperate to Antarctic waters between 21°S and
60°S (Bannister et al., 1996). This species is currently listed as Data Deficient under the IUCN Red List, and in
Australia they are listed as Migratory under the EPBC Act 1999.

Antarctic minkes undergo extensive migrations between summer feeding grounds in Antarctica and winter sub-
tropical to tropical breeding grounds (Perrin and Brownell, 2002). The northward range of Antarctic minkes is
restricted by the presence of warmer waters extending south along Australia’s coasts (DoCCEEW, 2023). Zerbini
et al. (1997) noted that Antarctic minke whales occupy pelagic waters extending up to 600 m depth while on
breeding grounds.

The distribution of Antarctic minke whales off Australia is primarily assumed from incidental sightings and beach-
cast animals (DoCCEEW, 2023). Gill et al. (2015) reported one sighting of a whale assumed to be an Antarctic
minke whale during aerial surveys in South Australian waters (eastern GAB to western Bass Strait) between 2002
—2013. Based on sighting records, Arnold et al. (1987) suggests minke whale abundances in Australian waters
peak in July and August.

‘Bio-duck’ sounds that are characteristic of Antarctic minke whales were recorded in the Perth Canyon, Western
Australia during July and August (Erbe et al., 2015), and around Scott Reef, north-west of Cape Leveque, Western
Australia in July, September and October (McCauley, 2011).

The extent of occurrence and areas of occupancy of Antarctic minkes in Australian waters is unknown due to
the rarity of sightings records, however given the offshore distribution of this species, and the possible sighting
in the Bonney Upwelling, this species may be encountered during the Otway Basin 3D MC MSS. But based on
the paucity of sighting records, the likelihood of encountering minke whales during the Otway Basin 3D MC MSS
has been assessed to be ‘low’.

4.5.6.1.7 Pygmy Right Whale

The pygmy right whale (Caperea marginata) is found in temperate and sub-Antarctic waters of the Southern
Hemisphere preferring surface water temperatures of 5 — 20°C (Kemper, 2002). Pygmy right whales are not
known to be migratory, however they may move north/south depending on reproductive and life history status
(Kemper, 2002). This species is listed as Least Concern under the IUCN Red List, and in Australia they are listed
as Migratory under the EPBC Act 1999.

Pygmy right whales are the smallest, most cryptic and least known of the living baleen whales (Fordyce and
Marx, 2012). While pygmy right whales are rarely sighted at sea and most of what is known comes from
strandings, there have been more sightings of pygmy right whales in Australian waters than anywhere else in
their range (Kemper, 2002). In particular, South Australia and western VIC reported more stranding and sighting
events (32% of all Australian records) than other regions on Australia’s mainland, and overall had the most
sightings of live whales.
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In South Australia/West VIC (Bonney Upwelling region), there have been six sightings and 35 carcasses (including
strandings, entanglements and intentional killings) recorded for the period 1884 to early 2007 (Kemper et al.,
2013). Sightings of live whales in this region were almost all very close to shore, within 2 km (Kemper et al.,
2013). From this data, Kemper et al. (2013) identified a number of coastal ‘hot spots’ for this species (Figure
36); namely Boston Bay and Nepean Bay in South Australia (587 km and 404 km northwest of the OA
respectively), and Stanley, northwest TAS (135 km to the east of the OA). Several sighted whales were observed
within the hotspots for more than one day, suggesting that these animals were not simply transiting the area.
Pygmy right whale sightings were most frequent from September to February, with an additional peak in June
(Kemper et al., 2013), coinciding with a sighting by Gill et al. (2008). Gill et al. (2008) reported a single sighting
of 100 pygmy right whales in June 2007, approximately 40 km south-south-west of Portland in the Bonney
Upwelling in water depths of 150 m, approximately 4 km from the 200 m shelf break. This sighting reportedly
contained a range of size classes, including calves, near an area where abundant krill surface swarms were
present at the time (Gill et al., 2008; 2015). In support of this, Kemper et al. (2013) found that pygmy right
whales were likely feeding in zooplankton rich areas including the Bonney Upwelling.

Little information is known on the vocalisations of pygmy right whales, although it has been assumed that
communication is similar to other baleen whales, in that this species communicates using loud low-pitched
sounds (WhaleFacts, 2023). Recordings of a juvenile pygmy right whale documented paired short thump-like
pulses or tone bursts with a down-sweep in frequency and decaying amplitude. Most of the energy of this call
was between 60 and 120 Hz. Recorded source levels were in the lower end of the range of other baleen whales
(Dawbin and Cato, 1992).
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Figure 36 Distribution of Pygmy Right Whale Stranding’s and Sightings off Australia
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Given the presence of a pygmy right whale ‘hotspots’ in waters adjacent to the OA, and the confirmed sightings
of this species in the Bonney upwelling, pygmy right whales may be encountered during the Otway Basin 3D MC
MSS in nearshore waters. Therefore, the likelihood of encountering pygmy right whales during the Otway Basin
3D MC MSS has been assessed to be ‘moderate’.

4.5.6.2 Cetaceans — Toothed Whales and Dolphins
4.5.6.2.1 Sperm Whale

Sperm whales (Physeter microcephalus) have a cosmopolitan distribution throughout deep waters off the
continental shelf (i.e. beyond 200 m water depth). While sperm whales have been recorded in all Australian
waters (Bannister et al., 1996), females and young are restricted to warmer waters north of 45°S, while males
travel to and from colder waters and to Antarctic pack-ice (Johnson, 2013). While sperm whales do not
undertake large-scale migrations along pre-determined routes, they can and do move considerable distances
between foraging locations (Whitehead, 1996). Sperm whales are listed as Vulnerable under the IUCN Red List,
and in Australia they are listed as Migratory under the EPBC Act 1999.

Sperm whales tend to inhabit offshore areas with a water depth of 600 m or more and are uncommon in waters
less than 300 m deep. Concentrations of sperm whales are found where the sea floor rises steeply from great
depth, particularly in submarine canyons and are associated with concentrations of major food in areas of
upwelling (Bannister et al., 1996; Moors-Murphy, 2014).

Key locations for sperm whales in southern Australia include the area between Cape Leeuwin and Esperance,
Western Australia, the region south-west of Kangaroo Island, South Australia, and deep waters off the TAS west
and south coasts (DoCCEEW, 2023). Deep canyons off the South Australia coast and associated upwellings are
known to provide a food source for sperm whales. Sperm whales are deep and prolonged divers and can
therefore feed throughout the entire water column, even in very deep areas. However, they seem to forage
mainly on or near the bottom, often ingesting stones, sand, sponges, and other non-food items (Rice, 1989;
Whitehead et al., 1992). Watkins et al. (1993) noted that sperm whales have been recorded to dive to depths
exceeding 1,185 m for over one hour whilst feeding.

Aerial surveys in continental shelf and slope waters off southern Australia (eastern GAB to western Bass Strait)
from 2002 — 2013 recorded a total of 34 sperm whale sightings, with 66 individual sperm whales sighted (Gill et
al., 2015). The greatest number of sightings occurred in October and November, with no sightings between June
and September (Gill et al., 2015). Only adult sperm whales were sighted, with 68% of sightings of solitary males,
and the remaining 32% were groups of 2 — 12 similarly sized animals (Gill et al., 2015). A previous 2D seismic
survey over the OA recorded five sightings of 17 sperm whales, mainly on the continental slope (Seiche
Environmental, 2020; Figure 27).

This species is reliant on echolocation to locate prey and for navigation. The echolocation clicks that sperm
whales use during foraging enable them to determine the direction and distance of prey (Ocean Research Group,
2015). Clicks are also produced as a means of communication, to identify members of a group and to coordinate
foraging activities (Andre and Kamminga, 2000). Sperm whale clicks have been reported to be multi-pulsed and
broadband, ranging in frequency from 0.2 — 32 kHz (Backus and Schevill, 1966). Clicks from foraging male sperm
whales have been recorded with source levels up to 236 dBre 1 uPa @ 1 m (Madsen et al., 2002; Mghl et al.,
2003).
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There are no BIAs for sperm whales within the OA, however a foraging BIA is located within the EMBA,
approximately 326 km northwest of the OA (Figure 25). The foraging BIA is utilised by sperm whales throughout
the year, with whales most abundant during August and September. The likelihood of encountering sperm
whales during the Otway Basin 3D MC MSS has been assessed to be ‘moderate’ based on their cosmopolitan
distribution in offshore waters and the presence of sperm whale concentrations in the vicinity of the OA.

4.5.6.2.2 Killer Whale

Killer whales (Orcinus orca) (also known as orca) are distributed throughout all marine regions from the equator
to polar waters (Reeves et al., 2017); however, they are most numerous in coastal waters and cooler regions
where productivity is high (DoCCEEW, 2023). There are no population estimates for the killer whale, globally or
within Australia (DoCCEEW, 2023). The killer whale is currently listed as Data Deficient under the IUCN Red List,
and in Australia they are listed as Migratory under the EPBC Act 1999.

In Australia, killer whale sightings have been reported from all states, with concentrations reported from around
TAS, with animals also frequenting waters off VIC (Ling, 1991). They are often observed along the continental
slope and on the shelf, particularly around seal colonies (Ross, 2006). High numbers of killer whale strandings
have been reported within the SEMR, suggesting regionally significant populations may be present (CoA, 2015).
Killer whales are known to make seasonal movements and although little is known of movement patterns, it is
likely that the presence of killer whales in the OA is highest in winter months.

In VIC, killer whales were sighted in 2015, 2016, 2017, 2018 and 2019, including off Portland in August 2019
(SWIFFT, 2021b). Gill et al. (2015) reported six sightings, comprising 21 individual killer whales (mean group size
3.5 + 2.8 whales), during aerial surveys in South Australian waters (eastern GAB to western Bass Strait) in
2002/2003, 2003/2004, 2006/2007 and 2011/2012. Sightings occurred predominantly in March and May, with
additional sightings in July and December. Killer whales were predominantly sighted on the shelf close to the
shelf break, in an average water depth of 171 £ 135 m (Gill et al., 2015). In South Australia, killer whale sightings
were mostly coastal, with concentrations of sightings found along the west coast of Eyre Peninsula and around
Kangaroo Island (Kemper, 2008). Sightings were reported in all months except August, with sightings most
frequent in July (Kemper, 2008).

Echolocation characteristics vary between groups of whales and are thought to reflect the target prey species
of a particular group (Barrett-Lennard et al., 1996). Whistles have an average dominant frequency of 8.3 kHz
(Thomsen et al., 2001) and variations of these whistles (often referred to as dialects) have been documented
between pods (Deecke et al., 2000).

There is no known foraging or breeding areas for killer whales within or adjacent to the OA, however given the
frequent sightings of killer whales in South Australia and VIC waters, and the confirmed sightings of killer whales
in the Bonney Upwelling, killer whales may be encountered during the Otway Basin 3D MC MSS. The likelihood
of killer whales being encountered during the Otway Basin 3D MC MSS has been assessed as ‘moderate’.

4.5.6.2.3 False Killer Whale

False killer whales (Pseudorca crassidens) are widespread in deep tropical and warm temperate waters (Odell
and McClune, 1999). Although false killer whales are widely distributed throughout Australia (based on
stranding records), they are not considered to be abundant (Ross, 2006). The false killer whale is currently listed
as Near Threatened under the IUCN Red List and are not listed under the EPBC Act 1999.
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High stranding numbers of false killer whales in the SEMR (including in VIC, South Australia and TAS) suggest
that regionally significant populations may occur in this region (CoA, 2015). Trends in stranding events suggest
a seasonal movement inshore or along the continental shelf on Australia’s south-east coast between May and
September (Nicol, 1987; Bannister et al., 1999). However, during aerial surveys off continental shelf and slope
waters of southern Australia (eastern GAB to western Bass Strait) from 2002 — 2013, no false killer whale
detections were made (Gill et al., 2015). False killer whales utilise deep offshore waters and sometimes deep
coastal waters where the continental shelf is narrow (Culik, 2005).

False killer whales are extremely vocal with a diverse repertoire consisting of click trains, burst-pulse sounds,
and whistles. Peak frequencies of false killer whale sounds recorded from captive animals ranged from 3 to
22 kHz (Murray et al., 1998).

No biologically important habitat has been reported in proximity of the OA, therefore the likelihood of encounter
of false killer whales during the Otway Basin 3D MC MSS has been assessed as ‘low’.

4.5.6.2.4 Long-finned Pilot Whale

Long-finned pilot whales (Globicephala melas) are widespread and relatively common throughout the Southern
Hemisphere (Ross, 2006). They inhabit temperate and sub-Antarctic deep oceanic waters and zones of high
productivity along the continental slope, venturing into shallower waters (<200 m) in search of prey (Ross, 2006).
The long-finned pilot whale is currently listed as Least Concern under the IUCN Red List and are not listed under
the EPBC Act 1999.

High numbers of long-finned pilot whales have stranded along the VIV and TAS coasts (Ross, 2006), suggesting
that regionally significant populations may be present (CoA, 2015). Mass stranding events along the Australian
coast suggest a seasonal occurrence, with events historically occurring from September — March, with 60% of
those occurring from December to March (Bannister et al., 1996).

Aerial surveys over continental shelf and slope waters off southern Australia (eastern GAB to western Bass Strait)
from 2002 — 2013 recorded a total of 40 long-finned pilot whale sightings, with 1,853 individuals sighted (Gill et
al., 2015). All sightings occurred in the months between November and May, with no sightings between June
and October (Gill et al., 2015). A previous 2D seismic survey over the OA from January to April 2020 recorded
two sightings of this species (Seiche Environmental, 2020; Figure 27).

Pilot whales are known to be highly vocal when socialising at the surface (Jensen et al., 2011), with vocalisations
ranging from simple whistles while resting at the surface to complex whistles and pulses sounds during active
behaviours (Weilgart and Whitehead, 1990). Calls of deep-diving pilot whales have been recorded with median
peak frequencies of 3.9 kHz (Jensen et al., 2011).

Due to the relatively high number of stranding records for the VIC coast, there is potential that the OA is spatially
and/or temporally proximate to areas that provide important habitat for this species. As a result, the likelihood
of encountering pilot whales during the Otway Basin 3D MC MSS has been assessed to be ‘moderate’.

4.5.6.2.5 Dusky Dolphin

The dusky dolphin (Lagenorhynchus obscurus) occurs coastally throughout the Southern hemisphere, mostly in
temperate and sub-Antarctic zones between about 26°S and 55°S (DoCCEEW, 2023). They are presumed to be
primarily an inshore species; however, they may be pelagic at times (Ross, 2006). Currently, dusky dolphins are
listed as Least Concern under the IUCN Red List, and in Australia they are listed as Migratory under the EPBC Act
1999.
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Although identified as potentially present within the SEMR (CoA, 2015), they are considered to be rare in
Australian waters (Ross, 2006). Indeed, dusky dolphin presence in Australia, is known only from 13 reports since
1982 (DoCCEEW, 2023). However, available data suggests that hey occur across southern Australia, from
Western Australia to TAS, with confirmed sightings near Kangaroo Island, South Australia and off TAS and VIC,
and unconfirmed sightings south of continental Australia (Ross, 2006; DoCCEEW, 2023). It is noteworthy that
all sightings of dusky dolphins in Australian waters have been correlated with abnormally warm sea surface
temperatures (more than 0.5 °C above normal temperature) (Gill et al., 2000). Dusky dolphins are resident
inshore for much of year but are known to seek out colder water (<18 C) as inshore temperatures rise in summer
(Ross, 2006). Mating and calving is presumed to occur in summer, although no calving areas are known in
Australian waters (Ross 2006).

The extent of occurrence and areas of occupancy of dusky dolphins in Australian waters is unknown due to the
rarity of sightings records, however given their presence across southern Australia, dusky dolphins may be
encountered during the Otway Basin 3D MC MSS. However, the likelihood of encounter of this species during
the Otway Basin 2DMC MSS has been assessed as ‘low’.

4.5.6.2.6 Common Dolphin

Common dolphins (Delphinus delphis) occur over continental shelf and pelagic waters of the Atlantic and Pacific
Oceans (Reeves et al., 2002). Their occurrence in Australian waters is poorly studied, with stranding and
incidental capture records the main sources of information (Filby et al., 2010). Common dolphins are listed as
Least Concern under the IUCN Red List and are not listed under the EPBC Act 1999.

Filby et al. (2010) carried out the first distribution and abundance survey for common dolphins in South Australia
waters. Although common dolphins were observed in all months surveyed (suggesting that populations are
resident), a summer seasonality to sightings was evident, with more encounters and larger groups recorded
from December to April (Filby et al., 2010). Dolphins were only found in water depths less than 40 m (Filby et
al., 2010). While this survey was carried out to the west of the OA, it provides an indication to the potential
distribution and seasonality of common dolphins within the OA. Based on the high numbers of common dolphin
stranding events, including a mass stranding of 34 animals in VIC (Ross, 2006), regionally significant populations
of common dolphins may be found in the SEMR (CoA, 2015).

Aerial surveys over continental shelf and slope waters off southern Australia (eastern GAB to western Bass Strait)
from 2002 — 2013 recorded a total of 384 dolphin sightings, and while species could not always be reliably
identified these sightings were assumed to be either common dolphins or bottlenose dolphins, and most likely
the sightings are a mix of both species (Gill et al., 2015). Dolphin sightings occurred in all months except August
and September (Gill et al., 2015). A previous 2D seismic survey over the OA from January to April 2020 recorded
multiple sightings of this species (Seiche Environmental, 2020; Figure 27).

Common dolphins are highly vocal animals, and use a variety of vocalisations including whistles, echolocation
click-trains, burst pulse calls (Richardson et al., 1995; Soldevilla et al, 2008), and other non-whistle pulsed sounds
referred to as barks, yelps, or squeals (Ridgway, 1983). The average frequency and length of whistles are 10 —
14 kHz and 0.27 seconds, respectively (Petrella et al., 2012).

Common dolphins have been assessed as having a ‘moderate’ likelihood of encounter during the Otway Basin
3D MC MSS as although the majority of the OA occurs in water depths greater than 200 m, common dolphins
are expected to be encountered in the inshore portions of the survey as occurred during the previous Otway
Basin 2D MC MSS (Figure 27).
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4.5.6.2.7 Bottlenose Dolphin

Bottlenose dolphins (Tursiops truncatus and Tursiops aduncus) are widespread in cold temperate and tropical
seas, where they inhabit a range of habitats including bays, lagoons, estuaries, open coasts, and pelagic waters
(Moller et al., 2002). The distribution on bottlenose dolphins is continuous around mainland Australia, but the
taxonomy of many populations is unclear. Indeed, the taxonomy of the Tursiops genus is currently under review
and recently a novel species of bottlenose dolphin (Tursiops australis) has been identified to inhabit inshore
waters of VIC (Moller et al., 2008). Bottlenose dolphins are listed as Least Concern (Tursiops truncatus) and Near
Threatened (Tursiops aduncus) under the IUCN Red List and no Tursiops species are currently listed under the
EPBC Act 1999.

In Australian waters bottlenose dolphins are usually found in depths >30 m (Hale et al., 2000; Kemper, 2004).
Bilgmann et al. (2007) suggests that female bottlenose dolphins tend to be resident to particular areas, while
males’ range further. High numbers of bottlenose dolphin strandings have occurred in the SEMR, suggesting
that regionally significant populations may exist here (CoA, 2015).

Aerial surveys over off southern Australia (eastern GAB to western Bass Strait) from 2002 — 2013 recorded a
total of 384 dolphin sightings, and while species could not always be reliably identified these sightings were
assumed to be either bottlenose dolphins or common dolphins, but most likely the sightings events are a mix of
both species (Gill et al., 2015). Dolphin sightings occurred in all months except August and September (Gill et
al., 2015). On four occasions dolphins were positively identified to be bottlenose dolphins and these sightings
occurred in September, November, and December. A previous 2D seismic survey over the OA from January to
April 2020 recorded one sighting of this species (Seiche Environmental, 2020; Figure 27).

Bottlenose dolphins produce ‘clicks’ which are used for echolocation purposes (0.8 — 24 kHz) and ‘whistles’ which
are used as a form of communication (40 — 130 kHz).

The OA mostly occurs in waters deeper than those preferred by bottlenose dolphins; therefore, the likelihood
of bottlenose dolphins being encountered during the survey has been assessed as ‘low’.

4.5.6.3 Pinnipeds (Otariids — Sea Lions and Fur Seals)
4.5.6.3.1 Australian Sea Lion

The Australian sea lion (Neophoca cinerea) is the only pinniped species endemic to Australia. The contemporary
distribution of Australian sea lions is restricted to Southern and Western Australia (Shaughnessy et al., 2011),
and the current breeding distribution occurs mostly on islands of South Australia and Western Australia, with
only a number of small mainland breeding sites at the base of cliffs (between Pages Islands just off the east side
of Kangaroo Island to Easter Island in the Abrolhos Islands, Western Australia) (Goldsworthy et al., 2021)
(Figure 37). The range of this species was severely restricted following commercial sealing in the late eighteenth
and early nineteenth century, with the historical range thought to have extended into Bass Strait (Ling, 1999).
Currently, the Australia sea lion is listed as Endangered under the IUCN Red List, and in Australia they are listed
as Endangered under the EPBC Act 1999.

Australia sea lions are unique among pinnipeds in that they have a non-annual breeding cycle of around 17 —
18 months, with the longest gestation of any pinniped of up to 14 months (Goldsworthy et al., 2021). In addition,
this species has a temporally asynchronous breeding cycle (i.e. the period of mating and parturition in one colony
will occur at a different time to that in another colony. Females typically remain within 60 km of their natal site,
while males disperse approximately 200 km from natal sites (Campbell, 2003).
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There is evidence of significant declines in abundance across parts of the Australian sea lions’ range, with total
population estimates ranging between 10,000 to 15,000 individuals (Goldsworthy et al., 2015). Goldsworthy et
al. (2021) report a decline in pup abundance of 2% per annum, with an overall decline of 64% over three
generations (~42 years). Pup production is c.2,700 per annum, of which 82% occur in SA (Goldsworthy et al.,

2021).

Australian sea lions are known to forage on the continental shelf, most commonly in depths of 20 — 100 m in
Commonwealth waters adjacent to breeding sites (Shaughnessy, 1999) (Figure 37). Foraging trips average
around 60 km from the colony, with a maximum distance of around 190 km when over shelf waters (Hamer et
al., 2011). Australian sea lions are benthic foragers, primarily feeding on the seabed (Goldsworthy et al., 2021).
Their diet is varied, and includes fish, cephalopods, sharks, rock lobster, and sea birds (Shaughnessy, 1999).
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Figure 37 Distribution of the Australian Sea Lion

The OA is located east of the distributional range for Australian sea lions; hence there is no overlap between the
OA and any BIAs for this species. However, two foraging BIAs for Australian sea lions are located within the
EMBA,; a foraging BIA (male) is located approximately 97 km northwest of the OA and a foraging BIA (male and
female) is located approximately 312 km northwest of the OA (see Figure 26). The closest breeding colony to
the OA is located within the Pages Island group, over 360 km northwest of the OA (DoCCEEW; 2023).

As the OA occurs outside the typical distributional range for Australian sea lions, the likelihood of encountering
this species during the Otway Basin 3D MC MSS has been assessed as ‘low’.
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4.5.6.3.2 Australian Fur Seal

The Australian fur seal (Arctocephalys pusillus) utilises rocky island habitat that includes flat, open terrain. The
population of Australian fur seals was severely reduced during commercial sealing operations in the 1800s and
early 1900s (Warneke and Shaughnessy, 1985), and the population is still in the recovery phase. This species is
currently listed as Least Concern under the IUCN Red List, and they are not listed under the EPBC Act 1999.

The most recent population estimate for this species is 120,000 individuals (Kirkwood et al., 2010). Pup
production is largely restricted to northern Bass Strait (Kirkwood et al., 2010) where ten established breeding
colonies occur (Figure 38), six of which are located off the coast of VIC and four off the coast of TAS (DoCCEEW,
2023). The largest established breeding colonies are found on Lady Julia Percy Island (approximately 45 km
north of the OA) which supports c. 26% of the breeding population; and at Seal Rocks (201 km northeast of the
OA) which supports 25% of the breeding population (Kirkwood et al., 2010).

Additional breeding colonies in the vicinity of the OA include Cape Bridgewater, approximately 32 km north of
the OA, North Casuarina Island, South Australia, approximately 440 km northwest, and Reid Rocks, TAS,
approximately 58 km east of the OA (Kirkwood et al., 2010). Individual Australian fur seals may migrate north
over winter, returning to Bass Strait breeding colonies in late spring (Shaughnessy et al., 2001); however,
breeding colonies are occupied year-round. The Australian fur seal has a single annual pupping period in the
austral summer from late October to late December (DoCCEEW, 2023), with 90% of pups born in a 3 — 4-week
period with a peak in early December (Gibbens and Arnould, 2009). Following the birth of their pups, females’
alternate periods feeding at sea with periods at shore to suckle their pups. Pups begin to forage in June and
July, with the majority fully weaned by September — October (Shaughnessy, 1999).

I i
) CC’J\’/ South | ot
C::,:}Q Aust. | G
North Casuarina Is E Monfague Is
I .
200m E Bass Strait Victoria
38°S !
L : The Skerries
Cape Bridgewater X .E
Lady Julia Percy ls al Rocks WHag Is
| ]
Kanownals ®"g". " qement Rocks

West Moncoeur Is - ¢~

40°S Wright Rocks
— @ Colony 2 ‘ |
® Bull Rock Double Is ‘@'
OHaul-out Reid Rocks §2 ' oS
& O Tenth ls._ < ® Moriarty Rocks
42°S
200 400 km
[ I
Wendar Is & 7 41
140°E 145°E \:Valker Is B Maatsuyker Is 150°E |

Source:  Kirkwood et al. (2010)

Figure 38 Distribution of Australian Fur Seals
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Australian fur seals are predominantly benthic foragers on the shallow (< 100 m) continental shelf of Bass Strait,
feeding on a wide variety of prey types comprising bony fish, elasmobranchs, and cephalopods (Speakman et
al., 2020). Fish species of note in the diet of this species are redbait, leatherjacket, and jack mackerel, with
seabirds also opportunistically taken (Warneke and Shaughnessy, 1985). Fish comprise the majority of the diet
in winter, with cephalopods dominating in summer (Shaughnessy, 1999). Foraging may occur up to 500 km from
a colony (Littnan and Arnould, 2002) and appears to peak in autumn and winter (Lyle and Willcox, 2008), when
males and females are building up their energy reserves for the pupping season and females are maintaining
milk reserves for their young. Lactating females were found to forage exclusively within the shallow waters over
the continental shelf of Bass Strait, where water depths are around 60-80 m and sea surface temperature is
16- 16.8 °C (Arnould and Kirkwood, 2008).

Given the close proximity of the OA to breeding colonies, and the extensive foraging range of this species,
Australian fur seals are likely to be encountered during the Otway Basin 3D MC MSS. The likelihood of encounter
during the Otway Basin 3DMC MSS has been assessed as ‘moderate’.

4.5.6.3.3 New Zealand fur seal

New Zealand fur seals (Arctocephalus forsteri) (also known as the long-nosed fur seal) occur in both New Zealand
and Australian waters with population numbers in Australia now estimated at around 117,400 (Chilvers and
Goldsworthy, 2015). In Australia, this non-migratory species breeds at locations ranging from NSW to Western
Australia (Shaughnessy et al., 2015). This species was subject to commercial hunting in the late 18" and early
19%™ century but are currently listed as Least Concern under the IUCN Red List, and they are not listed under the
EPBC Act 1999.

Most of the Australian population is located in South Australia, between Kangaroo Island and the southern tip
of the Eyre Peninsula, with a single small breeding site at Baudin Rocks, located approximately 170 km northwest
of the OA (Shaughnessy et al., 2015). The highest number of breeding sites (n=12) are found on Kangaroo Island
(390 km northwest of the OA), accounting for 49.6% of the total pup abundance estimate for South Australia
(Shaughnessy et al., 2015). Breeding sites in VIC include Cape Bridgewater, approximately 32 km north of the
OA, Kanowna Island, and the Skerries, located approximately 273 km northeast and 590 km northeast of the OA,
respectively (Kirkwood et al., 2009). Breeding takes place between October and January, with pups born from
mid-November, and most born in December (Chilvers and Goldsworthy, 2015). Colonies are occupied year-
round, with activity peaking during the summer breeding season (Shaughnessy, 1999). New Zealand fur seals
are typically found along the coast on rocky parts of islands (Shaughnessy, 1999). Adult males begin defending
coastal territories in late November, with onshore numbers peaking in early January (Goldsworthy and
Shaughnessy, 1994). Adult females come to shore in early December and give birth soon after. Females
continue to suckle their pups for several months, alternating between periods at sea and onshore feeding of
pups (Shaughnessy, 1999).

Satellite tracking studies in South Australia found adult females forage in mid-outer shelf waters in regions
associated with localised upwelling (Bonney Upwelling) approximately 70 — 90 km from breeding colonies in
December to March, switching to foraging in distant oceanic waters associated with the sub-tropical front,
approximately 700 - 1,000 km south of breeding colonies between April/May to September/October (Baylis et
al., 2008). Satellite tracking studies of juveniles from Kangaroo Island showed that they typically forage in pelagic
waters ~1,000 km further south in association with the sub-tropical front (Shaughnessy and Goldsworthy, 2020).
Male New Zealand fur seals typically forage in deeper waters than females (Goldsworthy and Page, 2009). New
Zealand fur seals mainly dive at depths between 10 to 70 m, but adult females are capable of maximum depths
ranging from 106 to 225 m (Harcourt et al., 1995; Harcourt and Davis, 1997).
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The OA is spatially proximate to aggregation/breeding areas of New Zealand fur seals and the Bonney Upwelling,
a recognised foraging area for New Zealand fur seals during the summer months. Therefore, the likelihood of
New Zealand fur seals being encountered during the Otway Basin 3D MC MSS has been assessed as ‘moderate’.

4.5.7 Seabirds and Migratory Shorebirds

Over 100 species of seabird occur naturally or regularly visit Australia during their lifecycle. Coastal and oceanic
habitats, particularly offshore islands and surrounding waters are critically important areas for seabirds during
both the breeding and non-breeding seasons as places to breed, rest, and feed. For long-distance migratory
species, these habitats also provide resources so birds can build enough energy reserves to complete their
annual migration.

Several seabirds have been identified as potentially present within the OA and/or EMBA based on the EPBC Act
Protected Matters Report (Appendix D). A list of the seabird species identified within the EPBC Act Protected
Matters Report are provided in Table 30, with further descriptions on distribution, migration movements,
preferred habitat and life stages of the threatened species provided in Appendix F.

The offshore distribution of seabirds is patchy, with birds congregating in areas where food is abundant (Reid et
al., 2002). Several the seabirds identified as potentially present do not breed near the OA, as there are no islands
within the OA to support breeding colonies, and seabirds breeding season will also determine the presence of
seabirds. Therefore, not all the species identified in Table 30 may be present during the Otway Basin 3D MC
MSS.

Several seabird BIAs have been identified as relevant to the Otway Basin 3D MC MSS, based on the results
contained within the EPBC Act Protected Matters Report. These BIAs are depicted in Figure 39 — Figure 44 and
listed in Table 31.

Of the BIAs listed in Table 31, many have been identified as important areas for breeding. All areas identified
as important breeding areas for seabirds are located inshore of the OA.

Table 30 Seabirds Identified as Present within the OA/EMBA

Red knot Endangered Species or species habitat MAY occur in OA No BIA

(Calidris canutus) Species or species habitat KNOWN to occur
within EMBA overfly marine area

Curlew sandpiper Critically endangered | Species or species habitat MAY occur in OA No BIA
(Calidris ferruginea)
Antipodean albatross Vulnerable KNOWN to occur in OA and EMBA Foraging BIA in OA and
(Diomedea antipodensis) Foraging, feeding or related behaviour LIKELY EMBA

to occur within OA and EMBA
Southern royal albatross Vulnerable Foraging, feeding or related behaviour LIKELY Foraging BIA in OA
(Diomedea epomophora) to occur within OA and EMBA
Wandering albatross Vulnerable KNOWN to occur in OA Foraging BIA in EMBA
(Diomedea exulans) LIKELY to occur in EMBA

Foraging, feeding or related behaviour LIKELY
to occur within OA and EMBA

Northern royal albatross Endangered Foraging, feeding or related behaviour LIKELY No BIA
(Diomedea sanfordi) to occur within OA and EMBA
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‘ \ET)[] Threat Category Presence in OA and/or EMBA Location of BIA

(Macronectes halli)

Foraging, feeding or related behaviour LIKELY
to occur within OA and EMBA

White-bellied storm-petrel Vulnerable Species or species habitat LIKELY to occur No BIA
(Fregetta grallaria grallaria) within OA and EMBA
Blue petrel Vulnerable Species or species habitat MAY occur in OA and | No BIA
(Halobaena caerulea) EMBA
Southern giant petrel Endangered KNOWN to occur in EMBA Foraging BIA in EMBA
(Macronectes giganteus) Foraging, feeding or related behaviour LIKELY
to occur within OA and EMBA
Northern giant petrel Vulnerable KNOWN to occur in EMBA Foraging BIA in EMBA

(Thalassarche impavida)

Foraging, feeding or related behaviour LIKELY
to occur within OA and EMBA

Eastern curlew Critically endangered | Species or species habitat MAY occur in OA No BIA
(Numenius madagascariensis) Species or species habitat KNOWN to occur in
EMBA
Fairy prion Vulnerable Species or species habitat MAY occur in OA No BIA
(Pachyptila turtur Species of species habitat KNOWN to occur in
subantarctica) EMBA
Sooty albatross Vulnerable Species or species habitat LIKELY to occur No BIA
(Phoebetria fusca) within OA and EMBA
Gould’s petrel (Pterodroma Endangered Species or species habitat MAY occur in OA and | No BIA
leucoptera leucoptera) EMBA
Soft-plumaged petrel Vulnerable Species or species habitat MAY occur in OA Foraging and breeding
(Pterodroma mollis) Breeding KNOWN to occur in EMBA BIAs in EMBA
Australian fairy tern Vulnerable Species or species habitat LIKELY to occur No BIA
(Sternula nereis nereis) within OA
Species or species habitat KNOWN to occur in
EMBA
Buller’s albatross Vulnerable KNOWN to occur in OA and EMBA Foraging BIA in OA and
(Thalassarche bulleri) Foraging, feeding or related behaviour LIKELY | EMBA
to occur within OA and EMBA
Northern Buller’s albatross Vulnerable Species or species habitat LIKELY to occur No BIA
(Thalassarche bulleri platei) within OA
Foraging, feeding or related behaviour LIKELY
to occur within EMBA
Indian yellow-nosed albatross Vulnerable KNOWN to occur in OA and EMBA Foraging BIA in OA and
(Thalassarche carteri) Species or species habitat LIKELY to occur EMBA
within OA and EMBA
Shy albatross Endangered LIKELY to occur in OA Foraging BIA in OA
(Thalassarche cauta) Foraging, feeding or related behaviour LIKELY Foraging likely and
to occur within OA breeding BIAs in EMBA
Breeding KNOWN to occur within EMBA
Grey-headed albatross Endangered Species or species habitat MAY occur in OA No BIA
(Thalassarche chrysostoma) Foraging, feeding or related behaviour LIKELY
to occur within EMBA
Campbell albatross Vulnerable KNOWN to occur in OA and EMBA Foraging BIA in OA and

EMBA
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‘ \ET)[] Threat Category Presence in OA and/or EMBA Location of BIA

Black-browed albatross Vulnerable KNOWN to occur in OA and EMBA Foraging BIA in OA and
(Thalassarche melanophris) Foraging, feeding or related behaviour LIKELY EMBA

to occur within OA and EMBA
Salvin’s albatross Vulnerable Foraging, feeding or related behaviour LIKELY No BIA
(Thalassarche salvini) to occur within OA and EMBA
White-capped albatross Vulnerable Foraging, feeding or related behaviour KNOWN | Foraging BIA in EMBA
(Thalassarche steadi) to occur within OA and EMBA
Flesh-footed shearwater No threat listing KNOWN to occur in EMBA Foraging BIA in EMBA
(Ardenna carneipes) Foraging, feeding or related behaviour LIKELY

to occur within OA
Species or species habitat KNOWN to occur in

EMBA
Sooty shearwater No threat listing KNOWN to occur in EMBA Breeding and foraging
(Ardenna grisea) Species or species habitat MAY occur in OA BIAs in EMBA
Breeding KNOWN to occur in EMBA

Wedge-tailed shearwater No threat listing LIKELY to occur in OA Foraging BIA in OA

(Ardenna pacifica) KNOWN to occur in EMBA Foraging and breeding
BlAs in EMBA

Short-tailed shearwater No threat listing KNOWN to occur in OA and EMBA Foraging BIA in OA

(Ardenna tenirostris) Breeding KNOWN to occur in EMBA Foraging and breeding
BlAs in EMBA

Australasian gannet No threat listing KNOWN to occur in OA and EMBA Foraging BIA in OA

(Morus serrator) Breeding KNOWN to occur within EMBA Aggregation and
foraging BIAs in EMBA

White-faced storm petrel No threat listing KNOWN to occur in OA and EMBA Foraging BIA in OA

(Pelagodroma marina) Breeding KNOWN to occur in EMBA Foraging and breeding
BlAs in EMBA

Common diving-petrel No threat listing KNOWN to occur in OA and EMBA Foraging BIA in OA

(Pelecanoides urinatrix) Breeding KNOWN to occur in EMBA Foraging and breeding
BIA in EMBA

Tasmanian wedge-tailed eagle | Endangered Breeding LIKELY to occur in EMBA No BIA

(Aquila audax fleayi)

Gibson’s albatross Vulnerable Foraging, feeding or related behaviour LIKELY No BIA

(Diomedea antipodensis to occur within EMBA

gibsoni)

Chatham albatross Endangered Foraging, feeding or related behaviour MAY to No BIA

(Thalassarche eremita) occur within EMBA

Caspian tern No threat listing Breeding KNOWN to occur within EMBA No BIA

(Hydroprogne caspia)

White-tailed tropicbird No threat listing Species or species habitat MAY occur within No BIA

(Phaethon lepturus) EMBA

Little tern No threat listing Breeding KNOWN to occur within EMBA No BIA

(Sternula albifrons)

Magpie goose No threat listing Species or species habitat MAY occur within No BIA

(Anseranas semipalmata) EMBA overfly marine area
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Fork-tailed swift No threat listing Species or species habitat LIKELY occur within No BIA
(Apus pacificus) EMBA overfly marine area

Cattle egret No threat listing Species or species habitat MAY occur within No BIA
(Ardea ibis) EMBA overfly marine area

Curlew sandpiper Critically endangered | Species or species habitat KNOWN occur No BIA
(Calidris ferruginea) within EMBA overfly marine area

Pectoral sandpiper No threat listing Species or species habitat KNOWN occur No BIA
(Calidris melanotos) within EMBA overfly marine area

Red-necked stint No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA
(Calidris ruficollis) marine area

Great knot Critically endangered | Roosting KNOWN to occur within EMBA overfly | No BIA
(Calidris tenuirostris) marine area

Black-eared cuckoo No threat listing Species or species habitat KNOWN occur No BIA
(Chrysococcyx osculans) within EMBA overfly marine area

Double-banded plover No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA
(Charadrius bicinctus) marine area

Red-capped plover No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA
(Charadrius ruficapillus) marine area

Latham’s snipe No threat listing Species or species habitat KNOWN to occur No BIA
(Gallinago hardwickii) within EMBA overfly marine area

Swinhoe’s snipe No threat listing Roosting LIKELY to occur within EMBA overfly No BIA
(Gallinago megala) marine area

Pin-tailed snipe No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA
(Gallinago stenura) marine area

Pied stilt No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA
(Himantopus Himantopus) marine area

White-throated needletail Vulnerable Roosting KNOWN to occur within EMBA overfly | No BIA
(Hirundapus caudacutus) marine area

Kelp gull No threat listing Breeding KNOWN to occur within EMBA No BIA
(Larus dominicanus)

Pacific gull No threat listing Breeding KNOWN to occur within EMBA No BIA
(Larus pacificus)

Swift parrot Critically endangered | Breeding KNOWN to occur within EMBA No BIA
(Lathamus discolor) overfly marine area

Broad-billed sandpiper No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA
(Limicola falcinellus) marine area

Black-tailed godwit No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA
(Limosa limosa) marine area

Rainbow bee-eater No threat listing Species or species habitat MAY occur within No BIA
(Merops ornatus) EMBA overfly marine area

Black-faced monarch No threat listing Species or species habitat KNOWN occur No BIA

(Monarcha melanopsis)

within EMBA overfly marine area
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(Pluvialis squatarola)

Cape gannet No threat listing Breeding KNOWN to occur within EMBA No BIA
(Morus capensis)

Yellow wagtail No threat listing Species or species habitat KNOWN occur No BIA
(Motacilla flava) within EMBA overfly marine area

Satin flycatcher No threat listing Breeding KNOWN to occur within EMBA No BIA
(Myiagra cyanoleuca) overfly marine area

Orange-bellied parrot Critically endangered | Breeding KNOWN to occur within EMBA No BIA
(Neophema chrysogaster) overfly marine area

Blue-winged parrot No threat listing Species or species habitat KNOWN occur No BIA
(Neophema chrysostoma) within EMBA overfly marine area

Litter curlew No threat listing Roosting LIKELY to occur within EMBA overfly No BIA
(Numernius minutus) marine area

Ruff No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA
(Philomachus pugnax) marine area

Grey plover No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA

marine area

Great-winged petrel
(Pterodroma macroptera)

No threat listing

LIKELY to occur in EMBA

Foraging, feeding or related behaviour KNOWN
to occur within EMBA

Foraging BIA in EMBA

(Xenus cinereus)

Red-necked avocet No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA
(Recurvirostra marine area

novaehollandiae)

Rufous fantail No threat listing Species or species habitat KNOWN occur No BIA
(Rhipidura rufifrons) within EMBA overfly marine area

Australian painted snipe Endangered Species or species habitat KNOWN occur No BIA
(Rostrutula benghalensis) within EMBA overfly marine area

Great skua No threat listing Species or species habitat MAY occur within No BIA
(Catharacta skua) EMBA

Australian pratincole No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA
(Stiltia Isabella) marine area

Spectacled monarch No threat listing Species or species habitat KNOWN occur No BIA
(Monarcha trivirgatus) within EMBA overfly marine area

Hooded plover No threat listing Species or species habitat KNOWN occur No BIA
(Thinornis rubricollis) within EMBA overfly marine area

Wood sandpiper No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA
(Tringa glareola) marine area

Common greenshank No threat listing Species or species habitat KNOWN occur No BIA
(Tringa nebularia) within EMBA overfly marine area

Marsh sandpiper No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA
(Tringa stagnatilis) marine area

Terek sandpiper No threat listing Roosting KNOWN to occur within EMBA overfly | No BIA

marine area

Little penguin

No threat listing

KNOWN to occur in EMBA

Foraging and breeding
BIAs in EMBA
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Name

Wilson’s storm petrel
(Oceanites oceanites)

KNOWN to occur in EMBA

‘ Threat Category Presence in OA and/or EMBA

No threat listing

Migration BIA in EMBA

Location of BIA

Black-faced cormorant
(Phalacrocorax fuscescens)

No threat listing

KNOWN to occur in EMBA

Foraging and breeding
BIAs in EMBA

Black petrel
(Procellaria parkinsoni)

No threat listing

LIKELY to occur in EMBA

Foraging BIA in EMBA

White-fronted tern
(Sterna striata)

No threat listing

KNOWN to occur in EMBA

Foraging BIA in EMBA

Crested tern
(Thalasseus bergii)

No threat listing

LIKELY to occur in EMBA

Foraging BIA in EMBA

Note: this table only includes those species that are classed as seabirds (i.e. spend the majority of their lifecycle over marine waters) or which have

been identified as present based on their presence within the EMBA overfly marine area.

Table 31 Seabird BlAs of Relevance to the OA and EMBA

Species BIA type Relevance to OA

Relevance to EMBA

Wedge-tailed shearwater Foraging (x2) Overlap Overlap
Breeding 65 km N of OA Overlap
Short-tailed shearwater Foraging (x3) Overlap Overlap
Breeding (x89) 40 km E of OA Overlap
Wandering albatross Foraging (x2) Overlap Overlap
Antipodean albatross Foraging (x2) Overlap Overlap
Australasian gannet Foraging (x4) Overlap Overlap
Aggregation (x7) | 39 km N of OA Overlap
White-faced storm-petrel Foraging (x3) Overlap Overlap
Breeding (x12) 99 km E of OA Overlap
Common diving-petrel Foraging Overlap Overlap
Breeding (x16) 45 km N of OA Overlap
Bullers albatross Foraging Overlap Overlap
Shy albatross Foraging Overlap Overlap
Breeding 89 km E of OA Overlap
Indian yellow-nosed albatross | Foraging (x2) Overlap Overlap
Foraging likely 495 km SE of OA Overlap
Black-browed albatross Foraging (x2) Overlap Overlap
Campbell albatross Foraging (x2) Overlap Overlap
Flesh-footed shearwater Foraging 713 km NE of OA Overlap
Sooty shearwater Foraging (x3) 240 km SE of OA Overlap
Breeding (x2) 342 km SE of OA Overlap
Little penguin Foraging (x17) 44 km E of OA Overlap
Breeding (x39) 50 km E of OA Overlap
pago 17 SLR®
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‘ Species BIA type Relevance to OA Relevance to EMBA

Southern giant petrel Foraging 716 km NE of OA Overlap
Northern giant petrel Foraging 716 km NE of OA Overlap
Wilson’s storm petrel Migration 716 km NE of OA Overlap
Black-faced cormorant Foraging (x10) 44 km E of OA Overlap

Breeding (x16) 50 km E of OA Overlap
Black petrel Foraging 716 km NE of OA Overlap
Great-winged petrel Foraging 716 km NE of OA Overlap
Soft-plumaged petrel Foraging 80 km SE of OA Overlap

Breeding 342 km SE of OA Overlap
White-fronted tern Foraging 368 km E of OA Overlap
White-capped albatross Foraging 716 km NE of OA Overlap
Crested tern Foraging 697 km NE of OA Overlap

Note: Where several BIAs exist for each species and for the same BIA type, the distance provided represents the closest BIA of that type to the OA.
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Figure 44 Antipodean Albatross, Black-browed Albatross, Campbell Albatross,

Indian Yellow-nosed

Albatross, and Wandering Albatross BIAs of Relevance to the OA and EMBA

4.5.8 Conservation Management Plans

Species Recovery Plans set out the research and management actions necessary to stop the decline of, and
support the recovery of, listed threatened ecological communities. 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.

Based on the characterisation of the biological environment provided in Section 4.5, a summary of the EPBC Act
Conservation Management Plans, Recovery Plans and Conservation Advice that relate to species with the
potential to occur within the OA are described in Table 32. In addition, any relevant measure contained within
the conservation advice and recovery plans has been considered as part of the assessment of impacts and risks
that may occur as a result of the Seismic Survey (Section 7 — Section 9). The Otway Basin 3D MC MSS will be
conducted in a manner consistent with conservation advice and recovery plans for species with the potential to

be present in the OA.
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Table 32 EPBC Act Conservation Management Plans, Recovery Plans and Conservation Advice relevant to the Otway Basin 3D MC MSS

Common Name

Bony fish and elasmobranchs

Recovery Plan / Conservation
Advice

Threats identified as
relevant to the Activity

Requirements relevant to the Otway Basin 3D MC MSS

White shark

Recovery plan for the White Shark
(Carcharodon carcharias)

Ecosystem effects as a result of
habitat modification and
climate change

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.

Spotted Handfish

Approved conservation advice for
Brachionichthys hirsutus (Spotted
Handfish)

Recovery Plan for Three Handfish
Species

Habitat degradation (pollution)

Ensure there is no disturbance in areas where spotted handfish occur.

Manage any changes to hydrology that may result in increased sedimentation
or pollution.

Ziebella Handfish

Recovery Plan for Three Handfish
Species

Habitat degradation (pollution)

Ensure there is no disturbance in areas where spotted handfish occur.

Manage any changes to hydrology that may result in increased sedimentation
or pollution

Red Handfish

Approved conservation advice for
Thymichthys politus (Red Handfish)
Recovery Plan for Three Handfish
Species

Habitat degradation (pollution)

Ensure there is no disturbance in areas where spotted handfish occur.

Prevent changes to hydrology that may result in increased sedimentation or
pollution.

Black Rockcod

Approved conservation advice for
Epinephelus daemelli (black cod)

No relevant threats listed

N/A.

Australian Grayling

Conservation advice Protroctes
maraena (Australian Grayling).
National recovery plan for Australian
Grayling (Prototroctes maraena)

Habitat loss and fragmentation

Altered hydrology

Poor water quality

Protect key habitat areas used by Australian Grayling.

Eastern Gemfish

Commonwealth listing advice on Rexa
solandri

No relevant threats listed

N/A.

Grey Nurse Shark

Recovery plan for the Grey Nurse Shark
(Carcharias taurus)

Habitat modification and
pollution

Ensure protection at key aggregation sites and BIAs.
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Common Name

Recovery Plan / Conservation
Advice

Threats identified as

Requirements relevant to the Otway Basin 3D MC MSS

Whale Shark

Conservation Advice Rhincodon typus,
whale shark

relevant to the Activity

Habitat disruption from mineral

exploration

Minimise offshore developments.

Maugean Skate
Marine invertebrates
Tasmanian Live-bearing

Seastar

Marine mammals

Approved Conservation advice for Raja
sp.L (Maugen Skate)

Approved conservation advice for
Patiriella vivipara (Tasmanian live-
bearing seastar)

Habitat loss, disturbance and
modification

Habitat degradation and
modification through pollution

Manage any changes to hydrology that may result in pollution.

Ensure infrastructure or development activities do not adversely impact on
known populations.

Plan 2015 - 2025

Sei whale Approved Conservation Advice for Pollution (persistent toxic Implement measures to manage and reduce, where possible, waste
Balaenoptera borealis (sei whale) pollutants) generation.
Vessel strike Ensure all vessel strike incidents are reported in the National Vessel Strike
Database.
Anthropogenic noise and All seismic surveys must be undertaken consistent with Part A of the EPBC Act
acoustic disturbance Policy Statement 2.1.
Habitat degradation including Implement measures to reduce adverse impacts of habitat degradation
pollution (increasing port and/or modification.
expansion and coastal
development)
Blue whale Blue Whale Conservation Management | Noise interference

Anthropogenic noise in BIAs will be managed such that any blue whale
continues to utilise the area without injury, and is not displaced from a
foraging area.

EPBC Act Policy Statement 2.1 is applied to all seismic surveys.

Habitat modification

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.
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Common Name

Recovery Plan / Conservation

Threats identified as
relevant to the Activity

Requirements relevant to the Otway Basin 3D MC MSS

Advice

Vessel disturbance

Ensure all vessel strike incidents are reported in the National Ship Strike
Database.

Ensure the risk of vessel strikes on blue whales is considered when assessing

actions that increase vessel traffic in areas where blue whales occur and, if
required, implement appropriate mitigation measures.

Southern right whale

Conservation Management Plan for the
Southern Right Whale 2011-2021

Noise interference

Minimise the risk of acoustic injury to whales in the vicinity of seismic survey
operations.

Minimise the risk of biological consequences from acoustic disturbance from
seismic survey sources to whales in biologically important habitat areas or
during critical behaviours.

All seismic surveys must be undertaken consistent with Part A of the EPBC Act
Policy Statement 2.1.

Vessel disturbance

Implement measures to reduce and, where possible, eliminate chronic
disturbance leading to increased energetic costs or disruption of critical social
behaviours to individual whales as a result of avoidance of vessels.

Ensure all vessel strike incidents are reported in the National Vessel Strike
Database.

Entanglement (marine debris)

Reduce and, where possible, eliminate any adverse impacts of marine debris.

Habitat modification

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.

Fin whale

Approved Conservation Advice for
Balaenoptera physalus (fin whale)

Pollution (persistent toxic
pollutants)

Implement measures to manage and reduce, where possible waste
generation.

Reduce and, where possible, eliminate any adverse impacts of marine debris.

Vessel strike

Ensure all vessel strike incidents are reported in the National Vessel Strike
Database.

Anthropogenic noise and
acoustic disturbance

All seismic surveys must be undertaken consistent with Part A of the EPBC Act
Policy Statement 2.1.

Habitat degradation

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.
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Common Name

Recovery Plan / Conservation
Advice

Threats identified as

Requirements relevant to the Otway Basin 3D MC MSS

Southern Elephant Seal

Conservation advice for the southern
elephant seal (Mirounga leoina)

relevant to the Activity

Pollution

Adapt management actions to reduce disturbance and pollution impacts of
southern elephant seals and their important breeding, foraging and resting
habitats.

Australian sea lion

Loggerhead Turtle

Green Turtle

Leatherback Turtle

Flatback turtle

Hawksbill Turtle

Recovery Plan for the Australian sea
lion (Neophoca cinerea)

Issues paper for the Australian sea lion
(Neophoca cinerea)

Conservation Advice Neophoca cinerea
(Australian sea lion)

Recovery plan for marine turtles in
Australia 2017 — 2027

Entanglement (marine debris) /
ingestion of plastic

Reduce and, where possible, eliminate any adverse impacts of marine debris.

Habitat degradation / marine
pollution (Inc. fuel oil spills)

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.

Implement measures to manage and reduce, where possible, waste
generation.

Noise interference

Marine reptiles

Deteriorating water quality

Minimise the risk of acoustic injury to sea lions in the vicinity of seismic survey
operations.

Implement measures to manage and reduce, where possible waste
generation.

Marine debris

Reduce and, where possible, eliminate any adverse impacts of marine debris
on marine turtles.

Light pollution

Manage artificial light from onshore and offshore sources to ensure
biologically important behaviours of nesting adults and emerging/dispersing
hatchlings can continue.

Vessel disturbance

Manage activities to ensure marine turtles are not displaced from identified
Habitat Critical to the survival and BIAs.

Noise interference

A precautionary approach should be applied to seismic work, such that
surveys planned to occur inside important internesting habitat should be
scheduled outside the nesting season.

Seismic surveys must undertake soft starts during surveys irrespective of
location and time of year to protect marine turtles.
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Common Name

Recovery Plan / Conservation

Advice

Threats identified as
relevant to the Activity

Requirements relevant to the Otway Basin 3D MC MSS

Seabirds and migratory shorebirds

Orange-bellied Parrot

National Recovery Plan for the orange-
bellied parrot

Barriers to migration and
movement (light disturbance)

Manage artificial light from onshore and offshore sources to ensure
biologically important migratory behaviours can continue.

Red Knot

Approved Conservation Advice for
Calidris canutus (Red knot)

Pollution/contamination
impacts

Implement measures to manage and reduce, where possible, waste
generation.

Disturbance

Manage disturbance at important sites when red knots are present.

Habitat loss and degradation

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.

Curlew Sandpiper

Approved Conservation Advice for
Calidris ferruginea (Curlew Sandpiper)

Habitat loss and degradation
from pollution

Manage disturbance at important sites when curlew sandpipers are present.

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.

Eastern Curlew

Approved Conservation Advice for
Numenius madagascariensis (Eastern
Curlew)

Habitat loss and degradation
from pollution

Manage disturbance at important sites when eastern curlews are present.

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.

Australian Fairy Tern

Approved Conservation Advice for
Sternula nereis (Australian fairy tern)
National Recovery Plan for the
Australian Fairy Tern (Sternula nereis)

Habitat loss, disturbance and
modification from pollution

Manage disturbance at important sites when Australian fairy terns are
present.

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.

Flesh-footed Shearwater

Conservation Advice Ardenna carneipes
(flesh-footed shearwater)

Habitat loss, disturbance and
modification

Manage disturbance at important sites when eastern curlews are present.

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.

Marine pollution (plastics)

Reduce and, where possible, eliminate any adverse impacts of marine debris
on flesh-footed shearwaters.

Shy Albatross

Draft National Recovery Plan for
Threatened Albatrosses and Giant
Petrels 2021 (CoA 2021a)

Conservation Advice Thalassarche
cauta (shy albatross)

Marine pollution (plastics)

Reduce and, where possible, eliminate any adverse impacts of marine debris
on albatrosses.
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Common Name

Recovery Plan / Conservation

Advice

Threats identified as

Requirements relevant to the Otway Basin 3D MC MSS

Grey-headed Albatross

Draft National Recovery Plan for
Threatened Albatrosses and Giant
Petrels 2021

Approved Conservation Advice for

Thalassarche chrysostoma (grey-
headed albatross)

relevant to the Activity

Marine pollution

Reduce and, where possible, eliminate any adverse impacts of marine debris
on albatrosses.

Wandering Albatross

Antipodean Albatross

Southern Royal Albatross

Northern Royal Albatross

Sooty Albatross

Buller’s Albatross

Northern Buller’s Albatross

Black-browed Albatross

Campbell Albatross

Chatham Albatross

Gibson’s Albatross

Indian Yellow-nosed
Albatross

Salvin’s Albatross

Southern Giant Petrel

Northern Giant Petrel

White-capped Albatross

Draft National Recovery Plan for
Threatened Albatrosses and Giant
Petrels 2021

Marine pollution

Reduce and, where possible, eliminate any adverse impacts of marine debris
on albatrosses.
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Common Name

Recovery Plan / Conservation
Advice

Threats identified as
relevant to the Activity

Requirements relevant to the Otway Basin 3D MC MSS

Soft-plumaged Petrel

Conservation Advice Pterodroma mollis
(soft-plumaged petrel)

Habitat loss, disturbance and
modification from pollution

Manage disturbance at important sites when soft-plumaged petrels are
present.

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.

Marine pollution

Reduce and, where possible, eliminate any adverse impacts of marine debris
on petrels.

White-bellied Storm Petrel

Lorde Howe Island Biodiversity
Management Plan

Entanglement in or ingestion of
anthropogenic debris

Protect habitat of the White-bellied Storm Petrel

Blue Petrel

Conservation Advice Halobaena
caerulea (blue petrel)

Habitat loss, disturbance and
modification from pollution

Manage disturbance at important sites when blue petrels are present.

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.

Gould’s Petrel

Goulds Petrel (Pterodroma leucoptera
leucoptera) Recovery Plan

Oceanic oil spills

Manage threats operating at sites where the subspecies occurs.

Fairy Prion (southern)

Conservation Advice Pachyptila turtur
subantarctica (fairy prion (southern))

Habitat loss, disturbance and
modification from pollution

Manage disturbance at important sites when fairy prions (southern) are
present.

Implement measures to reduce adverse impacts of habitat degradation
and/or modification.

Eastern Hooded Plover

Conservation Advice Thinornis
rubricollis rubricollis (hooded plover
(eastern))

Marine pollution and
entanglement/ingestion of
marine debris

Reduce and, where possible, eliminate any adverse impacts of marine debris
on eastern hooded plovers.

Greater Sand Plover

Conservation Advice Charadrius
leschenaultii Greater sand plover

Habitat loss and degradation

Pollution/contamination

Managed disturbance a important sites which are subject to anthropogenic
disturbance when greater sand plovers are present

Lesser Sand Plover

Conservation Advice Charadrius
mongolus Lesser sand plover

Habitat loss and degradation

Pollution/contamination

Managed disturbance at important sites which are subject to anthropogenic
disturbance when lesser sand plovers are present

Nunivak Bar-tailed Godwit

Conservation Advice Limosa lapponica
baueri Bar-tailed godwit (western
Alaskan)

Habitat loss and degradation

Pollution/contamination

Managed disturbance a important sites which are subject to anthropogenic
disturbance when lesser sand plovers are present
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Common Name

Recovery Plan / Conservation
Advice

Threats identified as
relevant to the Activity

Requirements relevant to the Otway Basin 3D MC MSS

Australian Painted Snipe

Approved Conservation Advice for

Rostratula australis (Australian painted
snipe)

Habitat loss, disturbance and
modification

Manage any changes to hydrology that may result in pollution

Great Knot

Conservation Advice Calidris
tenuirostriss Great knot

Habitat loss and degradation

Pollution/contamination

Managed disturbance at important sites which are subject to anthropogenic
disturbance when lesser great knots are present

All migratory shorebirds

Wildlife conservation plan for
migratory shorebirds

Anthropogenic disturbance
(industrial operations and
artificial lighting)

Investigate the significance of cumulative impacts on migratory shorebirds
habitat and populations

Habitat modification (Acute
pollution)

Ensure all areas important to migratory shorebirds are considered in
development assessment processes

All seabirds

Wildlife Conservation Plan for Seabirds
2022

Habitat modification and
anthropogenic disturbance

Acute pollution (e.g. oil spills)

Identify important habitats for all seabirds during critical life stages; and
Manage anthropogenic disturbance to seabird breeding and roosting areas.

Light pollution

Enhance contingency plans to prevent and/or respond to environmental
emergencies that have an impact on seabirds and their habitats.

Invasive species

Ensure seabirds are protected from the adverse effects of invasive species.
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4.6  Cultural and Heritage Values

Identifying features such as sites of Aboriginal significance and built European heritage is important to ensure
cultural and heritage values are protected and preserved. Reliable information about the occurrence and extent
of such features is limited or often not readily accessible. However, existing information and databases indicate
they are predominantly terrestrial or constrained to the shoreline and coastal margins and fall within the State’s
jurisdiction.

The cultural and heritage properties of the OA and surrounding EMBA are considered below.
4.6.1 Aboriginal Heritage

Indigenous Australian people have a strong continuing connection with Land and Sea Country that extends back
some 50,000 years. Across Australia, Indigenous people have been sustainably using and managing their Sea
Country throughout this period. Sea Country is valued for Indigenous cultural identity, health and wellbeing. A
preliminary search of the relevant state Aboriginal Heritage databases® was undertaken to assess the potential
for Aboriginal sites or artefacts of significance to occur within the OA.

Sites of Aboriginal significance, and known sites of artefacts and archaeological significance, are largely
constrained to the shoreline and near shore limits, within state coastal waters. The OA ranges from 35 km
offshore from Portland to 57 km offshore from Otway, information currently displayed on the VIC Aboriginal
Cultural Heritage Register and Information System (ACHRIS) public map indicates sites of are located across the
shoreline, and do not extend offshore locations occupied by the OA. Similarly, the TAS Aboriginal Heritage
Register indicates over 13,000 known places and objects of significance are listed on the register, and includes
heritage sites of shell middens, stone artefacts, and possibly burial sites, rock shelters and stone arrangements
(AHR, accessed May 2023). To this end, Aboriginal Heritage sites extend predominantly along the VIC coastline
within the northern and north-eastern boundary of the EMBA, and along the western coastline of TAS, at the
eastern extent of the EMBA. Given the EMBA reflects a coarse spatial footprint of impacts associated with an
unplanned event (i.e. shoreline accumulation of hydrocarbons, in the event of a fuel oil spill), and the low
likelihood of occurrence, these sites are not predicted to be impacted.

4.6.1.1 Native Title

Native Title is the recognition that Aboriginal and Torres Strait Islander people have rights and interests to land
and waters according to their traditional law and customs. As set out in Australian Law, Native title is governed
by the Native Title Act 1993 (Cth). In accordance with the Native Title Act 1993, non-exclusive Native Title can
exist offshore within the limits of Australia’s territorial sea (12 NM), meaning that native titleholders will not
have the right to exclude others from accessing the sea or seabed in the waters where native title exists.

A search of the National Native Title Tribunal Register® did not identify any Native Title areas or any pending
titles within the OA.

4 Aboriginal Culture and Heritage databases available at:

South Australia https://taawika.sa.gov.au/public/home

Victoria https://achris.vic.gov.au/#/onlinemap

New South Wales https://www.environment.nsw.gov.au/topics/heritage/search-heritage-databases/aboriginal-heritage-
information-management-system

Tasmania https://www.aboriginalheritage.tas.gov.au/cultural-heritage

5> National Native Title Register, accessed 26 March:
http://www.nntt.gov.au/searchRegApps/NativeTitleRegisters/Pages/Search-National-Native-Title-Register.aspx

Page 190 SI_RQI


https://taawika.sa.gov.au/public/home
https://achris.vic.gov.au/#/onlinemap
https://www.environment.nsw.gov.au/topics/heritage/search-heritage-databases/aboriginal-heritage-information-management-system
https://www.environment.nsw.gov.au/topics/heritage/search-heritage-databases/aboriginal-heritage-information-management-system
https://www.aboriginalheritage.tas.gov.au/cultural-heritage
http://www.nntt.gov.au/searchRegApps/NativeTitleRegisters/Pages/Search-National-Native-Title-Register.aspx

TGS

Otway Basin 3D Multi-client Marine Seismic Survey

Environment Plan

SLR Ref No: 640.30610.00000-R01-v1.1-Otway Basin 3D MC MSS-

202307012..docx
June 2023

Native Title Determination Areas that are consented or under application, that intersect or are in close proximity
to the boundary of the EMBA are listed in Table 33. Three Native Title Determination Consent Areas are
registered at VIC coastline locations shown to include the extent of the coastline EMBA, two Native Title
Determination areas were identified that are in close proximity to the nearshore coastal edge of the EMBA
(South Australia and VIC), and four areas were identified that are currently subject to application processes
(active cases), but were also identified as being in contact with the coastal edge of the EMBA or in close proximity
to the offshore edge of the EMBA. Two areas in VIC (Boonwurrung People, Gunditjmara Area C) were assessed
as Not Accepted for Registration and are not included in Table 33.

The NNTR search did not display any areas under application or with active cases in TAS, despite the current
presence of Traditional Owner Groups (Section 5).

Table 33 Native Title Determination Consent Areas and areas under current application (Accepted for
Registration status) intersecting or in close proximity with the EMBA

Tribunal File No.
Federal Court File No. /

Determination or Date Accepted for
Registration

South Australia

TFN: SCD2017/002
FCF: SAD6027/1998
Date Determined: 14/12/2017

State/Territory/
Description

South Australia.

Coastal boundary extending from the
Coorong at Mill Lake, northwards to
Cape Jervis.

Native Title Determination Area does
not have direct contact with the
EMBA boundary, but is in close
proximity.

Short Name /

Registered Native Title Body
Corporate

Ngarrindjeri and Others Native Title
Claim

RNTBC: Ngarrindjeri Aboriginal
Corporation RNTBC

TFN: SC1998/004
FCF: SAD6027/1998
Accepted for Registration:

South Australia.

Ngarrindjeri and Others Native Title
Claim

RNTBC: Ngarrindjeri Aboriginal

TFN: VCD2007/001
FCF: VID6004/1998, VID655/2006
Date Determined: 30/03/2007

shoreline/coastal edge of the
application area close to the VIC
border.

VIC.

Eumerella (Yumbuk) Coastal Reserve
(in line with Boundary Rd ,
Tyrendarra East), extending to Oxbow
Lake entrance, next to SA border

Native Title Determination Area has

shoreline contact with outer edge of
the EMBA.

28/10/2016 Corporation RNTBC

SC2017/002 South East South Australia near the First Nations of the South East #1
SAD211/2017 VIC border, extending north-west to | RNTBC: To be confirmed pending
Accepted for Registration: Tilley Swamp, Coorong National Park. | 3ssessment of registration
10/11/2017 EMBA boundary coincides with

Gunditjmara - Part A

RNTBC: Gunditj Mirring Traditional
Owners Aboriginal Corporation
RNTBC
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Tribunal File No.
Federal Court File No. /

Determination or Date Accepted for
Registration

TFN: VCD2011/001

FCF: VID6004/1998, VID655/2006
Date Determined: 27/07/2011

State/Territory/
Description

VIC.

Lady Julia Percy Island;

Eumerella (Yumbuk) Coastal Reserve ,
extending west to be in line with
Boundary Rd , Tyrendarra East

Native Title Determination Area has

shoreline contact with outer edge of
the EMBA.

Short Name /

Registered Native Title Body
Corporate

Gunditjmara & Eastern Maar

RNTBC: Gunditj Mirring Traditional
Owners Aboriginal Corporation
RNTBC, Eastern Maar Aboriginal
Corporation RNTBC

TFN: VCD2010/001
FCF: VID6007/1998, VID482/2009
Date Determined: 22/10/2010

VIC.

Corner Inlet/Wilson Promontory
National Park to opposite Marlo
Coastal Reserve, mouth of the Snowy
River.

EMBA does not extend to shoreline,
but is in close proximity.

Gunai/Kurnai People

RNTBC: Gunaikurnai Land & Waters
Aboriginal Corporation RNTBC

TFN: VC2012/001
FCF: VID21/2019
*Date Determined 28/03/2023"

Yambuk, extending east to Aireys
Inlet along the coast.

EMBA intersects with the coastal
southern boundary of the application
area.

Eastern Maar People

Eastern Maar Aboriginal Corporation
RNTBC

TFN: VC2022/002
FCF: VID693/2022

*Currently identified for Registration
Decision (new decision in progress)

TFN: NC2017/003
FCF: NSD1331/2017

*Accepted for registration
31/01/2018

Wongarra coastline, extending
easterly to Point Lonsdale, including
Swan Island.

Seaward extent of the application
area intersects with the EMBA.

Seaward of Edrom, extending north
to Cuttagee.
Seaward extent of the application

area adjacent to the eastern extent of
the EBMA.

Wadawurrung

RNTBC: To be confirmed pending
assessment of registration

New South Wales

South Coast People

RNTBC: To be confirmed pending
assessment of registration

# As reported in the media (The Age online and ABC News, 28 March 2023) as being Determined as Native Title. Pending NNTT website update.
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Council

I Gunai/kurnai People
E] Gunditjmara - Part A
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Title Claim

Schedule of Native Title
Determination Applications
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Source: Native title boundzries cbtained fram Nationz| Nztve Title Tribunal

Note- The Eastern Maar area was announced as Native Title Determination on 28 March 2023, updated data files showing the Determined Area from
NNTTR are pending.

Figure 45 Native Title Determination Areas
4.6.1.2 Traditional Use

Indigenous occupation of coastal areas adjacent to the SEMR dates back at least 40,000 years (CoA, 2015).
Historically, Indigenous peoples in the SEMR fished and collected shellfish, and seals and mutton birds were
reported as important food sources. In some places along the VIC coastline there is evidence of nodules of
marine chert (a kind of flint) which were washed ashore and provided raw material for stone tools. In the
Coorong area of South Australia, mesh nets, woven fish traps, spears and canoes were developed to exploit
marine resources (CoA, 2015). Thus, Indigenous peoples’ connections with ‘Sea Country’ are regarded as equally
important as connections with the land (CoA, 2015). Indigenous communities of the SEMR continue to have a
strong cultural and spiritual connection to the ocean and to use ocean resources for food, traditional purposes,
and income.

Sea Country is of particular importance for this EP, as the EMBA may extend into areas of known Sea Country.
Sea Country is all estuaries, beaches, bays, and marine areas collectively, within a traditional estate. Sea Country
contains evidence of the ancient mystical events by which all geographic features, animals, plants, and people
were created. Sea Country contains sacred sites and contains tracks (or song lines) along which mythological
beings travelled during the creation period (Smyth and Isherwood, 2016).
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Indigenous peoples use and actively manage the coastal and marine environments of the region as a resource
and to maintain cultural identity, health, and wellbeing, including within conservation areas such as
Commonwealth, Australian and State Marine Parks. It is recognised that spiritual corridors extend from
terrestrial areas into nearshore and offshore waters, that many marine animals are totems for Indigenous
people, and that songlines pass through marine parks (CoA, 2015). The maintenance of culture and heritage
through ritual, stories and traditional knowledge continue to be important uses of Land and Sea Country (CoA,
2015).

Aboriginal people’s physical relationship with offshore waters was historically based on travel to islands, and the
use and management of coastal species that are part of ocean ecosystems. The relationship between Indigenous
people and the SEMR began when sea levels were much lower — a land bridge (Bass Strait) allowed movement
of people between “mainland” Australia and TAS, and local Indigenous people were able to harvest species and
utilise parts of the region that are now covered by deeper offshore waters (CoA, 2015). As sea levels rose with
the end of the most recent ice age (ca 13,000 years ago) the land bridge became inundated. Current sea levels
stabilised ca 5,000 years ago, isolating TAS from the mainland (National Oceans Office, 2002).

The OA does not include submerged islands or the submerged land bridge between the mainland and TAS (Bass
Strait), however, TGS acknowledges Traditional Owners’ Sea Country and a wider spiritual connection, and
connection between Indigenous people, land, sea and resources. TGS also understands that while marine
resources used by Indigenous people are generally limited to coastal waters for activities such as fishing, hunting
and maintenance of culture and heritage, many Aboriginal groups, through their Sea Country relationships, have
a direct interest in decisions affecting the management of deeper offshore waters.

The Traditional Owners of Country adjacent to the OA include the Buandig People whose Country includes the
coastal area from the south of Robe to the area around the mouth of the Glenelg River at Nelson, VIC (AIATSIS,
2023). The Gunditjmara people are the traditional owners of the coastal area extending from Portland in the
south, Port Fairy, Warrnambool and inland into Camperdown (Gunditjmara Aboriginal Cooperative Limited,
2022; AIATSIS, 2023). The Eastern Maar are Traditional Owners of south-western VIC, their land encompassing
Warrnambool, Port Fairy, and the Great Ocean Road areas, stretching 100 m out to sea from low tide (Eastern
Maar Aboriginal Corporation, 2020). The Peerapper (North West Tribe) of the Palawa people are the Traditional
Owners of Lutruwita (TAS) (AIATSIS, 2023).

A review of the publicly available information on VIC and TAS Aboriginal cultural heritage databases confirm that
there are no known indigenous heritage sites within the OA. Indigenous heritage and archaeological sites occur
in coastal areas throughout the wider EMBA. Site specific characteristics and exact locations are not individually
identified here. General area descriptions (e.g. as per the Victorian Aboriginal Cultural Heritage Register and
Information System) demonstrate sites are located along the entire VIC coastline. It is assumed similar coastal
distribution extends to South Australia, NSW and across the TAS coastline in contact with the EMBA.

Indigenous Protected Areas® (IPAs) are recognised areas of Land and Sea Country managed by Indigenous groups
in accordance with Traditional Owners’ objectives to deliver biodiversity conservation outcomes for the benefit
of all Australians. The National Indigenous Australians Agency (NIAA) online register® was reviewed to identify
IPAs that may be located within the EMBA. IPAs located within the EMBA are identified as:

e Deen Maar IPA (VIC), including Deen Maar Island (Lady Julia Percy Island), has a strong spiritual and
visual connection with the Traditional Owners as the place where Bunijil, the Creator, left this world
(NIAA website, accessed March 2023);

6 https://www.niaa.gov.au/indigenous-affairs/environment/indigenous-protected-areas-ipas
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e Preminghana IPA (TAS) protects historic Aboriginal engraving sites and the endangered Preminghana
daisy;

e Badger Island IPA and Mount Chappell Island IPA (TAS) are located just outside the EMBA, off Flinders
Island.

4.6.2 European and Marine Heritage

The coastline, reefs, and seabed of the State waters adjacent to the SEMR are the resting places of many
shipwrecks, including wooden sailing ships, early whaling ships, passenger ships and fishing vessels (CoA, 2015).
Hundreds of shipwrecks have been recorded in the waters of south-eastern Australia. Historic shipwrecks,
sunken aircraft and associated relics are recognised and protected under the Underwater Cultural Heritage Act
2018. Under the act, all wrecks and sunken aircraft more than 75 years old are protected, together with their
associated relics regardless of whether their actual locations are known. The Commonwealth Minister
responsible for the environment can also make a declaration to protect any historically significant wrecks or
artifacts and relics that are less than 75 years old.

A search of the Australasian Underwater Cultural Heritage Database (DoCCEEW online’) indicates that there are
four known historic shipwrecks in the OA (Table 34, Figure 46). There are no known sunken aircraft within the
OA identified on the database. Four Underwater Cultural Heritage Protected Zones are identified along the
northeastern extent of the EMBA, along the VIC coastline. These include: SS Alert (1893), Clonmel (1841), SS
Glenelg (1900), and SS Federal (1901) (DoCCEEW online)

Throughout the EMBA, lighthouses also constitute a major part of southern Australia’s marine cultural heritage
(CoA, 2015). The first commercial fishing ventures of European settlers focused of harvesting seals and whales
(CoA, 2015). Within the EMBA, whaling stations were set up at places such as Portland, Port Fairy in VIC, Victor
Harbour in South Australia, and Recherche Bay and Southport in TAS (CoA, 2015). The Davidson Whaling Station
near Eden, NSW, at the most easterly extent of the EMBA is considered by some as one of the first industrial
complexes in Australia.

Seventeen State protected Heritage Sites/Rivers/Agreements were identified within the EMBA within the EPBC
Act Protected Matters Report. This includes nine Heritage Agreements (all in South Australia), five historic sites
(all in TAS), and three Heritage Rivers (within VIC) (Table 35)

Table 34 Historic Shipwrecks Located within the Operational Area

Tubal Cain Unknown 1862 200 miles W.S.W of Cape
Otway

Freak Sailing 1834 N.W. coast of TAS

British Admiral Sailing 1874 British Admiral Reef, King
Island

John Ormerod Unknown 1861 Discovery Bay, 30 miles W.
of Portland

7 https://www.dcceew.gov.au/parks-heritage/heritage/underwater-heritage/auchd
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Table 35 Heritage Rivers and Historic Sites Identified within the EMBA (Heritage Agreements in South

Australia not listed)

‘ State Reserve Type Protected Area Name

Victoria Heritage River Bemm, Goolengook, Arte and Errinundra Rivers
Victoria Heritage River Aire River

Victoria Heritage River Glenelg River

Tasmania Historic Site Strahan Customs House

Tasmania Historic Site D'Entrecasteaux Watering Place

Tasmania Historic Site Cape Sorell

Tasmania Historic Site Currie Lightkeepers Residence

Tasmania Historic Site Macquarie Harbour
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Figure 46 Places of Marine Heritage including Shipwrecks and Aircraft Wrecks
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4.7 Socio-Economic Environment

4.7.1 Coastal Settlements

Coastal settlements and urban centres (as defined by the Australian Bureau of Statistics) are spread across most
the entire extent of the EMBA across the mainland from South Australia to the eastern boundary of VIC and
NSW.

In the southern area of South Australia within the EMBA, Port MacDonnell is a small urban centre close to the
VIC border. Further northwest in South Australia, Southend is coastal urban centre located at the northern
extent of Canunda National Park, but not within the EMBA boundary itself.

Across the VIC coast, coastal urban centres include Portland, Port Fairy, Warrnambool, Peterborouh and Port
Campbell all to the west of Otway. To the east includes Marengo, Apollo Bay, Lorne, Aireys Inlet, Anglesea, Jan
Juc, Torquay, Barwon Heads, Point Londsdale, St Leonards and Portarlington within the defined EMBA. East of
the Mornington Peninsular towards Wilsons Promontory, coastal urban centres include Cape Schank, Flinders,
Phillip Island, San Remo, Kilcunda, Cape Patterson, Inverloch, Venus Bay and Sandy Point. Further east from
Wilsons Promontory, coastal urban centres include Golden Beach/Paradise Beach, Lakes Entrance, Lake Tyers
Beach, Marlo, and Mallacoota in close proximity to the northeastern boundary of the EMBA (ABS, 2023).

In TAS (including King Island), coastal urban areas located within the EMBA, or in close proximity include Currie
(King Island), and Strahan (Northwest TAS).

Where limited information was available on the extent, population, and socio-economic environment for
community settlements, including indigenous community settlements, the precautionary principle has been
applied and assumed a direct association with the marine environment. To this end, potential impacts to these
coastal settlements has been evaluated and managed through consultation with the nominated State
Government and the Traditional Owners Representatives (see Section 5).

4.7.2 Tourism and Recreation

The SEMR offers a wide and diverse range of opportunities for marine based tourism and recreational activities,
including snorkelling, scuba diving, surfing, kayaking, whale and wildlife watching, sailing and charter boat
cruises. Popular tourist destinations include Phillip Island and the Great Ocean Road (VIC), Robe and Beachport
(South Australia) and Strahan and the Freycinet Peninsula (TAS) (CoA, 2015).

Marine National Parks or Marine Sanctuaries encompass over 5% of VIC coastal waters, and provide areas for
recreational activities including swimming, surfing, snorkelling, scuba diving and boating (Travel Victoria, 2023).
Scuba diving on shipwrecks occurs at Apollo Bay, Warrnambool, and Port Campbell. Vessel based sightseeing
tours include fur seal tours at Cape Bridgewater and Lady Julia Percy Island, tours of Portland Harbour and
Lawrence Rocks, and whale and dolphin cruises around Phillip Island. Land-based whale watching occurs along
the Great Ocean Road at Warrnambool and Portland. Phillip Island is also home to the largest little penguin
colony in the word, which attracts tourists nightly to watch the ‘penguin parade’.

Key locations for tourism in SA include Kangaroo Island, the coasts of the Fleurieu, Yorke and Eyre Peninsulas,
of