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1 Preface

1.1 Purpose of this document

This preface document provides an overview of the Bass Strait Environment Plan (EP) and incorporates
the summary table required by regulation 11(4). It is designed to assist the reader to navigate the four
volumes which make up the Bass Strait EP.

1.2 Overview of the Environment Plan Structure
1.2.1 Structure of the Environment Plan

Esso Australia Resources Pty Ltd (Esso), a wholly owned subsidiary of ExxonMobil Australia Pty Ltd,
is the operator for the Gippsland Basin Joint Venture (Esso and BHP Billiton Petroleum (Bass Strait)
Pty Ltd (BHP)) and the Kipper Unit Joint Venture (Esso, BHP, and MEPAU A Pty Ltd). In connection
with these joint ventures, Esso operates 23 offshore platforms and installations in the Bass Strait and
600 km of subsea pipelines. Esso receives services, including personnel, from Esso Australia Pty Ltd
(EAPL), which is also a wholly owned subsidiary of ExxonMobil Australia Pty Ltd.

Esso also undertakes project work across its offshore assets and permit areas, including those owned
jointly by the Gippsland Basin Joint Venture participants and the Kipper Unit Joint Venture participants.
Exploration and development drilling or other project activities are also planned or may be undertaken
in the future.

All offshore activities as defined by the Offshore Petroleum and Greenhouse Gas Storage Act, 2006
(OPGGS Act) and the Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations,
2009 (OPGGS(E)R), require an accepted Environment Plan to enable them to proceed. All of these
activities take place in the Bass Strait and are operated by Esso using the same management systems
and processes. Therefore there is direct replication of processes, information and systems across
facilities and within facility specific Environment Plans. In an effort to minimse replication and streamline
the administrative process, Esso has standardised the sections of the Environment Plans that are
identical between activities. The Environment Plan is now presented in four separate volumes which
should be read as one volume however can be maintained individually as nessecary.

AUGO-EV-EMM-012 Rev 2 iii 26 March 2021
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Esso Bass Strait Offshore Environment Plan Structure

VOLUME 1 - DESCRIPTION OF THE ENVIRONMENT

APPLIES TO All Esso ACTIVITIES

Describes the total combined geographic area which may be affected by all and any of the
activities undertaken by Esso

VOLUME 2 - DESCRIPTION OF THE ACTIVITY, IMPACTS AND RISKS
ACTIVITY SPECIFIC
* Provides activity specific scope

* Describes activity specific impacts and risks and measures taken to manage the impacts
and risks

VOLUME 3 - EMERGENCY PREPAREDNESS AND RESPONSE
APPLIES TO ALL ESSO ACTIVITIES

Describes Esso’s Emergency Preparedness and Re:
apply to all activities

nse activities and arrangements as they

VOLUME 4-IMPLEMENTATION STRATEGY

ACTIVITY SPECIFIC

Describes activity specific implementation plan including performance monitoring,
consultation and reporting

Figure 1-1
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1.2.2 Standardised information across all activities

The standardised sections of the Environment Plans that are identical between activities are described
below:

Volume 1 - Description of the Environment

Volume 1 describes the environment within a geographic area (henceforth called the Described Area
(DA)) which encompasses the combined breadth of all credibly conceivable worst case discharge
scenarios (WCDS) that could arise from any activity undertaken by Esso.

Each project will have a different WCDS. Project specific stochastic oil spill modelling will be used to
determine the geographic area potentially impacted by that particular project.

Volume 1 uses the combined geographic area from all the conceivable individual activities and is then
used to determine the total DA.

Note that by definition, no single credible spill scenario could potentially impact the whole of the DA.
Information contained in Volume 1 includes:

e Description of the Environment (Reg 13(2) and Reg 13(3))

e Legislative and other requirements (Reg 13(4))

o Describes the total combined geographic area which may be affected by all and any of the
activities undertaken by Esso

e Esso’s Corporate environmental policy (Reg 16(a))

Volume 3 - Emergency Preparedness and Response

Esso prepares for and manages emergency situations, including oil spills, under its safety management
system, OIMS System 10-2 (refer Implementation Strategy). The purpose of OIMS System 10-2 is to
ensure that Esso establishes effective response to emergencies and business disruptions that threaten
the safety, security and health of the public, contractors and employees, the environment, asset
integrity, and critical business operations. The system and its processes address all sites for which
Esso has responsibility and are designed to respond to all emergency situations, regardless of the
specific activity and is therefore applied consistently across all activities.

Information contained in Volume 3 includes:

e Description of the activities that may be undertaken in response to an oil spill, should one occur
(Reg 13(1));

¢ Impact and Risk Assessment of the oil spill response activities (Reg 13(5) & Reg 13(6));

e A description of Esso’s capability to respond to an oil spill, including arrangements with other
organisations that can provide additional resources (Reg 14(8AA);

e An assessment of the adequacy of Esso’s capability to respond in a timely manner to any oil
spill arising from any and all of Esso’s offshore petroleum activities (Reg 14(8AA).

The Oil Pollution Emergency Plan (OPEP) is included in Appendix A of Volume 3 and includes:

e Description of the specific arrangements in place for responding to and monitoring oil pollution
arising from any of Esso’s offshore petroleum activities (Reg 14(8AA).

e The Qil Spill Monitoring Plan (OSMP) is included in Appendix B of Volume 3 and includes:

e Description of the specific arrangements for monitoring oil pollution which also informs
response activities (Reg 14(8AAd) & Reg 14(8D).

1.2.3 Activity specific information
The information which will vary between activities is the specific scope of work that will be undertaken,
defined by the OPGGS(E)R as the description of the Activity (R13(1)), and its associated impacts and

potential risks (R13(5), R13(6) and R13(7)). For each work scope, all activity specific information
relating to these regulations will be provided in Volume 2, Description of the Activity, Impacts and Risks.
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Volume 2 - Description of the Activity, Impacts and Risks
Information contained in Volume 2 includes:

Details of Titleholder (Reg 15)

Description of Activity (Reg 13(1))

Description of the activity specific environment that may be affected (R13(2)a)
Impact and Risk Assessment (Reg 13(5), Reg 6(a) & Reg 6(b))

Volume 4 - Implementation Strategy

Esso operates in accordance with the proprietary ExxonMobil Operations Integrity Management System
(OIMS). OIMS consists of 11 Elements, each of which has globally defined corporate expectations.
These are implemented through formally documented Management Systems. This provides for all the
standard recognised requirements of safety management systems, beginning with Management
Leadership, Commitment and Accountability (Element 1) and incorporating a continuous cycle of
assessment and improvement (Element 11). Regardless of the specific activity, Esso will consistently
use OIMS to implement all activities. However the activity specific organisation structure and roles and
responsibilities of personnel in relation to the implementation, management and review of the
environment plan defined by the OPGGS(E)R as the Implementation Strategy for the environment plan
(R14), will vary for each project. This information will be provided in Volume 4, Implementaton Strategy.

Information contained in Volume 4 includes:

Environmental Performance (Reg 13(7))

Monitoring of performance outcomes and standards (Reg 14(3))

Implementation Plan (Reg 14(1), Reg 10A(e) and Reg 14(8A, 8B & 8C)

Environmental Management System (Reg 14(3))

Roles and Responsibilities & Training (Reg 14(5))

Incident reporting and recording requirements (Reg 26, 26A, 26AA & 26B) and Reporting (Reg
14(2) & 26C)

e Consultation (Reg 11 & Reg 16b)
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1.3 EP Summary Requirement

This Bass Strait EP summary has been prepared from material provided in the EP. The summary
consists of the following as required by regulation 11(4):

EP Summary material requirement

Relevant section of EP containing EP Summary material

The location of the activity

Volume 2 Section 2

A description of the receiving
environment

Volume 1

Volume 2 Section 5

A description of the activity

Volume 2 Section 2

Volume 2 Section 3

Details of the environmental impacts and
risks

Volume 2 Section 6

Volume 2 Section 7

The control measures for the activity

Volume 2 Section 6
Volume 2 Section 7

Volume 4 Section 1

The arrangements for ongoing monitoring
of the titleholders environmental
performance

Volume 4

Response arrangements in the oil
pollution emergency plan

Volume 3, including appendices

Consultation already undertaken and
plans for ongoing consultation

Volume 4 Section 10

Volume 4 Appendix B

Details of the titleholders nominated
liaison person for the activity

Volume 2 Section 1

AUGO-EV-EMM-012 Rev 22
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1.4 Summary of the Table of Contents of each Volume of the EP

This Bass Strait EP is comprised of four volumes. The table of contents of each volume is summarised
here for convenience.

Table of Contents Volume 1 — Description of the Environment

Section Description Page
1 Introduction 1
11 Overview 1
1.2 Regulatory Context 1
1.3 Environmental Policy 2
14 Definition of Described Area 2
15 Esso Bass Strait Permit Area 4
2 Description of the Environment 5
2.1 Physical Environment 5
2.2 Values and Sensitivities in the DA 10
2.3 Ecological Environment 119
2.4 Economic Environment 180
25 Cultural 210
2.6 Social Environment 217
3 Legislative and other requirements 218
3.1 Legislative Framework 218
3.2 Relevant Legislation 218
Appendix A — Esso’s Environmental Policy
Appendix B — References
Appendix C — EPBC Act Search Reports
Appendix D — Current Roses
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1 Introduction

Bass Strait Environment Plan Volume 1

1.1  Overview

This Description of the Environment has been prepared in accordance with the requirements of the
Commonwealth Offshore Petroleum and Greenhouse Gas Storage Act 2006 and the Offshore
Petroleum and Greenhouse Gas Storage (Environment) Regulations, 2009 (OPGGS(E)R) per the
amended Act and Regulations as at 01 January 2015. The Environment Plan development has been
guided by N04750-GN1344 Environment Plan Content Requirements (NOPSEMA 2016).

1.2 Regulatory Context

The OPGGS(E)R have prescribed requirements for the description of the environment. Table 1-1 lists
the requirements of the regulations and identifies the sections in this description of the environment
where the requirements are addressed.

Table 1-1 OPGGS(E)R requirements for the description of the activity with references to where these
items are addressed
Regulation Requirement Relevant section
where this is
addressed
13(2) The Environment plan must:
13(2)(a) Describe the existing environment that may be affected by the 1.4 Definition of
activity Described Area
2 Description of the
Environment
13(2)(b) Include details of the particular relevant values and sensitivities 2.2 Values and
(if any) of that environment’ Sensitivities
13(3) Particular relevant values and sensitivities may include
13(3)(a) the world heritage values of a declared World Heritage property 2.2.1 World Heritage
within the meaning of the EPBC Act
13(2)(b) the national heritage values of a National Heritage place within 2.2.2 National Heritage
the meaning of that Act
13(2)(c) the ecological character of a declared Ramsar wetland within 2.2.3 Wetlands of
the meaning of that Act International Importance
13(2)(d) the presence of a listed threatened species or listed threatened 2.3.1 Fauna
ecological community within the meaning of that Act 2.2.4 Threatened
Ecological Communities
13(2)(e) the presence of a listed migratory species within the meaning of 2.3.1 Fauna
that Act
13(2)(f) any values and sensitivities that exist in, or in relation to, part or
all of:
13(2)(F)(i) a Commonwealth marine area within the meaning of that Act; or 2.2.5 Commonwealth
Marine Areas
2.2.6 Australian Marine
Parks
13(2)(f)(ii) (i) Commonwealth land within the meaning of that Act 2.2.8 National Parks and
Reserves
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The OPGGS(E)R define ‘environment’ as ‘the ecosystems and their constituent parts, natural and
physical resources, qualities and characteristics of areas, the heritage value of places and includes the
social, economic and cultural features of those matters’. In accordance with Regulation 13(2) of the
OPGGS(E)R, this document describes the physical setting, ecological receptors, and social receptors,
of the receiving environment.

A greater level of detail is provided for those particular receptors as defined by Regulation 13(3) of the
OPGGS(E)R which states that particular relevant values and sensitivities may include any of the
following:

(a) the world heritage values of a declared World Heritage property within the meaning of the
EPBC Act;

(b) the national heritage values of a National Heritage place within the meaning of that Act;

(c) the ecological character of a declared Ramsar wetland within the meaning of that Act;

(d) the presence of a listed threatened species or listed threatened ecological community
within the meaning of that Act;

(e) the presence of a listed migratory species within the meaning of that Act;

) any values and sensitivities that exist in, or in relation to, part or all of:

(9) a Commonwealth marine area within the meaning of that Act; or

(h) Commonwealth land within the meaning of that Act.

1.3 Environmental Policy

Itis Esso’s policy to conduct its business in a manner that is compatible with the balanced environmental
and economic needs of the communities in which it operates. Esso is committed to continuous efforts
to improve environmental performance throughout its operations.

Accordingly, Esso’s policy is to:

o Comply with all applicable environmental laws and regulations and apply responsible standards
where laws and regulations do not exist;

e Encourage concern and respect for the environment, emphasize every employee’s
responsibility in environmental performance, and ensure appropriate operating practices and
training;

e Work with government and industry groups to foster timely development of effective
environmental laws and regulations based on sound science and considering risks, costs and
benefits, including effects on energy and product supply;

e Manage its business with the goal of preventing incidents and of controlling emissions and
wastes to below harmful levels and design, operate, and maintain facilities to this end;

¢ Respond quickly and effectively to incidents resulting from its operations, cooperating with
industry organizations and authorized government agencies;

e Conduct and support research to improve understanding of the impact of its business on the
environment, to improve methods of environmental protection, and to enhance its capability to
make operations and products compatible with the environment;

o Communicate with the public on environmental matters and share its experience with others to
facilitate improvements in industry performance; and

e Undertake appropriate reviews and evaluations of its operations to measure progress and to
ensure compliance with this environmental policy.

A copy of Esso’s Environmental Policy is provided in Appendix A.

1.4 Definition of Described Area

In accordance with Regulation 13(2)a of the OPGGS(E)R and NOPSEMA A652993 (NOPSEMA, 2019),
the Potentially Exposed Area (PEA) is defined as the outer edge of all simulations in stochastic
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modelling, using the worst case discharge scenario (WCDS) and the lowest relevant threshold for the
furthest reaching fate of hydrocarbons. While modelling carries some inherent uncertainty, the
Potentially Exposed Area (PEA) as defined:

Represents the area that could be affected by any oil spill; and
Is conservative, as the lowest threshold relevant to any receptor is used.

Each specific activity will define its own PEA in Volume 2 of the Environment Plan. The Described Area
(DA) is the combined breadth of all credibly conceivable PEAs for specific operational activities and
project activities to be undertaken by Esso. By definition:

the limits of each specific PEA is expected to fall within the DA and therefore, all information
required to describe the environment will be contained in this Volume 1; and
no single activity is expected to potentially impact the entire DA.

In the event that the PEA for a future activity is found to reach beyond the edge of the DA, the DA will
be expanded and the Description of Environment (this Volume 1) will be revised.

Using the criteria described above, the DA is shown in Figure 1-1. The DA encompasses the Southeast
Marine Bioregion, the Temperate East Marine Bioregion and the Coral Sea Marine Bioregion. The
IMCRA provincial bioregions encompassed by the DA are also shown in Figure 1-1.
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Figure 1-1 Described Area (DA)
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1.5 Esso Bass Strait Permit Area

Esso’s operations and project activities are undertaken within its permit areas in the Gippsland Basin
in Bass Strait. Figure 1-2 shows the Esso Gippsland Basin Permit Areas (EGBPA) and Table 1-2 lists

the location of the existing facilities and pipelines.
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Figure 1-2  Esso Gippsland Basin Permit Area
Table 1-2 Esso’s Bass Strait Facility locations (GDA94)

Production Facility Name Code Distance Water | Latitude Longitude

License from depth

No. coast (m)

(km)
VIC/LO1 Tarwhine subsea TWA! 29 43 38°24'11"S 147° 31' 46" E
facility
VIC/L02 West Barracouta BTW? 38°19° 05" S 147° 36’ 57" E
i 22 46
subsea facility

VIC/LO2 Barracouta platform BTA ~23 ~46 38°17'48"S 147° 40'33"E

VIC/LO2 Whiting platform WTA ~34 ~54 38°14'24"S 147° 52' 25" E

VIC/LO3 Marlin A platform MLA 38°13'50" S 148°13' 14" E

~42 ~59

VIC/LO3 Marlin B platform MLB 38°13'46" S 148°13' 16" E

VIC/LO4 West Tuna platform WTN ~45 ~61 38°11'31"S 148° 23' 20" E

VIC/LO4 Riser Access Tower WTN- 38°11'29"S 148° 23' 23" E

RAT

VIC/LO5 Halibut platform HLA ~62-68 ~69-93 | 38°24'15"S 148°19'12"E
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Production Facility Name Code Distance Water | Latitude Longitude
License from depth
No. coast (m)
(km)
VIC/LO5 Fortescue platform FTA 38°24'26"S 148° 16' 41" E
VIC/LO5 Cobia platform CBA 38°26'58"S 148° 18'33"E
VIC/LO5 Mackerel platform MKA 38°28'45"S 148° 20'33"E
VIC/LO7 Kingfish A platform KFA? ~77 ~77 38°35'46" S 148° 08' 40" E
VIC/LO7 Kingfish B platform KFB ~77 ~78 38°35'49"S 148° 11'17"E
VIC/LO7 West Kingfish WKF 72 ~76 38°35'35"S 148° 06' 20" E
platform
VIC/L09 Tuna platform TNA ~43 ~59 38°10'10"S 148° 25' 10" E
VIC/L10 Snapper platform SNA ~32 ~55 38°11'37."S | 148°01'31"E
VIC/L11 Flounder platform FLA ~58 ~93 38°18'40"S 148° 26' 22" E
VIC/L13 Bream A platform BMA ~46 ~59 38°29'59"S 147° 46' 20" E
VIC/L14 Bream B platform BMB? ~51 ~61 38°31'06" S 147° 50' 21" E
VIC/L15 Dolphin platform DPAS ~21 ~38 38°29'14"S 147°22'39"E
VIC/L17 Perch platform PCAS ~24 ~42 38°34'09"S 147°19'21"E
VIC/L18 Seahorse subsea SHA* 12 42 38°11'42"S 147° 40' 27" E
facility
VIC/L20 Blackback subsea BKA 38°32'21"S 148°33' 20" E
- ~87 ~402
facility
VIC/L25 Kipper subsea KPAS 38°10'52"S 148° 35' 37" E
facility - 95

TWA subsea facility is located approximately 17 km to the south west of the BTA platform
The KFA platform is located approximately 3.5 km from the WKF platform and 4 km from the KFB platform.
The BMB platform is located approximately 7 km east of BMA
The SHA subsea facility is located approximately 11 km to the north of the BTA platform

KPA subsea facility is located approximately 18 km to the east of the WTN platform
The PCA and DPA platforms are 9 km apart, and approximately 40 km and 33 km west of BMA respectively
The BTW subsea facility is located approximately 6 km to the west of BTA platform

~NOoO U~ WNBRE

2 Description of the Environment

2.1 Physical Environment

Esso’s operations are located in Bass Strait, the region of the continental shelf that separates mainland
Australia from Tasmania. The physical environment of the Described Area (DA) is described in this
section.

211 Climate and Meteorology

Average summer air temperatures in coastal Victoria (Yarram Airport) range from early morning lows
of 11 to 13°C, to afternoon highs of 23 to 26°C (BOM, 2017). Average winter temperatures range from
minimums of 5°C to maximums of 15°C in the afternoons. Offshore (on Deal Island in central Bass
Strait), milder conditions occur with an average summer range of 13 to 21°C and an average winter
range of 9 to 14°C (BOM, 2017).

Average monthly rainfall along the Gippsland coast (Yarram Airport) ranges from 36 mm in January
(highest 112 mm) to 60 mm in June (highest 174 mm). Offshore (on Deal Island in central Bass Strait)
monthly rainfall ranges from 41 mm in January (highest 162 mm) to 78 mm in June (highest 247 mm)
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and shows a similar pattern to the coastal region (Lakes Entrance) with slightly higher winter rainfall:
38 mm in January (highest 90 mm) to 101 mm in June (highest 298 mm) (BOM, 2017).

Wind speeds are in the range of 10 to 30 km per hour, with maximum gusts reaching 100 km per hour.
The wind direction is predominately westerly during winter, westerly and easterly during spring and
autumn (when wind speeds are highest) and easterly during summer. Strong south-easterly winds can
be generated by low pressure systems known as ‘east coast lows’. Although these occur relatively
infrequently (once or twice per year), the longer fetch of these winds increases their potential for
generating extreme wave conditions (BOM, 2017).

There are three main and one minor types of storm which can generate severe wave conditions in the
study area of Bass Strait. These are (Esso, 1989 and Cardno, 2017):

South-east storms: are generally associated with what has become known as an “east-coast low”.
East-coast lows are generally associated with very strong east to south-east winds (speeds in excess
of 80 knots have been measured off the New South Wales coastline) and high rainfall. South-east
storms resulting from east-coast lows occur relatively infrequently (on average 1 to 2 per year), and not
all travel far enough south to cause concern in Bass Strait. The waves they generate are however,
unrestricted by fetch or water depth. As such they have the greatest potential for generating extreme
wave conditions in eastern Bass Strait.

South-west storms: occur relatively frequently (typically several severe storms per year). Due to fetch
and depth limitation, it is unlikely that extreme design-wave conditions will occur during a south-west
storm.

South storms: are generally associated with low-pressure systems in the western part of the Tasman
Sea. During the peak of the storm the Tasman Sea lows generate very strong south south-east through
to south south-west winds in Bass Strait. During storm development however, the wind can have a
significant south-east or south-west component, depending on the origin of the low. Southerly storms
occur at about the same frequency as south-east storms. Southerly storms are considered to have a
greater potential than the south-west storms for generating extreme wave conditions.

Small-scale Bass Strait Lows: can generate south east, south or south west waves, depending on
their origin and location. These storms can be quite severe (e.g., the January 1986 storm), but due to
fetch limitations are unlikely to be the cause of extreme design-wave conditions.

2.1.2 Oceanography

2.1.2.1 Currents and Tides

Currents in the Gippsland Basin are tide and wind driven. Tidal movements predominantly have a
northeast—southwest orientation. Tidal flows come from the east and west during a rising (flood) tide,
and flow out to the east and west during a falling (ebb) tide. Tidal streams are dominated by the lunar
tidal constituent, which has a period of 12.4 hours. The main tidal components vary in phase by about
three to four hours from east to west. Most of this phase change occurs between Lakes Entrance and
Wilsons Promontory. Timing of the high tide, for example, can vary by up to three hours across this
region. Tides in the area from Lakes Entrance to Gabo Island are, however, relatively weak in
comparison to other areas of Bass Strait (GEMS, 2005).

Bass Strait is characterised by shallow water and tidal currents. While there is a slow easterly flow of
waters in Bass Strait, there is also a large anticlockwise circulation. The shallowness of the water means
that these waters more rapidly warm in summer and cool in winter than other waters of the Region.

Wind driven currents in Gippsland Basin can be caused by the direct influence of weather systems
passing over Bass Strait (wind and pressure driven currents) and the indirect effects of weather systems
passing over the Great Australian Bight (GEMS, 2005). Appendix D provides the current roses from six
platforms in Bass Strait (SNA, TNA, FTA, HLA, CBA and MKA) (RPS, 2016). They show the monthly
average ocean current rose plot derived from five-year current dataset at each location.

The colour keys shows the current speeds (m/s), the compass direction provides the current direction
flowing towards and the length of the wedge gives the percentage of the record for a particular speed
and direction combination.
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The eastern parts of the Region are strongly influenced by the East Australian Current (EAC) that flows
southward adjacent to the east coast of New South Wales, Victoria and Tasmania, carrying warm
equatorial waters (Refer Figure 2-1 and Figure 2-2). 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. In winter it flows at 2—-3 knots as the
oceanographic and climatic drivers in the Coral Sea diminish. The EAC tends to form ocean eddies that
rotate around warm, central cores that can be up to 200 km across, and may persist for months. Eddies
form more frequently off the south coast of New South Wales than other areas, but are also common
along the east coast of Tasmania. The eddies can cross the continental shelf, and when mixing with
shelf break waters, create upwellings that form isolated areas of enhanced productivity 200—300 km in
diameter. Seasonal and transient upwellings are important ecological features of the Region. The
closest to the Bass Strait operations is the Upwelling East of Eden, a key ecological feature for the high
productivity and aggregations of marine life (refer Section 4.6.2 for further details). The EAC also affects
sea surface temperatures on the eastern Tasmanian shelf, which can vary substantially among years
depending on the relative influence of subtropical waters.

At the shelf break east of Bass Strait, nutrient-rich waters rise to the surface in winter as part of the
processes of the Bass Strait Water Cascade, where the eastward flushing of the shallow waters that
are more saline and slightly warmer than surrounding Tasman Sea waters form an undercurrent that
cascades down the continental slope (refer Section 4.6.4 for further details). The cascading water has
a displacing effect causing nutrient rich waters to rise which in turn leads to increased primary
productivity in those areas. The cascading water also concentrates nutrients and some fish and whales
are known to aggregate along its leading edge.

Further offshore, in the south east part of the operational area, currents are driven by two parameters,
the Sub-Antarctic Water movement, coming from the south, and the Bass Strait Water movement from
the west (Tomczak, 1985; Rochford, 1975; in Gibbs et al, 1991). The presence of deepwater currents
is documented in the Blackback Oceanographic Study (Lawson & Treloar 1996), Kingfish B Wave,
Current and Wind data (Lawson & Treloar 1987 1990) and Metocean Design Criteria for Bass Strait
Fixed Platforms (Esso 1990).

Esso undertook a comprehensive current measurement program in the Blackback study area using
seven current meters moored three metres above the seabed over a 12 month period (Lawson & Treloar
1996) to provide an understanding of the regional oceanography of the Bass Strait shelf and continental
slope, particularly the relative importance of tidal, wind-driven and density-generated currents and the
influence of regional topography on currents in the study area.

Tidal current analysis indicated general seabed current alignment normal to the bathymetry, at speeds
of around 0.2 to 0.3 m/s. The dominance of the bathymetry was most evident at the current meter sites
located within a clearly defined valley.

Analysis of residual, non-tidal current vectors during significant storm periods has confirmed that wind
driven currents are the strongest currents in the continental shelf areas but are of progressively lesser
significance lower down the continental slope. The study has also provided evidence of flow of water
from the continental shelf down the continental slope, conforming to the Bass Strait Cascade, as
evidenced by high easterly currents and minimum vertical variation in temperature from the shelf to
depths of 500 m (Refer to Section 2.2.7.4 for detail on the Bass Cascade). Currents during these
cascade flows were stronger than background tidal currents and were the strongest currents recorded
lower down the continental slope.
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2.1.2.2 Water Temperatures and Density Stratification

Temperatures in the subsurface waters of Bass Strait range from about 13°C in August/September to
16°C in February/March. Surface temperatures can exceed 20°C at times in late summer due to the
warmer waters of the East Australia Current entering the strait. Water temperatures in the operational
area are expected to follow this pattern (Jones 1980). Table 2-1 shows the monthly average sea surface
temperatures and salinity as obtained from the World Ocean Atlas 2013 database which shows the
same range of temperatures as those previously recorded. Monthly average sea surface temperatures
were shown to range from 14°C (August, September) and 20°C (March). Salinity remained consistent
throughout the year ranging from 35 to 36 psu (RPS, 2018a).
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Table 2-1 Average monthly sea surface temperature and salinity nearby Blackback well location within
the 0-5m water depth.

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Temperature (*C) 19 20 20 19 18 16 15 15 14 15 16 18
Salinity (psu) 35 35 36 36 35 36 36 36 35 36 36 36

Waters are generally well mixed, but surface warming sometimes causes weak stratification in calm
summer conditions. During these times, mixing and interaction between varying water masses leads to
variations in horizontal water temperature and a thermocline (temperature profile) develops. The
thermocline acts as a low friction layer separating the wind driven motions of the upper well mixed layer
from the bottom well mixed layer. As a result, upwelling of cold water on the northern shores of Bass
Strait can occur (Jones 1980).

Information on density and temperature profiles of the deeper area of the Blackback field has been
obtained by Lawson and Treloar (1996a). Temperatures measured at the seabed confirmed a decrease
in temperature with depth of measurement. The survey also showed a period (July to September) of
uniformity of temperature at all measured depths, indicating flow down the continental slope (Bass Strait
Cascade). The range of water temperatures observed at the seabed is from a maximum of 17°C at 93
m to a minimum of 7°C at 480 m. The minimum temperatures at depth were recorded in summer,
possibly because of stronger stabilising stratification and absence of the cascade of relatively warmer
water during winter.

2.1.2.3 Waves

Bass Strait is a high energy environment exposed to frequent storms and significant wave heights. High
wave conditions are generally associated with strong west to southwest winds caused by the eastward
passage of low pressure systems across Bass Strait. Storms may occur several times a month resulting
in wave heights of 3 to 4 m or more. In severe cases, southwest storms can result in significant wave
heights of greater than 6 m (Jones 1980).

Wave data have been analysed for the ten year period from 1977 to 1987 (Lawson & Treloar 1987).
Wave conditions at Blackback exhibit an increased wave climate, in excess of those experienced at
further inshore facilities due to the increased fetch length of waves approaching from the south west.
Higher wave conditions are generally associated with strong west to south west winds caused by the
eastward passage of low pressure systems across Bass Strait. These may occur several times per
month and can result in significant wave heights of three to four metres or more. In severe cases, south
west storms can result in significant wave heights of up to six to seven metres.

Extreme design wave conditions are associated with east coast low pressure systems. These can
result in very strong east to south east winds in eastern Bass Strait. The 1989 Metocean Design Criteria
Report (Esso 1990) gives a design significant wave height of 9.0 m and a corresponding maximum
wave height of 17.5 m.

2.1.2.4 Bathymetry

The EGBPA is located in Bass Strait, the region of the continental shelf that separates mainland
Australia from Tasmania. The bathymetry in the EGBPA is concave shaped, with a shallower rim on
the eastern and western end of the EGBPA and a deeper centre. The seabed bathymetry across the
region is highly variable. A steep nearshore profile (0 to 20 m water depth) extends to a less steep inner
(20 to 60 m water depth) and moderate profile (60 to 120 m water depth), concluding with a flat outer
shelf plain (greater than 120 m water depth) in the western part (central Bass Strait) and a steep slope
into the Bass Canyon in the east. The Esso Bass Strait Operations are distributed across this area from
the Dolphin platform located closest to the coast at approximately 21 km and in approximately 38 m
water depth out to the VIC/P70 permit area that extends out to 90-100 km offshore in water depths of
approximately 2,300m. Refer to Figure 1-2 which shows the bathymetry in the EGBPA.
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2.2 Values and Sensitivities in the DA

This sections summarises the relevant values and sensitivities in the DA as required by regulation
13(2)(b) of the OPGGS(E)R.

The OPGGS(E)R require petroleum activities to be carried out in a manner; consistent with the
principles of ecologically sustainable development as set out in section 3A of the Environment
Protection and Biodiversity Conservation Act (EPBC Act). Protected matters, or matters of national
environmental significance (MNES) must be described and considered.

Table 2-2 provides a summary of the relevant MNES that have been identified as existing in the DA, or
in the case of floral and faunal species, may exist within the DA. Additional detail of each MNES is
provided in other parts of this volume as indicated in the table. Table 2-3 summarises the values and
sensitivities of other protected matters within the DA.

Table 2-2 Relevant Matters of National Environmental Significance in the DA

Matters of National Receptor Type Features present within the Described Area
Environmental
Significance

Value/sensitivity

World Heritage Cultural feature - Tasmania
Historic site Darlington Probation Station (2.2.1.1.1)
Port Arthur Historic (2.2.1.1.1)
Norfolk Island
Kingston and Arthurs Vale Historic Area (2.2.1.1.1)

Natural place New South Wales
Lord Howe Island Group (2.2.1.2)
Gondwana Rainforests of Australia (2.2.1.3)
Queensland
Fraser Island (2.2.1.4)

National Heritage National Victoria
Heritage place or The Great Ocean Road and Scenic Environs (2.2.2.1)
site Tasmania
Port Arthur Historic Site (as above) (2.2.1.1.1)
New South Wales

Ku-ring-gai Chase (2.2.2.2)

North Head (2.2.2.3)

Bondi Beach (2.2.2.4)

Kurnell Peninsula (2.2.2.5)

Kamay-Botany Bay: botanical collection sites (2.2.2.6)

Royal National Park and Garawarra State Conservation
Area (2.2.2.7)

Lord Howe Island Group (as above) (2.2.1.2)
External Territories

Nepean Island Reserve and Phillip Island (2.2.2.8)

HMAS Sirius Shipwreck (2.2.2.9)

Wetlands of Wetlands Victoria
International Gippsland Lakes (2.2.3.1)
Importance (Ramsar) Corner Inlet (2.2.3.2)
Western Port (2.2.3.8)
Tasmania
Logan Lagoons (2.2.3.3)
East Cape Barren Islands Lagoon (2.2.3.4)
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Flood Plain Lower Ringarooma (2.2.3.5)
Lavinia (2.2.3.10)
Little Waterhouse Lakes (2.2.3.9)
Apsley Marshes (2.2.3.7)
Moulting Lagoon (2.2.3.6)
New South Wales
Myall Lakes (2.2.3.11)
Hunter Estuary Wetlands (2.2.3.12)
Towra Point (2.2.3.13)
Elizabeth and Middleton Reefs (2.2.3.14)
Queensland
Moreton Bay (2.2.3.15)
Great Sandy (2.2.3.16)

Listed Threatened
Species
and,

Listed Migratory
Species

Sea Birds and
Shorebirds

Refer Section 2.3.1.4

Fish

Refer Section 2.3.1.1

Sharks and Rays

Refer Section 2.3.1.3

Marine
Mammals

Refer Section 2.3.1.5

Marine Reptiles

Refer Section 2.3.1.9 and 2.3.1.10

Listed Threatened Giant Kelp Giant Kelp Marine Forests of South East Australia Refer

Ecological Marine Forests Section 2.2.4.1

Communities ) - . - - .
Littoral Coastal Vine Thicket and Littoral Rainforests Refer Section
Rainforest 2242
Saltmarsh Subtropical and Temperate Coastal Saltmarsh Refer

Section 2.2.4.3
Commonwealth Australian Southeast Marine Region

Marine Areas

Marine Parks

East Gippsland Marine Park (2.2.6.1)
Beagle Marine Park (2.2.6.2)
Apollo Marine Park (2.2.6.6)
Boags Marine Park (2.2.6.5)
Flinders Marine Park (2.2.6.3)
Freycinet Marine Park (2.2.6.4)
Franklin Marine Park (2.2.6.8)
Huon Marine Park (2.2.6.9)
Zeehan Marine Park (2.2.6.7)
South Tasman Marine Park (2.2.6.16)
Temperate East Marine Region
Jervis Bay Marine Park (2.2.6.14)
Hunter Marine Park (2.2.6.13)
Cod Grounds Marine Park (2.2.6.14)
Central Eastern Marine Park (2.2.6.12)
Lord Howe Marine Park (2.2.6.11)
Solitary Islands Marine Park (2.2.6.10)
Gifford Marine Park (2.2.6.17)
Norfolk Marine Park (2.2.6.18)
Coral Sea Marine Region
Coral Sea Marine Park (2.2.6.19)
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Key Ecological Big Horseshoe Canyon (2.2.7.1)

Feature Upwelling East of Eden (2.2.7.2)

East Tasmania subtropical convergence zone (2.2.7.3)
Bass Cascade (2.2.7.4)

Seamounts of South and East of Tasmania (2.2.7.5)
Shelf Rocky Reefs Southeast Marine Region (2.2.7.6)
West Tasmania Canyons (2.2.7.7)

Tasmantid Seamount Chain (2.2.7.8)

Lord Howe Seamount Chain (2.2.7.9)

Tasman Front and eddy field (2.2.7.10)

Shelf Rocky Reefs Temperate East Marine Region
(2.2.7.11)

Canyons on the Eastern Continental Slope (2.2.7.3)
Upwelling off Fraser Island (2.2.7.13)
Norfolk Ridge (2.2.7.14)

Table 2-3 Values and Sensitivities of Other Protected Areas or Places in the DA

Other Protected Areas Receptor Type Relevant features present within the Described Area
Value/sensitivity

Social/Cultural/ National Parks Victoria
Conservation and Reserves e  Cape Howe Marine Park National (2.2.8.1)

e Gabo Island Lighthouse Reserve (2.2.8.2)

e  Croajingolong National Park (2.2.8.5)

e  Point Hicks Marine Park National Park (2.2.8.6)
e Beware Reef Marine Sanctuary (2.2.8.7)

e Cape Conran Coastal Park (2.2.8.8)

e The Lakes National Park & Gippsland Lakes
Coastal Park (2.2.8.9)

e Ninety Mile Beach Marine National Park (2.2.8.10)

e  Corner Inlet and Nooramunga Marine and Coastal
Parks (2.2.8.11)

e  Corner Inlet Marine National Park (2.2.8.12)

e  Wilsons Promontory Marine Park and Wilsons
Promontory National Park (2.2.8.13)

e  Cape Liptrap Coastal Park (2.2.8.14)

e  Bunurong Marine and Coastal Park and Bunurong
Marine National Park (2.2.8.15)

e  French Island Marine National Park (2.2.8.17)

e  Phillip Island Nature Park (2.2.8.16)

e Churchill Island Marine National Park (2.2.8.18)
e Yaringa Marine National Park (2.2.8.19)

e  Mornington Peninsula National Park (2.2.8.20)
e  Great Otway National Park (2.2.8.21)

e  Port Campbell National Park and Bay of Islands
Coastal Park (2.2.8.22)

Tasmania

e Hogan Group National Park (2.2.8.23)

e  West Moncoeur Island & East Moncoeur Island
(2.2.8.24)
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e  Curtis Island Nature Reserve and Devils Tower
Nature Reserve (2.2.8.25)

e Kent Group National Park (2.2.8.26)

e Logan Lagoon Conservation Area (2.2.8.27)
e  Strzelecki National Park (2.2.8.28)

e  Rocky Cape National Park (2.2.8.31)

e Narawntapu National Park (2.2.8.32)

e  Mount William National Park (2.2.8.33)

e  Freycinet National Park & Wye River State
Reserve (2.2.8.34)

e lle des Phoques Nature Reserve (2.2.8.35)

e  Maria Island National Park (2.2.8.35)

e Tasman National Park & Reserves (2.2.8.36)
e Lavinia State Reserve (2.2.8.29)

e  Hunter Island Group (2.2.8.30)

New South Wales
e Lord Howe Island Permanent Park Preserve
(2.2.8.37)
e  Cudgen, Wooyung and Billinudgel Nature
Reserves (2.2.8.40)

e  Cape Byron Marine Park (2.2.8.41)
e  Byron Coast Group of Nature Reserves (2.2.8.42)

e  Arakwal National Park and Cape Byron
Conservation Area (2.2.8.43)

e  Broadwater National Park, Bundjalung National
Park and lluka Nature Reserve (2.2.8.44)

e  Yuraygir National Park (2.2.8.45)
e  Solitary Islands Marine Park (2.2.8.46)

e Coffs Coast Regional Park and Moonee Beach
Nature Reserve (2.2.8.47)

e  Muttonbird Island Nature Reserve (2.2.8.48)
e  Bongil National Park (2.2.8.49)
e Jagun Nature Reserve (2.2.8.50)

e Gaagal Wanggaan (South Beach) National Park
(2.2.8.51)

e Hat Head National Park (2.2.8.52)
e Limeburners Creek National Park (2.2.8.53)
e Sea Acres National Park (2.2.8.54)

e Crowdy Bay National Park and Watson Taylors
Lake (2.2.8.55)

e Darawank, Khappinghat and Kattang Nature
Reserves (2.2.8.56)

e  Booti National Park and Wallis Lake (2.2.8.57)

e Myall Lakes National Park Little Broughton Island
and Stormpetrel Nature Reserves (2.2.8.58)

e Tomaree National Park (2.2.8.59)
e  Worimi Conservation Lands (2.2.8.60)

e Glenrock State Conservation Area and Awabakal
Nature Reserve (2.2.8.61)

e  Munmorah State Conservation Area and Bird
Island Nature Reserve and Wallarah National Park
(2.2.8.62)

e  Wyrrabalong National Park (2.2.8.63)

AUGO-EV-EMM-001,Rev 2 13 4 June 2020



Bass Strait Environment Plan Volume 1

Ex¢onMobil

e  Bouddi National Park, Brisbane Water National
Park & Ku-ring-gai Chase National Park (2.2.8.64)

e  Sydney Harbour National Park (2.2.8.65)

e  Malabar Headland National Park (2.2.8.66)

e  Towra Point Nature Reserve (2.2.8.67)

e Kamay Botany Bay National Park (2.2.8.68)

e Royal National Park (2.2.8.69)

e Five Islands Nature (2.2.8.70)

e  Seven Mile Beach National Park (2.2.8.71)

e  Jervis Bay Marine Park National Park (2.2.8.72)

e  Booderee National Park (2.2.8.73)

e Conjola National Park (2.2.8.74)

e Narrawallee Creek Nature Reserve (2.2.8.75)

e  South Pacific Heathland Reserve (2.2.8.76)

e  Meroo National Park (2.2.8.77)

e  Murramurrang National Park (2.2.8.78)

e Batemans Marine Park (2.2.8.79)

e  Eurobodalla National Park (2.2.8.80)

e Montague Island Nature Reserve (2.2.8.79)

e  Mimosa Rocks National Park (2.2.8.81)

e  Bournda National Park (2.2.8.82)

e Ben Boyd National Park (2.2.8.83)
Queensland

e K'gari, Great Sandy National Park (2.2.8.84)

e Noosa National Park (2.2.8.85)

e  Bribie Island National Park (2.2.8.86)

e  Moreton Island, Southern Moreton Bay Islands,
South Stradbroke Island National Parks (2.2.8.87)

e Naree Budjong Djara National Park (2.2.8.88)

Cultural - Indigenous
Heritage (2.5.1)

Indigenous
Protected Place

Babel Island
Mount Chappell Island

Listed Natural place
(2.5.2)

Big Dog Island
Badger Island
lungatalanana
Native Title Determination Area for Gunai-Kurnai People
Commonwealth Heritage Wetland Point Wilson

National Park

The Beecroft Peninsula

Headland Malabar Headland
Key Ecological Tasman Sea Mount Area
Feature
Commonwealth Heritage -
Listed Historic place
Historic Maritime (2.5.3.1) Historic Victoria 417
Shipwrecks Tasmania 415
New South Wales 328
QLD 72
Protected VIC
Shipwrecks

e SSAlert (1893)
e Clonmel (1841)
eSS Glenelg (1900)
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e Bega
e Lady Darling (1880)
e  M24 (Japanese Midget Submarine) (1942)

e AHS Centaur (1943)
e Aarhus (1894)

2.21 World Heritage

There are three relevant World Heritage listings which occur in or near the DA. Darlington Probation
Station and Port Arthur Historic Site are also on the Australian Convict Sites World Heritage list.

2.2.1.1 Australian Convict Sites

2.2.1.1.1 Darlington Probation Station

Darlington Probation Station, located on Maria Island National Park (Section 2.2.8.35) off the east coast
of Tasmania is the only declared World Heritage place in the DA. It offers a glimpse into our convict
past and the probation system that was unigue to Tasmania. The precinct has 13 intact structures that
remain and are set amongst a relatively unchanged landscape along the cove, uniquely demonstrating
the philosophy behind the probation system (DoEE, 2019d).

2.2.1.1.1 Port Arthur Historic Site

Located in the south-west on the Tasman Peninsula is the Port Arthur Historic Site. Port Arthur was
inscribed on the Australian Convict Sites World Heritage serial listing on 31 July 2010. Port Arthur was
established in the 1830s as a penal settlement. It remains a physical chronicle of a dramatic part of
Australia's history and together with its 60 or so buildings and picturesque landscape has become
Tasmania's most popular tourist destination (DoEE, 2019c).

2.2.1.1.1 Kingston and Arthur's Vale Historic Area

The Kingston and Arthur’s Vale Historic Area (KAVHA), on Norfolk Island, is of outstanding significance
to the nation as a convict settlement spanning the era of transportation to eastern Australia from 1788
to 1855. The punishment, living and working conditions for the convicts were extremely harsh and brutal
making it infamous as a 'hell on earth' with 'no hope of return’. KAVHA includes more than 40 buildings,
groups of buildings, ruins and archaeological remains within 225 hectares of relatively undisturbed land.
All structures were built by convicts from limestone quarried on the island or with local timber. There
was an exceptional phase of penal reform to rehabilitate convicts under Commandant Maconochie
between 1840 and 1844. His penal regime had an impact and was partly adopted in Fremantle Prison,
Britain and America (DAWE, 2020g).

2.21.2 Lord Howe Island Group

Located 700 kilometres north-east of Sydney and covering an area of 1,463 km?, the Lord Howe Island
Group comprises Lord Howe Island, Admiralty Islands, Mutton Bird Islands, Ball's Pyramid, and
associated coral reefs and marine environments. The justification criteria for its World Heritage listing
are its exceptional diversity of spectacular and scenic landscapes within a small area, including sheer
mountain slopes, a broad arc of hills enclosing the lagoon and Balls Pyramid rising abruptly from the
ocean. It is considered to be an outstanding example of an island system developed from submarine
volcanic activity and demonstrates the nearly complete stage in the destruction of a large shield
volcano. Having the most southerly coral reef in the world, it demonstrates a rare example of a zone of
transition between algal and coral reefs. Many species are at their ecological limits, endemism is high,
and unique assemblages of temperate and tropical forms cohabit. The second criteria is it's an
outstanding example of the development of a characteristic insular biota that has adapted to the island
environment through speciation. A significant number of endemic species or subspecies of plants and
animals have evolved in a very limited area. The diversity of landscapes and biota and the high number
of threatened and endemic species make these islands an outstanding example of independent
evolutionary processes (DoEE, 2019s). Endemic species occur in the flora and invertebrate fauna; 60%
of invertebrate fauna are endemic with discovery of new species still occurring. Of the endemic flora,
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more is known about the vascular plants of which 113 of the 239 species are endemic. Whilst less is
known about the non-vascular plants, they are also thought to be highly diverse and include endemic
species (DECCW, 2007). Lord Howe Island Group is within the Lord Howe Marine Park, refer Section
2.2.6.11 for information on this park.

2.21.3 Gondwana Rainforests of Australia

Gondwana Rainforests of Australia, comprising eight blocks of protected areas (366,703 ha), is situated
predominantly along the Great Escarpment on Australia’s east coast. The outstanding geological
features displayed around shield volcanic craters and the high number of rare and threatened rainforest
species are of international significance for science and conservation. One of the protected areas (136
ha) is within the lluka Nature Reserve (refer Section 2.2.8.38). The reserve is located on the north coast
of NSW, approximately 750 km north of Sydney and 150 km south of the NSW/QLD border. The coastal
reserve contains the largest single stand in New South Wales of littoral rainforest, a distinctive coastal
variant of sub-tropical rainforest, and the least extensive of all New South Wales rainforest types (DoEE,
2019an).

2.2.1.4 Fraser Island

Fraser Island World Heritage site covers 181,851 hectares and includes all of Fraser Island and several
small islands off the island's west coast. It is the world’s largest sand island, with long sweeps of ocean
beach, 40 kms of sand cliffs and inland remnants of tall rainforest growing on sand dunes, a
phenomenon believed to be unique in the world because it requires significant biological adaptation.
Fraser Island also represents significant biological evolution (such as the development of rare and
biogeographically significant species of plants and animals). Vegetation associations and succession
display an unusual level of complexity, with major changes in floristic and structural composition
occurring over very short distances. Evolution and specialised adaptation to low fertility, fire,
waterlogging and aridity is continuing in the ancient angiosperm flora of the heathlands and the
associated vertebrate and invertebrate fauna. The site also represents an outstanding example of
significant ongoing geological processes including longshore drift. Fraser Island also has a variety of
freshwater dune lakes which are exceptional in terms of number (half of the all the world’s perched
lakes), diversity and age (DAWE, 2020d).

2.2.2 National Heritage

The National Heritage List is Australia’s list of natural, historic and Indigenous places which are
classified to have outstanding heritage value to the nation. There are three classes for National Heritage
listings; natural, historic and indigenous. The declared World Heritage properties noted in Section 2.2.1
above are also listed on Australia’s National Heritage list. Other relevant National Heritage places
occurring in the DA are described below.

2.2.21 The Great Ocean Road and Scenic Environs — Historic Heritage

The Great Ocean Road and Scenic Environs is a 242 km road located on the west coast of Victoria,
commencing at Torquay and ending in Allansford, just east of Warrnambool which as well as following
the spectacular coast, passes inland through the forests of the Great Otway National Park and the rural
landscape west of the Otway Ranges. The site includes all the coastline between the two towns where
coastline abuts the dynamic ocean swells of Bass Strait, and the hinterland displays a diverse natural
environment including temperate rainforest, heathlands, wetlands, sheer cliffs, ancient rock stacks and
stunning beaches, which combined, provide a magnificent aesthetic landscape and seascape which
support a diverse range of flora and fauna, including threatened coastal and migratory birds.

The project to build the road was created to provide work and continuing welfare for First World War
returned servicemen over the 13 years it took to build, and also to provide a utilitarian memorial to all
Australian First World War servicemen. This accounts for its listing under the historic classification on
the database. It also provided the residents and tourists a means of accessing the spectacular coastal
landscape, for which it is most well-known now. The limestone at Port Campbell is significant for the
diversity of geomorphical features found in a single lithological unit giving rise to the distinctive rock
formations of the twelve Apostles, Bay of Island and Bay of Martyrs. The Otway Ranges Coastal
Cretaceous site is one of only two places in Australia where polar dinosaur fossils are found and
illustrates the environment prior to the separation of Australia from Antarctica. These features contribute
to the scientific and educational values of the place. The place includes a large part of the Great Otway
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National Park (refer Section 2.2.8.21) where a diverse range of ecosystems including wet and dry
sclerophyll forests, cool temperate rainforest and near the coast, shrublands and coastal heaths (DoEE,
2019p).

2.2.2.2 Ku-ring-gai Chase National Park, Lion, Long and Spectacle Island Nature Reserves —
Natural Heritage

Located at the entry to Broken Bay and the mouth of the Hawksbury River, Ku-ring-gai Chase National
Park, Lion, Long and Spectacle Island Nature Reserves span 15,000 ha, approximately 20 km north of
Sydney. The park and reserves contain an outstanding representation of the species that contribute to
the high endemism value of the Sydney region with high species richness across many groups and a
representative range of ecosystems. The complex pattern of 24 plant communities contribute species
richness with over 1000 native plant species present and an outstanding array of birds and other plant
species. Rock art can be seen cross the entire sandstone landscape and a small number of engravings
found on vertical boulders in close proximity to major waterways. Section 2.2.8.52 provides additional
information on the National Park (DoEE, 2019).

2.2.2.3 North Head - Historic Heritage

The northern, seaward entrance to Port Jackson, more commonly known as Sydney Harbour, is
important as it played a major role in the cultural and military life of the colony of New South Wales,
following the arrival of the First Fleet in 1788. The 'Heads', have signified arrival and departure at Port
Jackson since 1788 and are recognised as important, iconic, national landmarks. The North Head
Quarantine Station is important for its association with the establishment of the colony of NSW and with
Australia's development as an island-nation, susceptible to ship-borne disease. The quarantine station
has the longest history (1828-1977) of quarantine use in Australia. Existing structures at the North Head
Quarantine Station include hospital and isolation ward, cemeteries and memorials, wharf area,
separation facilities for first, second and third class passengers and an administration area. The area
comprises the entire headland of approximately 277 ha at Manly DoEE, 2019i).

2.2.2.4 Bondi Beach — Historic Heritage

Bondi Beach is significant in the course of Australia's cultural history as the site of the foundation of
Australia's first recognised surf lifesaving club in 1907. It is also has significant social value for being
having a central place in the development of Australia’s beach culture and it's way of life and leisure
(DOEE, 2019j).

2225 Kurnell Peninsula Headland — Historic Heritage

The site of first recorded contact between Indigenous people and Britain in eastern Australia (The
Meeting Place) representing the birthplace of a nation and the dispossession of Indigenous people is
on Kurnell Peninsula. The first landfall on continental Australia made by Captain James Cook,
Commander of the Endeavour at Kurnell Peninsula was a precursor of the colonisation of Australia by
Britain. On this voyage in 1770, Cook mapped Australia’s eastern coastline. The listed place occupies
approximately 325 hectares on the southern headland at the entrance to Botany Bay. It includes the
Meeting Place Precinct, including Captain Cook’s Landing Place, the coastal, landmark, sandstone,
areas of Kurnell Headland between Sutherland Point in the north and Doughboy Head in the south,
Endeavour Heights and sand dunes, including Botany Cone, in the south-west. The boundaries are
defined by Botany Bay National Park (Kurnell Section) and a small Sydney Water inholding at Potter
Point (DoEE, 2019f).

2.2.2.6 Kamay Botany Bay: botanical collection sites — Historic Heritage

Accompanying Captain James Cook on the 1770 voyage to Australia (refer 2.2.2.5 above) were botanist
Sir Joseph Banks and naturalist Dr Daniel Solander. Upon the first landing plants collected by Banks
and Solander included a large number of iconic Australian plant species, including some that later
became type-specimens which have important scientific and research value. The plant collection sites
at Kamay Botany Bay, together with the collected plant material, represent the symbolic and actual
integration of Australian flora into western science. Banks and Solander used ideas from Swedish
scientist Carl Linnaeus newly developed and revolutionary biological classification system (known as
the Linnaean System) to collect the plants for scientific study. This plant collection made a significant
contribution in revolutionising the international systematic biology discipline, shaped European
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perceptions of Australia and provided a benchmark for the Australian environment as well as catalysing
and informing subsequent botanical studies of Australia (DoEE, 2019h). The place is broadly comprised
of three areas: the Kurnell Peninsula and La Perouse Headland which are located within Kamay Botany
Bay National Park (refer Section 2.2.8.68) and the Towra Point Nature Reserve (refer Section 2.2.8.67).

Figure 2-3 shows the location of the National Heritage places and Ramsar Wetland in Botany Bay.
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Figure 2-3  National Heritage Places, RAMSAR wetland, National Parks and Reserves in Botany Bay

2.2.2.7 Royal National Park and Garawarra State Conservation Area — Natural Heritage

Bounded by the Pacific Ocean to the east, Port Hacking to the north, the 15,968 ha area of the Royal
National Park (15068 ha) and Garawarra State Conservation Area (900 ha) in NSW (south of Cronulla)
was the second National Park to be established in the world after Yellowstone. Its declaration in 1879
marked the beginning of the development of Australia’s National Park system of protected areas. With
greater access to and use of natural areas for recreation, the public’s concern for the natural
environment and its conservation grew. The establishment of Royal NP is considered to be the
beginning of the Australian conservation movement (DoEE, 2019e).

Royal National Park (Royal NP) and Garawarra State Conservation Area (Garawarra SCA) constitute
a major centre of temperate plant species richness in Australia, with more than 1000 species recorded.
The place is also extremely rich in perching birds, reptiles and butterflies and can be regarded as
exemplifying the biodiverse Hawkesbury Sandstone environment.

The park’s historical significance and species richness account for the official values of its National
Heritage listing. However this area has many other values which are described in the National Parks
and Reserves, Section 2.2.8.69.

2.2.2.8 Nepean Island Reserve and Phillip Island

Nepean Island Reserve and Phillip Island are part of the Norfolk Island group protected area system
located in the External Territories of Australia. Nepean Island Reserve is listed for its natural values and
is the main breeding site within the Norfolk Island Group for the masked booby Sula dactylatra. The
masked booby is one of eight seabird species known to breed on the island. Seven of these are
protected under Commonwealth legislation, and three are also protected under International treaties.
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The reserve supports populations of the nationally vulnerable nocturnal marbled gecko, Christinus
guentheri. This species is no longer found on Norfolk Island but remains on Nepean Island mainly due
to the absence of predation pressure from black rats. Nepean Island is historically significant for its
association with quarrying and timber-getting during the Second Settlement period (1825-55) (refer
Section 2.2.6.18) (DAWE, 2020h).

Phillip Island is important as several vascular plant species have survived there and are re-establishing
what were thought to be extinct including the endemic Norfolk Island abutilon Abutilon julianae, Phillip
Island wheat grass Elymus multiflorus var. kingianus and the endemic Phillip Island hibiscus Hibiscus
insularis. Phillip Island is the northern most breeding habitat for the Australasian gannet Morus serrator
and also supports one of the largest breeding populations of the red-tailed tropicbird Phaethon
rubricauda roseotincta (DAWE, 2020i).

2229 HMAS Sirius Shipwreck

The shipwreck site of HMS Sirius has outstanding heritage value to the nation because of its importance
in defining events in Australia’s cultural history and for its part in development of the processes of
Australian migration and defence. It also possesses rare and uncommon aspects of Australia’s cultural
history relating to early European settlement. The archaeological remains of HMS Sirius are the only
known remains of a vessel of the first fleet that sailed to Australia. The primary shipwreck site of HMS
Sirius is located east of Kingston Pier in Slaughter Bay, Norfolk Island (COA, 2011).

2.2.3 Wetlands of International Importance

Under the Ramsar Convention, wetland types have been defined to identify the main wetland habitats
represented at each site. The classification system uses three categories (with a number of wetland
types within each): (i) Marine/Coastal Wetlands; (ii) Inland Wetlands; and (iii) Human-made Wetlands.
The wetlands are selected on account of their international significance in terms of the biodiversity and
uniqueness of their ecology, botany, zoology or other natural process. A set of nine criteria have been
developed to identify and classify wetlands, these are shown in Table 2-4 below. Two Ramsar wetlands
are located inshore of Esso’s permit areas and several others occur in the DA (Figure 2-4).

Table 2-4 Criteria for identifying Wetlands of International Importance (DoEE, 2019u)

Group Ramsar Criteria

A Criterion 1: A wetland should be considered internationally important
if it contains a representative, rare, or unique example of a natural or
near-natural wetland type found within the appropriate biogeographic

Sites containing representative,
rare or unique wetland types

region.
B Criteria based on species and ecological communities
Sites of international importance Criterion 2: A wetland should be considered internationally important
for conserving biological diversity if it supports vulnerable, endangered, or critically endangered species

or threatened ecological communities.

Criterion 3: A wetland should be considered internationally important
if it supports populations of plant and/or animal species important for
maintaining the biological diversity of a particular biogeographic region.

Criterion 4: A wetland should be considered internationally important
if it supports plant and/or animal species at a critical stage in their life
cycles, or provides refuge during adverse conditions.

Specific criteria based on waterbirds

Criterion 5: A wetland should be considered internationally important
if it regularly supports 20,000 or more waterbirds.

Criterion 6: A wetland should be considered internationally important
if it regularly supports 1% of the individuals in a population of one
species or subspecies of waterbird.

Specific criteria based on fish
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Criterion 7: A wetland should be considered internationally important
if it supports a significant proportion of indigenous fish subspecies,
species or families, life-history stages, species interactions and/or
populations that are representative of wetland benefits and/or values
and thereby contributes to global biological diversity.

Criterion 8: A wetland should be considered internationally important
if it is an important source of food for fishes, spawning ground, nursery
and/or migration path on which fish stocks, either within the wetland or
elsewhere, depend.

Specific criteria based on other taxa

Criterion 9: A wetland should be considered internationally important
if it regularly supports 1% of the individuals in a population of one
species or subspecies of wetland-dependent non-avian animal
species.
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Figure 2-4  Wetlands of International Importance within the DA

2.2.31 Gippsland Lakes Ramsar Site

The Gippsland Lakes Ramsar Site is located in Victoria, south of the Eastern Highlands and to the east
of the La Trobe Valley. Covering a vast area, the lakes are a series of large, shallow, coastal lagoons
approximately 70 km in length and 10 km wide, separated from the sea by sand dunes. The surface
area of the lakes is approximately 364 km2 and the three main water bodies are Lakes Wellington,
Victoria and King.

The Gippsland Lakes Ramsar Site meets six of the Ramsar criteria:1, 2, 4, 6 & 8 (DoEE 2017s).
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The Gippsland Lakes is a particularly good representative example of a natural or near-natural wetland,
characteristic of the biogeographical region. It forms one of the largest coastal lagoon systems in the
Drainage Division and contains a distinctive landscape of wetlands and flat coastal plains. The site
supports a broad range of wetland types in close proximity to each other, including periodically
inundated palustrine marshes, permanently inundated palustrine marshes, shallow lacustrine (lake)
features, deep lacustrine features, lagoons with narrow inlets, and broad embayments.

The site supports several nationally threatened wetland fauna species at various stages of their life-
cycle including two nationally threatened frog species (green and golden bell frogs and growling grass
frogs), the vulnerable Australian painted snipe, a vulnerable fish species (the Australian grayling) and
three nationally vulnerable and endangered wetland-associated flora species (dwarf kerrawang, swamp
everlasting and metallic sun-orchid).

The site supports habitat and conditions that are important for critical life cycle stages of a variety of
wetland-dependent fauna species. The permanence of the main lakes and the relatively regular flooding
of the adjacent wetlands mean that this wetland is an important drought refuge for many water birds
and other aquatic species, including as permanent refuges and breeding sites for two threatened frog
species.

The Gippsland Lakes have been identified as being of outstanding importance for waterbirds, regularly
supporting more than 20,000 waterfowl. Waterbird species which are considered to have met the one
per cent population threshold are: Red-necked stint, Black swan, Sharp-tailed sandpiper, Chestnut teal,
Musk duck, Fairy tern and Little tern.

Gippsland Lakes provides important habitats, feeding areas, dispersal and migratory pathways, and
spawning sites for numerous fish species of direct and indirect fisheries significance. These fish have
important fisheries resource values both within and external to the site.

Currently, parts of the Lakes system are heavily used for commercial and recreational fisheries and
boating activities, while the immediate hinterland has been developed for agricultural use, and limited
residential and tourism purposes (DoEE, 2017q).

The Lakes are protected as a Ramsar site by the Lakes National Park and the Gippsland Lakes Coastal
Park (Refer Section 2.2.8.9). The locality of the Ramsar site is shown in Figure 2-5.

The ecological character description (ECD) of the Gippsland Lakes Ramsar Site as developed under
the requirements of the National Framework and Guidance for Describing the Ecological Character of
Australia’s Ramsar Wetlands (DEWHA, 2008), is summarised in Table 2-5. The information on the limits
of acceptable change, also required by the National Framework for describing the wetlands, are
summarised in Table 2-6 (DSEWPAC 2010).
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Figure 2-5 Locality of Gippsland lakes Ramsar Site (DSEWPAC, 2010)
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Table 2-5

Ramsar site (DSEWPAC 2010)

Summary of critical components, processes and services/benefits for the Gippsland Lakes

Critical components

Critical processes

Critical services/benefits

Wetland habitats: grouped as
follows

e (C1) marine subtidal
aquatic beds
(seagrass/aquatic plants).

e (C2) coastal brackish or

phytoplankton-dominated
habitats).

e fringing wetlands that can
occur within the site as—

e (C3) predominantly
freshwater wetlands

e (C4) brackish wetlands

wetlands.
Wetland flora and fauna:

e (C6) abundance and
diversity of waterbirds.

e (C7) presence of
threatened frog species

growling grass frog).

e (C8) presence of
threatened wetland flora
species.

saline lagoons (open water

e (Cb5) saltmarsh/ hypersaline

(green and golden bell frog;

Hydrological regime: (P1) patterns of
inundation and freshwater flows into
the wetland system, groundwater
influences and marine inflows that
affect habitat structure and condition.

Waterbird breeding functions: (P2)

critical breeding habitats for a variety of
waterbird species.

Threatened species: (S1) the
site supports an assemblage of
vulnerable or endangered
wetland flora and fauna that
contribute to biodiversity.

Fisheries resource values: (S2)
the site supports key fisheries
habitats and stocks of
commercial and recreational
significance.

Supporting Components

Supporting Processes

Supporting services/benefits

Other wetland habitats: supported
by the site (sand/pebble shores,
estuarine waters, etc.).

the site (for example, fish, aquatic
invertebrates).

Other wetland fauna: supported by

Climate: patterns of temperature,
rainfall and evaporation.

Geomorphology: key geomorphologic/
topographic features of the site.

Coastal and shoreline processes:
hydrodynamic controls on coasts and
shorelines through tides, currents,
wind, erosion and accretion.

Water quality: water quality influences
aguatic ecosystem values, noting the
key water quality variables for
Gippsland Lakes are salinity, dissolved
oxygen, nutrients and sediments.

Nutrient cycling, sediment processes

and algal blooms: primary productivity
and the natural functioning of nutrient
cycling/flux processes in waterbodies.

Biological processes: important
biological processes such as primary
productivity.

Tourism and recreation: the site
provides and supports a range of
tourism and recreational
activities that are significant to
the regional economy.

Scientific research: the site
supports and contains features
important for scientific research.
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Table 2-6 Limits of acceptable change (LAC) — Gippsland Lakes Ramsar site (DSEWPAC 2010)

Number | Indicator for Critical | Relevant | Limit(s) of Acceptable Change Spatial Underpinning baseline | Secondary
Component/ timescalel scale/temporal data critical
Process/Service for scale of C,P,S
the LAC measurements addressed

through
LAC

Critical components

Ci Marine sub-tidal Long Term | Total seagrass extent will not decline by greater than 50 per cent | Sampling to occur at | Level B — Recent P1
aquatic beds of the baseline value of Roob and Ball 1997 (that is, 50 per cent | least twice within the | quantitative data
(for example, within of 4330 hectares = 2165 hectares) in two successive decades at | decade under describes seagrass
Lake King, Lake a whole of site scale. consideration. condition at various sites
Victoria, Lake Tyers, Total mapped extent of dense and moderate Zostera will not Baseline mapping | but over a limited
Bunga Arm and Lake decline by greater than 80 per cent of the baseline values against which this | timeframe. There is no
Bunga) determined by Roob and Ball (1997) in two successive decades |LAC can be tested |available seagrass

at any of the following locations: is within Roob and Igotndltlon data prior to
Fraser Island Ball 1997. ISANng.
Point Fullerton, Lake King Note that the
s . seagrass
Point King, Raymond Island, Lake King assessment by
Gorcrow Point — Steel Bay, Lake Victoria Hindell (2008) did
Waddy Island, Lake Victoria not produce
mapping but did use
similar sampling
sites to Roob and
Ball.

Cc2 Coastal brackish or Long Term | No change in wetland typology from the 1980 classification of To be determined Level B — VMCS mapping | P1, S2
saline lagoons (for Corrick and Norman (1980), as presented in Figure 2-3. based on expert data describes wetland
example, Lake King, review. extent. This is coarse
Lake Victoria, Lake : h . ke Ki K be d ined scale mapping and
Wellington, Lake Long Term | A long-term change in ecosystem state at Lake King, Lake To be determine should be considered as
Tyers) Victoria or Lake Tyers from relatively clear, seagrass- dominated | based on expert indicative only.

estuarine lagoons to turbid, algae dominated system review.
(characteristic of Lake Wellington) will represent a change in
ecological character.
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Short Term | No single cyanobacteria algal bloom event will cover greater Algal bloom extent |Level A—The
than 10 per cent of the combined area of coastal brackish/saline | (per cent lakes area | occurrence of
lagoons (that is, Lake King, Victoria, Wellington and Tyers) in and location) and cyanobacteria algal
two successive years. number should be |blooms are well
reported annually, |documented. The extent
but assessed on an | of algal blooms
ongoing basis. historically has not been
assessed, including at
the time of site
declaration.

C3 Fringing wetlands — | Long Term | No change in wetland typology from the 1980 classification To be determined Level B — VMCS P1, P2, C6,
predominantly (Corrick and Norman 1980; See Figure 2-3). In this regard, the based on expert mapping data describes |C7, C8
freshwater marsh at conversion of vegetation communities at Sale Common and review. wetland extent during
Macleod Morass and Macleod Morass from a predominantly freshwater character (for 1980. This is coarse
Sale Common example, giant rush, common reed, cumbungi) to those of a scale mapping and

brackish water character (brackish or swamp scrub/saltmarsh should be considered as
species) will represent a change in ecological character. indicative only. There is

The total mapped area of freshwater marshes (shrubs and reed | Sampling to occur ggt:vgilgrb :g lci:gtrir:gumty

wetland types) at Sale Common and Macleod Morass will not at least twice within

decline by greater than 50 per cent of the baseline value outlined | the decade under

in VMCS for 1980 (that is, 50 per cent of 402 hectares = 201 consideration.

hectares) in two successive decades.

Short Term | In existing freshwater wetland areas, the annual median salinity | Annual median Level C — No available
should not be greater than one grams per litre in two successive |based on at least baseline data. Value
years. Note that where ambient water quality characteristics fall | eight sampling based on species salinity
outside the range of these baseline levels, and ecosystem health | periods per year, tolerances.
indicators shows no signs of impairment, the LAC may need to | encompassing wet
be adjusted accordingly. and dry periods.

C4 Fringing wetlands — | Long Term | For all fringing brackish wetlands: To be determined | As for C3. P1, P2, C6,
brackish marsh No change in wetland typology from the 1980 classification based on expert C7.C8
(for example, Dowd (Corrick and Norman 1980). review.
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MOrass; -CI—ZT%Ht?arL Medium For Dowd Morass and the Heart Morass: Annual median Level C — No available
orass; eban . L . i i
M L ){( Term The annual median salinity will be less than four grams per litre | Pased on atleast | baseline data. This value
orass, Lake in five successive vears eight sampling is based on species
Coleman {Tucker y : i
. . - . periods per year, tolerances and
Swamp}) Note that where ambient water quality characteristics fall outside encompassing wet | requirement for salinity to
the range of these baseline levels, and ecosystem health :
S ; - ' and dry periods. be less than four grams
indicators shows no signs of impairment, LAC may need to be per litre to allow
adjusted accordingly. reproduction (refer
Tilleard and Ladson
2010).
Long Term | The total area of common reed at Dowd Morass will not decline | Sampling to occur | Level A —Boon et al.
by greater than 50 per cent of the 1982 baseline value (that is, at least twice within | (2007) provides good
50 per cent of 480 hectares = 245 hectares) outlined in Boon et | the decade under | quality mapping data
al. (2007) in two successive decades. consideration. relevant to time of listing.
C5 Fringing wetlands — | Medium No change in wetland typology from the 1980 classification To be determined | As for C3. P1, C6
saltmarsh/hypersaline | Term (Corrick and Norman 1980). based on expert
marsh The total mapped area of salt flat, saltpan and salt meadow review.
(for example, Lake habitat at Lake Reeve Reserve will not decline by greater than Sampling to occur
Reeve) 50 per cent of the baseline value outlined in VMCS for 1980 (that | at least twice within
is, 50 per cent of 5035 hectares = 2517 hectares) in two the decade under
successive decades. consideration.
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C6 Abundance and Medium The number of standard 20 minute searches (within any ten year | Sampling to be Level A — Birds Australia | P1, P2
diversity of waterbirds | Term period) where waterbird abundance is less than 50 individuals will | undertaken at least | data, while standardised
not fall below 50 per cent of the ‘baseline’ value (based on Birds | twice a year over in terms of sampling
Australia count data — 1987-2010), for the following species: any 10 year period | effort per site, is not
black swan = 15 per cent of surveys at stations standardised in terms of
_ containing frequency of sampling

chestnut teal = 10 per cent of surveys favourable habitat | events at any given
Eurasian coot = 11 per cent of surveys. for these species sampling location. Data
The absence of records in any of the following species in five (see Table E8 for | should be considered
successive years will represent a change in character: red- necked | locations). Surveys | indicative only.
stint, sharp-tailed sandpiper, black swan, chestnut teal, fairy tern, | should consist of Level A — Records for
little tern, musk duck, Australasian grebe, grey teal, Eurasian coot, | Standardised 20 these species are
great cormorant, red knot, curlew sandpiper. minute counts. reliable. Birds Australia
Median abundance (derived from at least three annual surveys Sampling to be and DSE data can be
{summer counts} over a 10-year period) falls below the 20t undertaken at least | used to assess this
percentile baseline value. Note: An adequate baseline will need to | twice a year (during | qualitative LAC.
be established to assess this LAC (for example, at least three summer) at stations | There are no baseline
annual surveys (summer counts) over a 10-year period). containing data available for this

favourable habitat || ac.

for these species

(see section 3.4.1

for important

locations).

Recommended

baseline monitoring

program should

include:

A combination of

aerial and ground

surveys.

Representative

coverage of primary

habitats within the

site.
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Cc7 Presence of Medium The site will continue to support suitable habitat for growling grass | Refer to C3. Level C — Surveys for P1
threatened frogs Term frog and green and golden bell frog. In this regard, the LAC for Recommended these species have been
Component 3 applies. baseline monitoring opportunistic. The most
There is insufficient data to develop a LAC relating directly to site | program should recent record for growling
usage by these species, which represents a critical information comprise a grass frog is 2007,
gap. Should baseline data become available in the future, the minimum two annual | Whereas the green and
following LAC will apply: a significant reduction (greater than 25 | sampling periods golden bell frog was
per cent over a period of 5 years) in the local adult population separated by at recorded at the site in
within the site, especially for important local populations (for least one year (and |1998. Thereareno
example, within Macleod Morass, Sale Common, Ewings Marsh, | within a 5 year empirical data describing
Roseneath wetlands (Morley Swamp and Victoria Lagoon), the | period). abundances at the site.
Heart Morass and freshwater pools on Rotamah Island).
c8 Presence of Long Term | The three threatened flora species (Rulingia prostrata, Thelymitra | Based on Level C — Setting of P1
threatened wetland epipactoides and Xerochrysum palustre) continue to be supported | opportunistic empirical limits of
flora species within the boundaries of the Gippsland Lakes Ramsar site. searches. acceptable change is not
possible at present, given
the absence of
guantitative estimates of
population size of
threatened species within
the site, and more
importantly the viability of
populations (and their key
controls) within the site.
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Critical processes

P1 Hydrological regime

Short Term
— Medium
Term

Wetland wetting frequency, flushing frequency and flushing
volume are maintained as follows:

Wetland Wetting Flushing Required Flushing|
Frequency Frequency Volume
Sale Annual  with 2-3 times/decade 4GL
Common 100 per cent
reliability
Dowd 5-7 times/decade | 2-3 times/decade 15GL
Morass
The Heart 5-7 times/decade | 2-3times/decade 15GL
Morass

From Tilleard and Ladson (2010); note that larger flushing
volumes (~20GL) are identified as being needed for Dowd and
the Heart Morasses following saline flood events in the Lake
Wellington system (for example, when the wetlands are filled
with saline water from Lake Wellington and this corresponds with
low flows in the Latrobe River).

Refer to LAC for
details. Values
measured at
existing gauging
stations in the lower
reaches of the
Rivers or otherwise
in the wetlands
themselves.

LAC have been identified
for these wetlands on the
basis that they are the
best indicators of
freshwater flows into the
broader Gippsland Lakes
system.

Level C — LAC based on
Tilleard and Ladson
(2010) ‘Hydrological
Analyses to Support
Determination of
Environmental Water
Requirements in the
Gippsland Lakes’. This is
a threshold-based LAC
that is based on
modelling and ecological
assessments.

Note that these values
should be considered as
indicative only at this
stage, and should be
constantly reviewed.

Tilleard and Ladson
(2010) indicate no work
has been done for
wetlands on the Mitchell
(Macleod Morass);
McLennan Straits
(Morley Swamp, Lake
Betsy); or Jones Bay.

Cl1-C8
S1, 82
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P2 Waterbird breeding Short Term | Abandonment or significant decline (greater than 50 per cent) in Recommended Level C — The use of the |C6
the productivity of two or more representative breeding sites baseline monitoring | site by these species is
(based on two sampling episodes over a five year period) within program should well documented.
any of the following site groupings: comprise a However, there are no
Lake Coleman, Tucker Swamp and Albifrons Island — Australian | Minimum two annual | empirical data describing
pelican. sampling periods breeding rates.
; i d by at Baseline data will need t
Bunga Arm and Lake Tyers — little tern and fairy tern. lseparate g | caseine data wil needto
east one year (and | pe collected to assess
Macleod Morass, Sale Common and Dowd Morass — black swan, | within a 5 year this LAC
Australian white ibis, straw-necked ibis, and little black cormorant. | period). ’
Critical services/benefits
S1 Threatened species N/A No LAC are proposed for painted snipe and Australasian bittern at | N/A Level C — Site records are | P1, C3
the current time until greater information is available about not recent, uncommon
patterns of usage and populations in the Ramsar site. Other and the location within the
threatened species are dealt with in the critical components above. Ramsar boundary not
known.
Long Term | Australian grayling continues to be supported in one or more of the | Setting of more Level C — This species P1,C1, C2
catchments draining into the Gippsland Lakes. empirical limits of has been recorded in the
acceptable change |major drainages that
not possible at drain into the site.
present, given the Juveniles have an
absence of apparent obligate
quantitative estuarine phase, and
population data for | therefore must use the
this species for any | site in order for this
of the rivers and species to persist in these
creeks that drain drainages. There are no
into the site. data describing the
population status of this
species in these
drainages.
S2 Fisheries resource Medium Total annual black bream commercial fishing catch per unit effort | Median measured Level B — While some C1, C2, C3,
values Term will not fall below the 10" percentile historical baseline value of 6.1 | °Ver five years. commercial fish data has | C4, C5
(see Section 3.8.2) in a five successive year period. been accessed and
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Sub-optimal black bream spawning conditions should not occur in
any successive five year period within key spawning grounds (that

Annual median
value for the period

is, mid-lower estuaries and adjacent waters of main lakes) during | October to
the peak spawning period (October to December). Based on December.
Tilleard (2009), optimal conditions are as follows:

Water column salinity is maintained in brackish condition (for As above.

example, between 17-21 grams per litre median value) in the
middle of the water column in the mid-lower estuaries and adjacent
waters of the main lakes

The salt wedge is located within the mid-lower section of the
estuarine river reaches or just out into the main lakes as opposed
to far upstream or well-out into the Lakes.

reviewed as part of the
current study, the
abundance and usage of
the Gippsland Lakes by
key fish species of
commercial and
recreational significance
is not well quantified. The
baseline data used in this
LAC has limited duration
(five years), and is
unlikely to be
representative of patterns
in abundance over longer
timeframes. This LAC will
need to reviewed and
refined.

Level C — based on
conditions outlined in
Tilleard (2009).

C — component, P — process , S/B — service/benefit
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2.2.3.2 Corner Inlet Ramsar Site

The Corner Inlet Ramsar Site is located on the south-east coast of Victoria. It is bounded to the west
and north by the South Gippsland coastline, in the south-east by a series of barrier islands and sandy
spits lying end to end and separated by narrow entrances, and to the south by the hills of Wilsons
Promontory.

The Corner Inlet Ramsar Site also meets six of the Ramsar criteria (DOoEE 20170): 1, 2, 4, 5, 6 and 8
(as described above).

Corner Inlet is a very good example of a wetland enclosed by barrier islands in Victoria and contains
the most extensive intertidal mudflats in Victoria. The area contains the only extensive bed of the Broad-
leafed seagrass in Victoria. The islands of Corner Inlet, although not rich in plant diversity, are of high
biogeographical significance as a result of their geological history and connectivity to the mainland
during ice ages. The islands also contain significant areas of saltmarsh and mangroves, both of which
are communities of very limited distribution. These communities filter pollutants, stabilize sediments and
protect the shoreline from erosion.

Corner Inlet provides breeding habitat for a variety of waterbirds, including several species listed as
threatened at the State level and/or occurring in significant numbers and habitat for significant
aggregations of waterbirds during post-breeding, and as a refuge during adverse environmental
conditions. Corner Inlet regularly supports well over 20,000 waterbirds including species such as the
Eastern curlew, Curlew sandpiper, Bar-tailed godwit, and Double-banded plover.

The Corner Inlet Ramsar Site has regularly supported more than one per cent of the population of the
Pied oystercatcher, Sooty oystercatcher, Pacific gull, Fairy tern, Red knot, Red necked stint and
Chestnut teal.

Corner Inlet supports the nationally critically endangered Orange bellied parrot as well as several other
vulnerable and endangered species, including the growling grass frog and Australian grayling. The
Southern right whale, Leathery turtle, Swift parrot and Shy albatross have all also been recorded at the
site.

Corner Inlet provides important habitats, feeding areas, dispersal and migratory pathways, and
spawning sites for numerous fish species. Some of these include King George whiting, Australian
salmon, greenback flounder, southern garfish, leatherjackets (several species), short-finned eel and
gummy shark.

Corner Inlet was used traditionally by Indigenous people and many archaeological sites including
scarred trees, burial sites, artefact scatters, shell middens and camps have been found. Currently, the
Ramsar site is used for biological conservation, ports with servicing facilities for off-shore oil and natural
gas exploration, commercial fishing, recreational fishing, and other recreational activities. Diving is
popular around the numerous shipwreck sites in Corner Inlet and around the barrier islands (DoEE,
20170).

The site is protected as a Ramsar site by the Nooramunga and Corner Inlet Marine and Coastal Parks,
and by part of it lying within the Corner Inlet Marine National Park (Section 2.2.8.11). The locality of the
Ramsar site is shown in Figure 2-6.

The ecological character description (ECD) of the Corner Inlet Ramsar Site is summarised in Table 2-7
with limits of acceptable change summarised in Table 2-8 (DSEWPAC, 2011b).

In the context of the Bass Strait Operations and predicted extent of the DA, critical components that
may be affected by a major spill event include Seagrass, mangroves, saltmarshes and intertidal and
subtidal waters (C1), Waterbird breeding (P1), Threatened species (S1) and Fish abundance (S2).
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Figure 2-6  Locality of Corner Inlet Ramsar Site (DSEWPAC, 2011b)
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Table 2-7

Ramsar site (DSEWPAC, 2011b)

Summary of critical components, processes and services/benefits for the Corner Inlet

Critical Components

Critical Processes

Critical Services/Benefits

C1. Several key wetland mega-
habitat types are present:

e seagrass
¢ intertidal sand or mud flats
e mangroves

e saltmarshes

e permanent shallow marine
water

C2. Abundance and diversity of
waterbirds

P1. Waterbird breeding is a key life
history function in the context of
maintaining the ecological character
of the site, with important sites
present on the sand barrier islands

S1. The site supports nationally
threatened fauna species
including:

e orange-bellied parrot

e growling grass frog

o fairytern

e Australian grayling

S2. The site supports
outstanding fish habitat values
that contribute to the health and
sustainability of the bioregion

Supporting Components

Supporting Processes

Supporting Services/Benefits

Important geomorphological
features that control habitat extent
and types include:

e sand barrier island and
associated tidal delta system

e the extensive tidal channel
network

¢ mudflats and sandflats.

Invertebrate megafauna in
seagrass beds and subtidal
channels are important elements of
biodiversity and control a range of
ecosystem functions.

The diverse fish communities

underpin the biodiversity values of
the site

Climate, particularly patterns in
temperature and rainfall, control a
range of physical processes and
ecosystem functions

Important hydraulic and
hydrological processes that
support the ecological character of
the site includes:

e  Fluvial hydrology. Patterns of
inundation and freshwater
flows to wetland systems

e  Physical coastal processes.

e  Hydrodynamic controls and
marine inflows that affect
habitats through tides,
currents, wind, erosion and
accretion.

e  Groundwater. For those
wetlands influenced by
groundwater interaction, the
level of the groundwater
table and groundwater
quality.

Water quality underpins aquatic
ecosystem values within wetland
habitats. The key water quality
parameters for the site are salinity,
turbidity, dissolved oxygen and
nutrients.

Important biological processes
include nutrient cycling and food
webs.

The site supports recreation and
tourism values (scenic values,
boating, recreational fishing,
camping, etc.) that have important
flow-on economic effects for the
region.

The site provides a range of
values important for scientific
research, including a valuable
reference site for future
monitoring.
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Table 2-8 Limits of acceptable change (LAC) — Corner Inlet Ramsar site (DSEWPAC, 2011b)

Number | Indicator for Relevant Limit(s) of Acceptable Change Spatial Underpinning baseline data |Secondary
Critical timescale! scale/temporal scale critical
Component / of measurements C,P,S
Process/Service addressed
for the LAC through

LAC
Critical Components
C1 Seagrass extent | Long Term Total mapped extent of dense Posidonia will not | Sampling to occur at | Recent quantitative data S2
decline by greater than 10 percent of the baseline | least twice within the | describes seagrass condition
value outlined by Roob et al. (1998) at a whole of | decade under at various sites but over a
site scale (baseline = 3050 hectares; LAC = consideration. limited timeframe. It is thought
mapped area less than 2745 hectares) on any Note that the seagrass that the Roob et al. (1998)
occasion. (Note: the small degree of allowable assessment by Hindell study under-estimated the total
change recognises that this seagrass species is a (2008) did not produce available seagrass habitat (J.
critical habitat resource and generally shows low mapping but did use Stevenson, Parks Victoria,
natural variability.) similar sampling sites | P€rs. comm. February 2011),
Total mapped extent of the dense and medium to Roob et al. hence a 10 per cent change
density Zosteraceae will not decline by greater from this baseline value would
than 25 percent of the baseline values outlined by represent a larger actual
Roob et al. (1998) at a whole of site scale on two change from the true baseline.
sampling occasions within any decade. Note: Prior to declaration,
Dense Zostera - Baseline = 5743 hectares (LAC = Posidonia covered
mapped area less than 4307 hectares) approximately 44 per cent
Medium Zostera - Baseline = 1077 hectares (LAC (él,QOOlge;étarl\eﬂs) of thelz';%
= mapped area less than 807 hectares) ( oore )- organ ( )
estimated that Posidonia
(Note: the moderate degree of allowable change meadows covered 11,900
recognises that these seagrass species generally show hectares in 1965 and 9,000 to
moderate degrees of natural variability) 9,500 square kilometres in
1983-84. There is uncertainty
regarding these mapping data
and therefore empirical LACs
! Short Term — measured in years; Medium Term — five to 10 year intervals; Long term — 10+ year intervals.
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Number | Indicator for Relevant Limit(s) of Acceptable Change Spatial Underpinning baseline data |Secondary
Critical timescale! scale/temporal scale critical
Component / of measurements C,P,S
Process/Service addressed
for the LAC through

LAC
have not been developed from
these data.

Mangrove forest |Longterm Based on EVC mapping, it is estimated that Sampling to occur at | No available data to determine | S2
extent mangroves presently cover an area of 2137 least twice within the | changes in extent over time. It
hectares within the site (see Section 3.3.1). A10 |decade under is unlikely that this has
percent reduction in the total mapped mangrove | consideration. changed markedly since
area, observed on two sampling occasions within Ramsar listing. Note that there
any decade, is an unacceptable change. (LAC — are uncertainties regarding the
mapped area less than 1924 hectares). (Note: quality of existing mapping,
the small degree of allowable change recognises and therefore the baseline
that mangroves are a critical habitat resource and value should be considered as
generally shows low natural variability) indicative only.
Saltmarsh extent |Long term Based on EVC mapping, it is estimated that Sampling to occur at | No available data to determine | S2
intertidal saltmarsh presently covers an area of least twice within the | changes in extent over time. It
6500 hectares within the site (see Section 3.3.1). A | decade under is unlikely that this has
10 percent reduction in the total mapped consideration. changed markedly since
saltmarsh area, observed on two sampling Ramsar listing.
occasions within any decade, is an unacceptable The note regarding data quality
change (LAC — mapped area less than 5850 for mangroves applies also to
hectares). (Note: the small degree of allowable saltmarsh.
change recognises that saltmarsh is a critical
habitat resource and generally show low natural
variability)
Shallow subtidal |Long term A greater than 20 percent reduction in the extent of | Sampling to occur at NLWRA mapping data S2
waters subtidal channel (areas mapped by NLWRA =16 | least twice within the | describes wetland extent. This
349 hectares), observed on two sampling decade under is coarse scale mapping and
occasions within any decade, will represent a consideration. should be considered as
change in ecological character (LAC — mapped indicative only.
area less than 13 079 hectares). (Note: the Note: there is a need to
moderate degree of allowable change recognises develop a condition-based
that shallow subtidal waters represent a critical LAC for this critical component.
While some water quality data
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maximum annual abundance of migratory species
of 42 811 birds, with a mean annual abundance of
migratory species being 31 487 birds (deriving
from 28 years of data collection to September
2008). The annual abundance of migratory
shorebirds will not decline by 50 per cent of the
long-term annual mean value (that is, must not fall
below 15 743 individuals) in three consecutive
years. (Note: the large degree of allowable change
recognises that these species can show high

counts) within the
decade under
consideration.

most notably Birds Australia
monitoring

programs

Number | Indicator for Relevant Limit(s) of Acceptable Change Spatial Underpinning baseline data | Secondary
Critical timescale! scale/temporal scale critical
Component / of measurements C,P,S
Process/Service addressed
for the LAC through

LAC
habitat resource, generally show low natural exists, this is presently
variability, but data reliability is low) insufficient to derive a LAC (i.e.

whether a change in water
quality represents a true
change in ecological character
of the wetland)
Inlet waters Long term A greater than 20 percent reduction in the extent of | Sampling to occur at | VMCS mapping data describes | S2
(intertidal flats) permanent saline wetland — intertidal flats (areas least twice within the | wetland extent. This is coarse
mapped by DSE =40 479 hectares, see Figure 3- | decade under scale mapping and should be
1), observed on two sampling occasions within consideration. considered as indicative only.
any decade, will represent a change in ecological Note: there is a need to
character (LAC — mapped area less than 36 431 develop a condition-based
hectares). (Note: the moderate degree of LAC for this critical component.
allowable change recognises that intertidal flats While some water quality data
represent a critical habitat resource and generally exists, this is presently
show low natural variability. A loss of intertidal flat insufficient to derive a LAC (i.e.
would also result in changes in seagrass) whether a change in water
quality represents a true
change in ecological character
of the wetland)

Cc2 Abundance and | Short term Mean annual abundance of migratory bird species | At least four annual Bird count data are available P2

of waterbirds (All species) - Birds Australia (2009c) notes that there is a surveys (summer from a variety of programs,
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Number | Indicator for Relevant Limit(s) of Acceptable Change Spatial Underpinning baseline data |Secondary
Critical timescale! scale/temporal scale critical
Component / of measurements C,P,S
Process/Service addressed
for the LAC through

LAC
levels of natural variability, and that limitations of
existing baseline data)change recognises that
these species can show high levels of natural
variability, and that limitations of existing baseline
data)
Short term ¢ Mean annual abundance of migratory species that | At least five annual Bird count data are available P2
(individual meet the one per cent criterion will not be less surveys (summer from a variety of programs,
species) than 50 per cent of the long-term annual mean counts) within the most notably Birds Australia
value in five years of any ten year period. These | decade under monitoring programs
values are follows: consideration.
e curlew sandpiper — baseline = 2588 birds, LAC =
1294 birds
e  Dbar tailed godwit — baseline = 9727 birds, LAC =
4863 birds
e eastern curlew — baseline = 1971 birds, LAC =985
birds
e pied oystercatcher — baseline = 893 birds, LAC =
446 birds
e  sooty oystercatcher — baseline = 285 birds, LAC =
142 birds
e double-banded plover— baseline = 523 birds, LAC
=261 birds
There are insufficient baseline data to determine long-
term average abundance of fairy tern and Pacific gull.
(Note: the large degree of allowable change recognises
that these species can show high levels of natural
variability, and that limitations of existing baseline data)

Critical Processes

P1 Waterbird Short Term | A greater than 50 per cent decrease in nest production at | Recommended The use of the site by these Cc2
breeding two or more monitoring stations (based on two sampling | baseline monitoring species is well documented.

AUGO-EV-EMM-001,Rev 2 37 4 June 2020




Bass Strait Environment Plan Volume 1

Ex¢onMobil

Number | Indicator for Relevant Limit(s) of Acceptable Change Spatial Underpinning baseline data | Secondary
Critical timescale! scale/temporal scale critical
Component / of measurements C,P,S
Process/Service addressed
for the LAC through

LAC
episodes over a five year period) within any of the program should However, there are no
following locations and species: comprise a minimum | empirical data describing nest
e Clomel Island - fairy tern, hooded plover, Caspian | WO annual sampling | or egg production rates.
tern, crested tern periods separated by | Baseline data will need to be
. at least one year (and | collected to assess this LAC.
e Dream Island - fairy tern, hooded plover, crested within a five year
tern period).
e Snake Island and Little Snake Island - pied
oystercatcher

Critical Services/Benefits

S1 Threatened N/A For orange-bellied parrot and growling grass frog, an Based on multiple Most site records are based on | P1, C3
Species unacceptable change will have occurred should the site no | targeted surveys at opportunistic surveys

longer support these species. appropriate levels of
spatial and temporal
replication (at least four
annual surveys in
preferred habitats) over
a 10 year period.
Short Term | For Australian grayling, an unacceptable change will have | Based on four annual | This species has been recorded | P1, C1, C2
occurred should all of the drainages that drain into Corner | surveys in a 10 year in the major drainages that
Inlet no longer support this species. period at multiple sites | drain into the site. There are no
located in all major data describing the population
catchments. status of this species in the site.
Abundance data are available
for drainages that discharge into
the site (Ecowise 2007,
O’Connor et al. 2009).
O’Connor et al. (2009) notes
that collection of this species is
difficult and requires targeted
survey techniques. Few
targeted empirical surveys have
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Number | Indicator for Relevant Limit(s) of Acceptable Change Spatial Underpinning baseline data |Secondary
Critical timescale! scale/temporal scale critical
Component / of measurements C,P,S
Process/Service addressed
for the LAC through

LAC
been undertaken in the site’s
drainages to date

S2 Fish abundance | Medium term | An unacceptable change will have occurred if the long term | Annual fish catch Commercial fish catch data. S2
(using fish catch (greater than five years) median catch falls below the 20" | measured over a Note that there are presently no
of key species as percentile historical baseline values in standardised greater than five year | fisheries-independent baseline
a surrogate) abundance or catch-per unit effort of five or more period. data (collected using empirical,

commercially significant species (relative to baseline) due systematic methods) describing

to altered habitat conditions within the site. The 25" patterns in the distribution and

percentile pre-listing baseline commercial catch per unit abundance of key species.

effort values for the site are as follows (units are tonnes Therefore, the limits of

per annum per number of boats): acceptable change should be

Australian salmon 379 treated with caution, noting

rock flathead 316 socio-economic factors should
be taken into account when

southern sand flathead 373 assessing catch data

greenback flounder 514 underpinning this LAC.

southern garfish 1452

yelloweye mullet 740

gummy shark 167

King George whiting 1347
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2.2.3.3 Logan Lagoon Ramsar Site

The site is an excellent, regionally representative example of a coastal estuarine wetland system and
includes Logan, Syndicate and Wilsons Lagoons, Pot Boil Point and part of Planters Beach.

The Logan Lagoon Ramsar site is enclosed within the Logan Lagoon Conservation Area and is located
on the south-east corner of Flinders Island in Bass Strait, Tasmania.

Logan Lagoon meets five of the Ramsar Criteria: 1, 2, 3, 4 and 6.

The Logan Lagoon Ramsar site is in the Tasmanian Australian Drainage Division. It contains two sites
listed on the Tasmanian Geoconservation Database; Logan Lagoon Holocene Shorelines and Planter
Beach Coastal Barrier System. Logan Lagoon, with other lagoons and dunes in the area, provides a
representative and outstanding example of the development of Holocene shorelines for the local region.
Planter Beach Coastal Barrier System, partly within the site, is a representative and outstanding
example of how offshore bars formed with Holocene sea level rise and barrier growth has enclosed the
coast, forming large lagoons. Logan Lagoon is recognised as a wetland in near pristine condition.

The nationally threatened Northern leek orchid occurs within the Logan Lagoon Ramsar site (DoEE,
2017v). The nationally threatened subspecies of the Common wombat (Bass Strait) also occurs on the
site and is restricted to Flinders Island.

Logan Lagoon supports species and communities threatened in the Tasmania Drainage Division,
particularly Callitris rhomboidea forest and the rayless starwort. The site provides breeding habitat for
two beach nesting shorebirds that are threatened in the region, the Fairy tern and Little tern.

The Logan Lagoon Ramsar site is an important area for birds migrating between south-eastern Australia
and Tasmania. The lagoon supports five migratory bird species, the Red-necked stint, Curlew
sandpiper, Sharp-tailed sandpiper, Common greenshank, and Little tern. The site also regularly
supports one percent of the global or regional populations of: Hooded plover, Fairy tern, Musk duck,
and Chestnut teal (DoEE 2017v).

In the context of the Bass Strait Operations and predicted geographical extent of the DA, critical
components that may be affected by a major spill event include water quality (should tidal exchange
occur), threatened wetland-dependent plant species, threatened saline plant communities and
shorebird and waterbird species.

The locality of the Ramsar site is shown in Figure 2-7. The critical components and processes of the
Logan Lagoon Ramsar site and its limits of acceptable change are shown in Table 2-9.
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Figure 2-7  Locality Logan Lagoon Ramsar Site (Finley and Roberts, 2010)
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Table 2-9

Limits of acceptable change for critical components and processes of the Logan Lagoon Ramsar site (Finley and Roberts, 2010).

Critical Component/Process /
Service

Baseline / supporting evidence

Limit of acceptable change

Climate: Understanding the interactions between the physical conditions at the site and its subsequent use by flora and fauna is important. For example, waterbirds may use
the site for breeding only in years when water levels are moderate and there is adequate area for nesting on the shores.

Climate

The particular attributes of climate that are important in maintaining the
ecological character of the site are rainfall, temperature, wind and
evaporation.

Climate predictions for north-eastern Tasmania suggest a generally
warmer climate which is wetter in all seasons. Mean daily temperatures
are projected to be warmer (both minimum and maximum temperatures)
with increased solar radiation, relative humidity in summer, and increased
evaporation (ACE CRC 2010).

The links between climatic conditions, the hydrological
responses to such conditions, and their impact on the
biological components are poorly understood and should be
further investigated.

No LAC can be determined due to a lack of understanding of
the impact of climatic processes on other critical components,
processes and services, such as, hydrology, geomorphology,
flora and fauna.

ecological character which contribu

Geomorphology: Protecting the geological features, including the integrity and structure of the dunes, is important for the purposes of geoconservation and maintaining the
tes to the site’s listing under Criterion 1.

Holocene Shorelines and dune
systems

There are approximately 54 hectares of shorelines, spits and dune
systems that are important for maintaining the geoconservation value of
the site under Criterion 1.

The area of shorelines, spits and dunes defined in the TASVEG mapping
layers require ground-truthing.

Currently there are 54 hectares of high quality shorelines,
dune systems and spits mapped within the site. In the
absence of studies detailing impacts from human disturbance,
a common-sense approach has been adopted, setting a limit
of acceptable change at not more than 3 hectares (2 percent)
of the area of the Holocene shoreline and dune systems
showing evidence of human disturbance through vehicle use
or foot traffic. Because the wetland map was made without
proper ground-truthing, verification of areas will be required.

Hydrology: The hydrological regime is a major driver in the vegetation communities at the site, particularly for wetland-dependent communities. The availability of water plays
a key role in the attractiveness of the site for resting and breeding of resident and migratory fauna, especially birds.

Surface water flow

Flow regimes are poorly understood: Historically, the lagoon mouth has
been artificially breached by local landowners. Alterations to the natural
hydrological regime impacts on other components such as
geomorphology, water quality, vegetation and fauna.

Surrounding farmland drains into the lagoon via a series of channels.
High water levels in the lagoon have previously been blamed for
inundated pasture on surrounding farms. The link between climate and
hydrology is poorly understood. For example, the amount of rainfall
required to maintain the natural hydrology.

No unnatural opening of the lagoon mouth.

Site observations indicate that fluvial inflows are a significant
input of surface water to the lagoon. Whilst this inflow is
beneficial in maintaining water in the lagoon, poor water
quality in inflow waters could offset this benefit. Site specific
hydrology data and further water quality data is therefore
required before LAC can be set that takes into account these
factors.

AUGO-EV-EMM-001,Rev 2

42

4 June 2020




Bass Strait Environment Plan Volume 1

Ex¢onMobil

Critical Component/Process /
Service

Baseline / supporting evidence

Limit of acceptable change

Tidal exchange

Historical information on lagoon mouth opening is anecdotal.

Future monitoring should include the status of the lagoon entrance
(open/closed) because parameters such as salinity may be highly
variable when the lagoon is open to the ocean.

No unnatural opening of the lagoon mouth.

The lagoon is rarely open to the ocean. However, when the
hydrological regime shifts to a marine system, advice on
appropriate parameters should be sought.

Water Quality: provides suitable water quality to support the persistence of wetland dependent flora and fauna.
retained within the lagoon. Baselines need to be set before LAC can be set.

quality of water entering and being

The ecological character of the site currently depends on the

Water quality

Only two water samples recorded from the site.

pH: Limited data indicates pH of 7.2-7.7 in Logan Lagoon waters.
Potential for acid sulphate soils to impact on pH of lagoon waters.

Salinity: Limited data indicates salinity (as Total Dissolved Solids) ranging
between 2,600-35,700 mg/L: Salinity highly variable depending on
seasonal climatic and hydrological processes.

Dissolved Oxygen: No data available.

Turbidity: Limited data indicates range between 0.5 and 4.9 NTU:
Turbidity varies with freshwater inflows, wind and tidal influences.

Nutrients: Limited site data indicates Total P (0.09 — 0.2 mg/L and Total N

(1.4-1.5 mg/L).

Cannot determine LAC due to insufficient data.

Vegetation: the hydrology, climate, water quality and soil quality of Logan Lagoon influence the vegetation that is supported at the site. The threatened wetland-dependent

vegetation communities contribute to the regional biodiversity and selection of Criterion 1 and 3.

Holocene Shorelines and dune
systems

There are currently three threatened wetland-dependent plant species
mapped at the site.

In the absence of accurate mapping, a common sense
approach has been adopted, setting a limit of acceptable
change as the persistence of the following threatened species
within the Logan Lagoon boundary:

Swamp fireweed (Senecio psilocarpus)
Large-fruit seatassel (Ruppia megacarpa)
Northern leek orchid (Prasophyllum secutum)

These three species are cryptic and therefore seasonally
specific surveying will be required to identify them. Species
should be observed during two out of every three surveys.

Threatened plant communities

Poor quality information on the current distribution and abundance of
threatened plant communities because maps based on TASVEG

There are 14.22 hectares of threatened wetland-dependent
vegetation communities at the site. Common sense would
suggest no loss greater than 10 percent for each wetland type
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Critical Component/Process /
Service

Baseline / supporting evidence

Limit of acceptable change

Mapping Layers have not been ground-truthed. The areas of threatened
wetland-dependent vegetation communities are:

Saline aquatic herbland = 9.23 hectares
Freshwater aquatic herbland = 1.28 hectares
Lacustrine herbland = 3.71 hectares.

based on TASVEG mapping layers. Because the wetland map
was made without proper ground-truthing, verification of areas
will be required. Based on current estimates made for this
ECD, the maximum areas of threatened wetland vegetation
that could be lost before causing unacceptable change to the
site are:

Saline aquatic herbland: 0.9 hectares
Freshwater aquatic herbland: 0.5 hectares
Lacustrine herbland: 4 hectares.

Fauna: Logan Lagoon supports and large number of birds, many with conservation significance locally, nationally, and internationally which justifies the selection of Ramsar

criteria 3, 4 and 6.

Number of waterbird species
counted at the site annually

Annual counts of waterfowl carried out at Logan Lagoon during February
1985 - 2009, excluding 1987, 1989, 1994 and 2008. The area counted
varied among years and data are not comparable, making it difficult to
detect population trends.

No LAC can be determined due to insufficient data. To be
defined once population trends for waterfowl are clear from
systematic annual counts.

Number of shorebirds recorded in
annual surveys

There has been no systematic, long term monitoring of shorebirds within

the Ramsar site to enable a numerical baseline to be set, although Birds

Tasmania conducted counts along the ocean coastline of the site in 2008
and 2010, and is planning future work.

No LAC can be determined due to insufficient data. To be
defined once population trends for shorebirds are clear from
systematic annual counts.

Threatened mammals, reptiles,
amphibians

Very little systematic data. Poor information on the current distribution
and abundance of threatened species.

No LAC can be determined due to insufficient data. To be
defined once systematic surveys undertaken for a range of
species.
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2.2.3.4 East Coast Cape Barren Islands Lagoons Ramsar Site

The East Coast Cape Barren Island Lagoons Ramsar site is located on the east coast of Cape Barren
Island, one of the Furneaux Group of islands which lie in Bass Strait to the north-east of Tasmania. The
site extends from just north of Tar Point down to Jamieson's Bay and extends westwards from the coast
for a distance varying from one to four kilometres. The site meets two of the Ramsar Criteria: 1 and 3.

The East Coast Cape Barren Island Lagoons site is significant as it forms a representative sample of
coastal lagoons in the Flinders Biogeographic Region and is relatively undisturbed. The Cape Barren
Dunes, within the site, are a geoconservation site in Tasmania. Thirsty Lagoon is a hypersaline lagoon
and is a Tasmanian estuary of critical conservation significance. Three of the lagoons within the site,
Flyover Lagoon 1, Flyover Lagoon 2 and Little Thirsty Lagoon, have been assessed as near pristine
wetlands for Tasmania.

The critical components and processes for the site at the time of listing in 1982 have been determined
to be geomorphology, hydrology and vegetation types. While there is some anecdotal evidence that
this site is important for shorebirds, there is insufficient data to evaluate whether they are a critical
component (DSEWPAC, 2008).

The Ramsar site is an important habitat for a number of plant species and vegetation communities.
Thirteen threatened species listed in Tasmania occur on the site, including the Furze hakea and horny
cone bush. The site represents the only known reserve in Tasmania for the threatened pink bladderwort.
The White-bellied sea eagle, listed as vulnerable in Tasmania, and the Ruddy turnstone, listed under
international migratory conservation agreements, also occur within the site.

This area is of cultural importance to the local Indigenous community, who manage the freehold title to
part of Cape Barren Island, including the Ramsar site. Access is currently restricted, keeping the site
largely undisturbed (DSEWPAC, 2008).

In the context of the Bass Strait Operations and predicted geographical extent of the DA, critical
components that may be affected by a major spill event include estuarine waters, coastal brackish or
saline lagoons, intertidal marshes, intertidal mud sand or salt flat and, threatened flora species.

The locality of the Ramsar site is shown in Figure 2-8. The critical components and processes of the
East Coast Cape Barren Island Lagoons Ramsar and its limits of acceptable change are shown in Table
2-10.
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Table 2-10

Summary of limits of acceptable change for the East Coast Cape Barren Island Lagoons Ramsar site (DSEWPAC, 2008)

Critical ecological

and services

components, processes

Baseline condition and range of natural
variation where known

Limit(s) of Acceptable Change*
(based on baseline and natural
variability)

Basis of LAC

Level of confidence

Critical component and
process:

Geomorphology and
Hydrology

Critical service:

Natural or near-natural
wetland ecosystem

There is a diversity and range of

Ramsar wetland types which are defined by
their geomorphology and hydrology.

There is an absence of information relating to
the variability in extent and types of wetland
around the time of

listing

The areal extent of Ramsar
wetland types does not change

by £20%, i.e.
e  estuarine waters + 20% from
200 hectares

e intertidal marshes + 20% from
44 hectares

e  coastal brackish/saline lagoons
+ 20% from 375 hectares

e intertidal mud sand or salt flats
+ 20% from 55 hectares.

Based on aerial
photograph
interpretation and
geomorphological
mapping by Mowling
(2007).

Low: Limited confidence in
estimates of aerial extent.
Limited data on changes to
geomorphology, hydrology and
vegetation types since time of
listing (refer to Chapter 7 of
ECD).

Critical component and
process:

Hydrology

Critical service:

Natural or near-natural
wetland ecosystem

Hydrology as a critical component and service is
linked to the geomorphology of the wetland.

As above, this LAC is linked to the
geomorphology of the wetland.

As above

As above

Critical component
Vegetation types

Critical service:

Natural or near-natural
wetland ecosystem

Thirteen different Tasmanian wetland vegetation
communities were identified within site which
corresponds to six TASVEG communities.

Sixteen flora species have been recorded on
site that are threatened in Tasmania.

Vegetation succession is an integral component
of the ECCBIL wetlands such that some
changes in vegetation communities are normal.

Maintenance of the extant TASVEG
vegetation communities on site at time
of listing i.e.

e lacustrine herbland (AHL)

o freshwater aquatic sedgeland
and rushland (ASF)

o freshwater aquatic herbland
(AHF)

e saline aquatic herbland (AHS)

e saline sedgeland/rushland
(ARS)

Based on the limited
available vegetation
datai.e. TASVEG
mapping, the
Kirkpatrick and
Harwood (1981)
survey and expert
opinion.

Low: Not confident in the data
and not confident that this will
represent a change in
ecological character. Limited
information about the variability
in extent and condition of the
vegetation types since the time
of listing is available. Difficult to
describe baseline condition
and variability (refer to Chapter
7 of ECD).
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Critical ecological Baseline condition and range of natural Limit(s) of Acceptable Change* Basis of LAC Level of confidence
components, processes variation where known (based on baseline and natural
and services variability)
e  succulent saline herbland
(ASS).
*Exceeding or not meeting a LAC does not automatically indicate that there has been a change in ecological character
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2.2.3.5 Flood Plain Lower Ringarooma

The Flood Plain Lower Ringarooma River Ramsar site is located on the far north-east coast of
Tasmania, between Cape Portland and Waterhouse Point and covers an area of 3519 hectares.

The Flood Plain Lower Ringarooma River Ramsar site is rare within the Drainage Division, as it is rare
for large rivers in Tasmania to be flowing through flood plains and forming the mosaic of wetlands that
the Ringarooma River does. The site contains good condition, regionally representative examples of
wetland systems within a flood plain, with a mosaic of permanent and seasonal marshlands and a large
river estuary (Boobyalla Inlet). Boobyalla Inlet is recognised as a Tasmanian estuary with high
conservation significance.

The site meets Ramsar Criteria 1, 2, 3 and 4. It supports six fauna species listed as nationally threatened
including four wetland dependant species. : green and gold frog (Litoria raniformis-Vulnerable) , dwarf
galaxias (Galaxiella pusilla - Vulnerable), fairy tern (Sterna nereis- Vulnerable), Australian grayling
(Prototroctes maraena - Vulnerable), Australasian bittern (Botaurus poiciloptilus - Endangered) and
shiny grasstree (Xanthorrhoea bracteata - Endangered) (Newall and Lloyd, 2012a). The series of
shallow freshwater lagoons at the site are an important feeding and nesting place for many species of
waterbirds. A number of migratory birds have been recorded from the site, including eleven listed
species.

The locality of the Ramsar site is shown in Figure 2-9. The critical components and processes of the
Flood Plain Lower Ringarooma River site and its limits of acceptable change are shown in Table 2-11.
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Figure 2-9  Locality and wetland type of Ringarooma Ramsar Site
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Table 2-11

Critical Components and Limits of Acceptable Change for the Flood Plain Lower Ringarooma River Ramsar Site.

Critical Component,
Process or Service

Baseline Information

Limits of acceptable change*

Confidence
level

Justification and Comments

All Ramsar wetland types
identified as being
present at time of listing
except Freshwater
aquatic sedgeland and
rushland

(Ts) (service = supports
Ramsar wetland types).

Using a vegetation
survey (DPIW 2006),
aerial photographs, and
a site inspection, the
following areas were
identified for each
wetland type (hectares):

E=74, F=33
G=58 H=44
J=74, N=5

Tp=169, W = 13
Xf=614, Xp=1

Not more than a 20 percent loss in
area of any wetland type in nine out
of 10 years. So that is, no more

than:
[ )

15 hectares for E

6.5 hectares for F o0 12
hectares for G

9 hectares for H
15 hectares for J

1 hectare for N

34 hectares for xp
2.5 hectares for W
123 hectares for Xf
0.2 hectares for Xp

Medium - site
specific
measures of area
are used:
however, the 20
percent change
is not
guantitatively
derived.

There are no data on the variability of the wetland
habitat types and, until this ECD, there was no
mapping of the wetland types. These limits have
been set as a common sense approach to defining a
significant change in the area of each wetland type.
Monitoring into the future should incorporate
changes to wetland type over time to refine this
LAC.

Freshwater aquatic
sedgeland and rushland

(Ts) (service = supports
Ramsar wetland types).

Using a vegetation
survey (DPIW 2006),
aerial photographs and a
site inspection, an area
of 257 hectares was
identified as freshwater
aguatic sedgeland and

No less than 298 hectares of
freshwater aquatic sedgeland and
rushland should be present at the
site in nine out of 10 years. This
represents 80 percent (for example
a 20 percent loss) of the current
area of this wetland type (373

Medium - site
specific
measures of area
are used:
however, the 20
percent change
is not

At listing, the site contained a large area of
agricultural land (rough grazing) in Fosters Swamp.
Grazing has subsequently ceased and the area
allowed to regenerate into sedgeland and rushland,
increasing the total area of this vegetation type to
373 hectares. There are no data on the variability of
the wetland habitat type at the site and, until this

(service = supporting
populations important for
regional biodiversity).

information available is
that four rare wetland
dependent species were
recorded as being at the
site at the time of
designation.

native gypsywort
erect marshflower
purple loosestrife
ribbon weed

rushland at the time of hectares). guantitatively ECD, there was no mapping of the wetland types. A
listing. derived. limit of 20 percent has been set as a common sense
approach to defining a significant change in the area
of each wetland type. Monitoring into the future will
refine this LAC.
Rare plant species The only baseline Presence in nine out of 10 years of: Low There is no quantitative information on these

species within the site. Therefore quantitative limits
of acceptable change cannot be set and a
qualitative LAC based on presence / absence of
these four species is provided. Based on lack of
data for the site, confidence in the LAC representing
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Critical Component, Baseline Information Limits of acceptable change* Confidence Justification and Comments
Process or Service level
good indicator of change in ecological character is
low.
ustralian grayling an e only baseline resence in nine out o years of: ow ere is no quantitative information on any fis
Australi li d Th ly basel P inni t of 10 f L There i titative inf i fish
dwarf galaxias information avaﬁlable is e  Australian grayling species at the site. Therefore quantitative Iimits .of
(service = support for rare | that these species were dwarf galax acceptable change cannot be set and a qualitative
or threatened species). recorded as being at the * dwargaiaxas LAC based on presence / absence of the species is
site at the time of provided. Based on lack of data for the site,
designation. confidence in the LAC representing good indicator of
change in ecological character is low.
reen and gold frog is species has been resence in nine out o years 0 ow ere is no quantitative information on Litoria
G d gold f Thi ies has b P in ni t of 10 f L Th titati f t Lit
(service = support for rare seen and heard at the the green and gold frog raniformis at the site. Therefore quantitative limits of
or threatened species). site on different acceptable change cannot be set and a qualitative
occasions. There are no LAC based on presence / absence of the species is
guantitative data for this provided. Based on lack of data for the site,
species. confidence in the LAC representing good indicator of
change in ecological character is low.
igratory bird species e only baseline resence in 2 out of 3 years of: ow ere is no quantitative information on these
Migratory bird i Th ly basel P in 2 out of 3 f L There i titative inf i th
(service = support for a information available is ¢  Latham’s snipe species at the site. Therefore quantitative limits of
population at a critical that these eleven | dpi acceptable change cannot be set and a qualitative
stage of its life cycle), and | SPecies were recorded * curlewsan plper LAC based on presence / absence of the species is
onall bird as using the site at the e red-necked stint provided. Based on lack of data for the site,
regionaily rare bir time of designation. e ruddy turnstone confidence in the LAC representing good indicator of
Species o  bar-tailed godwit change in ecological character is low.
(service = supporting )
populations important for e caspiantern
regional biodiversity). o little tern
e greenshank
e cattle egret
e greategret
e white-bellied sea eagle
Nesting shorebird species The only baseline The presence of nesting Low There is no quantitative information on these

(service = support for a
population at a critical
stage of its life cycle), and

information available is
that five species of
shorebirds nest at the
site, one of which (fairy

populations in 2 out of 3 years for:
e little tern
e hooded plover

species at the site. Therefore quantitative limits of
acceptable change cannot be set and a qualitative
LAC based on presence / absence of the species is
provided. Based on lack of data for the site,
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Critical Component, Baseline Information Limits of acceptable change* Confidence Justification and Comments

Process or Service level

rare bird species tern) is listed on the o fairytern confidence in the LAC representing good indicator of
(service = support for rare | IUCN redlist. o pied oystercatcher change in ecological character is low.

or threatened species). e red-capped plover

Migratory fish species The only baseline Presence in 2 out of 3 years of: Low Again, no quantitative information on these species

(service = support for a
population at a critical
stage of its life cycle).

information available is
that three migratory fish
species occur at the site,
one of which is the rare
Australian grayling.

e  Tasmanian mudfish
e  Tasmanian whitebait
e Australian grayling

at the site. Therefore quantitative limits of
acceptable change cannot be set and a qualitative
LAC based on presence / absence of the species is
provided. Based on lack of data for the site,
confidence in the LAC representing good indicator of
change in ecological character is low.
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2.2.3.6 Moulting Lagoon Ramsar Site

Moulting Lagoon Ramsar site comprises of an estuarine and marine waters system and is influenced
by freshwater inflows from two permanent fresh water rivers which are not within the site boundary.
Moulting Lagoon is located on the east coast of Tasmania, between the townships of Bicheno and
Swansea and 6 kilometres north-west of Coles Bay and the Freycinet Peninsular. The site covers
approximately 4507 hectares and lies within the municipality of Glamorgan-Spring Bay. The entire area
of the site is Crown Land and is contiguous with the Apsley Marshes Ramsar site. The site, plus several
sections of coastal reserve surrounding it and an additional area of land to the north, is located within
the Moulting Lagoon Game Reserve, under the management of the Tasmanian Parks and Wildlife
Service. Moulting Lagoon discharges into Great Oyster Bay via a harrow entrance at the end of a long
sand spit (DoEE, 2019a).

Moulting Lagoon meets Ramsar Criteria 1, 2, 3, 4 & 8. It supports large numbers and a high diversity
of waterbirds including shorebirds and waders. Twenty-two species of resident and migratory waders
have been recorded onsite, with nine species regularly using the area. The site supports a number of
threatened species listed under the Tasmanian Threatened Species Protection Act 1995 (TSPA)
including the white-bellied sea eagle (Haliaeetus leucogaster; vulnerable); eastern curlew (Numenius
madagascariensis, endangered); and great-crested grebe (Podiceps cristatus vulnerable); 13 plant
species and a number of saltmarsh communities. The estuary also supports substantial populations of
fish and diverse floristic communities. Wetland vegetation is dominated by two key types: saltmarsh
and seagrass. These vegetation associations are critical components of the site’s ecological character
playing central roles in the provision of physical habitat for aquatic species as well providing key food
resources, particularly for the waterbirds including migratory species. Moulting Lagoon and the Apsley
Marshes provide a linkage between the inland waters of the Apsley River and the Southern Ocean.
Regular migrations of short-finned eels (Anguilla australis), both on their seaward migration to breed as
well as returning juveniles, are reported (Hale and Butcher 2011). In addition, black bream
(Acanthopagrus butcheri) are known to travel up the drains, via Moulting Lagoon into the Apsley
Marshes Ramsar site in order to spawn. Australian grayling (vulnerable, EPBC Act and TSPA) have
also been recorded in the river upstream and presumably would use the site as a migratory route during
breeding (DoSEWPaC, 2011).

Moulting Lagoon has indigenous cultural significance as part of the lands were occupied by the Oyster
Bay Tribe, which included most of the east coast from the Derwent estuary to the Fingal Valley and
west inland to the Midlands. Currently only eight sites have been registered on the Tasmanian
Aboriginal Site Index.

The locality of the Ramsar site is shown in Figure 2-10. The critical components and processes of the
Moulting Lagoon site and its limits of acceptable change are shown in Table 2-12.
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Apsley
Marshes

Moulting
Lagoon

Figure 2-10 Locality of Moulting Lagoon and Apsley Marches Ramsar Sites (Hale &Butcher, 2011).

AUGO-EV-EMM-001,Rev 2

54

4 June 2020



Bass Strait Environment Plan Volume 1

Ex¢onMobil

Table 2-12  Limits of Acceptable Change for the Moulting Lagoon Ramsar site
Critical Component/ | Baseline Information and Justification Limit of acceptable change* Confidence
Process / Service level
Hydrology Moulting Lagoon receives freshwater inflows from the Swan and Apsley Rivers. The No change in wetland hydrological types present |M
Department of Primary Industries, Parks, Water and Environment, Tasmania monitor flow within the site. That is, the following hydrological
events into Moulting Lagoon at stream gauges located at Swansea Grange and Apsley wetland types are maintained:
upstream at Coles Bay Road. This information is stored and accessible via WIST (The e e Dominance of estuarine waters:
Water Information System of Tasmania). There is a relatively high degree of inter annual . . .
variability in inflows. For example, from 1968 to 1992 average daily flow during winter *  *Presence of marine subtidal aquatic beds
ranged from less than 10 megalitres a day to over 5000 megalitres a day (data from State of - seagrass beds;
Tasmania 2010). The tidal influence and estuarine conditions that prevail in the site are e e Presence of sand bars, spits, dune
critical to the character of the site. However, there is limited information other than tide systems;
heights for this source of water. The site supports a range of estuarine wetland types e e Presence of intertidal mud, sand and salt
including intertidal mud and sand flats, and sea grass beds. However mapping and other flats;
information is insufficient to determine extent and variability at the time of listing. In the e e Presence of intertidal saltmarsh and salt
absence of sufficient data LAC are based on no change in hydrological wetland types. meadows: and
e e Presence of brackish to saline lagoons.
Wetland vegetation- | Some mapping of plant communities has been undertaken as part of the TASVEG program; | No less than 90 percent of the extent of saltmarsh |L
saltmarsh however extent of saltmarsh vegetation within the Ramsar site is considered a knowledge communities within the Ramsar site.
gap. As such a quantitative LAC for this component cannot be set and will require revision
should such information become available.
Wetland vegetation | Detailed mapping of seagrass was completed by Mount et al. (2005) (for the Great No less than 1650 hectares of Ruppia and 700 H
— seagrass Swanport estuary part of the site) and Lucieer et al. (2009) for Moulting Lagoon. The hectares of seagrass (Heterozostera tasmanica
combined figures from these studies indicate 2200 hectares of Ruppia; 940 hectares of and Zostera muelleri).
seagrass (mixed Heterozostera tasmanica and Zostera muelleri) and 50 hectares of
macroalgae.
The mapping is a single snap shot in time and does not provide an indication in variability.
The LAC has therefore been based on an arbitrary figure of 25 percent reduction from
baseline mapping.
Wetland vegetation | The Management Plan for the Moulting Lagoon Game Reserve (PWS 2007), which covers a | Continued presence of the following species M
— threatened species | larger area than the Ramsar site, indicates that 13 plant species listed under the Tasmanian | within the Ramsar site:
Threatened Species Protection Act 1995 occur *in and around” the game reserve (Appendix | Ruppia megacarpa;
2). Moulting Lagoon is recognised as being important for the conservation of some of these . - . -
species such as: large fruit sea tassel Ruppia megacarpa (rare) and the spreading watermat Lepilaena patentifolia Amphibromus neesii and
Lepilaena patentifolia (rare) both of which are marine angiosperms; southern swampgrass | Viminaria juncea
Amphibromus neesii (rare), which is found at Charlie Diglers Hole; and native broom
Viminaria juncea, for which Moulting Lagoon is the only known Tasmanian population.
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Critical Component/ | Baseline Information and Justification Limit of acceptable change* Confidence
Process / Service level
However, how many of the 13 species occur within the Ramsar site and are important to the
ecological character of the site remains unknown.
The LAC is based on continued presence of those species currently known to occur in the
site and for which the site has been recognised as important for their conservation.
Fish Last (1993) recorded 36 fish species from Great Swanport estuary. Last also described No less than 28 of recorded fish species (Last H
habitat preferences for these species. 1983) are present at least once every 10 years.
Waterbirds — Three waterbird species have greater than one percent of their population occurring at the | No less than 7000 black swan (Cygnus atratus) in |H
abundance site on a regular basis. These species are a major reason for the site’s Ramsar listing. eight out of 10 years.
Further reductions in population numbers may be beyond site management control, but it is
vital to the site’s ecological character that it still retains the quality and quantity of habitat
required by waterbirds for foraging and breeding.
Long-term regional trends for these species can be used to underpin the LAC. If trends in
species counts move opposite to regional trends, this may indicate issues at the site, and No less than 200 pied oystercatcher (Haematopus | H
might be used as a management trigger for these LAC. longirostris) in five out of 10 years.
The LAC for individual species are provided for the intrinsic value of the species but also in
part as a surrogate for the waterbird community as a whole.
For black swan the 20th percentile+ as a minima of the current data (1992 to 2009, S.
Blackhall data) has been used to derive the LAC as the species move into and out of the
site on a seasonal basis.
For pied oystercatcher and Pacific gull the 80t_h percentile+ of the current data (1992 to No less than 80 Pacific gull (Larus pacificus) in H
2009, S. Blackhall data) has been used to derive the LAC. five out of 10 years
Waterbirds - Of the waterbirds which breed at the site, the most significant in terms of occurrence and Presence of black swan (Cygnus atratus) H
breeding abundance is the black swan, which breeds annually within the site. breeding within the site on an annual basis.
Supports near Wetland types are maintained by hydrology and vegetation. See LAC for hydrology and vegetation N/A
natural wetland communities.
types
Physical habitat for | Physical habitat for waterbirds is maintained through wetland types and can be indicated by | See LAC for hydrology, vegetation and N/A
waterbird (breeding, |the numbers of waterbirds supported by the site. waterbirds.
roosting and
feeding).
Provides drought Drought refuge is maintained by hydrology. See LAC for hydrology. N/A
refuge
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Critical Component/ | Baseline Information and Justification Limit of acceptable change* Confidence
Process / Service level
Supports biodiversity | Biodiversity values of the site lie predominantly with the high diversity of wetland flora, See LAC for vegetation, fish and waterbirds. N/A
including threatened |waterbirds and fish and can be indicated by the species richness of these groups.
species
Ecological Connectivity for fish migration is maintained through hydrological connections from Moulting | No barriers to hydrological connectivity between H
connectivity Lagpon to inland freshwater.wet!a.nd.s via the Aspley Riyer. While th.e.LA.C for hydrqlogy Moulting Lagoon and the Aspley River.

partially addresses this service, it is important that physical connectivity is also retained and

that obstructions to water flow are not introduced to the site
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2.2.3.7 Apsley Marshes Ramsar Site

The Apsley Marshes Ramsar site is located on the east coast of Tasmania, within the Tasmanian
Drainage Division (bioregion), 14 kilometres south west of the town of Bicheno (population in 2007;
640). The site covers approximately 880 hectares and lies within the municipality of Glamorgan-Spring
Bay. The site is situated almost entirely within private (freehold) land and is contiguous with and inland
of Moulting Lagoon Ramsar site (Refer Section 2.2.3.6, Figure 2-10 above). It meets Ramsar Criteria 1,
2, 3,4 & 8. The wetland has 82 native species of wetland plant; including six species that are considered
rare or threatened within the bioregion and the nationally vulnerable swamp everlasting (Xerochrysum
palustre) and ten wetland vegetation associations. There are 26 species of waterbird recorded including
the internationally endangered Australasian bittern (Botaurus poiciloptilus). It is also a significant
breeding site for black swans (Cygnus atratus); confirmed breeding of three additional species including
the white-bellied sea-eagle and potential breeding of three more waterbird species (Hale &Butcher,
2011).

2.2.3.8 Western Port Ramsar Site

The Western Port Ramsar site situated in south-eastern Australia, approximately 60 km south-east of
Melbourne, Victoria, occupies approximately 59,950 ha and consists of large shallow intertidal areas
dissected by deeper channels, and a narrow strip of adjacent coastal land in some areas. The Ramsar
site has long been recognised for its diversity of native flora and fauna, particularly for its ability to
support diverse assemblages of waterbirds and wetland vegetation, including seagrass, saltmarsh and
mangroves. As such, the site as listed in 1982 satisfies criteria 1a, 1b, 2, 3a, 3b, 3c, 4 and 8.

2.2.3.9 Little Waterhouse Lake Ramsar Site

Little Waterhouse Lake, part of the Waterhouse Point wetlands complex, is located seven kilometres
south-west of Waterhouse Point, and lies between the towns of Bridport and Tomahawk on the north-
east coast of Tasmania.

Little Waterhouse Lake is a good example of a coastal freshwater body in good condition in the Flinders
Biogeographic Region. The site forms part of the Waterhouse Dunefield Geoconservation site, a system
of current, active dunes moving over the top of much older longitudinal dunes, which developed at the
height of the last glacial stage when Bass Strait was dry and arid.

2.2.3.10 Lavinia Ramsar Site

Lavinia Ramsar Site (7,034 ha) is situated on the northeast coast of King Island in Bass Strait. King
Island lies between the north-west tip of Tasmania and Cape Otway in Victoria. The site is listed under
Ramsar criteria 1, 2, 3 and 4 (Newall and Lloyd, 2012b). The site has 4 ecosystem units and the coastal
components include estuarine waters, intertidal mud and marshes, saline/brackish lagoons and
rocky/sand/shingle shores. The site is important for supporting regionally rare flora and fauna and
providing habitat for ten migratory bird species listed under international agreements. It provides nesting
habitat for waterbirds and seabirds including the threatened fairy tern and orange-bellied parrot. The
vulnerable green and gold frog are also found at the site (Newall and Lloyd, 2012b).

2.2.3.11 Myall Lakes Ramsar site

The large area of 44,612 ha making up the Myall Lakes Ramsar site is entirely within the Port Stephens
Great Lakes Marine Park (NSW) just to the north of Newcastle city on the NSW central coast. It supports
a rich biodiversity, containing a range of undisturbed terrestrial and wetland vegetation communities
with a large number of plant and animal species. The site’s vegetation is particularly diverse, with 968
species of terrestrial and aquatic plants recorded, and vegetation communities ranging from littoral
rainforest to forest, heath, grassland, swamp, mangrove, seagrass, submerged aquatic vegetation and
emergent freshwater vegetation. It is listed under Ramsar criterion 1a, 1c, 2a and 3b. There are 22
species of shorebirds listed under migratory bird agreements (JAMBA, CAMBA and ROKAMBA) which
use the site as roosting, feeding, nesting and breeding habitat. The lakes support 5 wetland dependent
threatened species including the endangered, Australasian bittern, 3 vulnerable frog species and 1
endangered frog species (NSW OEH, 2012a).
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2.2.3.12 Hunter Estuary Wetlands Ramsar site

The Hunter Estuary Wetlands Ramsar site is comprised of two components, Kooragang is located in
the estuary of the Hunter River, 7km north of Newcastle comprising of 3,388 ha and Hunter Wetlands
Centre is a small, 42 ha complex approximately 2.5 km south west of the Kooragang (NSW OEH,
2012b). The site meets Ramsar criteria 2, 4 and 6. The site is extremely important as both a feeding
and roosting site for a large seasonal population of shorebirds and as a waylay site for transient
migrants. Over 250 species of birds have been recorded within the Ramsar site, including 45 species
listed under international migratory conservation agreements. In addition, the Ramsar site provides
habitat for the nationally threatened Green and Golden Bell Frog, Red Goshawk and Australasian
Bittern (Brereton et al., 2010).

2.2.3.13 Towra Point Nature Reserve Ramsar Site

Towra Point Nature Reserve Ramsar site consists of 386.5 hectares of wetlands that lie on the southern
shore of Botany Bay, approximately 16 kilometres from Sydney city centre. The entire Ramsar site lies
within Towra Point Nature Reserve (Refer Section 2.2.8.67). The site meets Ramsar criteria 2, 3, 4 &
8. Towra Point is a critical roosting and feeding habitat for large numbers of migratory shorebird species
and a significant nesting site for the endangered little tern (Sterna albifrons). The mangroves and
seagrass provide protection and food for juvenile fish species. Studies have shown that a higher
abundance and diversity of fish species are found in areas of mangrove and saltmarsh which are
adjacent to seagrass than are found in isolated communities. The release of crab larvae from saltmarsh
areas during spring ebb tides provides a reliable source of food for a variety of fish species and a critical
link in the estuary’s food web. Towra Point is important in providing ecological connectivity for itinerant
species, and is important for maintaining biodiversity in the greater Sydney region. Threats to the site
include its proximity to one of the largest ports in eastern Australia; alterations to the shoreline,
hydrology and bathymetry of Botany Bay causing increased wave energy on the southern side of the
bay; residential and industrial development within the catchment; invasive species; and the impacts of
climate change including sea level rise (DECCW, 2010).

2.2.3.14 Elizabeth and Middleton Reefs Ramsar Site

Elizabeth and Middleton Reefs are located in the northern Tasman Sea, 630 km east of Coffs Harbour
(NSW); 690 km east-southeast of Brisbane (Queensland); and 150 km north of Lord Howe Island.
Elizabeth and Middleton Reefs are a pair of isolated oceanic platform reefs separated from one another
by 45 km of deep oceanic waters and together they represent the southern-most platform reefs in the
world. Elizabeth Reef measures 8.2 km by 5.5 km and Middleton Reef, slightly larger but of a similar
shape, at 8.9 km by 6.3 km. The site is listed under Ramsar criteria 1, 2, 3, 4 and 8.

Critical Services provided by this site are:

e It is representative of a unique ecosystem in the bioregion: southern-most open ocean coral
reef platform in the world,;
e |t supports threatened species: Green turtle (Chelonia mydas) (feeding habitat only, no
nesting);
e It supports regionally high species diversity: fish; coral communities; molluscs; and sea
cucumbers (beche-de-mer).
e It supports animal taxa at a vulnerable or critical stage of their lifecycle, particularly the
Galapagos Shark (Carcharinus galapagensis)(likely nursery ground); and,
e |t supports the last known large population of Black Cod (Epinephelus daemelii).
The threats to this site are the Crown of Thorns starfish which is present at the reefs however its
distribution and abundance is not well known. Other threats are illegal fishing of Black Cod and other
species (including for the aquarium trade), coral bleaching due to thermal changes in temperature and
also water quality changes form pollution (DEWHA, 2006).

2.2.3.15 Moreton Bay Ramsar Site

The Moreton Bay Ramsar site is located in and around Moreton Bay, north-east, east and south-east
of the city of Brisbane, in the state of Queensland. The site is 1,206 km? and includes most of Moreton
Island, and parts of North and South Stradbroke Islands, Bribie Island, the southern Bay Islands,
inclusive of the National Parks and Marine Parks in those areas. It is notable for its large size, diversity
of wetland habitats, connectivity between wetland types, as well as diverse flora and fauna that includes
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threatened species and ecological communities. It contains seagrass, sandy and muddy tidal flats and
subtidal areas, saltmarsh, mangroves and coral communities, freshwater wetlands, as well as ocean
beaches and dunes. The site is listed under all nine of the Ramsar criteria (RSIS, 2019).

Critical Services provided by this site are:

* It includes one of the most extensive intertidal areas of seagrass, mangrove and saltmarsh
communities on the eastern coast of Australia, and is valuable for supporting fisheries resources,
waterbirds and marine megafauna of conservation significance.

« It regularly supports more than 50,000 waterbirds, representing at least 43 species of shorebirds
and at least 28 migratory shorebird species. The site is recognised as a network site under the
East Asian Australasian Flyway Partnership and supports at least nine migratory shorebird
species, including the critically endangered eastern curlew (Numenius madagascariensis) and
curlew sandpiper (Calidris ferruginea).

« It supports a range of internationally, nationally, state and locally significant species including the
Oxleyan pygmy perch fish, four species of acid frogs, the water mouse, lllidge’s ant-blue butterfly,
and several freshwater invertebrates.

* The site provides important cultural, social, economic and recreational values

Conservation measures focus on managing water quality from human, agricultural, industrial and
commercial threats.

2.2.3.16 Great Sandy Strait Ramsar Site

Great Sandy Strait (including Great Sandy Strait, Tin Can Bay and Tin Can Inlet) is a sand passage
estuary between the mainland and the World Heritage-listed Fraser Island. It covers an area of
approximately 837 km2. The site is listed under Ramsar criteria 1, 2, 3, 5, 6 and 8 (RIS, 1999).

Critical Services provided by this site are (DAWE, 2020a):

e ltis an outstanding example of a sand passage estuary and is in a relatively undisturbed state.
Large, well developed expanses of sand and mud flats, salt flats, mangroves and seagrass
beds are widespread along the Strait.

e |tprovides feeding grounds that are frequently or occasionally used by six species of threatened
marine turtle, the Green Turtle, Loggerhead Turtle, Hawksbill Turtle, Flatback Turtle,
Leatherback Turtle and Pacific Ridley Turtle. Other threatened species that occur in the site
include the Dugong, Humpback Whale, Water Mouse, lllidge's Ant Blue Butterfly, and the
Oxleyan Pygmy Perch

e |t supports at least 38 species of shorebirds, 104 species of fish, 27 species of molluscs, hard
& soft coral species, 11 species of mangrove, and seven species of seagrass. The mangrove
communities within the Strait represent a transition between essentially temperate and tropical
species

e Wetlands along Great Sandy Strait regularly support in excess of 20,000 migratory shorebirds
and support more than 1% the total world population of the Eastern Curlews, Grey-tailed
Tattlers, Lesser Sand Plovers, Terek Sandpipers, Whimbrels, Bar-tailed Godwits, Pied
Oystercatchers, Greenshanks, and Grey Plovers

e The tidal wetlands are extremely important for protection of, and source of food for, juvenile
and adult fish, prawns and other crustaceans. It is highly valued for commercial and recreational
fishing.

Great Sandy Strait is located close to regional population centres (Maryborough and Hervey Bay) that
are rapidly growing and causing development pressures to the site including increased water extraction,
clearing of land and seagrass disturbance, landfill and dredging and pressures from expanding
agriculture (RIS, 1999).

2.2.4 Threatened Ecological Communities

Ecological communities are a group of native flora, fauna and other organisms that naturally occur
together and interact in a unique habitat. Their structure, composition and distribution are determined
by environmental factors such as soil type, location (e.g. altitude/depth), climate, and water availability,
chemistry and movement (e.g. oceanic currents) and thereby changes to any one or a combination of
these factors threatens the viability of the community. Species within each ecological community

AUGO-EV-EMM-001,Rev 2 60 4 June 2020



Bass Strait Environment Plan Volume 1 EXon MObII

interact with and depend on each other for survival. Ecological communities are important because of
their uniqgue combination of native biodiversity, distinctive landscape/seascape values, vital habitat
gualities and for the ecosystem services they provide. There are three types of listed threatened
ecological communities (TEC) within the DA.

2241 Giant Kelp Marine Forests of South East Australia

The 'Giant Kelp Marine Forests of South East Australia’ is listed as an endangered TEC under the
EPBC Act. Kelps are very large brown algae that grow on hard sub tidal substrates in cold temperate
regions. Kelps have a holdfast that attaches to the substrate, a stem-like or trunk-like stipe, and large,
flattened, leaf-like blades called fronds. Because kelps require constant water motion to provide
nutrients, they are located in relatively high-energy settings. Kelp forests support a diverse animal
community of fish, invertebrates, and marine mammals as well as important algal communities (NOAA
2010). The ecological community is characterised by a closed to semi-closed surface or subsurface
canopy of Macrocystis pyrifera, and extends between the ocean floor and ocean surface, exhibiting a
‘forest-like' structure with a diverse range of organisms occupying its benthic, pelagic and upper-canopy
layers (TSSC 2012). M. pyrifera is the only species of kelp to provide this three-dimensional structure
from the sea floor to the sea surface (TSSC 2012). This ecological community occurs on rocky substrate
along the east and south coastlines of Tasmania; some patches may also occur in the coastal waters
of western and northern Tasmania, south eastern South Australia, and Victoria (TSSC 2012).

The high primary and secondary productivity of the giant kelp forests create and provide a number of
ecosystem services to the local environment including settlement habitat for juvenile life stages of
commercially important fisheries, improvements in local water quality conditions and coastal protection
via buffering strong wave conditions from reaching the shore (TSSC 2012).

The key threats affecting the ecological community include increasing sea surface temperatures,
changes in nutrient availability in warmer waters, changes in weather patterns and large scale
oceanographic conditions, and associated range expansion of invasive species (TSSC 2012). Other
threats include impacts on water quality from land-based activities and aquaculture and potential loss
from catastrophic storm events (TSSC 2012). Figure 2-11 shows the distribution of the Giant Kelp
Marine Forests of south east Australia.
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2.2.4.2 Littoral Rainforest and Coastal Vine Thicket

The 'Littoral Rainforest and Coastal Vine Thickets of Eastern Australia' is listed as a critically
endangered TEC under the EPBC Act. The ecological community is a complex of rainforest and coastal
vine thickets on the east coast of Australia influenced by its proximity to the sea; and provides habitat
for over 70 threatened plants and animals and provides important stepping stones along the eastern
Australian coast for various migratory and marine birds (DoE&PI, 2014). It also provides an important
buffer to coastal erosion and wind damage (TSSC, 2015a; DoEE, 2017s).

The ecological community occurs as a series of naturally disjunct and localised stands within two
kilometres of the eastern coastline of Australia or adjacent to a large saltwater body, such as an estuary
on a range of landforms including dunes and flats, headlands and sea-cliffs, including offshore islands,
from Princess Charlotte Bay, Cape York Peninsula to the Gippsland Lakes in Victoria (TSSC, 2015a).
Figure 2-12 shows the detailed distribution of Littoral Rainforest within East Gippsland. Figure 2-13
shows the distribution of Littoral Rainforest in New South Wales.

Littoral Rainforests of
‘ East Gippsland: Priorities
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Figure 1: Distribution of
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Figure 2-12 Distribution of Threatened Ecological Communities - Littoral Rainforest within East
Gippsland (Vic DoE&PI, 2014 Littoral Rainforests of East Gippsland: Priorities for Action
2014-2019)
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Figure 2-13 Distribution of Threatened Ecological Communities - Littoral Rainforest in NSW (NSW OEH,
2017)

2.2.4.3 Subtropical and Temperate Coastal Saltmarsh

The 'Subtropical and Temperate Coastal Saltmarsh' is listed as a vulnerable Threatened Ecological
Community (TEC) under the EPBC Act, and its known distribution includes the southern and eastern
coasts of Australia (Figure 2-14). The Subtropical and Temperate Coastal Saltmarsh ecological
community occurs within a relatively narrow margin along the Australian coast, within the subtropical
and temperate climatic zones; and includes coastal saltmarsh occurring on islands within these climatic
zones (TSSC, 2013a). The physical environment for the ecological community is coastal areas under
regular or intermittent tidal influence (TSSC, 2013a).

The ecological community consists mainly of salt-tolerant vegetation (halophytes) including: grasses,
herbs, sedges, rushes and shrubs (TSSC, 2013a). Many species of non-vascular plants are also found
in saltmarsh, including epiphytic algae, diatoms and cyanobacterial mats (TSSC, 2013a). The ecological
community is inhabited by a wide range of infaunal and epifaunal invertebrates, and temporary
inhabitants such as prawns, fish and birds (and can often constitute important nursery habitat for fish
and prawn species) (TSSC, 2013a). Insects are also abundant and an important food source for other
fauna, with some species being important pollinators (TSSC, 2013a). The dominant marine residents
are benthic invertebrates, including molluscs and crabs that rely on the sediments, vascular plants, and
algae, as providers of food and habitat across the intertidal landscape (TSSC, 2013a).

The key threats affecting the ecological community include: clearing and fragmentation, infilling, altered
hydrology/tidal restriction, invasive species, climate change, mangrove encroachment, damage from
recreational activities, pollution (including oil spills), eutrophication, acid sulphate soils, grazing, insect
control, salt and other mining activities, and inappropriate fire regimes (TSSC, 2013a).

AUGO-EV-EMM-001,Rev 2 64 4 June 2020



Bass Strait Environment Plan Volume 1 EXO“MOblI

o & o

'(. -

Laas £ lases

Tas
NSW

Subtropical and Temperate Coastal
Saitmarsh Ecological Community

Logent

% L ===

Figure 2-14 Distribution of the TEC Subtropical and Temperate Coastal Saltmarsh

2.2.5 Commonwealth Marine Areas
Six marine regions have been identified in Commonwealth waters around Australia. Marine bioregional
planning is designed to better protect marine environments, conserve biodiversity and deliver greater
certainty to resource users and decision-makers about the marine conservation priorities of the
Australian Government. The majority of the DA lies within the South-east Marine Region. A portion of
the north-eastern section of the DA overlaps with the Temperate East Marine Region (Refer Figure 2-15
in Section 2.2.6 below).

The key conservation values of the South-east Marine Region are:

e Features with high biodiversity and productivity, such as the east Tasmania subtropical
convergence zone, Bass Cascade, Upwelling east of Eden, Seamounts south and east of
Tasmania and Bonney coast upwelling.

e Breeding and resting areas for Southern right whale.

e Migration areas for Blue, Fin, Sei, Southern right and Humpback whales.

e Foraging areas for Australian sea-lion, White shark, Harrison's dogfish, Killer and Sei whales,
Australasian gannet, Fairy prion, Black-faced cormorant, Little penguin, Crested tern, and
several species of seal, penguin, albatross, petrel, shearwater and gulls.

o Wrecks of MV City of Rayville, SS Cambridge and ketch Eliza Davies.

e 10 provincial bioregions and 17 seafloor types are represented in the network (DoEE, 2015a)

The Temperate East Marine Region spans an area of approximately 1.4 million square kilometres from
the southern boundary of the Great Barrier Reef in Queensland to Bermagui in Southern New South
Wales. The key conservation values of the Temperate East Marine Region relevant to the DA are:

e Features with high biodiversity and productivity such as the Canyons of the Eastern Continental
Slope and Shelf rocky reefs
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e Nesting sites for listed seabirds on islands along the NSW coast, including Montague Island

(Short-tailed shearwater, Sooty shearwater)

Breeding sites for Little penguin, shearwater, Wilson’s stor
Migration areas for Humpback whale

Breeding sites for Indo-Pacific Bottlenose Dolphin

3 provincial bioregions

2.2.6 Australian Marine Parks

m petrel, Crested tern

Foraging sites for several species of petrel, albatross, shearwater

Australian Marine Parks have been established in Commonwealth waters for to contribute to the long
term conservation of marine ecosystems and protect marine biodiversity found in them, while also
allowing for sustainable use of natural resources. The Australian Marine Parks are protected areas.
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Figure 2-15 Australian Marine Parks within the DA

2.2.6.1 East Gippsland Marine Park

The East Gippsland Marine Park (4,137 km2) is off the north-east corner of Victoria, on the continental
slope and escarpment and the closest of the Marine Parks to the EGBPA. The full area of the Marine

Park is designated as a multiple use zone (IUCN VI).

The East Australian Current funnels warm waters through the marine park over the complex seafloor
features causing eddies to form off Cape Howe. This results in conditions in which phytoplankton
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flourish, thereby attracting and supporting an abundance of marine life. The main features of the
seafloor are the continental shelf, the steep escarpments and deep canyons.

Details of the East Gippsland Marine Park are listed in Table 2-13 (DNP, 2013). The full extent of the
East Gippsland Marine Park occurs within the DA (Figure 2-15); as such all conservation values
identified above are considered applicable to this region.

Table 2-13  East Gippsland CMR: SE Commonwealth Marine Reserves Network Management Plan 2013-
2023 (DNP, 2013)

Proclaimed 28 June 2007

IUCN category IUCN VI—Multiple Use Zone
assigned by this
Management Plan
and reserve
management zone

name
Assigned zones in IUCN la IUCN I IUCN IV IUCN VI
reserve: ’

Multiple Use Zone
Depth of reserve 100 m

below seabed

Total area 4,137 km? (413 700 ha).

Major conservation Examples of ecosystems, habitats and communities associated with:

values .
e the Southeast Transition

and associated with sea-floor features:

abyssal plain/deep ocean floor
canyon

escarpment

knoll/abyssal hill

slope

Features with high biodiversity and productivity:

e Bass Cascade
e upwelling east of Eden

Important foraging area for:
e Wandering, Black-browed, Yellow-nosed and Shy albatrosses; Great-winged
petrel; Wedge-tailed shearwater; and Cape petrel
Important migration area for:
e  Humpback whale

Location The East Gippsland Commonwealth Marine Reserve is off the north-east corner of
Victoria, on the continental slope and escarpment.

General description | The East Gippsland Commonwealth Marine Reserve contains representative samples
of the reserve of an extensive network of canyons, continental slope and escarpment at depths from
600 m to more than 4000 m.

The geomorphic features of this reserve include rocky-substrate habitat, submarine
canyons, escarpments and a knoll, which juts out from the base of the continental slope.

The reserve includes both warm and temperate waters, which create habitat for free-
floating aquatic plants or microscopic plants (i.e. phytoplankton) communities. Complex
seasonality in oceanographic patterns influences the biodiversity and local productivity.

The East Australian Current brings subtropical water from the north, and around Cape
Howe the current forms large eddies, with a central core of warm water. Around the
outside of the eddies, cooler, nutrient-rich waters mix with the warm water creating
conditions for highly productive phytoplankton growth, which supports a rich abundance
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of marine life. During winter, upwellings of cold water may occur and bring nutrient-rich
waters to the surface, boosting productivity.

Many oceanic seabirds forage in these waters, including albatrosses (e.g. Wandering,
Black-browed, Yellow-nosed and Shy albatrosses), the Great- winged petrel, Wedge-
tailed shearwater and Cape petrel.

Humpback whales pass by during their migrations north and south along the eastern
seaboard.

2.2.6.2 Beagle Marine Park

The Beagle Marine Park (2,928 km2) lies entirely within Bass Strait, encompassing Tasmania's Kent
Group Marine Reserve and the Hogan and Curtis Island groups; and is nearby to the north-east is
Victoria's Wilsons Promontory Marine National Park. The full area of the Marine Park is designated as
a multiple use zone (IUCN VI).

The Beagle Marine Park was once dry land which connected mainland Australia to Tasmania. After the
ending of the last ice-age, the melting glaciers caused sea levels to rise and the connection to Tasmania
was lost leaving the Bass Strait islands and an area of shallow waters 50-70m depth. Further information
on the Hogan Group of islands, the Kent Group and other protected areas is described in Section 2.2.8,
National Parks and Reserves. Detailed information on the Beagle Marine Park is presented in Table
2-14 (DNP, 2013).

The full extent of the Beagle Marine Park occurs within the DA (Figure 2-15); as such all conservation
values identified in the park are considered applicable to this region.

Table 2-14 Beagle CMR: SE Commonwealth Marine Reserves Network Management Plan 2013-2023
(DNP, 2013)

Proclaimed 28 June 2007

IUCN category IUCN VI—Multiple Use Zone
assigned by this
Management Plan
and reserve
management zone
name

Assigned zones in IUCN la IUCN II IUCN IV IUCN VI
reserve:

Multiple Use Zone

Depth of reserve 100 m
below seabed

Total area 2,928 km? (292 800 ha)

Major conservation Ecosystems, habitats and communities associated with:

values .
e the Southeast Shelf Transition.

and associated with sea-floor features:

basin

plateau

shelf

sill

Important migration and resting on migration area for:

e southern right whale
Important foraging area for:

e Australian fur seal

e Killer whale

e Shy albatross, Australasian gannet, Short-tailed shearwater, Pacific and Silver
gulls,

e Crested tern, Common diving petrel, Fairy prion, Black-faced cormorant and
Little penguin
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e  White shark
Cultural and heritage sites:

e the wreck of the steamship SS Cambridge

o the wreck of the ketch Eliza Davies

Location The Beagle Commonwealth Marine Reserve lies entirely within Bass Strait, with its
north-western edge abutting Victorian waters south-east of Wilson’s Promontory. Itis a
shallow-water reserve surrounding a collection of Bass Strait islands.

General description

The Beagle Commonwealth Marine Reserve represents an area of shallow continental
of the reserve

shelf ecosystems in depths of about 50-70 m that extends around south-eastern
Australia to the east of Tasmania. The sea floor that it covers formed a land bridge
between Tasmania and Victoria during the last ice age 10 000 years ago.

Its boundary encloses Tasmania’s Kent Group Marine Reserve and the Hogan and
Curtis Island groups. Nearby to the north-east is Victoria’s Wilsons Promontory Marine
National Park.

The reserve encompasses the fauna of central Bass Strait, which is expected to be
especially rich based on studies of several sea floor—dwelling animal groups. Its
ecosystems are similar to those documented for the deeper sections of the Kent Group
Marine Reserve, especially those based around habitats of rocky reefs supporting beds
of encrusting, erect and branching sponges, and sediment composed of shell grit with
patches of large sponges and sparse sponge habitats.

Islands encompassed by the reserve and nearby islands support important breeding
colonies for many seabirds and for the Australian fur seal. The waters of the reserve
provide an important foraging area for those species breeding nearby. The rich marine
life also attracts top predators, such as the great white shark and killer whales.

The SS Cambridge, a British freighter, which lies in the reserve to the east of Wilson’s
Promontory, was sunk in 1940 by a WWII mine.

The trading ketch Eliza Davies, which lies in the reserve to the east of Wilson’s
Promontory, sunk under tow in 1924,

2.2.6.3 Flinders Marine Park

The Flinders Marine Park (27,043 km2) is east of the north-east tip of Tasmania and Flinders Island,
and extends over 400 km eastward. The Marine Park has two management zones: Marine National
Park (IUCN II), and a multiple use zone (IUCN VI).

Seafloor habitats found in this marine park are the continental shelf, and a long section of steep
continental slope cut through by a series of deep canyons, a large seamount and areas of sandy and
muddy sediments. As per the East Gippsland Marine Park, Flinders Marine Park is influenced by the
East Australian Current forming large-scale eddies which ultimately result in an abundance of marine
fauna. Detailed information on the Beagle Marine Park is presented in Table 2-15 ((DNP, 2013)).

The full extent of the Flinders Marine Park occurs within the DA (Figure 2-15); as such all conservation
values identified above are considered applicable to this region.

Table 2-15 Flinders CMR: SE Commonwealth Marine Reserves Network Management Plan 2013-2023
(DNP, 2013)

Proclaimed 28 June 2007

IUCN category IUCN IlI—Marine National Park zone
assigned by this
Management Plan and
reserve management
zone name

IUCN la IUCN I IUCN IV IUCN VI
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Assigned zones in
reserve:

Marine National Multiple Use
Park Zone Zone

Depth of reserve
below seabed

100 m

Total area

27 043 km? (2 704 300 ha)

Major conservation
values

Examples of ecosystems, habitats and communities associated with:

e the Tasmania Province

e the Tasmanian Shelf Province
e the Southeast Transition

e the Southeast Shelf Transition

And associated with sea-floor features:

abyssal plain/deep ocean floor
canyon

plateau

seamount/guyot

shelf slope

Features with high biodiversity and productivity:
e east Tasmania subtropical convergence zone
Important foraging area for:

e wandering, black-browed, yellow-nosed and shy albatrosses, northern giant
petrel, Gould’s petrel and cape petrel

e Kkiller whale

e  white shark

e Harrison’s dogdfish

Important migration area for:

e humpback whale

Location

The Flinders Commonwealth Marine Reserve is east of the north-east tip of
Tasmania and Flinders Island, and extends over 400 km eastward.

General description
of the reserve

The Flinders Commonwealth Marine Reserve covers a depth range from about 40 m
on the shallow continental shelf to abyssal depths of 3000 m or more near the edge
of Australia’s exclusive economic zone.

Key features of this area are the continental shelf, and a long section of steep
continental slope, incised by a series of deep submarine canyons. Sea bottom
habitats include sheer rocky walls and large rocky outcrops that support a rich
diversity of small seabed animals, such as lace corals and sponges. These and the
large expanses of sandy and muddy sediments are habitats to a wide variety of fishes
and to populations of the giant crab. Areas between 400 m and 600 m of the
continental slope sea floor are habitat for dogfish and gulper sharks, and Harrison’s
dodfish has been recently recorded in the reserve.

The biodiversity of the reserve is influenced by summer incursions of the warm East
Australian Current and associated large-scale eddies.

Another prominent feature is a large offshore seamount believed to be too deep to
have been fished. Seamounts are generally considered to be important centres of
deep ocean biodiversity, offering a wide range of habitats at different depths and
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orientations to currents. The large seamounts to the east of Tasmania are believed
to be individually important, providing habitat to species that may be unique to each
seamount and to a range of more widely occurring species that make their homes
only on their rocky slopes. Presently, little is known about the fauna of these
seamounts, but based on information from other better known offshore seamounts,
seabed animals are expected to include endemic species.

2.2.6.4 Freycinet Marine Park

The Freycinet Commonwealth Marine Park (57,942 km2) is east of Tasmania, offshore from the
Freycinet Peninsula. The Marine Park has three management zones: Marine National Park (IUCN II),
recreational use zone (IUCN 1V) and a multiple use zone (IUCN VI).

The Freycinet Marine Park begins offshore from Bicheno and Freycinet National Park on the east coast
of Tasmania and extends out to over 3,000 m depth covering seafloor features such as seamounts,
deep sea (abyssal) plains, canyons and deep granite reefs. Detailed information on the Freycinet
Marine Park is presented in Table 2-16 (DNP, 2013).

The offshore region of the Freycinet Marine Park occurs within the DA (Figure 2-15); as such all
conservation values relevant to the deeper offshore waters are considered applicable to this region.

Table 2-16  Freycinet CMR: SE Commonwealth Marine Reserves Network Management Plan 2013-2023
(DNP, 2013)

Proclaimed 28 June 2007

IUCN category IUCN Il—Marine National Park zone
assigned by this
Management Plan
and reserve
management zone

name
Assigned zones in IUCN la IUCN I IUCN IV IUCN VI
reserve:
Marine National | Recreational Use | Multiple Use
3 Park Zone Zone Zone
Depth of reserve 100 m
below seabed
Total area 57 942 km? (5 794 200 ha)
Major conservation Examples of ecosystems, habitats and communities associated with:

values ) )
e the Tasmania Province

e the Tasmanian Shelf Province
e the Southeast Transition

And associated with sea-floor features:

abyssal plain/deep ocean floor
canyon

escarpment

knoll/abyssal hill

saddle

seamount/guyot

shelf
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e terrace
Features with high biodiversity and productivity:

e east Tasmania subtropical convergence zone
Important foraging area for:

e wandering, black-browed and shy albatrosses, cape petrel and fairy prion
e seiwhales and killer whales

Important migration and resting on migration area for:
e southern right whale
Important migration area for:

e humpback whale

Location The Freycinet Commonwealth Marine Reserve is east of Tasmania, offshore from
the Freycinet Peninsula.

General description The Freycinet Commonwealth Marine Reserve covers a depth range from about
of the reserve 40 m on the shallow continental shelf, to abyssal depths of 3000 m or more at the
edge of Australia’s exclusive economic zone.

The reserve spans the continental shelf and deeper water ecosystems that extend
around south-eastern Australia to the east of Tasmania. The shelf is adjoined to a
large offshore saddle.

The reserve also includes large offshore seamounts, which are believed to be too
deep to have been fished. Seamounts are generally considered to be important
centres of biodiversity. They offer a wide range of habitats at different depths and
orientations to currents. The seamounts east of Tasmania are also believed to be
individually important, providing habitat to species that may be unique to each
seamount.

The shallower part of the reserve includes habitat important to seabirds.

White shark also forage in the reserve.

2.2.6.5 Boags Marine Park

The Boags Marine Park is north of Three Hummock Island off Tasmania’s north-west coast. It covers
537 square kilometres, with depths mostly between 40 metres and 80 metres.

The shallow waters of central Bass Strait are home to rich arrays of animals that live on the seafloor
and in the sediment, including crustaceans, molluscs and polychaete worms. Seabirds from colonies
on nearby islands forage also in the area (DNP, 2013).

The marine park is a Multiple Use Zone.

Table 2-17 Boags CMR: SE Commonwealth Marine Reserves Network Management Plan 2013-2023
(DNP, 2013)

Proclaimed 28 June 2007

IUCN category IUCN VI—Multiple Use Zone
assigned by this
Management Plan
and reserve
management zone
name

Assigned zones in IUCN la IUCN I IUCN IV IUCN VI
reserve:

Multiple Use Zone
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Depth of reserve
below seabed

100 m

Total area

537 km2 (53 700 ha).

Major conservation
values

Ecosystems, habitats and communities associated with::

e the Bass Strait Shelf Province
And associated with sea-floor features:
e plateau
e tidal sandwave/sandbank
Important foraging area for:
e shy albatross, Australasian gannet, short-tailed shearwater, fairy prion, black-
faced cormorant, common diving petrel and little penguin

Location

The Boags Commonwealth Marine Reserve is off the north-west tip of Tasmania, north
of Three Hummock Island. The reserve is wholly contained within western Bass Strait.

General description
of the reserve

The Boags Commonwealth Marine Reserve represents an area of shallow ecosystems
that has a depth range mostly between 40m and 80 m. It encompasses the fauna of
central Bass Strait, which is expected to be especially rich based on studies of several
sea floor—dwelling animal groups.

The Boags Marine Reserve contains a rich array of life, particularly bottom-dwelling
animals and animals living in the sea-floor sediments and muds, such as crustaceans,
polychaete worms and molluscs, as is common for the Bass Strait seabed.

The reserve is adjacent to the important seabird breeding colonies of Tasmania’s north-
west, particularly the Hunter group of islands (Three Hummock Island, Hunter Island,
Steep Island, Bird Island, Stack Island and Penguin Islet), and so is an important
foraging area for a variety of seabirds.

White shark also forage in the reserve.

2.2.6.6 Apollo Marine Park

The Apollo Commonwealth Marine Reserve (118,400 ha) is representative of the continental shelf that
extends from South Australia to the west of Tasmania. The park is located off the southern tip of Cape
Otway just beyond the Victorian state boundary down to the north of King Island in Tasmania. The
waters of the reserve are exposed to large swell waves generated from the south-west and strong tidal
flows. Detailed information on the Apollo Marine Park is presented in Table 2-18 (PA, 2019c).

Table 2-18
2019c)

Apollo CMR: SE Commonwealth Marine Reserves Network Management Plan 2013-2023 (PA,

Proclaimed

28 June 2007

IUCN category
assigned by this
Management Plan
and reserve
management zone
name

IUCN VI—Multiple Use Zone

below seabed

Assigned zones in IUCN la IUCN I IUCN IV IUCN VI
reserve: 3

Multiple Use Zone
Depth of reserve 100 m

Total area

1184 km2 (118 400 ha).

Major conservation
values

Ecosystems, habitats and communities associated with::

e the Western Bass Strait Shelf Transition
e Bass Strait Shelf Province

And associated with sea-floor features:
e deep hole valley
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e shelf
Important migration area for:
e blue, fin, sei and humpback whales
Important foraging area for:
e black-browed and shy albatross, Australasian gannet, short-tailed shearwater,
and crested tern

Location

The Apollo Commonwealth Marine Reserve is in Bass Strait south of Cape Otway and
Apollo Bay in western Victoria, and north-west of King Island.

General description
of the reserve

The Apollo Commonwealth Marine Reserve represents the continental shelf that
extends from South Australia to the west of Tasmania.

The cool waters of the reserve are less than 50 m deep near Cape Otway. The reserve
includes the Otway Depression, a 100 m deep undersea valley joining the Bass Basin
to the open ocean. This valley was an outlet channel for the ancient Bass Lake and
mainland river systems, which existed during the last ice age.

The waters of the reserve are exposed to large swell waves generated from the
southwest and strong tidal flows. The sea floor has many rocky reef patches
interspersed with areas of sediment and, in places, has rich, benthic fauna dominated
by sponges.

Seabirds, dolphins, seals and white shark forage in the reserve, and blue whales
migrate through Bass Strait.

The MV City of Rayville, a United States of America freighter, which lies in the reserve
south of Cape Otway, was sunk in 1940 by a mine.

2.2.6.7 Zeehan Marine Park

The Zeehan marine park is south-west of King Island. It covers 19,897 km?2 with depths from about 50
metres to over 3000 metres. The park has four undersea canyons cutting into the continental shelf. The
Zeehan current, an extension of the Leeuwin current from the west runs along the west coast of
Tasmania and reaches the southern tip at its strongest point in winter. Zeehan Marine Park is a nursery
ground for blue warehou and ocean perch. Concentrations of larval fish of these species are found in
the marine park as well as the commercially fished species of Tasmanian giant (PA, 2019e).

Table 2-19
2019e)

Zeehan CMR: SE Commonwealth Marine Reserves Network Management Plan 2013-2023 (PA,

Proclaimed

28 June 2007

IUCN category
assigned by this
Management Plan
and reserve
management zone
name

IUCN VI—Multiple Use Zone

below seabed

Assigned zones in IUCN la IUCN II IUCN IV IUCN VI
reserve: 2 :

Multiple Use Zone

(933 km2)
Special Purpose
Zone
(18 967 km?)

Depth of reserve 100 m

Total area

19,897 km2 (1,989,700 ha).

Major conservation
values

Ecosystems, habitats and communities associated with::

e the Tasmania Province
e the West Tasmania Transition
e the Western Bass Strait Shelf Transition
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e Bass Strait Shelf Province
And associated with sea-floor features:
e abyssal plain/dep ocean floor
canyon
deep hole valley
knoll/abyssal hill
shelf
slope
Important migration area for:
e  blue and humpback whales
Important foraging area for:
e black-browed, wandering and shy albatross and great-winged and cape
petrels

Location

The Zeehan Commonwealth Marine Reserve is north-west of Tasmania.

General description
of the reserve

The Zeehan Commonwealth Marine Reserve covers a broad depth range, from the
shallow continental shelf at a depth of about 50 m to the abyssal plain, which is over
3000 m deep. A significant feature of this reserve is a series of four submarine canyons
that incise the continental slope, extending from the shelf edge to the abyssal plain.
Biodiversity and productivity on the outer shelf and upper slope in this reserve are
influenced by the Zeehan Current and its interactions with the canyons.

The reserve includes a variety of seabed habitats, including exposed limestone, that
support rich animal communities of large sponges and other, permanently fixed,
invertebrates on the continental shelf.

There are also extensive ‘thickets’ of low invertebrate animals, such as lace corals and
sponges, on the continental slope. These communities are exceptionally diverse and
include species new to science. The rocky limestone provides important habitats for a
variety of commercial fish species, including Australia’s giant crab. Concentrations of
larval blue warehou and ocean perch indicate the area is a nursery ground. It is also a
foraging area for a variety of seabirds and white shark.

2.2.6.8 Franklin Marine Park

The Franklin Marine Park is located off the north-western point of Tasmania, south of King Island. It
mostly comprises of water depths of approximately 40 m except for a deep valley in the southern end
of the reserve which drops to 150m depth. Seabirds from the numerous breeding colonies on nearby
islands including Albatross Island, Black Pyramid Rock and other Hunter Group islands forage in the
park (PA, 2019d). Detailed information on the Franklin Marine Park is presented in Table 2-20 (PA,

2019d).
Table 2-20 Franklin CMR: SE Commonwealth Marine Reserves Network Management Plan 2013-2023
(PA, 2019d))
Proclaimed 28 June 2007

IUCN category
assigned by this
Management Plan
and reserve
management zone
name

IUCN VI—Multiple Use Zone

below seabed

Assigned zones in IUCN la IUCN II IUCN IV IUCN VI
reserve: -

Multiple Use Zone
Depth of reserve 100 m

Total area

671 km2 (67 100 ha).

Major conservation
values

Ecosystems, habitats and communities associated with::

e The Tasmanian Shelf province
e the Western Bass Strait Shelf Transition
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And associated with sea-floor features:
e shelf
e deep hole valley
e escarpment
e plateau
Important foraging area for:

e shy albatross, short-tailed shearwater, Australasian gannet, fairy prion, little
penguin, common diving petrel, black-faced cormorant and silver gull
Location The Franklin Commonwealth Marine Reserve is west of the north-western corner of

Tasmania and south-east of King Island.

General description | The Franklin Commonwealth Marine Reserve represents an area of shallow continental
of the reserve shelf ecosystems and incorporates areas of two major bioregions: western Bass Strait
and the Tasmanian shelf. Its cool temperate waters are exposed to large swells driven
by westerly gales. At its northern end, the waters are only 40 m deep, and in much of
the reserve the sea floor slopes gently and is covered by fine and coarse sediments. At
the southern end of the reserve there is a valley where the water is up to 150 m deep.

The reserve provides a feeding ground for a variety of seabirds, such as the fairy prion,
shy albatross, silver gull, short-tailed shearwater, black-faced cormorant and common
diving petrel that have breeding colonies on the nearby Hunter group of islands.

Black Pyramid Rock, 6 km north of the reserve supports the largest breeding colony of
the Australasian gannet in Tasmania, and one of only eight breeding sites for this
species in Australia.

White shark also forage in the reserve

2.2.6.9 Huon Marine Park

The Huon Commonwealth Marine Park off Southern Tasmania covers approximately 991 square
kilometres of outer continental shelf, continental slope and deeper seabed, ranging from 70 metres to
over 3000 metres. It has more than 120 seamounts within the marine park, the largest cluster in
Australia. The seamounts are cone-shaped remnants of extinct volcanoes rising from the seafloor, up
to 25km across at the base and rising 200 to 500 m from the seabed. Some ‘summits’ are over 1000
metres below the surface. In an otherwise bare substrate, seamounts provide hard, elevated and
current swept attachment sites for communities of filter feeding fauna such as corals, sponges, sea
stars and anemones (CSIRO, 2007). Their structural form made of massive accumulations of the reef
building stony coral also provides habitat for a smaller mobile fauna such as crustaceans, brittle stars,
urchins and molluscs. The marine park protects spawning grounds for basketwork eels and commercial
fish species, including ocean perch. Details of the Huon Marine Park are listed in Table 2-21 (PA,
2019a).

The marine park has Habitat Protection and Multiple Use zones. The Tasmanian seamounts are also
on the Commonwealth Heritage List and are also listed as a key ecological feature (refer Section
2.2.7.5).

Table 2-21  Huon CMR: SE Commonwealth Marine Reserves Network Management Plan 2013-2023 (PA,
2019a)

Proclaimed 28 June 2007

IUCN category assigned | IUCN VI—Multiple Use Zone
by this Management
Plan and reserve
management zone name

Assigned zones in IUCN IV IUCN VI
reserve:
2 Habitat Protection Multiple Use
Zone Zone
(389 km2) (9602 km2)
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Depth of reserve below
seabed

100 m

Total area

9991 km2 (999 100 ha)

Major conservation valueg

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

And associated with sea-floor features:
e canyon
e  knoll/abyssal hill (seamount)
e pinnacle

e saddle
e shelf
e terrace

Features with high biodiversity and productivity:
e seamounts south and east of Tasmania
Important foraging area for:

e  black-browed, Buller's and shy albatrosses, great-winged petrel, short-tail
shearwater and fairy prion

e Australian fur seal and killer whale
e Important migration area for:
e humpback whale

Location

The Huon Commonwealth Marine Reserve is south-east of Tasmania.

General description

The Huon Commonwealth Marine Reserve covers a broad depth range from
the inner continental shelf at about 70 m, to abyssal depths of more than 3000
m. The majority of the area is in deep water. The Tasman Seamounts Marine
Reserve that was proclaimed in 1999 has been wholly incorporated into the
Huon Commonwealth marine reserve.

The reserve contains a cluster of seamounts that appear as cone-shaped
submerged mountains, which provide a range of depths for a diversity of plants
and animals.

The peaks of many of the reserve’s seamounts are between 750 m and 1000m
below the sea surface and support endemic species, including large erect
corals and sponges. Some of the flora and fauna are hundreds and possibly
thousands of years old, making them some of the longest-lived animals on
Earth. The reserve also provides an important connection between seamounts
of the Indian Ocean and the Tasman Sea.

Seamounts are regarded as areas of increased productivity in the otherwise
nutrient-poor open ocean. Their topography accelerates water currents to
provide a consistent and relatively rich food source for filter feeders, and which
sweeps the seamounts clear of fine sediments, exposing rocks for animals,
such as corals, to attach to. Seamounts are generally considered to be
important stepping stones in the transoceanic dispersal of larvae of bottom-
dwelling species. The habitat protection zone was established to protect the
unique and vulnerable benthic communities of the reserve’s seamounts. The
zone includes seamounts rising 650-1000 m above the sea floor, which have
been subject to commercial fishing. Deeper seamounts, peaking at 1150-1700
m above the sea floor, have not been fished, and are in pristine condition.
Benthic communities include coral dominated communities found at depths less
than 1400 m. The hard coral Solensomilia variabilis forms a dense matrix that
provides a platform for hydroids and sponges; stone corals; and black, gold and
bamboo corals. Benthic communities deeper than 1400 m are urchin
dominated. The reserve is a foraging area for white shark and seabirds and a
spawning or nursery area for important commercial fish, including ocean perch
and blue warehou.
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2.2.6.10 Solitary Islands Marine Park

Solitary Islands Marine Park offshore northern NSW is a place where many species occur at the limits
of their range as the East Australian Current meets cooler waters from the south. The marine park
includes Pimpernel Rock, a submerged pinnacle rising to within a few metres of the surface. Also, the
critically endangered grey nurse sharks gather here, making it a popular dive spot. Details of the park
are described in Table 2-22 (DNP, 2018).

Table 2-22

Solitary Islands Marine Park CMR: Temperate East Marine Parks Network Management Plan

Proclaimed

14 December 2013

IUCN category
assigned by this
Management Plan
and reserve
management zone
name

IUCN category VI — Multiple Use Zone

Assigned zones in
reserve:

IUCN la IUCN I IUCN IV IUCN VI
National Park Multiple Use
Zone Zone

Special Purpose
Zone (Trawl)

Depth of reserve
below seabed

between 15 m and 70 m.

Total area 152 km 2

Major Natural values:

conservation * Open-ocean, subtidal reef and soft substrate habitats.

values * Pimpernel Rock is a significant feature of the Marine Park. It is a submerged pinnacle

that rises from the seabed to within a few metres of the surface. It provides habitat for
benthic communities, pelagic fish, and other marine life.

* Ecosystems of this area are influenced by tropical waters of the East Australian
Current meeting temperate, southern waters, creating a combination of tropical and
temperate environments.

* Supports a range of species, including species listed as threatened, migratory,

marine or cetacean

Important area for:

e Foraging of seabirds
e Migrating and foraging habitat for sharks
e  Migrating humpback whales

Culture

e Sea country is valued for Indigenous cultural identity, health and wellbeing.

. Across Australia, Indigenous people have been sustainably managing their sea
country for tens of thousands of years. Yaegl People have native title over this
area with their sea country extending into the southern portion of the Marine

Park
Heritage
e Nil

Social and economic values

e Tourism, commercial fishing, recreation, including fishing, are important
activities in the Marine Park. These activities contribute to the wellbeing of
regional communities and the prosperity of the nation.
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Location Located approximately 5.5 km offshore of New South Wales, adjacent to the NSW
Solitary Islands Marine Park (adjacent to the north coast, NSW).

General The Solitary Islands Marine Park is significant because it contains habitats, species

description of the and ecological communities associated with the Central Eastern Shelf Transition.

The Marine Park contains habitat for species of special conservation interest such
as grey nurse sharks, and biologically important areas for humpback whale, white
shark and a number of migratory seabirds.

The Marine Park includes habitats connecting to and complementing the adjacent
New South Wales Solitary Islands Marine Park. The Marine Park includes habitats
connecting to and complementing the adjacent New South Wales Lord Howe Island
Marine Park.

reserve

2.2.6.11 Lord Howe Marine Park

The Lord Howe Marine Park surrounds the NSW Lord Howe Island Marine Park (refer Section 2.2.8.37)
and extends further seaward to 12 nautical miles. The waters — a unique mix of warm tropical and cool
temperate ocean currents — are home to over 500 fish species, more than 90 coral species and
countless other marine species, many only found in the immediate area. A wide range of habitats
include a barrier coral reef and lagoon, and fringing reefs dominated either by coral or macroalgal
communities. Details of the park are described in Table 2-23 (DNP, 2018).

Table 2-23  Lord Howe Marine Park CMR: Temperate East Marine Parks Network Management Plan 2018
(DNP, 2018)

Proclaimed 14 December 2013

IUCN category IUCN category IV - Habitat Protection Zone
assigned by this
Management Plan
and reserve
management zone

name
Assigned zones in IUCN la IUCN I IUCN IV IUCN VI
reserve. National Park Habitat Protection Special Purpose
Zone Zone Zone (Trawl)
Habitat Protection
Zone (Lord Howe)
Recreation Zone
Depth of reserve between 15 m and 6000 m.
below seabed
Total area 110,126 km 2
Major Ecosystems, habitats and communities associated with::
conservation e Lord Howe Province—due to the convergence of warm, tropical and cooler
values temperate waters in the area, the Marine Park supports a unique mix of tropical,

subtropical and temperate species, many found at the northern or southern
extent of their range.

e Tasman Basin Province—interactions between currents, eddies and seamounts
and the movements of the deep sub-Antarctic water mass influence biological
productivity in this area.

Important area for:

e Foraging and breeding of seabirds
e  Migrating humpback whales
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Key ecological features of the Marine Park are:

e Lord Howe Seamount Chain—a chain of submerged volcanoes running 1000
km north—south, the seamount chain includes Lord Howe Island and Elizabeth
and Middleton Reefs. These isolated, oceanic reefs support a diverse range of
tropical and temperate marine life, including both warm-water and cold-water
corals and an abundance of fish species. This diversity is a result of the effect of
the East Australian Current on the reefs as it exposes the area to its warm
waters, in contrast to the surrounding cooler ocean.

e Elizabeth and Middleton Reefs—small, isolated, oceanic platforms reefs that
occur on top of the volcanic seamounts of the Lord Howe seamount chain. The
lagoons of both reefs are important areas for populations of black cod and the
Galapagos shark.

e Tasman Front and eddy field—a region that separates the warm, nutrient-poor
waters of the Coral Sea from the cold, nutrient-rich waters of the Tasman Sea,
providing increased nutrients and plankton aggregations, and enhanced
productivity that attracts mobile species such as turtles, cetaceans, tuna and
billfish.

Culture

e The marine environment around Lord Howe Island has long held significance
among Lord Howe Islanders. A unique community and culture has developed by
those who have visited and settled the island over time Sea country is valued for
Indigenous cultural identity, health and wellbeing.

e Across Australia, Indigenous people have been sustainably managing their sea
country for tens of thousands of years. At the commencement of this plan, there
is limited information about the cultural significance of this Marine Park due to
its remote location

World Heritage

e Parts of the Marine Park are within the world heritage-listed Lord Howe Island
Group, which was listed as an area of outstanding universal value under the
World Heritage Convention in 1982. The Lord Howe Island Group comprises
Lord Howe Island, Admiralty Islands, Mutton Bird Islands, Ball's Pyramid, and
associated coral reefs and marine environments. It includes spectacular
landscapes, volcanic mountains, and diverse low-lying rainforests, palm forests
and grasslands. There are a large number of species of native plants, of which
many are endemic to Lord Howe Island, and colonies of endangered seabirds.

National Heritage
e The Lord Howe Island Group was included in the National Heritage List in 2007.
Historic shipwrecks

e The Marine Park contains over 25 known shipwrecks listed under the Historic
Shipwrecks Act 1976.

Social and economic values

e Tourism, commercial fishing, recreation, including fishing, and scientific
research, are important activities in the Marine Park. These activities contribute
to the wellbeing of regional communities and the prosperity of the nation.

description of the
reserve

Location The Lord Howe Marine Park is located approximately 550 km offshore of New South
Wales, adjacent to the New South Wales Lord Howe Island Marine Park and World
Heritage Area.

General The Lord Howe Marine Park is significant because it includes habitats, species and

ecological communities associated with the Lord Howe Province and the Tasman
Basin Province. It includes three key ecological features: the Lord Howe Seamount
Chain; Elizabeth and Middleton Reefs (the southernmost coral reefs in the world);
and the Tasman Front and eddy field, all valued for high productivity, aggregations
of marine life, biodiversity and endemism.

The Elizabeth and Middleton Reefs Ramsar site is located within the Marine Park.
The site was listed under the Ramsar Convention in 2002 and is a wetland of
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international importance under the EPBC Act, due to its unique nature as the
southernmost open-ocean coral-reef platform in the world.

The Marine Park includes habitats connecting to and complementing the adjacent
New South Wales Lord Howe Island Marine Park.

2.2.6.12 Central Eastern Marine Park

Central Eastern Marine Park begins 30 kilometres east of Coffs Harbour. It covers 70,054 kmz2, with
depths from 120 m to 6000 m. It has National Park, Habitat Protection and Multiple Use zones. And is
located between the Hunter and the Lord Howe Commonwealth Marine Parks. Details of the park are
described in Table 2-24 (DNP, 2018).

Table 2-24  Central Eastern Marine Park CMR: Temperate East Marine Parks Network Management Plan
2018 (DNP, 2018)

Proclaimed 14 December 2013

IUCN category IUCN category IV - Habitat Protection Zone
assigned by this
Management Plan
and reserve
management zone

name

Assigned zones in IUCN la IUCN II IUCN IV IUCN VI

reserve: National Park Habitat Protection Special Purpose
Zone Zone Zone (Trawl)

Depth of reserve between 120 m and 6000 m.

below seabed

Total area 70,054 km 2

Major Ecosystems, habitats and communities associated with:

conservation e Central Eastern Province—includes canyons along the shelf that interact with

values currents and ocean gyres resulting in upwellings that influence biological

productivity. Plankton blooms associated with the upwellings attract
aggregations of tuna, whale and albatross and support over 50 fish species
endemic to the area.

e Central Eastern Shelf Transition—upwellings caused by the East Australian
Current crossing the continental shelf, and river sediment influence biological
productivity

e Tasman Basin Province—interactions between currents, eddies and seamounts
and the movements of the deep sub-Antarctic water mass influence biological
productivity in this area. The deep-reef coral communities on seamounts are
dominated by filter feeders and provide stepping stones for large oceanic
species moving between breeding, nesting, calving and foraging sites.

Important area for:

e Foraging and breeding of seabirds
e Migrating humpback whales

Key ecological features of the Marine Park are:

e Tasmantid Seamount Chain—a series of underwater volcanic mountains
comprised of guyots, seamounts, tablemounts, banks, plateaux and terraces
that runs in a north—south direction, and extends into the Tasman Basin. The
feature rises from approximately 4800 m deep to 125 m from the surface at
Taupo Seamount in the south, approximately 280 m from the surface at
Derwent—Hunter Seamount in the centre of the Marine Park, and to
approximately 350 m from the surface at Queensland Guyot in the north of the
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Marine Park. The seamounts support a diverse range of habitats in temperate
and subtropical waters

e Canyons on the eastern continental slope—canyons enhance diversity and
abundance of species, driven by the combined effects of steep and rugged
topography, ocean currents, seafloor types and nutrient availability. Canyons
also create localised changes in productivity in the water column above them,
providing feeding opportunities for a range of species.

e Tasman Front and eddy field—a region that separates the warm, nutrient-poor
waters of the Coral Sea from the cold, nutrient-rich waters of the Tasman Sea,
providing increased nutrients and plankton aggregations, and enhanced
productivity that attracts mobile species such as turtles, cetaceans, tuna and
billfish.

Culture
Sea country is valued for Indigenous cultural identity, health and wellbeing. Across
Australia, Indigenous people have been sustainably managing their sea country for tens

of thousands of years. At the commencement of this plan, there is limited information
about the cultural significance of this Marine Park.

Heritage

e The Marine Park contains two known shipwrecks listed under the Historic
Shipwrecks Act 1976— Amelia (wrecked in 1816) and lllagong (wrecked in 1872).

Social and economic values

e Tourism, commercial fishing, and recreation, including fishing, are important
activities in the Marine Park. These activities contribute to the wellbeing of
regional communities and the prosperity of the nation.

description of the
reserve

Location The Central Eastern Marine Park is located approximately 30 km east of Coffs
Harbour at the edge of the continental shelf. It extends to deep ocean waters
approximately 200 km offshore of New South Wales.

General The Central Eastern Marine Park is significant because it includes habitats, species

and ecological communities associated with the Central Eastern Province, the
Central Eastern Shelf Transition and the Tasman Basin Province. It includes three
key ecological features: canyons on the eastern continental slope (valued as a
unique seafloor feature with ecological properties of regional significance); the
Tasmantid Seamount Chain; and the Tasman Front and eddy field (both valued for
high productivity, aggregations of marine life, biodiversity and endemism).

2.2.6.13 Hunter Marine Park

Encompassing three key ecological features, the Hunter Marine Park is located offshore from Port
Stephens in NSW and extends out approximately 100km. Details of the Hunter Marine Park are
described in Table 2-25 (DNP, 2018).

Table 2-25

Hunter CMR: Temperate East Marine Parks Network Management Plan 2018 (DNP, 2018)

Proclaimed

14 December 2013

IUCN category
assigned by this
Management Plan
and reserve
management zone
name

IUCN category IV - Habitat Protection Zone

Assigned zones in IUCN la IUCN I IUCN IV IUCN VI
reserve. Habitat Protection Special Purpose
Zone Zone (Trawl)
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Depth of reserve
below seabed

between 15 m and 6000 m.

Total area

6257 km?

Major
conservation
values

Ecosystems, habitats and communities associated with::

e Central Eastern Province—includes canyons along the shelf that interact with
currents and ocean gyres resulting in upwellings that influence biological
productivity. Plankton blooms associated with the upwellings attract
aggregations of tuna, whale and albatross and support over 50 fish species
endemic to the area.

e  Central Eastern Shelf Province—upwellings caused by the East Australian
Current crossing the continental shelf, and river sediment influence biological
productivity in this provincial bioregion that extends south over the continental
shelf from the boundary of the Great Barrier Reef Marine Park to offshore Coffs
Harbour.

Important area for:

e Foraging seabirds and humpback whales
e Migrating humpback whales
e Aggregation of grey nurse sharks

Key ecological features of the Marine Park are:

e Canyons on the eastern continental slope—canyons enhance diversity and
abundance of species, driven by the combined effects of steep and rugged
topography, ocean currents, seafloor types and nutrient availability. Canyons
also create localised changes in productivity in the water column above them,
providing feeding opportunities for a range of species.

e  Shelf rocky reefs—which have a complex range of benthic habitat that supports
diverse benthic communities.

e Tasman Front and eddy field—a region that separates the warm, nutrient-poor
waters of the Coral Sea from the cold, nutrient-rich waters of the Tasman Sea,
providing increased nutrients and plankton aggregations, and enhanced
productivity that attracts mobile species such as turtles, cetaceans, tuna and
billfish.

Heritage

e The Marine Park contains one known shipwreck listed under the Historic
Shipwrecks Act 1976— India (wrecked in 1884).

Social and economic values

e Commercial fishing, tourism and recreation, including fishing, are important
activities in the Marine Park. These activities contribute to the wellbeing of
regional communities and the prosperity of the nation

Location

The Hunter Marine Park extends from the New South Wales state water boundary to
approximately 100 km offshore, and adjacent to the New South Wales Port
Stephens—Great Lakes Marine Park.

General
description of the
reserve

The Hunter Marine Park is significant because it contains habitats, species and
ecological communities, representative of the Central Eastern Province and the
Central Eastern Shelf Province. It includes three key ecological features: canyons on
the eastern continental slope (valued for a unique seafloor feature with ecological
properties of regional significance); shelf rocky reefs (valued for a unique seafloor
feature with ecological properties of regional significance); and the Tasman Front
and eddy field (valued for high productivity, aggregations of marine life, biodiversity
and endemism). The Marine Park supports a range of species, including species
listed as threatened, migratory, marine or cetacean under the EPBC Act.

The Marine Park includes habitats connecting to and complementing the adjacent
New South Wales Port Stephens—Great Lakes Marine Park.
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2.2.6.14 Cod Grounds Marine Park
Cod Grounds covers a small, 4km2 area, 5.5 km offshore, NSW (south of Port Macquarie). It is an

important aggregation ground for grey nurse sharks (DNP, 2018). Details of the Cod Ground Marine
Park are described in Table 2-26 (DNP, 2018).

Table 2-26
2018)

Cod Grounds CMR: Temperate East Marine Parks Network Management Plan 2018 (DNP,

Proclaimed

14 December 2013

IUCN category
assigned by this
Management Plan
and reserve
management zone
name

IUCN category Il — National Park Zone

Assigned zones in
reserve:

IUCN la IUCN I IUCN IV IUCN VI

National Park
Zone

Depth of reserve
below seabed

between 21 m and 46 m.

description of the
reserve

Total area 4 km?
Major Ecosystems, habitats and communities associated with::
conservation e Central Eastern Shelf Transition— ecosystems in this area are influenced by
values tropical waters of the Eastern Australian Current meeting temperate waters,
creating a combination of topical and temperate environments. Many species
found within the marine park are at or close to, either their southern or northern
geographical limits.
Important area for:
e  Migratory pathway and aggregation area for grey nurse sharks
e Migratory and foraging habitat for humpback whales
e Foraging habitat for seabirds
Key ecological features of the Marine Park are:

e  Shelf rocky reefs— predominantly rocky reef surrounded by boulder and cobble
slopes that support diverse and abundant marine communities. The reefs are
interlaced with sand and cobble gutters.

Cultural

e Sea country is valued for Indigenous cultural identity, health and wellbeing.
Across Australia. There is limited, other information about the cultural
significance of this Marine Park.

Social and economic values

e Tourism, scientific research and recreation activities are important in the
Marine Park. These activities contribute to the wellbeing of regional
communities and the prosperity of the nation

Location The Cod Grounds Marine Park is 5.5 km offshore, NSW (south of Port Macquarie).
General The Cod Grounds Marine Park is significant because it contains habitats, species

and ecological communities representative of the Central Eastern Shelf Transition. It
provides habitat for grey nurse sharks.

AUGO-EV-EMM-001,Rev 2

84 4 June 2020



Ex¢onMobil

Bass Strait Environment Plan Volume 1

2.2.6.15 Jervis Marine Park

Jervis Marine Park comprises an area of 2473 square kilometres and covers a depth range from 120
m to 5000 m approximately.

Seafloor features represented in the reserve include abyssal-plain/deep ocean floor, canyons, shelf and

slope.

The reserve include two key ecological features, it is one of three shelf incising canyons

occurring within the region (unique sea-floor feature with ecological properties of regional significance)
and shelf rocky reefs. Details of the Jervis Marine Park are described in Table 2-27 (DNP, 2018).

Table 2-27

Jervis CMR: Temperate East Marine Parks Network Management Plan 2018 (DNP, 2018)

Proclaimed

14 December 2013

IUCN category
assigned by this
Management Plan
and reserve
management zone
name

IUCN category IV - Habitat Protection Zone

Assigned zones in
reserve:

IUCN la IUCN I IUCN IV IUCN VI

Habitat Protection
Zone

Special Purpose
Zone (Trawl)

Depth of reserve
below seabed

between 120 m and 5000 m

Total area

2473 km?

Major
conservation
values

Ecosystems, habitats and communities associated with::

e the Central Eastern Province and Southeast Shelf Transition

Important foraging area for:

e seabirds, grey nurse sharks and humpback whales

Key ecological features of the Marine Park are:

e Canyons on the eastern continental slope—canyons enhance diversity and
abundance of species, driven by the combined effects of steep and rugged
topography, ocean currents, seafloor types and nutrient availability. Canyons
also create localised changes in productivity in the water column above them,
providing feeding opportunities for a range of species.

e  Shelf rocky reefs—which have a complex range of benthic habitat that supports
diverse benthic communities.

Heritage

The Marine Park contains one known shipwreck listed under the Historic
Shipwrecks Act 1976—HMAS Tattoo (wrecked in 1939).

Location

The Jervis Marine Park is located approximately 20 km offshore, adjacent to the
New South Wales Jervis Bay Marine Park and Commonwealth Booderee National
Park.

General
description of the
reserve

The Marine Park supports a range of species, including species listed as threatened,
migratory, marine or cetacean under the EPBC Act. Biologically important areas
within the Marine Park include foraging habitat for seabirds, grey nurse sharks and
humpback whales.
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Tourism, commercial fishing, and recreation are important activities in the Marine
Park. These activities contribute to the wellbeing of regional communities and the
prosperity of the nation.

Sea country is valued for Indigenous cultural identity, health and wellbeing. Across
Australia,

Indigenous people have been sustainably managing their sea country for tens of
thousands of years. At the commencement of this plan (Temperate East
Management Plan), there was limited information about the cultural significance of
this Marine Park. The Native Title Services Corporation is the Native Title Service
Provider for the New South Wales region.

2.2.6.16 South Tasman Rise Marine Park

The South Tasman Rise is an area of seafloor that lies 550 km south of Hobart, Tasmania in the
Southern Ocean where water depths are about 1,500 metres. This deep ocean park covers 27,704
square kilometres. It is designated as a Special Purpose zone.

The reserve supports unique environments for marine life and is an area of significant scientific interest.
The seamounts here have flat tops, evidence they were once above the ocean’s surface where they
were shaped by wind and wave erosion. The rise most probably originates from subsided continental
crust that fragmented as Australia and Antarctica separated (AMP, 2019). Australia and New Zealand
agreed that there would be no fishing in 2007-08 and indefinitely thereafter. No permits have been
issued for this fishery since 2007 (AFMA, 2019). Details of the South Tasman Rise Marine Park are
listed in Table 2-28 (DNP, 2013).

Table 2-28  South Tasman Rise CMR: SE Commonwealth Marine Reserves Network Management Plan
2013-2023 (DNP, 2013)

Proclaimed 28 June 2007

IUCN category IUCN VI—Special Purpose Zone
assigned by this
Management Plan
and reserve
management zone
name

Assigned zones in IUCN la IUCN I IUCN IV IUCN VI
reserve:

Special Purpose
Zone

Depth of reserve | 100 m
below seabed

Total area 27,704 km? (27 704 00 ha)

Major conservation | Ecosystems, habitats and communities associated with:

values
e  Tasman Province and associated with sea-floor features:

e Abyssal plain/deep ocean floor

e canyon
e plateau

e seamount/guyot
e slope

Important foraging area for:

e wandering and black-browed albatrosses, Short-tailed shearwater
e white-headed and white-chinned petrels
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Location

The South Tasman Rise Commonwealth Marine Reserve is south-east of Tasmania,
with its southern edge following the boundary of the Australian exclusive economic
zone, 200 nm from land.

General description
of the reserve

The South Tasman Rise Commonwealth Marine Reserve occurs in the deep ocean
and includes a section of the mid-continental slope at depths of 1200-3000 m. It
encloses a submerged plateau of continental rock that stands as the last remnant of
the link between Australia and Antarctica. The sea floor in this reserve was deformed
by the massive rifting process when the Australian continental block moved north. The
reserve supports unique environments for marine life and is an area of significant
scientific interest. It contains several seamounts, some of which have flat summits,
which indicates that they were exposed above the surface at some time.

22617
Gifford Marine Park is

Gifford Marine Park

located in the norther region of the Temperate East Marine Region. Details of

the Gifford Marine Park are listed in Table 2-29 (DNP, 2018)

Table 2-29

Gifford CMR: Temperate East Marine Parks Network Management Plan 2018 (DNP, 2018)

Proclaimed

14 December 2014, renamed Gifford Marine Park on 9 October 2017

IUCN category
assigned by this
Management Plan
and reserve
management zone
name

IUCN V—Special Purpose Zone

Assigned zones in
reserve:

IUCN la IUCN I IUCN IV IUCN VI

Habitat Protection
Zone

Depth of reserve
below seabed

Depth range of 220 and 4000 m

Total area

5,828 km?

Major conservation
values

Ecosystems, habitats and communities associated with:

e  Ecosystems representative of Lord Howe Province
e  Abyssal plain/deep ocean floor

e canyon
e plateau

e Lord Howe Seamount Chain
e slope

Important area for:
e a range of threatened species including migratory, marine and cetacean
species
o foraging habitat for seabirds
e  migratory pathway for humpback whales
Commercial fishing is an important activity in the marine park

Location

The Gifford Marine Park located approximately 480 km north of Lord Howe Island and
borders on the limit of Australia’s exclusive economic zone.

General description
of the reserve

The Gifford Marine Park is significant because it contains habitats, species and
ecological communities associated with the Lord Howe Province. It includes one key
ecological feature: the Lord Howe Seamount Chain, valued for high productivity,
aggregations of marine life, biodiversity and endemism.
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2.2.6.18 Norfolk Marine Park

Norfolk Island Marine Park is around Norfolk Island in the External Territories, over 1500 km from
mainland Australia. Details of the Norfolk Marine Park are listed in Table 2-30 (DNP, 2018)

Table 2-30
2018)

Norfolk Island CMR: Temperate East Marine Parks Network Management Plan 2018 (DNP,

Proclaimed

14 December 2013, renamed Norfolk Marine Park on 9 October 2017.

IUCN category
assigned by this
Management Plan
and reserve
management zone
name

IUCN V

Assigned zones in
reserve:

IUCN I IUCN I IUCN IV IUCN VI

Special Purpose
Zone (Norfolk)

Habitat Protection
Zone

National Park
Zone

Depth of reserve
below seabed

5000 m

Total area

188,444 km?

Major conservation
values

Natural Values:

e ecosystems representative of the Norfolk Island Province:
e mixing of warm-water and cold-water currents and eddies, and their interactions
with seamounts influence biological productivity

e  Tasman Front transports Coral Sea biota including corals, crustaceans and
molluscs to the area

e  The shallow-water habitats of Norfolk Island support diverse tropical and
temperate species of fish, corals and other marine organisms similar to those
found in the reefs surrounding Lord Howe Island, but with a unique reef fish
assemblage of endemic, sub-tropical and temperate species.

KEFs:
e Tasman Front and eddy field
* Norfolk Ridge
Important area for:
e a range of threatened species including migratory, marine and cetacean
species
o foraging habitat for seabirds
e migratory pathway for humpback whales
Cultural

The marine environment around Norfolk Island has long held significance among
Norfolk Islanders. A uniqgue community and culture has developed by those who
have visited and settled the island over time. The Polynesians were the first
inhabitants before the island was made a penal settlement and then the settlers from
Pitcairn Island who constituted the third settlement.

Heritage
e Kingston and Arthur’s Vale Historic Area World Heritage Australian Convict Site
(ref Section 2.2.1.1)

e Norfolk Island, Nepean Island Reserve and Phillip Island providing important
breeding habitat for at least eight species of seabird that also forage in the
Marine Park.
e With Captain James Cook discovering Norfolk Island in 1774 — it is also
important for European Heritage
Social and Economic
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e  Fishing, boating and shipping, tourism and recreation are important activities
contributing to the economy and wellbeing of the island community

Location

The Norfolk Marine Park is around Norfolk Island, including Nepean Island Reserve
and Phillip Island, approximately 1400 km offshore from Evans Head in New South
Wales.

General description
of the reserve

The Norfolk Marine Park is significant because it contains habitats, species and
ecological communities associated with the Norfolk Island Province. It includes two key
ecological features: Norfolk Ridge, and the Tasman Front and eddy field, both valued
for high productivity, aggregations of marine life, biodiversity and endemism.

2.2.6.19 Coral Sea Marine Park

The Coral Sea Marine Park southern boundary commences at latitude 24° 30’ 00” and extends north
for over 1400 kms. The southern end of the park intersects with the limits of the DA by approximately
75 kms. Details of the Coral Sea Marine Park are listed in Table 2-31 (DNP, 2018b)

Table 2-31

Coral Sea CMR: Coral Sea Marine Park Management Plan 2018 (DNP, 2018b)

Proclaimed

14 December 2013, renamed on 9 October 2017

IUCN category
assigned by this
Management Plan
and reserve
management zone
name

IUCN IV—Habitat Protection Zone

Assigned zones in
reserve:

IUCN I IUCN IV IUCN IV IUCN VI

Habitat Protection
Zone (reefs)

Habitat
Protection Zone

National Park
Zone

Special Purpose
Zone

Depth of reserve
below seabed

From 15 m to depths of 6,000 m

Total area

989,836 km?

Major conservation
values

Ecosystems representative of:

e  Cape Province, Northern Transition and Province, Central Eastern Transition,
Kenn Province and Transition

KEFs:

e  Tasmantid Seamount Chain

¢ Reefs, cays and herbivorous fish of the Queensland and Marion Plateau
Important area for:

« the only known spawning aggregation of black marlin in the Pacific Ocean
(occurs near Osprey Reef)

e Dbreeding and or foraging habitat for seabirds, internesting habitat for marine
turtles, and a migratory pathway for humpback whales

e  Supporting migratory birds
e Coringa-Herald and Lihou Reefs and Cays Ramsar site (beyond the DA)
Historic, social and economic values

e  Tourism, commercial fishing, and recreation, including fishing contribute to the
wellbeing of regional communities and the prosperity of the nation

e 45 historic shipwrecks are found in the park

Location

The Coral Sea Marine Park extends from Cape York Peninsula to an east-west line
approximately 40 km north of Bundaberg in Queensland. The nearest point of the
Marine Park to mainland Australia is approximately 60 km and it extends to
approximately 1100 km from the coast. It lies immediately to the east of the Great
Barrier Reef Marine Park.
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General description
of the reserve

The marine environment of the Coral Sea Marine Park is characterised by shallow-
water tropical marine ecosystems, a large area of continental shelf and continental
slope, two areas of abyssal plain with depths to 6000 m, high incidence of cyclones,
high, mostly tropical species diversity and globally significant populations of
internationally threatened species. There are approximately 34 reefs, and 56 cays and
islets in the Marine Park, with a total reef area of approximately 15,024 km?2. It is
influenced by a complex system of ocean currents that change seasonally and between
years. Currents have also influenced the composition of reef species. The east—west-
flowing South Equatorial Current cuts through the centre of the Marine Park before
dividing to form the north-flowing Hiri Current and the south-flowing East Australian
Current. These currents create a barrier reducing the mixing of species between the
north and south of the Marine Park, forming distinct communities. The southern part of
the Marine Park transitions between tropical and temperate waters and includes the
northern extent of the range of some temperate species typical of the Temperate East
Marine Region.

2.2.7 Key Ecological Features (KEF)

Key Ecological Features (KEF) are elements of the Commonwealth marine environment that are
considered to be of regional importance for either a region's biodiversity or its ecosystem function and
integrity. KEFs are not matters of national environmental significance and have no legal status in their
own right. However, they are components of the Commonwealth marine area. Fourteen KEFs occur in
the DA as identified in the Conservation Values Atlas (DoEE 2015b). The eleven KEFs that have been
spatially defined are shown in Figure 2-16.

The location of the three KEFs that are not spatially defined (Bass Cascade, shelf rocky reefs and hard
substrates (South East Marine Region) and the East Tasmania subtropical convergence zone) are

described below.
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Figure 2-16 Spatially defined Key Ecological Features within the DA

22,71 Big Horseshoe Canyon

Big Horseshoe Canyon is defined as a key ecological feature as it is an area of high productivity and
aggregations of marine life.

The steep, rocky slopes of the Big Horseshoe Canyon provide hard substrate habitat for attached large
epifauna. Sponges and other habitat forming species provide structural refuges for benthic fishes,
including the commercially important pink ling.

The Big Horseshoe Canyon is the largest south eastern canyon sampled for benthic biodiversity
(Williams et al., 2009). It has a total area of 319 km2 in 1500-m depth that supports a rich, abundant,
filter-feeding benthic megafauna, including large sponges in dense beds of large individuals at 120 m
and at 300—400 m, dense stands of the stalked crinoid Metacrinus cyaneus in 200—300 m, and many
species of octocoral (especially gold corals) at depths >700 m (Kloser et al., 2001). It is the only known
temperate location of the stalked crinoid Metacrinus cyaneu.

Big Horseshoe Canyon lies south of the coast of eastern Victoria. This feature is the eastern most arm
of the Bass Canyon system (DoEE 2015a).

2.2.7.2 Upwelling East of Eden:

The Upwelling east of Eden is defined as a key ecological feature as it is an area of high productivity
and aggregations of marine life.

Dynamic eddies of the East Australian Current cause episodic productivity events when they interact
with the continental shelf and headlands. The episodic mixing and nutrient enrichment events drive
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phytoplankton blooms that are the basis of productive food chains including zooplankton, copepods,
krill and small pelagic fish.

The upwelling supports regionally high primary productivity that supports fisheries and biodiversity,
including top order predators, marine mammals and seabirds. This area is one of two feeding areas for
blue whales and humpback whales, known to arrive when significant krill aggregations form. The area
is also important for seals, other cetaceans, sharks and seabirds.

This feature displays seasonal and annual variation, and is present along the eastern Victorian and
southern NSW coasts.

2.2.7.3 East Tasmania subtropical convergence zone (East coast of Tasmania):

A zone of enhanced pelagic productivity where eddies of the East Australian Current interact with
subantarctic waters driven by westerly winds. This is a complex feature that is characterised by autumn
and spring phytoplankton blooms that form the basis of a productive food chain which supports
cetaceans, seals, sharks and seabirds. The phytoplankton blooms attract migratory commercial fish
stocks such as Southern bluefin tuna, barracouta, and jack mackerel, and are also important for krill,
which in turn form an important component of the diet of many pelagic species. This KEF has not been
spatially defined and hence is not shown in Figure 2-16 however it is not expected to occur within the
DA. The northern and southern extent of the feature are approximately level with the north-east tip of
Tasmania and the Tasman Peninsula.

2.2.7.4 The Bass Cascade (along the Bass Canyon System)

The Bass Cascade refers to the "underwater waterfall* effect brought about by the northward flow of
Bass Strait waters in winter which are more saline and slightly warmer than surrounding Tasman Sea
waters. As the water approaches the mainland in the area of the Bass Canyon group it forms an
undercurrent that flows down the continental slope. The cascading water has a displacing effect causing
nutrient rich waters to rise, which in turn leads to increased primary productivity in those areas. The
cascading water also concentrates nutrients and some fish and whales are known to aggregate along
its leading edge. The Bass Cascade occurs during winter months only.

This KEF has not been spatially defined and hence is not shown in Figure 2-16, however it is expected
to occur within the DA.

2275 Seamounts south and east of Tasmania (south and east of Tasmania):

The Seamounts south and east of Tasmania are defined as a key ecological feature as they are an
area of high productivity and aggregations of marine life.

These seamounts are a chain or cluster of seamounts rising from the abyssal plain, continental rise or
plateau situated 200 km or more from shore (east of Flinders Island to south east of southern
Tasmania). Seamounts with hard substrate summits and slopes provide attachment points for sessile
invertebrates, while the soft sediments can be habitat for species that burrow into the sediments.

The Seamounts south and east of Tasmania extend into the southern offshore waters of the DA (Figure
2-16).These seamounts create localised upwellings of nutrient rich waters from the seafloor. The hard
substrate support sessile invertebrates.

2.2.7.6 Shelfrocky reefs and hard substrates (Southeast Marine Region)

Rocky reefs and hard grounds are located in all areas of the South-east Marine Region continental shelf
including Bass Strait, in 50 m to 150-220 m water depth. They support macroalgae and sessile
invertebrates and provide habitat and shelter for fish and are important for aggregations of biodiversity
and enhanced productivity. This KEF has not been spatially defined and hence do not appear on Figure
2-16 however it is expected to occur along the continental shelf of Bass Strait within the DA.

2.2.7.7 West Tasmania Canyons

The West Tasmania Canyons are located in the Southeast Marine Bioregion on the edge of the
continental shelf offshore of the north-west corner of Tasmania and they extend down as far south as
Macquarie Harbour. The northern section of the canyons intersect the DA. These canyons can influence
currents, act as sinks for rich organic sediments and debris, and can trap waters or create upwellings
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that result in productivity and biodiversity hotspots. For example, plumes of sediment and nutrient-rich
water can be seen at or near the heads of canyons. Sponges are concentrated near the canyon heads,
with the greatest diversity between 200 m and 350 m depth. Sponges are associated with abundance
of fishes and the canyons support a diversity of sponges comparable to that of seamounts (refer Section
2.2.7.5 above) (DoEE, 2015a).

2.2.7.8 Tasmantid Seamount Chain

Just 150-600 km east of the Australian mainland is a 2000 km long chain of submerged volcanoes (from
approximately Latitude 19°deg south to 33° deg south) are the Tasmantid Seamount Chain that rise
over 4000 m above the seafloor - nearly twice the height of the highest mountain on the mainland.
These undersea mountains, the Tasmantid Seamounts, are extinct volcanoes formed from around 40
to 6 million years ago above a mantle hotspot, similar to the Hawaiian Islands. The seamount chain
includes Lord Howe Island and Elizabeth and Middleton Reefs. These isolated, oceanic reefs are
thought to support a diverse range of tropical and temperate marine life, including both warm-water and
cold-water corals and an abundance of fish species. This diversity is a result of the effect of the East
Australian Current on the reefs as it exposes the area to its warm waters, in contrast to the surrounding
cooler ocean. The information on the Tasmantid Seamounts has been based on observations from
some seamounts in other locations, however for benthic ecosystems, the data for the Tasmantid
seamount chain is poor (CSIRO, 2012). Thus the seamount chain’s conservation values are defined in
terms of containing feature scale geomorphic surrogates for biodiversity (basin, plateau, seamount and
abyssal plain/deep ocean floor). In general what is known is that Taupo seamount supports a diverse
and dense invertebrate megafauna and abundant sharks; a high diversity of demersal fishes is recorded
in commercial fishery logbooks and fishery observers; individual seamounts vary greatly in size in shelf
and upper/mid slope depths where benthic biodiversity is expected to be greatest (CSIRO, 2012).

2279 Lord Howe Seamount Chain

Lord Howe Seamount Chain is a chain of submerged volcanoes running 1000 km north—south, the
seamount chain includes Lord Howe Island and Elizabeth and Middleton Reefs. This seamount chain
runs east of the Tasmantid Seamount discussed above (refer Section 2.2.7.8). These isolated, oceanic
reefs support a diverse range of tropical and temperate marine life, including both warm-water and cold-
water corals and an abundance of fish species. This diversity is a result of the effect of the East
Australian Current on the reefs as it exposes the area to its warm waters, in contrast to the surrounding
cooler ocean (DSEWPAC, 2012a).

2.2.710 Tasman Front and eddy field

The Tasman Front and eddy field occurs in the Temperate East Marine Region and is defined as a key
ecological feature formed by complex and dynamic oceanographic processes supporting transient
patches of enhanced productivity that, in turn, attract aggregations of species across trophic levels,
including top predators such as tuna and sharks. This feature also supports biological connectivity with
seamount habitats (Tasmantid Seamount Chain — refer Section 2.2.7.8 above) further offshore. The
Tasman Front is formed by a current that moves to the north in winter and to the south in summer. The
Front separates the warm, nutrient-poor waters of the Coral Sea from the nutrient-rich waters of the
Tasman Sea and its boundary can and associated eddies vary in shape, strength and location. The
front is formed between 27° S and 33° S. In the southern portion of the Temperate East Marine Region,
the Tasman Front creates a complex oceanographic environment with vertical mixing causing enhanced
productivity. Patches of productivity are important for mid-level consumers including turtles and top fish
predators. This is supported by Fisheries oceanography studies that describe a positive relationship
between fish catch rates and proximity to frontal features, and a predominance of bigeye tuna and
swordfish associated with the Tasman Front (DoEE, 2019t).

2.2.7.11 Shelf rocky reefs (Temperate East Marine Region)

The Shelf Rocky Reefs habitat has been identified as a key ecological feature as it is considered a
unique sea-floor feature which is associated with ecological properties of regional significance.

Shelf rocky reefs feature support a range of complex benthic habitats that, in turn, support diverse
benthic communities. Along the continental shelf, south of the Great Barrier Reef, benthic communities
on rock outcrops and boulder substrates shift from algae-dominated communities to those dominated
by attached invertebrates, including dense populations of large sponges, with a mixed assemblage of
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moss animals and soft corals; this shift generally occurs at a depth of 45 m. Below wave-influenced
areas, massive and branched growth forms of sponges are more prevalent, and sponge species
richness and density generally increases with depth along the New South Wales coast.

Collectively, these invertebrates create a complex habitat-forming community that supports
microorganisms and other invertebrates, such as crustaceans, molluscs, annelids and echinoderms.
These habitats also contribute to increased survival of juvenile fish by providing refuge from predation.
Rocky reef habitats on Australia's east coast support a diverse assemblage of demersal fish, which
show distinct patterns of association with shelf-reef habitats; e.g. jackass morwong, barracouta, orange-
spotted catshark, eastern orange perch, butterfly perch and warehou are species that distinguish rocky-
reef habitats at depths greater than 45 m from those of soft sediments. Unlike the shelf rocky reef and
hard substrate of the South East Marine Region, this KEF has been spatially defined and is shown in
Figure 2-16.

2.2.7.12 Canyons on the eastern continental slope

The Canyons on the eastern continental slope are defined as a key ecological feature as they are a
unique seafloor feature with enhanced ecological functioning and integrity, and biodiversity, which apply
to both its benthic and pelagic habitats.

Canyon systems have a marked influence on diversity and abundance of species through their
combined effects of topography, geology and localised currents, all of which act to funnel nutrients and
sediments into the canyon. As such, these features are valued for their enhanced productivity and
biological diversity properties. Canyons contribute to habitat diversity by providing a hard surface that
offers anchoring points and vertical relief for filter feeder benthic species. Hard substrata support
different species assemblages; particularly favouring large filter feeder—dominated benthic species (e.g.
attached sponges and crinoids) that thrive in abundance in the enhanced current flow conditions. Large
benthic animals such as sponges and feather stars are abundant, with particularly high diversity found
in the upper slope regions (150—700 m). A range of higher trophic level species, including crustaceans,
echinoderms, bivalves, cephalopods and fish are then attracted to these regions. Canyons are therefore
significant contributors to overall biodiversity, particularly in terms of benthic organisms. Due to isolation,
restricted dispersal and connectivity, it is also expected this diversity encompasses a high degree of
endemism, further contributing to the social and biological values of these communities.

The Canyons on the eastern continental slope lie off the coast of NSW (Figure 2-16).

2.2.7.13 Upwelling off Fraser Island

In two areas near Fraser Island, upwellings of cold, deep waters mix with surface waters. Tides, wind
and currents draw these nutrient-rich waters onto the shelf, where they generate blooms of
phytoplankton that support animals higher in the food chain, including a number of commercially
valuable and threatened species (DSEWPAC, 2012a). The spatial boundary for this KEF is an area of
enhanced productivity (identified through areas of enhanced chlorophyll levels) spanning shelf-edge,
slope and off-shelf areas running from the northwest to the southeast of Fraser Island. The feature also
appears to be an important area of connectivity in migrations of small pelagic fish and top predators.
The subtropical waters off Fraser Island are an important spawning area for temperate small pelagic
fish (i.e. the sardine, round herring and Australian anchovy), the adults of which appear to migrate from
the south and whose larvae are subsequently transported back into temperate nursery areas by the
East Australian Current (DAWE, 2020b).

2.2.7.14 Norfolk Ridge

The Norfolk Ridge occurs in a region of remnant volcanic arcs, plateaux, troughs and basins (ranging
from 50 m to 3,900 m). The ridge runs southward from New Caledonia to New Zealand, between the
New Caledonia Trough to the west and the Norfolk Basin to the east (DSEWPAC, 2012a). There are
likely to be high levels of diversity in seamount communities (1.24% is classed as pinnacles or
seamount/guyot) including endemic species, caused by relatively productive seafloor habitats that
support population densities far higher than surrounding areas. Benthic habitats along the Norfolk Ridge
are also thought to act as ‘stepping stones’ for animal dispersal, connecting deep water species from
New Caledonia to New Zealand (DSEWPAC, 2012a). Similar to the Lord Howe chain, the ridge also
generates localised oceanographic changes which create sites of enhanced productivity and aggregate
marine species (DAWE, 2020c).
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2.2.8 National Parks and Reserves

National parks and reserves which include marine protected areas and terrestrial protected areas are
declared under each individual state’s legislation and are managed by state authorities. A number of
state marine protected areas occur within the DA. The parks which are located within approximately
100 kms of the EGBPA are all on the Victorian coastline between Point Hicks National Park and Corner
Inlet and Nooramunga Marine and Coastal Parks. Figure 2-17 shows National Parks and Reserves in
the DA in Victoria. Figure 2-18 shows the Parks and Reserves in the DA in the islands of Tasmania in
northern Bass Strait, Figure 2-19 shows the Parks and Reserves in the DA in Tasmania and Figure
2-20 shows the Parks and Reserves in the DA in NSW.
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Figure 2-17 National Parks and reserves in the DA in Victoria
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National Parks and Reserves Northern Bass Strait,
Tasmania

General guidance only from publically available sources.
No liability is taken for inaccuracies of data.

Figure 2-18 National Parks and reserves in the DA on the islands of Tasmania in northern Bass Strait

National Parks and Reserves Tasmania

General guidance only from publically available sources. No
liability is taken for inaccuracies of data.

Figure 2-19 National Parks and Reserves in the DA on and around mainland Tasmania
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Figure 2-20 National Parks and reserves in the DA in New South Wales

AUGO-EV-EMM-001,Rev 2 98 4 June 2020



Bass Strait Environment Plan Volume 1 EXO“MOblI_

Bo)
= @
Bund;)berg
o O Fo
Hervey Bay Fraser Island
@ (1]
@ Wher V K’gari, Great Sandy National Park
Maryborough
Mundybbera. s
(]
Great Sandy
@ L National Park
o Gymi
arakula V Noosa National Park
te Forest @ 9 Noosa'Heads
=
Kingaroy M1 ]
L Q Sunshlrée Coast
hinchilla
m o V Bribie Island National Park
L52) @
I Q .
Dalby © % @ V Moreton Island National Park
9 o™ o D V Southern Moreton Bay Islands National Park
@ o Bris(l?ane
. Toowaomba = V Naree Budjong Djara National Park
i 435 Q South Stradbroke Island Conservation Park
W v
i o
= Gold Coast 3
&) @ © % M- National Parks and Reserves QLD
" @ “Heads
Warwick Q General guidance only from publically available
] sources. No liability is taken for inaccuracies of data.
nglewoor 2

Figure 2-21 National Parks and reserves in the DA in Queensland

2.2.81 Cape Howe Marine National Park - VIC

The Cape Howe Marine National Park is situated in the far east of Victoria alongside the border with
New South Wales. The habitats found in the park include kelp forests, granite and sandstone reefs,
sandy beaches and soft sediments. The marine life of the area is particularly diverse because species
of both warm and cool areas can reside here. Whales pass by Cape Howe on their migration from
Antarctica and are sometimes followed by a pod of orcas. Little penguins also forage at the rook on
Gabo Island. (ParksVic 20171).

2.2.8.2 Gabo Island Lighthouse Reserve - VIC

Gabo Island is considered to be of State zoological significance due to the presence of one of the largest
breeding colonies of Little penguins in the world. Short-tailed shearwaters also breed on Gabo Island.

Common species of whale sighted from the island include Southern right whales, Humpback whales
and Killer whales. Whales pass Gabo Island on their annual migration south to feed in Antarctic waters
from late winter to early spring and then again during autumn on their northern migration to calve in
tropical areas. Pods of dolphins are also regularly sighted from Gabo Island. Species include Common
dolphins and Bottlenose dolphins. Australian and New Zealand Fur Seals are also often seen on the
rocks surrounding the island.

The lighthouse was constructed from 1858 to 1862 and is the only operating island lighthouse in Victoria
(ParksVic, 2017f).

2.2.8.3 Mallacoota Inlet Special Management Area (Victoria)

The Mallacoota Inlet Special Management Area is a special management area. Flora, fauna and areas
of geomorphological significance are protected in this area.
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2.2.8.4 The Skerries Special Management Area (Victoria)

The Skerries Special Management Area is a special management area. The Skerries is home to a major
seal breeding colony with an estimated population of 11,500 representing approximately 12% of the
national population.

2.2.8.5 Croajingolong National Park & Nadgee Nature Reserve - VIC

The Croajingolong National Park follows the far-eastern coastline of Victoria for 100 km and together
with the adjoining Nadgee Nature Reserve in New South Wales is classified as a UNESCO World
Biosphere Reserve. Over 1000 species of native plants have been recorded in the park including 90
species of orchids. The park also contains areas of cool temperate and warm temperate rainforest,
eucalypt forest and coastal heathland.

Of the 52 mammal species recorded in the park, arboreal mammals, such as possums, gliders and bats
are common. Seals, whales and dolphins occur in coastal waters adjacent to the park. The islands and
ocean beaches attract migratory seabirds and waders, the wetlands are habitat for a diversity of
waterfowl and the coastal woodlands are favoured habitat for birds of prey. Significant populations of
reptiles and amphibians also occur within the park.

The park's secluded coastal camping locations make it popular for beach walks, bird watching, boating
and fishing (ParksVic 2017h).

The Skerries, offshore from Wingan Inlet, is home to a major seal breeding colony with an estimated
population of 11,500 representing approximately 12% of the national population.

Dry open forest areas occur widely throughout Nadgee Nature Reserve with patches of rainforest
occurring in creek catchments and low shrubby heaths being encountered at Mt Nadgee and along the
coast. Nadgee Nature Reserve also contains examples of both fresh and salt water wetlands.

The near-coastal areas are significant breeding and foraging habitat for the Eastern bristlebird and
seabirds such as the Short-tailed shearwater, Crested tern and Gannet. Most of the park's beaches
support a breeding pair of Hooded plovers. Sea caves support important invertebrate ‘guano’
communities.

The reserve is largely undisturbed by recreational development and contains the only coastal
Wilderness Area in NSW (NPWS 2017a).

2.2.8.6 Point Hicks Marine National Park - VIC

The Point Hicks Marine National Park is located alongside Croajingolong National Park, East Gippsland.
Many creatures found here are not found further west because the water is too cold, for example the
large black sea urchin. The National Park is approximately 4,000 ha in area, with fauna including
intertidal and shallow subtidal invertebrates, diverse sessile invertebrates living on subtidal reefs, kelps
and small algae, and a high diversity of reef fish. In addition to the subtidal reef, the marine environment
around Point Hicks includes intertidal rock operational areas and offshore sands (ParksVic 2017a).
Point Hicks Marine National Park is also a popular location for recreational divers. Remains of two
shipwrecks can be encountered in the National Park.

2.2.8.7 Beware Reef Marine Sanctuary - VIC

The Beware Reef Marine Sanctuary is a State marine protected area, IUCN Category Il, located
approximately 5 km southeast of Cape Conran and to the north-east of the operational area, comprises
a granite outcrop covering an area of 220 ha and extending for a distance of approximately 500 m from
the edge of the exposed reef. It rises from a depth of approximately 30 m and is exposed at low tide,
providing a resting area for Australian fur seals. The reef is covered by outcrops of Bull kelp (Durvillaea
sp.) and supports a range of marine life, including seahorses and leafy seadragons (ParksVic, 2017b).
Beware Reef is a popular location for recreational divers and the remains of numerous shipwrecks can
be encountered in the sanctuary.

2.2.8.8 Cape Conran Coastal Park - VIC

The Cape Conran Coastal Park extends from Sydenham Inlet in the east to Point Ricardo near Marlo.
The park includes ocean beaches and is a popular park for water activities - swimming, diving, boating,
fishing and rock pooling.
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Many birds feed on the nectar rich plants of the heathlands and banksia woodlands including the
threatened Ground parrot (Pezoporus wallicus wallicus). Lizards and large lace monitors are common
around Cape Conran (Parks Victoria 2017i).

2.2.8.9 The Lakes National Park and Gippsland Lakes Coastal Park - VIC

The Gippsland Lakes are a group of large coastal lagoons in eastern Victoria, separated from the sea
by sand dunes and fringed on the seaward side by Ninety Mile Beach. The main lakes - Wellington,
Victoria and King cover an area of 340 km2 and have a shoreline of 320 km. The lakes are fed by a
number of river systems. The largest of the rivers are the Latrobe River and the Avon River (flowing
into Lake Wellington), and the Mitchell River, Nicholson River and Tambo River (flowing into Lake King).
The system is linked to the sea by an artificial entrance near the eastern end, opened in 1889, where
the town of Lakes Entrance is now situated (ParksVic, 2017}, ParksVic, 2017k).

The Lakes National Park covers 2390 ha bounded by Lake Victoria, Lake Reeve and the township of
Loch Sport. Gippsland Lakes Coastal Park is a narrow coastal reserve covering 17,600 ha along
approximately 90km of Ninety Mile Beach from Seaspray to Lakes Entrance. The Lakes National Park
contains large areas of diverse and relatively undisturbed flora and fauna communities representative
of the inner barrier of the Gippsland Lakes system. Gippsland Lakes Coastal Park takes in extensive
coastal dune systems, woodlands and heathlands, as well as water bodies such as Lake Reeve and
Bunga Arm (ParksVic 2017k).

The Gippsland Lakes system is listed under the Convention on Wetlands of International Importance
(Ramsar). The Gippsland Lakes provide important feeding, resting and breeding habitat for
approximately 80 waterbird species (ParksVic 2003, 2017j,k), and the lakes, and associated swamps
and morasses, regularly support approximately 40,000 to 50,000 waterbirds.

Clydebank Morass, Macleod Morass and Jones Bay (within Lake King) support many species of
migratory waders. Lake Wellington, Lake Victoria and Lake King support migratory seabirds, including
the little tern and fairy tern, as well as a range of other waterfowl. Lake Reeve provides significant
habitat for a large number of migratory waders, and is listed as one of the five most important areas for
shorebirds in Victoria (Parks Victoria, 2003). Bunga Arm supports breeding populations of threatened
species e.g. Little tern, Fairy tern, Hooded plover and White-bellied sea-eagle (ParksVic 2003, 2017k).

2.2.8.10 Ninety Mile Beach Marine National Park - VIC

Located 30 km south of Sale and adjacent to Gippsland Lakes Coastal Park, the Ninety Mile Beach
Marine National Park covers 5 km of coastline. The huge subtidal sandy expanses characteristic of the
area exhibit particularly high species diversity including tube building worms, small molluscs and many
tiny crustaceans. Many pelagic fish species feed on the benthos, and young Great white sharks have
also been observed feeding in the area (ParksVic 2017c).

2.2.8.11 Corner Inlet and Nooramunga Marine and Coastal Park - VIC

The Corner Inlet and Nooramunga Marine and Coastal Parks are protected from Bass Strait by sand
barrier islands and Wilsons Promontory. Corner Inlet and Nooramunga consist of shallow marine
waters, intertidal mudflats and a series of sand islands. Corner Inlet and Nooramunga Marine and
Coastal Parks contain a diverse range of habitats including large stands of white mangrove and
saltmarsh areas. Seaward of the mangroves are extensive areas of intertidal mud and sand flats which
provide food for thousands of migratory wading birds each year.

Thirty two species of migratory waders have been recorded, including the largest concentrations of Bar
tailed godwit and Great knot in south eastern Australia. In summer, the ocean beaches and sand spits
are also used as nesting sites by shorebirds like the Pied oyster catcher, Crested tern, Caspian tern,
Fairy tern, Hooded plover and the endangered Little tern. Fringing the saltmarshes and mangroves on
the mainland and islands are stands of swamp paperbark and coast tea-tree, and further inland
woodlands of coast banksia and manna gum. These are home for a variety of animals including the
New Holland mouse, swamp antechinus, Orange-bellied parrot, Ground parrot and White-bellied sea
eagle. The parks are recognised as wetlands of international importance under the Ramsar convention
(Parks Victoria 2017d and 2017e).
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2.2.8.12 Corner Inlet Marine National Park - VIC

Corner Inlet Marine National Park is located north and east of Wilson's Promontory adjacent to the
southern shores of Corner Inlet. The National Park protects large areas of seagrass including the only
extensive Posidonia australis meadow in southern Australia. Amongst the seagrass live over 300
marine invertebrates including crabs, seastars, sea snails, squid and many fish including pipefish,
stingrays, flathead, whiting and flounder. The seagrass and surrounding marshes are particularly
important for international migratory birds such as the Eastern curlew (Parks Victoria 2017e). The area
has been listed as part of the Corner Inlet Ramsar Site.

2.2.8.13 Wilsons Promontory Marine National Park - VIC

Wilsons Promontory Marine National Park is Victoria's largest Marine Protected Area (MPA) at 15,550
ha and is located around the southern tip of Wilsons Promontory. There is a diversity of marine life
including octopus, sharks and rays. Itis a popular location for recreational divers particularly around the
sponge gardens. The offshore islands support many colonies of fur seals and oceanic birds such as
Little penguins, Fairy prions, Silver gulls and Pacific gulls (Parks Victoria 20179).

Wilsons Promontory National Park is a popular tourist destination due to its coastal scenery and diverse
natural environments. Tourist activities include walking, camping, sightseeing, viewing wildlife, fishing,
boating, diving, sea kayaking and surfing.

The park is important for its range of plants and animals, including many threatened species including
the New Holland mouse, Ground parrot and White-bellied sea eagle. Coastal features include
expansive intertidal mudflats, sandy beaches and sheltered coves interrupted by prominent headlands
and granite cliffs in the south, backed by coastal dunes and swamps.

The avifauna recorded for Wilsons Promontory includes around half of all Victorian bird species.
Significant species of migratory wading birds feed on the tidal mudflats of Corner Inlet within and
adjoining the park. The offshore islands have breeding and roosting sites for sea birds, including a large
number of Short-tailed shearwaters (Parks Victoria 2017g).

2.2.8.14 Cape Liptrap Coastal Park - VIC

Cape Liptrap is a narrow peninsula formed by the spine of the Hoddle Range running out to sea. It
consists of steep cliffs flanked by rock pinnacles and wave cut platforms. Between Venus Bay and Cape
Liptrap the coast varies between cliffs of dune limestone and rock stacks and pebble beaches to broad
sandy beaches backed by high dunes.

The Gunai/Kurnai and Boonwurry people have inhabited this area for over 6000 years. Middens mark
the location of camps along the coast.

Along the coast Pacific Gulls, Silver gulls, Sooty oystercatchers and herons feed on the beach and rock
platforms, and cormorants and Australian gannets forage for fish (ParksVic, 2018).

2.2.8.15 Bunurong Marine and Coastal Park and Bunurong Wilsons Promontory Marine
National Park - VIC

The Bunurong group of parks stretches along 17 km of coastline. The Bunurong Marine National Park
is 2,100 ha in size and adjoins the Bunurong Marine Park and Bunurong Coastal Reserve.

The coastal waters protect a remarkable range of habitats including intertidal reefs, subtidal rocky reefs,
algal gardens and seagrass beds. The coastal waters share the cool waters of Victoria's central and
western coasts but, unlike those shores, are relatively protected from the oceanic south-westerly swell
by the position of distant King Island. The gently sloping rocky seafloor is also unusual in Victoria.

The marine life of the region is considered special due to the unusual set of environmental conditions.
The intertidal sandstone reefs of the area boast the highest recorded diversity of intertidal and subtidal
invertebrates in eastern Victoria. The range of seaweed species is also large and includes greens, blue-
greens, browns and encrusting, coralline reds.

Seagrass meadows and sandy bays are also important habitats within the area. The diversity of habitats
supports many marine animals including seastars, featherstars, crabs, snails, Port Jackson Sharks and
up to 87 species of fish.

The coastal area is home to the Hooded plover which breeds on the beaches (ParksVic, 2018).
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2.2.8.16 Phillip Island Nature Park - VIC

Phillip Island Nature Parks is part of the United Nations Scientific and Cultural Organisation (UNESCO)
Western Port Biosphere Reserve, and abuts the Western Port Ramsar wetland. Phillip Island is part of
Bunurong and Boonwurrung country, and the Nature Parks conserves important elements of the area’s
indigenous heritage, as well as historical sites of European settlement and agriculture. It is an important
ecotourism site for Victoria and protects threatened flora and fauna and is a known breeding site for
threatened marine species of Little Penguin and Short-Tailed Shearwaters, Hooded Plovers and has a
population of Australian Fur Seals (PoV, 2013).

2.2.8.17 French Island Marine National Park - VIC

The park is 2,978 hectares in size and approximately 10 kilometres south of the township of Tooradin
on the Victorian coast. The main ecological communities protected by the park include subtidal and
intertidal soft sediments (including seagrasses, mangroves and a small area of saltmarsh), and the
water column. Over 73 per cent of the park is intertidal. French Island Marine National Park provides
important feeding and roosting habitat for forty listed bird species such as the grey-tailed tattler
Heteroscelus brevipes and the intermediate egret Ardea intermedia and the critically endangered
orange-bellied parrot Neophema chrysogaster. The park is also feeding habitat for twenty-seven
internationally important migratory bird species. Syngnathids, the group that includes seahorses and
pipefish, are protected and are found in the park (ParksVic, 2019c).

2.2.8.18 Churchill Island Marine National Park - VIC

Churchill Island Marine National Park covers 670 hectares and is located south of Rhyll on the eastern
shore of Phillip Island. The main habitats protected by the park include intertidal and subtidal soft
sediments (including small areas of mangroves and saltmarsh, and seagrasses), some shingle-cobble
rock areas, and the water column. The park provides important feeding and roosting habitat for forty-
one listed bird species including the critically endangered orange-bellied parrot Neophema
chrysogaster. The park and surrounds is a feeding area for twenty-nine internationally important
migratory bird species (ParksVic, 2019 a).

2.2.8.19 Yaringa Marine National Park - VIC

Yaringa Marine National Park covers 970 ha along the north of Western Port Bay in Victoria. It is typified
by saltmarsh communities, coastal heaths and open woodlands and forms part of the Western Port
Ramsar Site. The areas above high water mark are protected within Western Port Nature Conservation
Reserve. The natural values include the seagrass, mangrove and saltmarsh communities that provide
habitat for migratory wader and shorebird species. Extensive intertidal mudflats support a diverse range
of invertebrate and fish species. The areas are also a place of Indigenous cultural significance. Boating,
birdwatching and marine education are elements of its social value (ParksVic, 2007).

2.2.8.20 Mornington Peninsula National Park - VIC

Mornington Peninsula National Park covers 2,686-hectares along the coastline of the Mornington
Peninsula situated approximately 90 km south of Melbourne. It contains important areas of native
vegetation remaining on the Mornington Peninsula following depletion since European settlement. Of
particular note are communities of coastal grassy forests, banksia woodlands and sand heathlands.
The park has known breeding habitat in Victoria for the threatened Hooded Plover. The park’s tourism
values are important to Victoria (ParksVic, 2019 b).

2.2.8.21 Great Otway National Park - VIC

Great Otway National Park (103,185 ha) includes extensive forests and heathlands on much of the
southern fall and many northern areas of the Otway Ranges, and much of the coastline between
Torquay in the east and Princetown in the west. The area of the park is not continuous but contains
large areas of public land, private and rural communities with larger towns nearby such as Anglesea,
Lorne and Apollo Bay. The park is an integral element of Victoria’s most popular regional tourism
destination. The Great Ocean Road and Scenic Environs, also on Australia’s National Heritage list (refer
Section 2.2.2.1) intersects the park in many places. Covering a large area both on the coast and inland,
the park has many values from European and Indigenous historic significance to educational and
scientific significance for its geomorphic and geological forms. Its proximity to Melbourne and its past
(logging) and present uses for rural and forestry are managed with the high demand for its scenic and
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recreational values including fishing, hunting and touring. Relevant to this plan are the conservation
values of the park in the coastal regions and the numerous tourist and recreational values the coastline
and beaches offer, primarily due to their natural beauty. The park supports several species of migratory
birds and listed threatened species include the Shy Albatross, Wandering Albatross and Fairy Prion
(ParksVic and DSE, 2009).

2.2.8.22 Port Campbell National Park and Bay of Islands Coastal Park - VIC

Port Campbell National Park and Bay of Islands Coastal Park combine to form a linear reserve along
65 km of Victoria’s southern ocean coastline extending past the limits of the Great Otway National Park
and covering a total area of 2,700 ha. The park extends to the limits of the National Heritage Great
Ocean Road and Scenic Evirons place (refer Section 2.2.2.1). The Parks’ geomorphical features
including sheer cliffs and gorges, the arches and the off-shore stacks draw over five million visitors to
the Great Ocean Road region each year. The park contains a wide range of remnant coastal vegetation
types, including important coastal heathlands, which provide a valuable link between other patches of
remnant vegetation in the area and contains a high diversity of plants. The area supports the
endangered Australasian Bittern and listed marine species like the Great Egret and White-bellied sea-
eagle (ParksVic, 1998).

2.2.8.23 Hogan Group - TAS

Hogan Island, the largest island in the Hogan Group, is a 232 ha granite island located in northern Bass
Strait between the Furneaux Group and Wilsons Promontory. Recorded breeding seabird and wader
species include Little penguin, Short-tailed shearwater, Pacific gull, Silver gull and Sooty oystercatcher
(Brothers et al., 2001).

2.2.8.24 West Moncoeur Island and East Moncoeur Island - TAS

West Moncoeur Island and East Moncoeur Island are part of Tasmania's Rodondo Group lying in
northern Bass Strait south of Wilsons Promontory. The islands are granite islands ringed by steep cliffs.
Recorded breeding seabird and wader species include Little penguin, Short-tailed shearwater, Fairy
prion, Common diving petrel, Pacific gull and Sooty oystercatcher. Both islands are considered
important breeding sites for seabirds (Brothers et al., 2001). West Moncoeur Island holds an important
breeding colony of Australian fur seals and is a nature reserve (DPIPWE, 2000).

2.2.8.25 Curtis Island Nature Reserve and Devils Tower Nature Reserve - TAS

Curtis Island, part of the Curtis Group, is a granite island with an area of 150 ha lying in northern Bass
Strait between the Furneaux Group and Wilsons Promontory. It is a nature reserve and supports up to
390,000 breeding pairs of Short-tailed shearwaters. Other recorded breeding seabird and wader
species include Little penguin, Fairy prion, Pacific gull and Sooty oystercatcher.

Other islands in the Curtis Group are Cone Islet, Sugarloaf Rock and Devils Tower. Devils Tower
comprises two small granite islands with a combined area of 4.77 ha. It is a nature reserve and recorded
breeding seabird species include Short-tailed shearwater, Fairy prion and Common diving-petrel. The
island is also used as a regular haul-out site for Australian fur seals (Brothers et al., 2001)

2.2.8.26 Kent Group National Park and Kent Group Marine Reserve - TAS

The six islands and islets of the Kent Group comprise Tasmania's northernmost National Park.
Surrounding the largest of the islands, the Kent Group Marine Reserve covers 29,000 ha of marine
habitat including deep and shallow reefs as well as extensive sponge beds (TPWS 2017). The waters
around the Kent Group include the southernmost strongholds of several fish species including the violet
roughy, mosaic leatherjacket and Wilson's weedfish, and the southern limit of distribution of Maori
wrasse, one spot puller and Bank's shovelnose. The Marine Protected Area (MPA) is made up of a
sanctuary zone which is a 'no take' zone, and a habitat protection zone which allows for lower impact
fishing (e.g. abalone and rock lobster fishing, hand line fishing).

The North East Isle is a 32.62 ha unpopulated granite island with a peak elevation of 125 m above sea
level. Recorded breeding seabird and wader species include Little penguin, Short-tailed shearwater,
Fairy prior, Common diving petrel, Pacific gull and Sooty oystercatcher (Brothers et al., 2001).
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2.2.8.27 Logan Lagoon Conservation Area - TAS

Logan Lagoon Conservation Area is also a Ramsar wetland of international significance. Refer to
Section 2.2.3.3 Logan Lagoon Ramsar Site for further information.

2.2.8.28 Strzelecki National Park - TAS

Strzelecki National Park covers 4216 hectares in the south-western corner of Flinders Island. Flinders
is the main island in the Furneaux Group, a group of 54 islands in Bass Strait off the north-east coast
of mainland Tasmania.

The national park protects rich and varied ecosystems as well as spectacular coastal and granite
mountain landscapes. Strzelecki forms an area where plant and animal species found on mainland
Australia and Tasmania overlap, making the park of important biogeographic significance. The park is
also home to a high number of endemic species, rare flora and fauna and significant vegetation
communities.

Flinders Island has particular significance as an important stop-over point for bird species migrating
between the Australian mainland and Tasmania. A number of rare and threatened species occur in the
park, including the Swift parrot, Forty-spotted pardalote, Grey-tailed tattler, and the Hooded plover (Tas
Parks, 2018).

2.2.8.29 Lavinia State Reserve — TAS

Lavinia State Reserve located on the north-eastern side of King Island contains the Lavinia Ramsar
wetland site which accounts for its primary values. Refer to Section 2.2.3.10 for information on this
reserve.

2.2.8.30 Hunter Island Group — TAS

The Hunter Group of Islands is a group of 13 islands which lay off the north-west tip of Tasmania in
Bass Strait. The two largest islands are Hunter Island and Three Hummock Island and they are
surrounded by many smaller islands including Albatross Island, Kangaroo Island (Tasmania), Bird
Island and Stack Island. The group supports large numbers of migratory and seabirds. The endangered
Northern Royal Albatross, southern Giant Petrel and Grey- headed Albatross are only some of the listed
migratory species. The Critically endangered Great Knot and endangered Sand Plover are known to
roost on the islands. The Critically endangered Curlew Sandpiper and Eastern Curlew are known to
occur in the area and the islands are breeding and feeding or foraging areas for many other threatened
bird species (DoEE, 2019r). The Hunter Group of Island is listed as an Important Bird Area by Birdlife
International, formerly the International Council for Bird Preservation.

2.2.8.31 Rocky Cape National Park - TAS

Rocky Cape National park has an area of about 3064 ha on the north coast of Tasmania. As the name
suggests the park is valued for its geoheritage where the age of the rocks and the geomorphosis,
movement and erosion over time has created a spectacular coastline, including caves which are now
20M above the waterline. Threatened species habitat for critically endangered Curlew Sandpiper, Swift
Parrot, Bar-tailed Godwit, Far Eastern Curlew and a migration route for the critically endangered
Orange-Bellied Parrot (TSSC, 2006).

2.2.8.32 Narawntapu National Park - TAS

The Park has a total area of about 4,500 hectares and stretches on the north coast of Tasmania along
the coast of Bass Strait from the Port Sorell estuary in the west to the mouth of the Tamar River in the
east. The Park includes the adjacent islands in the Port Sorell estuary and The Carbuncle, covers
primarily land mass extending to the low water mark and the tidal flats but does not include marine or
estuarine waters. Threatened ecological communities of saltmarsh occur in the area. Endemic flora
species such as velvet bush, threatened species such as the grass tree, and several plant communities
which are unreserved or poorly reserved elsewhere in the State reserve system make this park an area
of high conservation value for Tasmania. Threatened fauna species recorded are the Green and Gold
frog, Swift Parrot, Wedge Tail Eagle and Great Crested Grebe. Endemic species found here are the
Tasmanian Pademelon and the Bettong (TPWS, 2016).
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2.2.8.33 Mt William National Park - TAS

Mt William National Park located in the far north-east corner of Tasmania is an important area for the
conservation of Tasmania's coastal heathlands and dry sclerophyll plants. Being a coastal park, Mt.
William is an excellent area for observing sea birds. Gulls, terns, gannets, and albatrosses can be seen,
as well as both the Pied and Sooty oystercatcher. Although not common, both the White-bellied sea
eagle and the Wedge-tailed eagle can sometimes be spotted soaring overhead. Mt William is also the
first and last stop off point for some migratory birds such as shearwaters (TPWS, 2014).

2.2.8.34 Freycinet National Park and Wye River State Reserve - TAS

Freycinet National Park on the east coast of Tasmania comprises a total area of some 16,803 hectares
and includes Freycinet Peninsula, Schouten Island and nearby offshore islets and rocks extending in
each case to the low water mark. The park has visitor, recreation and conservation zones which also
include cultural and historical values. Freycinet National Park is important for the conservation of
Tasmania's dry sclerophyll plant communities on granite and dolerite, and the conservation of a range
of rare and endemic plant species, including several threatened species. The Park is important for
wading birds due to its proximity to Moulting Lagoon, a wetland of international importance. All of the
Park's offshore islands, islets and rocks are important breeding and resting sites for seabirds. Australian
Fur Seals and Leopard Seals haul out to rest on the Islands. Vulnerable species include the Hooded
Plover, Swift Parrot, Wedge Tail Eagle, White-bellied Sea Eagle, Shy Albatross and Black-browed
Albatross, White-fronted Tern and Fairy Tern. With the wide diversity in habitats, the park is important
for conservation of numerous native and endemic species of flora and fauna and together with its social
values is a renowned Tasmanian recreation and tourist destination (TPWS, 2000).

2.2.8.35 Maria lsland National Park and lle des Phoques Nature Reserve - TAS

Maria Island lies off the south-east coast of Tasmania and has a total area of about 11,550 hectares
which includes a marine area of 1878 hectares. Except for Lachlan Island in Mercury Passage, the Park
includes all the islands, rocks, and reefs adjacent to the coastline, most notably lle du Nord (Rabbit
Island) and lle des Phoques Nature Reserve located midpoint between Maria Island and Schouten
Island (TPWS, 1998). Threatened ecological communities include Giant Kelp Marine Forests and
subtropical and temperate coastal saltmarsh (EPBC, 2019a). The area includes 53 threatened species
including the critically endangered Swift Parrot, Curlew Sandpiper, Eastern Curlew and Bar-tailed
Godwit. The waters around Maria Island are known foraging and feeding areas for vulnerable
Humpback Whales and other marine mammals may also feed in the area. The park is rich in poorly
reserved flora species. The Australian Convict Site, Darlington Probation Station is listed in the world
Heritage list and was a penal colony established by Governor Arthur.

The Maria Island Marine Reserve on the north and north-west coast of the island covers 1250 ha and
extend out to 1km from shore (or 20m depth) and include a sanctuary zone for the protection of kelp
species (TPWS, 2019).

2.2.8.36 Tasman National Park and Reserves - TAS

Tasman National Park in the south-east of Tasmania has an area of 10,755 hectares and includes the
adjacent offshore rocks and islands and includes several reserves. As many of the national parks on
the east coast, the Tasman Park has geoheritage significance. Due to the substantially undisturbed
landscape it is significant for flora and fauna conservation. Threatened fauna include the endangered
Wedge- Tailed Eagle, Shy Albatross, Swift Parrot, Live-Bearing Sea Star. Several threatened flora
species also occur in the Park. Several historic sites have been recorded in the park and reserves, and
include examples of historic heritage from the convict era, through to maritime history and timber
harvesting (TPWS, 2011). Whilst it does not include the world heritage Port Arthur site, the park spans
either site of the entry to the port.

2.2.8.37 South Bruny National Park - TAS

South Bruny National Park (5,059 ha) provides key habitat for a number of threatened species,
particularly bird life. The hooded plover uses the sandy beaches and dunes to nest, and the critically
endangered swift parrot depends on blue gums for its specialised diet. The marine environment
surrounding the park is home to seals and whales. The Australian fur seal, the most common seal in
Tasmanian waters, can be seen around The Friars. Bruny Island was home to the Nuenonne clan of
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the South East nation of Tasmanian Aboriginal people and the park contains a number of important
Aboriginal sites, including middens, quarries and artefact scatters (TPWS, 2020a).

2.2.8.38 Southport Lagoon Conservation Area — TAS

Lying approximately 80 kms south of Hobart the 4,280 hectare Southport Lagoon Conservation Area
possesses a wide diversity of significant natural, cultural and recreational values. The lagoons and
fringing vegetation support many bird species and fish nurseries. The historically significant Bruni
D'Entrecasteaux's 1792 expedition documented plants found at the time, all of which still remain,
including the 25 species that were thought to be extinct. Whaling stations operated to the north of the
lagoon in the early 1900’s but became unviable by the late 1840s due to overfishing (TPWS, 2020b).

2.2.8.39 Lord Howe Island Permanent Park Preserve - NSW

Lord Howe Island Permanent Park Preserve includes a major part of the Lord Howe Island Group but
excludes the settlement areas of the island (residential and tourist accommodation and agricultural
lands). Whereas a National Park does not allow any harvesting, the management of the Preserve allows
for sustainable harvesting of some natural resources, in this case mainly palm seeds. Lord Howe is
listed as World Heritage (refer to Section 2.2.1.2) for its exceptional natural beauty and for a place which
has habitats where populations of rare or endangered species of plants and animals still survive. The
Lord Howe Island Group forms one of the major seabird breeding sites in the Tasman Sea and is
thought to be home to the most diverse and largest number of seabirds in Australia, 34 bird species
regularly breed on the island. The summit and slopes of Mt Lidgbird and Mt Gower support almost the
entire breeding population of the marine bird, providence petrel (Pterodroma solandri); the only known
breeding locality in Australasia of the grey ternlet (Procelsterna cerulea) and vulnerable Kermadec
petrel (Pterodroma neglecta neglecta); and the southernmost breeding locality in the world for the
threatened masked booby (Sula dactylatra tasmani), sooty tern (Sterna fuscata) and common noddy
(Anous stolidus) (DECCW, 2010a).

2.2.8.40 Cudgen, Wooyung and Billinudgel Nature Reserves - NSW

Cudgen, Wooyung and Billinudgel Nature Reserves are located just south of the QLD/NSW border and
collectively cover approximately 7km of coastline. All are characterised by high species diversity and
contain an overlap of the tropical and subtropical species close to the extent of their range. The three
reserves conserve important coastal landscapes, remnant vegetation, and wildlife habitat in a region
subject to considerable pressures from agricultural, residential, infrastructure and tourism development
(DECC, 2007).

Cudgen Nature Reserve is also significant for wetland conservation in a local, regional and state context
(NPWS, 1998d).

2.2.8.41 Cape Byron Marine Park - NSW

The Cape Byron Marine (State) Park is situated off the far north coast of NSW, wrapping around Cape
Byron headland at Byron Bay and covers approximately 220 km? of NSW waters from the mean high
water mark to 3 nautical miles offshore. It includes the tidal waters of the Brunswick River and its
tributaries and Belongil and Tallow Creeks. It has multiple zones including Sanctuary, Habitat Protection
and General Use.

The marine park conserves many subtropical marine habitats which support high levels of biodiversity
including some threatened and protected species. It is strongly influenced by the East Australian
Current (EAC) as warm waters from the north come together with cooler waters from the south. Julian
Rocks within the park is an aggregation site for the endangered Grey Nurse Sharks, Carcharias taurus,
who visit in winter (DPI, 2019a).

2.2.8.42 Byron Coast Group of Nature Reserves - NSW

The Brunswick Heads, Tyagarah and Broken Head nature reserves, together form the Byron Coast
Group of Nature Reserves and cover about 922 hectares to the north and south of Byron Bay, a major
tourist location. Like many of the parks and reserves described in this region, their importance as a
group of protected areas is greater than their importance individually for nature conservation. These
reserves, together with the surrounding parks and reserves form a discontinuous chain that protect
habitats which support a diverse range of wildlife and plant communities including refuges for animals
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of ecological significance and important links in the north-south migration of certain animal species.
Protection of these reserves becomes increasingly important in the face of growing population and
recreational use (NPWS, 1998c).

2.2.8.43 Arakwal National Park and Cape Byron Conservation Area- NSW

Arakwal National Park is a 185.2 ha area created under an Indigenous Land Use Agreement (ILUA)
with the Arakwal people as part of resolving a native title claim. It is situated 2km south of Byron Bay
which is a regional and international tourist destination. It is a core component of the protected areas in
the Byron Coast Group of reserves discussed above and also has significant values to its aboriginal
people, the Arakwal people, who have been associated with the coastal landscape for over 22,000
years. The Park protects significant coastal habitat including a large area of honeysuckle country
(Banksia heathland) that is home to a range of native plants and animals including threatened ecological
communities and species (DEC, 2007).

Situated on the most easterly point of the Australian mainland on the far north coast of NSW, Cape
Byron Headland Reserve is a State Conservation Area of 98.5 ha. It adjoins the Arakwal National Park
and is equally important to the Arakwal people. It has rich historical heritage symbolised by the Cape
Byron Lighthouse and is a major tourist attraction in walking distance to the Byron Bay township,
providing various recreational activities including hiking, hang-gliding and whale watching (CBT, 2002).

2.2.8.44 Broadwater National Park, Bundjalung National Park and lluka Nature Reserve - NSW

Broadwater National Park, Bundjalung National Park and lluka Nature Reserve collectively form part of
a major conservation system covering much of the subtropical coast of northern NSW. They protect
most of the coastline (over 20,000 ha of coastal land) from Ballina on the Richmond River to the north
and lluka on the Clarence River to the south. The parks are significant as they exhibit high levels of
biodiversity and a range of faunal species, which reflects the diverse vegetation communities and
climatic conditions within the three areas. They contain subtropical communities, being at the end of
the southern range of the subtropics, as well as coastal communities and also support temperate
species. The parks protect more than 280 species of reptiles, birds and mammals. Twenty-six species
of birds are recognised as being either endangered or vulnerable and therefore of high conservation
status. (NPWS, 1997). The coastal wetlands, dunes and ocean foreshores are important feeding and
roosting sites for a number of migratory and resident shorebirds. The lluka Nature Reserve also protects
a significant remnant area of sub-tropical littoral rainforest as part of a system of rainforest parks which
are World Heritage listed (refer 2.2.1.3) (NPWS, 1997).

2.2.8.45 Yuraygir National Park - NSW

Yuraygir National Park on the north coast of NSW covers an area of 32,898 ha including over 80 kms
of coastline. The park protects a wide range of vegetation communities and protects habitats which
support a diverse range of wildlife communities including animals of ecological significance and species
at the limit of their distribution (tropical and subtropical overlap). The park is also an important link in
the north-south migration of certain animal species including the little tern, ruddy turnstone, Mongolian
plover, pied oyster-catcher, sooty oyster-catcher, white-bellied sea eagle, eastern curlew, red-necked
stint and the common sandpiper (NPWS, 2003).

2.2.8.46 Solitary Islands (State) Marine Park - NSW

Adjacent to the Yuraygir National Park and continuing south to Coffs Harbour is the Solitary Islands
Marine Park which covers the area between the coast and the Commonwealth Solitary Islands Marine
Park (refer Section 2.2.6.10). It has multiple zones including Sanctuary, Habitat Protection and General
Use. It is approximately 710 km? from the mean high water mark to three nautical miles offshore,
including estuaries to their tidal limit. The marine park is unique in that it contains diverse habitats
(estuaries, sandy beaches, intertidal rocky shores, sub-tidal reefs, submerged solitary islands and open
oceans) that support a diverse range of fish species including large pelagic fish. Turtles, shelled animals
and many marine snails and slugs are also present, especially on the western side. In Anemone Bay in
the north of the park the wildlife is particularly diverse and supports the dense coverage of anemone
and anemone fish. The park is also the northern most breeding site recorded for the giant cuttlefish
(DPI, 2019b).
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2.2.8.47 Coffs Coast Regional Park and Moonee Beach Nature Reserve - NSW

Coffs Coast Regional Park covers a narrow, disjunct strip of coastal land stretching from near Corindi
to the northern end of Park Beach, Coffs Harbour, covering an area of 562ha. The position of the park
adjacent to a major regional city, a number of coastal villages and a wide range of tourism
accommodation (including resorts and caravan parks) leads to pressure on the park from high visitation
rates and varied land uses next to the park (NSW OEH, 2017c).

Moonee Beach Nature Reserve covers 336 ha and is located between areas covered by the Coffs
Coast Regional Park. Many threatened species of fauna are found in the reserve, many of which are
migratory bird species such as the wedge-tailed shearwater and the little tern. They too are threatened
by increasing visitation rates (NSW OEH, 2012d).

2.2.8.48 Muttonbird Island Nature Reserve - NSW

Muttonbird Island Nature Reserve covers an area of around 9 hectares and is located adjacent to the
coastline at Coffs Harbour on the mid north coast of NSW. It consists of two islands: Muttonbird Island
and Little Muttonbird Island. As the name suggests, the reserve is a significant breeding site for the
listed migratory wedge-tailed shearwaters (Puffinus pacificus) which migrate from Asia every year in
August to breed on the island. As well as the migratory birds a number of threatened species have been
recorded on the island including the vulnerable black-winged petrel (Pterodroma nigripennis), osprey
(Pandion haliaetus) and sooty oystercatcher (Haematopus fuliginosus) (NPWS, 2009b)

2.2.8.49 Bongil Bongil National Park - NSW

Located 10km south of Coffs Harbour on the north coast of NSW is the 4,316 ha Bongil Bongil National
Park. The park has over 10 km of coastline and is important as it protects coastal wetlands, creeks and
estuaries that are crucial habitat for many native plant and animal species. The park contains diverse
range of vegetation including threatened ecological communities such as Littoral Rainforest and Swamp
Sclerophyll Forest on Coastal Floodplains. The park supports many species of shorebirds including the
endangered Curlew sandpiper and Little Tern. With its close proximity to Coffs Harbour city and other
smaller town, visitation to the park and enjoyment of the coastal areas is high (NSW OEH, 2017b)

2.2.8.50 Jagun Nature Reserve - NSW

Jagun reserve is located adjacent to the township of Valla Beach on the mid north coast of NSW.
Although it is only 103 ha, the reserve is a critical part of a regional habitat corridor known as the

Oyster Creek Urunga Corridor linking large areas of coastal vegetation from Deep Creek in the south
to the Bellinger River in the north, providing potential key linkages for threatened forest fauna. Jagun
Nature Reserve has a number of small drainage lines which flow into Oyster Creek, which intermittently
opens and closes to the ocean thereby having a short distance of transition between marine and
freshwater vegetation, and variations in salinity dependent upon contact with the ocean. The entrance
to Oyster Creek is highly significant to the Aboriginal Gumbaynggir people (NPWS, 2008).

2.2.8.51 Gaagal Wanggaan (South Beach) National Park- NSW

Gaagal Wanggaan (South Beach) National Park (637ha) is owned by the Aboriginal Gumbaynggir
people and leased back to and jointly managed with the NSW Parks and Wildlife Service.
Encompassing Warrell Creek, Gaagal Wanggaan (South Beach) National Park covers an undisturbed
coastal dune system, littoral rainforest, shrubland, and estuarine mangroves which support a diverse
range of coastal fauna and flora. The park contains significant Aboriginal cultural values including sites
that show the continuous use of the area by Aboriginal people, as they have for thousands of years
(NSW OEH, 2019b).

2.2.8.52 Hat Head National Park- NSW

Together with Limeburners Creek Nature Reserve, Sea Acres Nature Reserve and Crowdy Bay
National Park, Hat Head National Park (7,220 ha) forms a system of protected areas between
Harrington in the south and South West Rocks in the north which is broken only by the coastal towns
and villages. Extensive wetlands of the Limeburners Creek Nature Reserve discussed below (refer
Section 2.2.8.53) parallel the beaches of Hat Head National Park although these are being invaded by
huge mobile dunes. Hat Head National Park contains the northern range limit of a number of temperate
species of flora and fauna as well as the southern limit of many tropical and sub-tropical species as it
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is located at the Macleay-Mcpheerson Overlap; an ecological transition zone between the temperate
southern areas of eastern Australia and the tropical north. The zone of overlap has significance for the
number and diversity of both plant and animal species (NPWS, 1998a).

2.2.8.53 Limeburners Creek National Park - NSW

Limeburners Creek National Park covers 9,123 ha of coastal land north of Port Maquarie on the NSW
mid-north coast. It incorporates large portion of Limeburners Creek Nature Reserve which is nationally
significant freshwater and estuarine wetland. These provide habitat for many threatened and migratory
bird species. Oher natural values include wet and dry heathland, littoral rainforest, eucalypt forest and
woodland. The park contains a high concentration of indigenous relics including what may be fish trap,
one of only three in the north coast of New South Wales (NPWS, 1998b).

2.2.8.54 Sea Acres National Park - NSW

Sea Acres National Park is located near Port Macquarie on the mid-north coast region of New South
Wales. It is famous for its 1.3 km rainforest walk however has a coastal region also where evidence of
its indigenous heritage and the way that the Birpai People likely used the area for fishing, hunting and
gathering (NPWS, 2019c).

2.2.8.55 Crowdy Bay National Park and Watson Taylors Lake - NSW

Located on the mid-north coast of New South Wales, 25 km north-east of Taree is the 8,022 ha Crowdy
Bay National Park which has within it the nationally significant, freshwater Watson Taylors Lake
wetland. Part of the wetland is Blackfellows Bog, which is of high scientific value as it contains a wealth
of palynological material which will allow scientists to reconstruct the many vegetative and climatic
changes that have occurred over the last several thousand years in the Crowdy Bay area. Other
significant natural values of the park include remnant stands of littoral rainforest at Crowdy Gap and
Diamond Head and both wet and dry heath communities. The heath contributes to the park’s attraction
as a place for spring wildflower display, being renowned for many scenic features of the park together
with beaches, headlands and sand plains. The park also contains undisturbed indigenous middens
dating back approximately 6,000 years (NPWS, 1987).

2.2.8.56 Darawank, Khappinghat and Kattang Nature Reserves - NSW

Along the coast between Forster and Camden Haven are the Darawank (1191 ha), Khappinghat and
Kattang (68 ha) Nature Reserves. Darawank Nature Reserve, occupies the largest area along the coast
and supports a diversity of wetland and coastal vegetation communities providing habitat for threatened
shorebird species including the Australian pied oystercatcher (Haematopus longirostris) and little tern
(Sternula albifrons) and nesting site for the endangered black-necked stork (Ephippiorhynchus
asiaticus). Consistent with the adjacent parks, these reserves have important ecological communities
of littoral rainforest and subtropical rainforest (NSW OEH, 2014). Khappinghat is mainly inland but
includes the approximately 3.45km of beach and Kattang is a dramatic cliffed headland which is a
popular spot for fishing, viewing wildflowers and whale hatching (NPWS, 2019b).

2.2.8.57 Booti Booti National Park and Wallis Lake - NSW

Booti Booti National Park is 1566 ha park, approximately 10km long, 3.25 km wide at its widest point
and 400m wide at its narrowest. It's a peninsula which runs between the Forster town in the North and
Charlotte Head in the south and separates the ocean from Wallis Lake, which is a nationally important
wetland. The park consists of what was 3 hill, island complexes that have been joined to the mainland
through deposited sand. The dominant plant community is dry, subtropical rainforest and also includes
Littoral rainforest as well as other plant communities (Griffith et al., 2014). Its estuarine waters provide
habitat to over 200 bird species including the endangered little tern (NPWS, 2019d).

Wallis Lake is a nationally significant wetland and one of the lakes which form The Great Lakes of NSW
(including Myall Lakes see Section 2.2.8.58 below). Wallis Lake supports the northern-most limit of the
seagrass Posidonia australis and 20 per cent of the total seagrass communities in New South Wales
(DoEE, 2006).
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2.2.8.58 Myall Lakes National Park Little Broughton Island and Stormpetrel Nature Reserves-
NSW

The extensive waterways including Bombah Broadwater, Boolambayte Lake and Myall Lake are the
dominant feature of this park. The Myall Lakes Ramsar site also overlaps with the park (refer Section
2.2.3.10). Its proximity to Newcastle and Forster on the central coast of NSW and the dunes, waterways
and 40kms of beach make Myall National Park the most frequently visited National Park in northern
NSW.

The Myall Coast Reserves include Little Broughton Island (36 ha) and two islands known as Inner Rock
and North Rock which together form Stormpetrel Nature Reserve (8 ha). They are located about 3 km
offshore near Broughton Island. The three islands are important breeding sites for seabirds, of particular
note are the White-bellied Sea Eagle and the Wedge-tailed Shearwater. Little Broughton Island is also
recognised as the northern most breeding site for the short-tailed Shearwater (NPWS, 2002).

2.2.8.59 Tomaree National Park - NSW

Tomaree National Park is located in the Port Stephens area of NSW, approximately 45km north of
Newcastle and covers an area of approximately 2,310 ha. The park is one of a group of conservation
reserves in the Port Stephens area which protect a coastal landscape of regional and state importance.
Nearby Nelson Bay is a popular holiday destination for people in Sydney and the park has over 100,000
visitors per year. The park’s important values include evidence of important geological events, essential
wintering habitat for a variety of birds, conservation of heath communities on volcanic rock (rhyodacite)
which have restricted distribution in NSW (NPWS, 2006).

2.2.8.60 Worimi Conservation Lands - NSW

The Worimi Conservation Lands covers a total area of 4029 ha comprising the Worimi National Park
(1812 ha), 881 ha of state conservation area and 1336 ha of regional park. It is located north of the
Hunter River, Newcastle and covers approximately 25km of coastline including the intertidal zone down
to the low water mark. Ownership of the land is by the Aboriginal Worimi people and it is leased back
to the New South Wales government. It is managed under a jointly between the government and the
Worimi people. It has significant indigenous heritage values with burial sites, ceremonial cites, middens
extensive archaeological material. Worimi is an important habitat link within a broader wildlife corridor
comprising the Wetlands National Park in the south-east and Tomaree National Park in the north-east
(refer Section 2.2.8.59), linking Port Stephens to the Watagans, south-east of Newcastle. Many listed
bird species are known to occur there including the endangered curlew sandpiper, little tern and pied
oystercatcher (NSW, OEH, 2015).

2.2.8.61 Glenrock State Conservation Area and Awabakal Nature Reserve - NSW

Glenrock State Conservation Area of 534 ha is significant as it contains ten nationally significant
vegetation communities, including lagoon (Glenrock Lagoon) and the threatened ecological community
of littoral rainforest. The conservation area contains many cultural records, both Aboriginal and
European, and is located within the Awabakal Local Aboriginal Land Council area (NPWS, 2010).

Awabakal Nature Reserve to the south of Glenrock State Conservation Area has similar values to
Glenrock. The Redhead Lagoon provides one of the most important sources of information on the
vegetation history of eastern Australia through the last full glacial-interglacial cycle.

Both areas are important habitat for the threatened terrestrial birds and mammal species. The proximity
of these areas (8km and 15km to Newcastle city respectively) makes these highly used areas for
educational and recreational purposes (NPWS, 2014c).

2.2.8.62 Munmorah State Conservation Area and Bird Island Nature Reserve and Wallarah
National Park - NSW

Munmorah State Conservation Area is on the coast of NSW, approx. 40 km north of Gosford and has
an area of 1,515 ha, including 12km of coastline. A range of vegetation communities including
woodlands, open forests, wetlands, coastal tea tree shrubland and coastal heath support diverse fauna
including the listed osprey (Pandion haliaetus) and sooty oystercatcher (Haematopus fuliginosus). The
7.3 ha Bird Island with its steep vertical cliffs is an important nesting and roosting area for seabirds
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including listed and migratory species including species of shearwater, godwit, curlew, terns and the
arctic jaeger (also known as arctic skua) (Stercorarius parasiticus) (DoEE, 20190) (NPWS, 2009a).

To the north of the park is the Wallarah National Park, primarily an inland park of 178 ha with
approximately 2km of coastline. Seabirds and migratory birds found in the Munmorah State
Conservation Area may also occur here (NPWS, 2014b)

2.2.8.63 Wyrrabalong National Park - NSW

Wyrrabalong National Park is located on the Central Coast of New South Wales approximately 105 km
north of Sydney. The 620 ha park conserves the largest stands of littoral rainforest and Sydney red
gums on the NSW Central Coast as well as significant freshwater wetlands. It also contains six
endangered ecological communities (coastal saltmarsh, Littoral rainforest, swap oak and swap
sclerophyll forest, freshwater wetlands and themeda grassland), significant habitat for a number of
threatened animal species and a variety of Aboriginal sites, including an extensive midden at Pelican
Point. The protected lake and foreshore and island provide important habitat for migratory birds and
seabirds (NPWS, 2013).

2.2.8.64 Bouddi National Park, Brisbane Water National Park & Ku-ring-gai Chase National
Park - NSW

Broken Bay, 46 km north of Sydney has three national parks at its entrance and is also the mouth of
the Hawksbury River. Bouddi is at the north headland and comprises approximately 1,532 ha (NPWS,
2019a) and one of the first marine parks to extend down to the low water mark and therefore one of the
first marine protected areas. Brisbane Waters National Park comprises approximately 11,506 ha. Both
parks are significant is their representation of sandstone parks, coastal habitats and communities typical
of the Sydney region. They are important in that together with the Ku-ring-gai Chase National Park on
the south of the bay, also a National Heritage listed place (refer Section 2.2.2.2), they are a part of a
system of reserves which protects the State and regionally significant waterways of the lower
Hawkesbury River, Broken Bay, Pittwater and Brisbane Waters. The extensive areas covered by the
three parks support a diverse range of communities which support native floral and faunal species. The
parks also contain a large number of significant indigenous sites and representations of Sydney rock
art (NPWS, 1992). With their proximity to suburban Sydney they are popular tourist and recreational
locations.

2.2.8.65 Sydney Harbour National Park - NSW

Sydney Harbour National Park covers 393 ha of headlands, beaches and islands in and around Sydney
Harbour. The park includes six headlands including North Head on the northern side and South Head
on the south side. The five islands within the park are Shark Island, Clark Island, Fort Denison, Goat
Island and Rodd Island, extending well into the harbour past the Sydney Harbour Bridge. All parts of
the park are within suburban Sydney city. Its list of values include historic, conservation values for the
protection of native flora and fauna, indigenous heritage, landscape and recreation and tourism (NPWS,
2012),

2.2.8.66 Malabar Headland National Park - NSW

The Malabar headland, located in Malabar, 12 km south of Sydney, is a 177 ha park which has dramatic
sandstone cliffs and provides spectacular coastal views. The western and eastern sections of the
headland contain rare examples of the once extensive Port Jackson mallee scrub (Eucalyptus obstans,
formerly Obtusiflora). Malabar headland also contains one of the largest, continuous remnants of the
endangered ecological community listed as Eastern Suburbs Banksia Scrub. The site is a renowned
site for viewing seabirds and marine mammals, in particular the white bellied sea eagle and the
humpback whale (NPWS, 2014a). The headland also has indigenous heritage significance and includes
shell middens that can be seen today.

2.2.8.67 Towra Point Nature Reserve - NSW

Located at Kurnell, Botany Bay, in Southern Sydney, Towra Point Nature Reserve is a 603 ha reserve.
The site is one of the first contacts between European and Aboriginal peoples, Towra Point is a hugely
important place for Australia as we know it today. In April 1770, the Cook expedition explored the area
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and mapped Towra Lagoon as a source of fresh water. Its fresh drinking water and historical richness
in seafood provided an abundant source of food to the indigenous people and the nature reserve is now
a dedicated Aboriginal Place. Towra Point Nature reserve forms the largest and most diverse estuarine
wetland complex in NSW. Representing around half of the remaining mangrove area near Sydney, and
most of the saltmarshes remaining in the region. The abundance of mudflat, fresh water wetlands and
sea grass beds, it provides breeding, feeding and roosting sites for many threatened and migratory bird
species. Towra Point can only be accessed by boat or kayak (DECCW, 2010b).

2.2.8.68 Kamay Botany Bay National Park - NSW

Located within the Sydney metropolitan area, Kamay Botany Bay National Park (or Botany Bay National
Park) covers approximately 456 ha of the northern and southern headlands of the entrance to Botany
Bay and includes over 13 km of coastline. As discussed in the section on National Heritage (Section
2.2.2) the park includes the Kurnell Peninsula and Botany Bay botanical sites, listed National Heritage
Places. It is also renowned for the place of arrival of the French expedition under the command of Jean-
Francois de Galaup, Comte de Laperouse in 1788 before the departure of the first fleet. Laperouse
stayed in Botany Bay for six weeks and built a stockade, observatory and a garden for fresh produce
on the La Perouse peninsula before leaving and not seen again. The association of the park with the
history of the European exploration and the botanical collection of native plants by Banks and Solander
are the two most prominent values, however, together with those is the symbolism of the meeting of the
Indigenous and European cultures and the historical social issues that have developed from that and
the opportunity to further explore current social issues such as reconciliation (NPWS, 2016). The
retention of the largest remnants of the original vegetation communities of the Kurnell Peninsula and
Eastern Suburbs and prominent scenic coastal headlands at the entrance to Botany Bay are also
defined as core values of the park. The park is also part of a broader network of conservation areas in
the region that provide secure protection for native plants and animals, sites of Aboriginal and historic
heritage value and recreational opportunities for a growing population. On the southern Headland, the
park abuts the Caltex fuel import terminal on the inland side of the park (NPWS, 2018).

2.2.8.69 Royal National Park - NSW

Royal National Park is a 15,068 ha park situated on the coast of NSW, adjacent to the southern fringe
of metropolitan Sydney and about 30 km north of Wollongong. Royal National Park adjoins Heathcote
National Park (2,251 ha) to the west and Garawarra State Recreation Area (900ha) to the southwest.
These adjoining parks do not include coastal areas. The parks are significant for many reasons and
these can be partially attributed to their accessibility to suburban Sydney combined with the parks’
diversity of natural and cultural heritage which makes for high public profile and visitation rates for
recreation, scientific and educational purposes (NPWS, 2000)

The park is amongst the most floristically diverse areas of its size in the temperate parts of the world.
Well over 1000 plant species have been recorded, including 26 species which are listed as nationally
rare or threatened. The place is important for its richness in a wide array of species including heaths
(Epacridaceae), peas and wattles (Mimosaceae and Fabaceae), orchids (Orchidaceae), grevilleas and
banksias (Proteaceae) and members of the eucalypt family (Myrtaceae) (DoEE, 2019).

Royal National Park is also recognised for its rich invertebrate fauna. The place is also extremely
important as a centre of temperate animal species richness for a range of groups including perching
birds (Passeriformes) especially honeyeaters (Meliphagidae), tree-frogs (Hylidae), reptiles (Reptilia)
and butterflies (Lepidoptera). The place can be regarded as exemplifying the biodiverse Hawkesbury
Sandstone environment.

Royal NP is one of only four coastal national parks in NSW that protect land below high water mark and
associated estuarine habitats. The submerged and intertidal lands of South West Arm and Cabbage
Tree Basin, both in Port Hacking, are part of Royal NP. Both areas are sheltered bodies of water which
support nursery grounds for juvenile fish and invertebrates, seagrass beds and a diverse benthic fauna.
Cabbage Tree Basin also supports a mangrove community and is an area frequented by migratory birds
(NPWS 2000).

The Royal National Park and Garawarra State Conservation Area are listed on the National Heritage
list, recognised for its importance as Australia’s first National Park and the diverse and fascinating
nature environments protected in the area (refer Section 2.2.2).
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Other values of the park include:
Indigenous Heritage

e Aboriginal sites in the parks are of importance to the present day Aboriginal community for
cultural revival, educational and historical reasons.

e Provides protection for a large number of Aboriginal sites, particularly rock engravings
stylistically distinct from those north of the Georges River.

o Royal National Park protects several cultural landscapes, including the Audley precinct and the
Bulgo and South Era cabins.

Natural Heritage

e The three reserves comprise a moderately large area of land protecting important landforms
and plant and animal communities which are typical of the coastal and sub-coastal parts of the
Sydney Basin.

e The three reserves are an important link in a corridor of natural lands extending from southern
and south-western Sydney southwards to the lllawarra escarpment, the water catchment areas
and beyond.

Historic

¢ Royal National Park protects several cultural landscapes, including the Audley precinct and the
Bulgo and South Era cabins.

2.2.8.70 Five Islands Nature Reserve - NSW

Five Islands Nature Reserve includes five small islands clustered off the coast of Port Kembla,
immediately south of the city of Wollongong within the Wollongong Local Government Area. The islands
are clustered between approximately 0.5 kilometres and 3.5 kilometres off the coast. The main values
of the islands include (NPWS, 2005):

e Evidence of geological and geomorphologic processes related to the formation of the Sydney
Basin and subsequent landscape evolution;

e Habitat and breeding sites for the sooty oystercatcher (Haematopus fuliginosus), classified as
vulnerable

e Breeding sites for the wedge-tailed shearwater (Puffinus pacificus), the shorttailed shearwater
(Puffinus tenuirostris) and habitat for the white-bellied sea-eagle (Haliaeetus leucogaster), all
of which are listed migratory species

e Importance to the Aboriginal community due to continuing cultural associations and past
occupation of the area.

2.2.8.71 Seven Mile Beach National Park and Comerong Island Nature Reserve - NSW

Seven Mile Beach National Park and Comerong Island Nature Reserve are located on the south coast
of NSW, approximately 50 km south of Wollongong. The national park covers much of the sand dune
barrier along Seven Mile Beach and part of adjacent Coomonderry Swamp (NPWS, 2019). It was
reserved in 1971 and has a current area of 898 ha. The nature reserve comprises several islands in the
Shoalhaven delta and the beds of Comerong Bay, Comerong Lagoon and the channels between the
islands. It was reserved in 1986 and has an area of 660 ha. Seven Mile Beach National Park contains
one of the largest areas of natural coastal dune vegetation on the central part of the NSW coastline and
the uncommon orchid Dipodium hamiltonianum occurs there.

Coomonderry Swamp is the only large semi-permanent freshwater wetland on the south coast and
protects approximately one third of this type of habitat within NSW. It is an important drought refuge
when smaller coastal wetlands and inland wetlands are dry and supports a diverse range of bird
species. The swamp has a large population of the threatened green and golden bell frog Litoria aurea.
Other threatened fauna recorded at Coomonderry Swamp include the Australasian bittern Botaurus
poiciloptilus and black-necked stork Ephippiorhynchus asiaticus. Threatened species recorded
elsewhere in the national park include the tiger quoll Dasyurus maculatus, yellow-bellied sheathtail-bat
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Saccolaimus flaviventris, greater broad-nosed bat Scoteanax rueppellii, swift parrot Lathamus discolor,
olive whistler Pachycephala olivacea, regent honeyeater Xanthomyza phrygia, masked owl Tyto
novaehollandiae and powerful owl Ninox strenua.

The Comerong Island nature reserve protects one of the few large naturally vegetated delta systems in
NSW. It contains an important sample of three major habitat types - tidal shallows, mangrove swamp
and has the largest remaining area of littoral forest on the south coast of NSW. It provides habitat for a
large number of threatened waterbirds and shorebirds including two species of oystercatchers and
sandpipers and is an important estuarine system for waders. The park and reserve are important
recreational resources for sightseeing and fishing (NPWS 1998).

2.2.8.72 Jervis Bay Marine Park - NSW

Jervis Bay Marine Park on the NSW South coast covers approximately 215 km2 and spans over 100
km of coastline and adjacent oceanic and estuarine waters. It extends from Kinghorn Point south to
Sussex Inlet. It includes most of the waters of Jervis Bay, with the remainder forming part of the
Booderee National Park on Bherwerre Peninsula. It contains the tidal waters of Currambene Creek,
Moona Creek, Carama Inlet, Wowly Gully, Callala Creek and Currarong Creek, and the mean high
water mark along the shores. The marine park has six estuaries, excluding Jervis Bay, four small coastal
creeks and two larger, wave-dominated estuaries. Four seagrass species are abundant making it an
important nursery for fish and providing food and shelter for recreationally and commercially valuable
species such as snapper, bream, luderick, whiting and flathead. The rocky shores are important roosting
and feeding grounds for shorebirds including the threatened sooty oystercatcher. Shallow and
intermediate reefs support a wide range of biodiversity, including habitat for commercially and
recreationally valuable fish and for invertebrates such as cuttlefish, crabs and rock lobsters (NSW DPI,
2019).

The park was established in 1998. The park contains important habitat for the endangered grey nurse
shark. Protected species known to occur in the park include the eastern blue devilfish, elegant wrasse,
black rockcod, some hard and soft corals, sea anemones, zooanthids, and all pipefishes and seahorses.
Pied and sooty oystercatchers, hooded plovers and ospreys are among the threatened bird species
known to nest, roost and/or feed on the rocky shores. Humpback and southern right whales are often
spotted during migration and are an important tourist attraction.

Indigenous people have strong ties to the land with midden sites located in areas around the marine
park. Nine shipwrecks have been found in Jervis Bay, including the Hive which was the only convict
transport ship to be wrecked on mainland Australia.

2.2.8.73 Booderee National Park - NSW

Booderee National Park stretches across 6,379 hectares at the southern section of Jervis Bay on the
south coast of New South Wales and includes 875 hectares of marine environment with values similar
to those in Jervis Bay Marine Park. Booderee National Park is owned by the Wreck Bay Aboriginal
Community and is jointly managed with Parks Australia. The park includes Bowen Island which has a
sanctuary zone on the west coast to protect nesting seabirds and their habitat from disturbance. The
marine environment has a habitat protection zoning designed to safeguard sensitive, rare and
endangered habitats, including littoral areas and seagrass beds (PA, 2019 b).

2.2.8.74 Conjola National Park - NSW

Located in the mid coast of NSW the Conjola National Park covers 11,060 ha including forests,
woodlands, rainforest, coastal scrub and wetlands and four endangered ecological communities:
Coastal Saltmarsh; Swamp Sclerophyll Forest (important feeding; Swamp Oak Floodplain Forest and
Bangalay Sand Forest. 429 plant species are represented, five of which are threatened. Twenty five
species of threatened fauna occur in the park. Of these the regent honeyeater (Xanthomyza phrygia),
swift parrot (Lathamus discolor), little tern (Sterna albifrons), hooded plover (Thinornis rubricollis) and
green and golden bell frog (Litoria aurea) are endangered. High diversity and occurrence of Aboriginal
sites including middens, campsites, rock shelters and grinding grooves. A number of heritage features
are located in the park including a burial and monument for the 1870 shipwreck of the Walter Hood
(NPWS, 2009).
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2.2.8.75 Narrawallee Creek Nature Reserve - NSW

Narrawallee Creek Nature Reserve is located on the mid south coast of New South Wales
approximately 7km north of Ulladulla and covers an area of 878 ha. It includes five endangered
ecological communities being Coastal Saltmarsh, Swamp Sclerophyll Forest (dominated by swamp
mahogany, an important food source for several threatened fauna including the yellow-bellied glider
and grey-headed flying fox), Swamp Oak Floodplain Forest, Littoral Rainforest and Bangalay Sand
Forest). Eleven species of threatened fauna recorded, including breeding sites for the little tern, hooded
plover and pied oystercatcher. Both indigenous and historical values are placed on the reserve (NPWS,
2006).

2.2.8.76 South Pacific Heathland Reserve - NSW

The South Pacific Heathland Reserve is a 14 hectare flora and fauna reserve on the cliffs above the
rock platform between Rennies Beach and Racecourse Beach at the southern end of Ulladulla. Its value
is based on its diversity of local flora, birdlife, and spectacular heathland and panoramic coastal views
and is a popular nature walking track. Whales may be seen from the viewing platforms during their
migration seasons (DNSW, 2019).

2.2.8.77 Parks & Reserves — Meroo National Park - NSW

Meroo National Park is 3,731 ha of coastline, coastal lakes and inland forested areas located 5 km
south of Ulladulla on the NSW south coast. High conservation values are attributed to the coastal lakes
included in the park (Termeil, Tabourie and Wairo Beach Lagoon) and the foreshores and fringing
wetlands of the adjoining lakes s (Meroo, Burrill and Willinga Lakes). As per the Narrawallee Creek
Nature Reserve it includes endangered ecological communities Swamp Oak Floodplain Forest
(Casuarina glauca — Melaleuca ericifolia), Coastal Saltmarsh, Littoral Rainforest, Bangalay Sand Forest
(E. botryoides — Banksia serrata) and Themeda Grassland on Seacliffs and Coastal Headlands. At least
12 threatened fauna species including significant populations of the nationally endangered green and
golden bell frog (Litoria aurea) have been recorded here. The park also has indigenous and recreational
values due to mythological sites and a range of bush camping locations (NPWS, 2010).

2.2.8.78 Murramurang National Park - NSW

Murramurang National Park spans 44 km of coastline on the NSW south coast and supports more than
90 species of bird including gannets, shearwaters, White-faced storm petrels, Sooty oystercatchers and
Little penguins. The forest of spotted gums stretches right to the ocean (NPWS, 2018).

2.2.8.79 Batemans Marine Park - NSW

The Batemans Marine Park was established in 2006 and covers approximately 85,000 hectares,
extending from the north end of Murramarang Beach near Bawley Point to Wallaga Lake in the south.
It includes all of the seabed and waters from the mean high water mark on the coast to three nautical
miles offshore. It includes all estuaries, creeks, rivers and lakes (except Nargal Lake) to the limit of tidal
influence. Scuba diving, snorkelling, beach going, whale, seal and other wildlife watching, fishing,
swimming, surfing and boating are all popular pastimes.

The park covers a range of habitats, including continental shelf sea floor along with sponge gardens,
beaches, rocky shores, kelp beds, coralline algal banks, rocky reefs, islands, seagrass, mangroves and
estuarine habitats.

The Montague Island Nature Reserve, within the Marine Park, is a breeding and nesting place for over
40,000 sea birds including Shearwaters, Little penguins, Crested terns and Silver gulls and is a haul
out site for Australian and New Zealand fur seals. Both Montague Island and the Tollgate Islands (also
within the park) are aggregation sites for Grey nurse sharks.

Local Aboriginal communities have strong links to the area within and adjoining the Marine Park. The
local Aboriginal communities within the Yuin Nation are actively involved in consultation on park issues
affecting traditional use (DPI, 2018).

2.2.8.80 Eurobodalla National Park - NSW

Eurobodalla National Park contains a range of aquatic environments including lagoons, lakes,
estuaries, sheltered and wild beaches that protect a wide variety of plants and animals. The National
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Park provides an important habitat for a wide variety of birds with 131 bird species having been recorded
in the park. Estuaries and headlands are important over-wintering areas for migratory birds, including
17 species of waders, and the Hooded plover and Little tern nest on the sand islands, sand spits and
dunes.

Water based activities such as boating, fishing and swimming are all popular in the park (NPWS, 2018).

2.2.8.81 Mimosa Rocks National Park - NSW

Mimosa Rocks National Park takes its name from the Paddle Steamer Mimosa that wrecked in 1863
after running aground on rocks at the northern end of the park. The rocks of the park have distinctive
castle-like features that are the result of geological folds, faults and intrusions.

The park provides important habitat for many migratory birds, including Hooded plovers and Pied
oystercatchers that nest along the coastline. The Bar tailed godwit rests briefly here in summer months
during its migration from Alaska to New Zealand.

The park is popular for fishing, surfing, snorkelling and birdwatching. From May to November, the
headlands are excellent whale watching vantage points (NPWS, 2018).

2.2.8.82 Bournda National Park - NSW

Bournda has been a special place for the Dhurga and Yuin people for thousands of years and its name
means ‘place of tea tree and kangaroos’. The estuarine wetlands provide roosting and feeding areas
for a large variety of waders and waterfow! including threatened species such as Little tern, Hooded
plover and Pied oystercatcher (NPWS, 2018).

2.2.8.83 Ben Boyd National Park - NSW

The Ben Boyd National Park is comprised of three sections, extending approximately 45 km along the
coast north and south of Twofold Bay near Eden. The park’s vegetation reflects its location in the driest,
windiest part of the state’s coastline. Open forest and woodland cover most of the park. The park’s
varied habitat supports a highly diverse bird population and about 50 species of mammal including a
number of threatened species. Migrating whales can often be seen from the coast between late May
and December and the former Davidson Whaling Station located on Twofold Bay is a tourist attraction
(NPWS 2017b).

2.2.8.84 K’gari, Great Sandy National Park — QLD

Fraser Island, Cooloola, Hervey Bay and some adjacent areas in south-east Queensland form the
K'gari, Great Sandy Region National Park of about 840,000ha and is listed on the World Heritage list
(refer Section 2.2.1.4). The habitats of a number of internationally and nationally threatened terrestrial
and marine animals and plants occur within the Region. The marine areas and associated tidal wetlands
of Hervey Bay, and the Great Sandy Strait and adjacent beaches support and harbour a diversity of
marine life. Species include seasonal populations of humpback whales, dugong, dolphins, turtles, and
trans-equatorial migratory wading birds which depend upon the Region for roosting and staging during
their annual migrations. The Great Sandy Strait is recognised as a Ramsar Wetland of International
Importance (refer Section 2.2.3.16) (QEPA, 2005).

2.2.8.85 Noosa National Park — QLD

Noosa National Park (2,280 ha) is situated on the Sunshine Coast about 150 km north of Brisbane. The
Sunshine Coast has strong links to the adjacent Great Sandy Region in terms of geology, landscape
components, climate, soils and vegetation. More than 181 bird species have been recorded in the park
and adjacent intertidal areas. The Noosa Heads area provides habitat for 28 birds of conservation
significance, including 20 migratory birds covered under agreements between Australia and Japan
(JAMBA) and Australia and China (CAMBA) (QPWS, 1999).

2.2.8.86 Bribie Island National Park — QLD

Bribie Island is part of a network of coastal sand landscapes stretching from Stradbroke Island to
Woodgate. The island is low-lying, with a maximum elevation of less than 10 metres, and the coastal
environments including the salt marsh, tidal flats, mangroves, sandy beaches, wetlands and freshwater
lakes, provide habitat for diversity of native animals including internationally protected resident and
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migratory shorebirds. The critically endangered eastern curlew is known to roost there. Shorebirds are
threatened by human disturbance and destruction of nest sites (QPWS, 2013a).

2.2.8.87 Moreton Island, Southern Moreton Bay Islands South Stradbroke Island National Park
- QLD

Moreton Island National Park (16,900ha), Southern Moreton Bay Islands National Park (1,646 ha) and
North and South Stradbroke Island Conservation Park (1,440 ha) are located on the eastern edge of
Moreton Bay, Queensland. Like the surrounding sand islands, these are ecologically significant with
forest woodland, heathland, mangrove and grassland communities. The Southern Moreton Bay Islands
National Park contains the most southern distribution of black mangrove Lumnitzera racemosa in
Queensland (QPWS, 2013b). Moreton Bay and the sand islands provide a vital feeding and resting
point for over 50,000 migratory waders and parts of Moreton Bay are listed as a wetland of international
importance (refer Section 2.2.3.15) (PQWS, 2007), each area representing different extents of the
various wetland systems.

2.2.8.88 Naree Budjong Djara National Park — QLD

Naree Budjong Djara National Park (132 km2, forming approximately 50% of North Stradbroke Island)
features places of incredible conservation value and a variety of special habitats, including endangered
heathlands, freshwater lakes and woodlands, similar to the other islands in Moreton Bay. Its cultural
significance to the traditional owners, the Quandamooka people, dates back thousands of years and
the park is jointly managed by the Quandamooka people and Queensland Parks and Wildlife Service
(QPWS) (QPWS, 2020).

2.2.8.89 Special Management Areas

Skerries

The Skerries, offshore from Wingan Inlet, near Croajingolong National Park is home to a major seal
breeding colony with an estimated population of 11,500 representing approximately 12% of the national
population.

Montague Island

The Montague Island Nature Reserve, within the Batemans Marine Park (Refer Section 2.2.8.79), is a
breeding and nesting place for over 40,000 sea birds including Shearwaters, Little penguins, Crested
terns and Silver gulls and is a haul out site for Australian and New Zealand fur seals. Both Montague
Island and the Tollgate Islands (also within the park) are aggregation sites for Grey nurse sharks.

2.3 Ecological Environment

2.31 Fauna

The EPBC Act Protected Matters search tool on the Department of Environment and Energy site was
used to inform the listed marine, migratory and threatened faunal species (or species habitat) that occur,
or may occur in the DA (DoEE 2019b, DoEE 2019, DoEE 2019m, DoEE 2019r, DoEE 2019at, DoEE
2019au).

2311 Fish

2.31.2 Fish (bony)

Bony fish are a diverse group of fish that have skeletons primarily composed of bone tissue, as opposed
to cartilage; most living species of fish are bony fish. The vast majority of fish are members of
Osteichthyes, which is an extremely diverse and abundant group consisting of 45 orders, and over 435
families and 28,000 species.

Syngnathidae is a group of bony fishes that includes seahorses, pipefishes, pipehorses and sea
dragons; the closely related Solenostomidae family includes ghost pipefish. These species occupy a
range of habitats, however generally display a preference for seagrass and macroalgal beds, coral
reefs, mangroves or sponge gardens (i.e. a habitat offering a protective environment. Habitat that
supports syngnathid populations is generally patchy, so populations of syngnathid species may be
dispersed and fragmented (DSEWPaC, 2012f). Syngnathids are typically carnivorous, feeding in the
water column on or near the sea floor; their diet including small crustaceans, invertebrates, and
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zooplankton. Generally, the pipefishes, seahorses and seadragons are associated with vegetation in
sheltered to moderately exposed reef areas at a range of depths from 0 to 50 m, depending on the
species (Edgar, 1997), but usually at depths of between 5 and 25 m. Given that these species normally
inhabit shallow reefs and kelp beds (Kuiter 2000).

It is estimated that there are over 500 species of fish found in the Gippsland Basin, including a number
of species of importance to commercial and recreational fisheries (LCC, 1993). Species of commercial
importance are covered in Section 2.4.1.

Fish species listed under the EPBC Act that may occur in the DA are given in Table 2-32 (DoEE, 2019b,
DoEE, 20191, DoEE, 2019m). Two species listed as ‘critically endangered’, the Spotted handfish and
the Red handfish, may occur within the DA. There are less than forty Red handfish known to exist with
a second (secret) location only recently discovered along the east coast of Tasmania (ABC 2018).
Ziebell's Handfish, also may occur in the DA and is listed as vulnerable. Handfish have a depth
distribution of 3-20 metres and use their hand-like fins to crawl across the sea floor. The species’ diet
includes small crustaceans and polychaete worms and the species is endemic to Tasmania (DoEE,
2015).

Two other fish species potentially occurring within the DA were listed as ‘vulnerable’ under the EPBC
Act; the Australian grayling (Prototroctes maraena) and the Black rockcod (Epinephelus daemelii)
(DoEE 2017a). The Australian grayling is a small to medium-sized, slender, silvery fish with soft-rayed
fins. It is endemic to south-eastern Australia, including Victoria, Tasmania and New South Wales, and
is a migratory species that inhabits estuarine waters and coastal seas as larvae/juveniles, but spend
most of their lives in freshwater, inhabiting rivers and streams as adults (DSE, 2008). The Black cod’s
range includes warm temperate and subtropical waters of the southwestern Pacific, including south-
eastern Australia and the North Island, Kermadec Islands and Poor Knights Islands of New Zealand.
The last known significant population of Black cod is at Elizabeth and Middleton Reefs (refer 2.2.3.14).
Black cod generally inhabit near-shore rocky and offshore coral reefs at depths down to 50 m. In coastal
waters juveniles are often found in estuary systems with adults moving into rock caves, rock gutters
and on rock reefs (DoEE, 2012a).

Pipefishes, seahorses and seadragons, as listed under the EPBC Act, require a permit to remove them
from the area. Generally, the pipefishes, seahorses and seadragons are associated with vegetation in
sheltered to moderately exposed reef areas at a range of depths from 0 to 50 m, depending on the
species (Edgar, 1997), but usually at depths of between 5 and 25 m. These species normally inhabit
shallow reefs and kelp beds, they are not commonly found within the operational area itself but occur
around adjacent shorelines in the DA (Kuiter 2000). Four additional species of pipefish and seadragon
are listed as may occur within the DA.

A review of data collected in 1998 and 1999 by Neira (2005) suggested that the presence of Bass Strait
offshore production facilities (and subsea infrastructure) within and near the Gippsland Basin Exclusion
Zone provides additional habitat for early life stages of a large suite of teleost fish families. However, it
is likely that both species composition and abundance around the operational area are closely linked to
the ichthyofauna inhabiting hard/soft megahabitats off the Gippsland coastline and, to a lesser extent,
those at the south-east corner of mainland Australia (e.g. Howe/Gabo complex).

Table 2-32 EPBC Act listed fish species or species habitat that may occur within the DA (DoEE, 2019b,
DoEE, 2019I, DoEE, 2019m)

Scientific Name Common Threatened Migratory Listed Type of

Name Species Species Marine Presence
Species

Fish
Shortpouch

Acentronura tentaculata pygmy v MO
pipehorse

L . Spotted
Brachionichthys hirsutus Handfish CE MO
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. . . Ziebell’'s
Brachiopsilus ziebelli Handfish MO
Campichthys tryoni Tryon's v MO
Pipefish
. Fijian Banded v
Corythoichthys amplexus pipefish MO
Orange- v
Corythoichthys ocellatus spotted MO
Pipefish,
Cosmocampus howensis Lprd _Howe v MO
pipefish
Epinephelus daemelii Black rockcod MO
. Girdled v
Festucalex cinctus Pipefish MO
Filicampus tigris Tiger Pipefish MO
. Booth’s v
Halicampus boothae Pipefish MO
Halicampus grayi Mud Pipefish, v MO
Heraldia nocturna Upside-down 4 MO
pipefish
- . Blue-speckled v
Hippichthys cyanospilos Pipefish MO
. Madura
v
Hippichthys heptagonus Pipefish MO
I - Beady v
Hippichthys penicillus Pipefish, MO
ig- v
Hippocampus abdominalis Big-belly MO
seahorse
. . Short-head v
Hippocampus breviceps seahorse MO
. . Kellogg's v
Hippocampus kelloggi Seahorse MO
. Spotted v
Hippocampus kuda Seahorse MO
) . Bullneck v
Hippocampus minotaur seahorse MO
) : Flat-face v
Hippocampus planifrons Seahorse MO
. . Three-spot v
Hippocampus trimaculatus Seahorse, MO
. oo White's
v
Hippocampus whitei seahorse MO
Histiogamphelus briggsii Briggs' crested v MO
pipefish
Histiogamphelus cristatus Rhino pipefish v MO
Knife-snout v
Hypselognathus rostratus pipefish MO
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-bodi v
Kaupus costatus D.eep. bodied MO
pipefish
Kimblaeus bassensis Trawl pipefish v MO
i v
Leptoichthys fistularius B.rushtall MO
pipefish
v
Lissocampus caudalis S.mopth MO
pipefish
Lissocampus runa Javelin pipefish v MO
v
Maroubra perserrata S_avvt_ooth MO
pipefish
' v
Micrognathus andersonii A.nde.rson S MO
Pipefish,
_tai v
Micrognathus brevirostris TT“’”.‘ tailed MO
Pipefish
. . . Manado v
Microphis manadensis Pipefish MO
L o Mollison’s v
Mitotichthys mollisoni pipefish MO
v
Mitotichthys semistriatus H_alfb_anded MO
pipefish
- . Tucker's v
Mitotichthys tuckeri pipefish MO
Notiocampus ruber Red pipefish v MO
v
Phycodrus eques Leafy MO
seadragon
. Weedy v
Phyllopteryx taeniolatus seadragon MO
Pristis zijsron Green Sawfish v BKO
Prototroctes maraena Austr_allan LO
grayling
v
Pugnaso curtirostris P.ugn_ose MO
pipefish
y v
Solegnathus dunckeri D_uncker S MO
Pipehorse
i v
Solegnathus hardwickii P?”'d MO
Pipehorse
i v
Solegnathus robustus R.ObUSt spiny MO
pipehorse
Australian v
Solegnathus spinosissimus spiny MO
pipehorse
Robust v
Solenostomus cyanopterus ghostpipefish MO
Ornate v
Solenostomus paradoxus Ghostpipefish MO
, Spotted v
Stigmatopora argus pipefish MO
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Stigmatopora nigra Widebody v MO
9 P 9 pipefish
) . Ringback v
Stipecampus cristatus pipefish MO
- v
Syngnathoides biaculeatus D_ouble ended MO
pipehorse
Thymichthys politus Red handfish CE MO
. Bentstick
v
Trachyrhamphus bicoarctatus Pipefish MO
Urocampus carinirostris Hairy pipefish 4 MO
_of- v
Vanacampus margaritifer Mothgr of-pearl MO
pipefish
I Port Phillip v
Vanacampus phillipi pipefish MO
Australian v
Vanacampus poecilolaemus long-snout MO
pipefish
Threatened Species: Type of Presence:
\% Vulnerable MO Species or species habitat may occur within the area
CE Critically Endangered

Table 2-33  Key threats and management actions for threatened fish species or species habitat that may
occur within the DA

Common Name

Conservation Advice or Recovery Plan

Key Threats
(relevant to
petroleum activities)

Spotted Handfish

Approved Conservation Advice for Brachionichthys hirsutus None identified

(spotted handfish) (DoEE, 2012c).

Australian national Recovery Plan for Three Handfish
Species: spotted handfish

(Brachionichthys hirsutus), red handfish (Thymichthys
politus) and Ziebell’s handfish (Brachiopsilus ziebelli)
(DoOEE, 2015e

Ziebell's Handfish

Australian national Recovery Plan for Three Handfish
Species: spotted handfish

(Brachionichthys hirsutus), red handfish (Thymichthys

politus) and Ziebell’s handfish (Brachiopsilus ziebelli)
(DoEE, 2015)

None identified

Red Handfish

Australian national Recovery Plan for Three Handfish
Species: spotted handfish

(Brachionichthys hirsutus), red handfish (Thymichthys
politus) and Ziebell’s handfish (Brachiopsilus ziebelli)
(DoEE, 2015)

None Identified

Black Rock cod

Approved Conservation Advice for
Epinephelus daemelii (black cod) (DoEE, 2012a)

None Identified

Australian Grayling

National Recovery Plan for the Australian Grayling
Prototroctes maraena, 2008 (VDSE, 2008)

Reduction in water
quality
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2.3.1.3 Fish (cartilaginous)

Cartilaginous fish are jawed vertebrates with skeletons made of cartilage rather than bone. This group
includes two subclasses:

e Elasmobranchii (sharks, rays, skates and sawfish); and
¢ Holocephali (chimaeras or ghost sharks).

There are six shark and three ray species (or species habitat) that may occur within the DA; this includes
species classified as threatened and migratory (Table 2-32) (DoEE, 2019b, DoEE, 2019I,
DoEE, 2019m). Only one species (Great White Shark) has an important behaviour (breeding) identified
for the DA.

A list of the conservation advice and/or recovery plans, with relevant management actions, is shown in
Table 2-35.

Sharks and Rays

In Australia, the Grey Nurse Shark primarily has an inshore coastal distribution in sub-tropical to cool
temperate waters on the continental shelf (DoE, 2014). The east coast population covers a range
extending from the Capricornia coast (central Queensland) to Narooma in southern New South Wales
(DoE, 2014), and is listed as critically endangered (TSSC, 2001). The species is rarely found travelling
in the northern section of the Commonwealth south-east marine bioregion (DoEE 2015a and is
uncommon in Victorian, South Australian and Tasmanian waters. The Grey Nurse Shark generally
occurs as solitary individuals or in small schools; larger aggregations of individuals may occur for
courtship and mating (DoE, 2014). A number of key aggregation sites[? and habitat critical for the
survival of the Grey Nurse Shark have been identified; the following two areas occur within the DA:
Tollgate Islands (near Batemans Bay), and Montague Island (near Narooma). The Grey Nurse Shark
migrates within its range, making seasonal north—south movements to form aggregations at critical
habitat sites, thought to be related to breeding (DoEE, 2017f). The precise timing of mating and pupping
in Australian waters is unknown; however, in South Africa mating occurs between late-October and late-
November (DoEE, 2017f). A BIA for foraging and migration has been identified for the Grey Nurse Shark
along the east coast of Australia (Figure 2-22).

The shortfin mako shark (Isurus oxyrinchus) has been recorded in offshore waters all around the
Australian coastline except for the Arafura Sea, Gulf of Carpentaria and Torres Strait in the north (TSSC,
2014b). It is a pelagic species, primarily occurring in offshore, oceanic waters (Last and Stevens, 2009).
The shortfin mako is highly migratory and can cover large distances, migrating from Australian waters
to areas well beyond the Australian Exclusive Economic Zone (Rogers et al., 2009). The shortfin mako
inhabits depths down to 600 m, with a slight trend indicating the species spend the majority of the night
in shallow water, and the majority of daylight hours in deeper waters (Rogers et al., 2009). It is not
normally found in waters below 16°C (RPS, 2015). Satellite tracking data for shortfin mako showed a
potential for year round occupation of the Otway, Bass Strait and Gippsland Basins (Rogers and
Bailleul, 2015). The longfin mako (Isurus paucus), often mistaken for the shortfin mako, is an epipelagic
species with a usual depth range between 120 and 240 metres. Its exact range is nhot known however
it known to have a worldwide distribution in tropical and temperate seas. Within Australia it is known to
occur in the north and to the south to at least Port Stephens in NSW. It is thought to feed on pelagic
fish and cephalopods (DSEWPAC, 20129).

The Great White Shark has a range extending from central Queensland, around the south coast, to
north-west Western Australia (DSEWPaC, 2013a). The shark is primarily found on the continental shelf
and coastal waters, including inshore waters around oceanic islands. The Great White Shark is not
evenly distributed throughout its range, with observations more frequent in some areas, including those
around fur-seal or sea-lion colonies (DSEWPaC, 2013a). Juveniles appear to aggregate seasonally in
key areas, including Wilsons Promontory (Victoria), and the Skerries (DSEWPaC, 2013a). Recent
studies have found that juvenile white sharks (<3m) occupy estuaries Corner Inlet, Victoria during
October to January (Harasti et al., 2017). A BIA for breeding (nursery ground) has been established in

2 ‘Key Aggregation Sites’ defined as being locations where five or more Grey Nurse Sharks were
consistently found throughout the year (DoEE, 2014).
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the coastal region extending east from Wilsons Promontory (Figure 2-22). The Great White Shark
moves seasonally along the south and east Australian coasts, moving northerly along the coast during
autumn and winter, and returning to southern Australian waters by early summer. The Great White
Shark is not known to form and defend territories, however, its ability to return on a seasonal basis
implies a degree of site fidelity (DSEWPaC, 2013a).
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Figure 2-22 Biologically important areas for shark species
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Whale sharks (Rhincodon typus) are generally found in warmer oceanic waters (where temperatures
range from 21 to 25°C) and mainly occur in waters off the Northern Territory, Queensland and northern
Western Australia. However, there have been a few isolated reports of immature male whale sharks in
New South Wales and Victoria (Last & Stevens 1994). The Whale sharks are not likely to occur in the
EGBPA.

The Porbeagle or Mackerel Shark (Lamna nasus) is listed as a migratory marine species under the
EPBC Act, likely to occur in the DA. The timing and details of these migratory movements are not well-
understood for the Porbeagle however it primarily inhabits oceanic waters and areas around the edge
of the continental shelf. They occasionally move into coastal waters, but these movements are
temporary. The Porbeagle utilises a broad vertical range of the water column and is known to dive to
depths exceeding 1300 m. The Porbeagle is thought to be reasonably flexible in the types of habitat
used for foraging. Whilst protected from targeted fishing, bycatch remains its greatest threat.

The Giant manta ray (Manta birostris) (Australian Museum, 2014) is the largest species of ray in the
world. The Manta ray lives in tropical waters but is also found occasionally in temperate seas. In
Australia it is recorded from south-western Western Australia, around the tropical north of the country
and south to the southern coast of NSW, where it may overlap with the DA. The Manta ray feeds on
plankton which are filtered from the water through the gills (DoEE, 2018c).

Another species of the Manta found in the DA is the Reef manta ray (Manta alfredi), distinguishable
from the Giant manta ray as it has dark spots on the ventral surface between the gills (Australian
Museum, 2019). It is a listed migratory species and has similar distribution and feeding habits as the
Giant Manta ray. No specific conservation advice exits for either species of the ray (DoEE, 2019x).

The Green Sawfish, is a species of ray listed as vulnerable, with a body of a shark and a flattened head
and an elongated snout with 24—28 pairs of unevenly-spaced rostral (saw-like) teeth. The species was
last recorded in waters of NSW in 1926 but appears to have contracted its range and has not been
detected in NSW or southern Queensland waters since then. It is currently distributed from the
Whitsundays in Queensland across northern Australian waters to Shark Bay in Western Australia. The
fins are highly sought after in the international market and anecdotal reports suggest sawfish
populations have declined significantly as a result (DoEE, 2019ap).

Table 2-34  Fish species or species habitat that may occur within the DA (DoEE, 2019b, DoEE, 2019I,
DoEE, 2019m)

Scientific Name Common Threatened Migratory Listed BIA Type of
Name Species Species Marine Presence
Species
Sharks and Rays
Carcharias Taurus Grey Nurse CE d KO
(east coast population) Shark
(east coast
population)
Carcharodon carcharias Great White \% v b, d BKO
Shark
Isurus oxyrinchus Shortfin Mako v LO
Isurus paucus Longfin Mako 4 MO
Lamna nasus Porbeagle 4 LO
Manta birostris Giant Manta v KO
Ray
Manta aldfredi Reef Manta v KO
Ray
Pristis zijsron Green \% v BKO
Sawfish,
Dindagubba,
Narrowsnout
Sawfish

AUGO-EV-EMM-001,Rev 2 125 4 June 2020



Bass Strait Environment Plan Volume 1 Exon MObII

Rhincodon typus Whale Shark \Y v ‘ | ‘ MO

Threatened Species: Type of Presence:

\% Vulnerable MO Species or species habitat may occur within the area

CE Critically LO Species or species habitat likely to occur within the area

Endangered KO Species or species habitat known to occur within the area
BKO Breeding known to occur within the area

Biologically Important

Areas:

b Breeding

d Distribution

Table 2-35 Key threats and management actions for threatened fish species or species habitat that may
occur within the DA

Common Name Conservation Advice or Recovery Plan Key Threats
(relevant to
petroleum
activities)

Grey Nurse Shark Recovery Plan for the Grey Nurse Shark (Carcharias None identified

Taurus)

Great White Shark Recovery Plan for the White Shark (Carcharodon None identified

carcharias)

Whale Shark Approved Conservation Advice for Rhincodon typus (Whale Vessel strike

Shark) Habitat disruption
from mineral
exploration,
production and
transportation
Marine debris

2.3.1.4 Birds
Birds in the marine environment can include both seabirds and shorebirds:

e Seabirds refers to those species of bird whose normal habitat and food sources are derived
from the ocean (both coastal and pelagic); seabirds include such species as pelicans, gannets,
cormorants, albatrosses and petrels.

e Shorebirds (sometimes referred to as wading birds) refers to those species of bird commonly
found along sandy or rocky shorelines, mudflats, and shallow waters; shorebirds include such
species as plovers and sandpipers.

There are 121 seabird and shorebird species (or species habitat) that may occur within the DA, this
includes species classified as threatened and migratory (Table 2-36) (DoEE, 2019b, DoEE, 2019,
DoEE, 2019m). The type of presence varies between species, and includes important behaviours (e.g.
foraging, roosting, breeding) for some species.

The coast and neighbouring islands within the DA provide feeding and nesting habitats for many coastal
and migratory bird species. Seabirds spend much of their lives at sea in search of prey only to return
for a short time to breed and raise chicks. Most species tend to forage on their own, though large feeding
flocks will gather at rich or passing food sources. Squid, fish and krill are common sources of food.
Islands in the Gippsland Basin are nesting sites for many seabird species, many of which migrate to
these islands each year. Colonies of seabirds occur in Corner Inlet and on the islands around Wilsons
Promontory, to the east at The Skerries, Tullaberga Island and Gabo Island and to the south on Curtis
Island and the Hogan Island Group (Harris & Norman 1981). Species that nest and breed on these
islands include the listed marine species, Little penguin (Eudyptula minor), White-faced storm petrel
(Pelagodroma marina), Short-tailed shearwater (Puffinus tenuirostris) and the Fairy prion (Pachyptila
turtur).
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A list of the conservation advice and/or recovery plans, with relevant management actions for petroleum
activities, is shown in Table 2-37.

Albatross

There are 15 species of albatross that may occur within the DA, and all except two (Sooty Albatross
and Grey-headed Albatross) has been identified as using the area for foraging (Table 2-36). Albatross
species exhibit a broad range of diets and foraging behaviours; this combined with their ability to cover
vast oceanic distances, means all waters within Australian jurisdiction can be considered foraging
habitat for this species (DSEWPaC, 2011a). However, the most critical foraging habitat is considered
to be in waters south of 25°S where most species spend the majority of their foraging time (DSEWPaC,
2011a).

Albatross’ typically feed offshore, mainly along the edge of the continental shelf and over open waters,
where they catch fish and cephalopods (e.g. squid, cuttlefish) by diving into the water (DSEWPaC,
2011a). A BIA for foraging, has been identified for the following albatross species: Antipodean, Buller’s,
Shy, Black-browed, Campbell, Wandering, Indian Yellow-nosed and White-capped (Figure 2-23)
(DoEE, 2015h). There is only one species, the Shy Albatross, that is known to breed within the waters
off mainland Australia, and this occurs outside of the DA.
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Petrels

There are 13 species of petrel that may occur within the DA, with most either foraging and/or breeding
within the area (Table 2-36). Similar to albatrosses, the petrels have a diverse foraging range, and all
waters within Australian jurisdiction can be considered foraging habitat for this species. Typical diet for
petrels includes cephalopods (e.g. squid) and fish, and prey is predominately caught by surface-seizing
(DSEWPaC, 2011a).

BIAs, for foraging and breeding, have been identified for the White-faced Storm Petrel, Common Diving-
Petrel, Black-winged Petrel and Providence Petrel. BIAs for foraging have also been defined for the
Northern and Southern Giant Petrel and the Great-winged Petrel (Figure 2-24) (DoEE, 2015h).

Both the Common Diving-Petrel and the White-faced Storm Petrel are listed as marine species under
the EPBC Act, and have large populations within Australia, accounting for 5% and 25% respectively of
the global population (DoEE, 2015a). The Common Diving-Petrel breeds on islands off south-east
Australia and Tasmania; there are 30 sites with significant breeding colonies (defined as more than
1,000 breeding pairs) known in Tasmania, and 12 sites in Victoria (including Seal Island, Wilson’s
Promontory and Lady Julia Percy Island) (DoEE, 2015a). There are 15 sites with significant breeding
colonies in Tasmania, and three sites with Victoria, for the White-faced Storm Petrel (DoEE, 2015a).
One critically endangered species, the Herald Petrel has been estimated to only have about 10-25
breeding birds in Australia. Although they are known to breed on Raine Island in North Queensland
waters, they are highly oceanic birds that are listed as likely to occur in the DA (TSSC 2015).

The Black-winged Petrel (Pterodroma nigripennis) and Providence Petrel (Pterodroma solandri) are
listed marine species whose only known breeding sites in Australia are on Lord Howe Island, and for
the Providence Petrel, Philip Island (in NSW off Norfolk island). Both have been identified as a
conservation value in the Temperate East Marine Region (DoEE, 2019af). The Black-winged Petrel
forms a burrow of up to 1m long in sandy soil to nest and is prone to predation by the Masked Owl and
introduced rodents. The Black-winged Petrel is also known to occur in other parts of the Pacific (NSW
OEH, 2019c). The distribution of the Providence Petrel is far more restricted with breeding sites only
known to occur in Lord Howe and Philip Island. Their main known threats are from predation and
disturbance of nests by tourists on the island. They nest on the tops of Mount Gower and Mount Lidgbird
and to a less extent, on the lower slopes of the mountains (NSW OEH, 2019d).
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Figure 2-24 Biologically Important Areas for Petrel species.

Shearwaters

The shearwaters represent the most abundant seabird in Australia. There are five species of shearwater
that may occur within the DA, and all have been identified as using the area for foraging and breeding
(Table 2-36). BIAs, for foraging and breeding, have been identified for the following species: Sooty,
Wedge-tailed, and Short-tailed shearwaters; and a BIA for foraging for the Flesh-footed Shearwater
(Figure 2-25) (DoEE, 2015h).

Shearwaters are typically pelagic species, except during breeding seasons where they are found on
remote islands or coastal headlands. Known breeding locations include New South Wales oceanic
islands (e.g. Solitary Island, Cabbage Tree Island, Muttonbird Island, Bird Island) (Sooty Shearwater,
Wedge-tailed Shearwater). Breeding season in south-eastern Australia for shearwaters is typically over
summer; late-August/early-September to May (DoEE 2017a, 2017b, 2017d, 2017¢e). Shearwater nests
are usually in burrows or rock crevices.

Shearwaters are known to forage for a variety of pelagic prey, including krill, cephalopods, fish and
crustaceans. Food is usually taken by pursuit-plunging, surface plunging or surface-seizing; however
other methods (e.g. hydroplaning, deep plunging) may be used.

The Short-tailed Shearwater is one of few native birds that is commercially harvested (Tasmania Parks
& Wildlife Service, 2014).
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Figure 2-25 Biologically Important Areas for Shearwater species
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Terns

There are eight species of tern that may occur within the DA, and all have been identified as using the
area for breeding (Table 2-36). A BIA, for foraging and breeding, has been identified for the Crested
Tern (Figure 2-26) (DoEE, 2015h).

Many of the tern species are widespread and occupy beach, wetland, grassland and beach habitats.
Terns rarely swim; they hunt for prey in flight, dipping to the water surface or plunge-diving for prey
(Flegg, 2002) usually within sight of land, for fish, squid, jellyfish and sometimes crustaceans (DEHWA,
2007).

Terns breed in colonies on small offshore islands, including those of the Furneaux Group in eastern
Bass Strait. Nests are typically in sand or coral scrapes (Birdlife Australia, 2017a, 2017b; NSW OEH,
2017a).
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Figure 2-26 Biologically Important Areas for Crested Tern

Migratory Waterbirds

Migratory birds are species where a substantial proportion of the global or a regional population makes
regular cyclical movements beyond the breeding range, with predictable timing and destinations. Many
species of migratory waterbirds occur in the DA including eight species of sandpipers

Plovers

There are nine species of plover that are known to occur in the DA, six of which are wetland migratory
species and most of which have a known to feed or form rookeries in the DA. Many plovers feed by
running along wet sand, mud or beaches and shorelines, snapping up small, aquatic, molluscs and
insects for food. The nest is in a slight hollow in the ground where two to five (usually four) spotted eggs
are laid and both parents incubate and care for the young. Some of the species here including the
vulnerable Greater Sand Plover and the endangered Lesser Sand Plover are strongly migratory, birds
breeding in the northern hemisphere and wintering in sandy beaches of Asia and Australasia. These
are part of the East Asian — Australasian Flyway (EAAF) (DoEE, 2019ah) which stretches from the
Russian Far East and Alaska, southwards through East Asia and South-east Asia, to Australia and New
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Zealand and encompasses 22 countries. During migration, waterbirds rely on a system of highly
productive wetlands to rest and feed, building up sufficient energy to fuel the next phase of their journey.
Whilst wintering in Australia, they occur in coastal areas of all states though the greatest numbers occur
in northern Australia. Of the three non-migratory species, the eastern form of the Hooded Plover
(Thinornis cucullatus cucullatus) is listed as vulnerable. It is a small bird that nests on the back of usually
wide beaches above the high water mark. Its main threat is human disturbance from unleashed
domestic dogs (DoEE, 2019ai).

Sandpipers

Eight sandpiper species are known to occur within the DA. Sandpiper refers to the small to middle sized
shorebirds (15-30sm) in the family Scolopacidae which are seen at beaches and inland mudflats during
migration and wintering. They are all migratory breeding in the northern hemisphere Arctic and sub-
Arctic regions and travel in large flocks when migrating. The majority of these species eat small
invertebrates probed out of the mud or soil or sand with their sensitive bills which distinguishes them
from the plovers that are darting across the surface feeding by sight. The critically endangered Curlew
Sandpiper’s (Calidris ferruginea) sighted population in Australia has significantly declined. Breeding
does not occur in Australia, it is part of the EAAF and breeding occurs in Siberia, however its wetland
resting habitat on its winter migration, particularly in East Asia, is being threatened by degradation
through habitat loss, pollution and other human disturbance resulting in an estimated reduction in
population size in Australia by >80% (DoEE, 2015b). In Australia the main threat for all sandpipers is
from disturbance from humans and their domestic animals.

Also in the Scolopacidae family are all of the other listed wetland migratory species found in the DA
(other than the Osprey) including the snipes, knots, godwits, dowitchers, sanderlings, turnstones,
shanks, curlews, phalarope, whimbrel and tatters. These have similar breeding habits as the
Sandpipers. Their feeding habitat is generally coastal with large intertidal mudflats or sandflats and they
roost on sandy beaches, sandbars, and spits. There are three critically endangered species, the Great
Knot, the Northern Siberian Bar-tailed Godwit and the Eastern Curlew. The Red Knot is listed as
endangered and the Bar-tailed Godwit (auera) is listed as vulnerable (note the Bar-tailed Godwit is a
subspecies of the Siberian Bar-tailed Godwit (TSSC, 2016a)). These species are all migratory birds
breeding in the northern hemisphere (e.g., Siberia/Alaska) and migrating south during their winter.
Recorded numbers are in decline in Australia and, like the Sandpipers, this is largely attributed to the
decline in wetlands in Asia used as staging areas for resting and feeding during migration. In Australia
threats include human disturbance as well as habitat loss and degradation from pollution, changes to
the water regime and invasive plants (DoEE, 2015c).

Other

Many other species also occur within areas of the DA (Table 2-36), those that are critically endangered,
endangered or vulnerable are discussed below.

The Swift Parrot and Orange-bellied Parrot are both critically endangered, they both breed in Tasmania
and migrate to the mainland for the non-breeding season. The Swift parrot’s habitat is mainly forest and
it's threatened mainly by native predators and also loss of forest habitat (TSSC, 2016b). The orange
bellied parrot is ground feeding and inhabits salt marshes, coastal dunes, pastures, shrub lands,
estuaries, islands, beaches and moorlands generally within 10 km of the coast. As with many of the
migratory species, it is threatened by the loss of wetland habitat, in this case through changes to land
use practices such as drainage of wetlands for grazing, alteration and destruction of saltmarsh for
industrial and urban development, vegetation clearance for agricultural purposes (TSSC, 2006).

The Australian Painted snipe, a listed endangered species has been recorded at wetlands in all states
of Australia and whilst called a snipe it is in the family Rostratulidae. It is known to nest in Australia and
generally inhabits shallow terrestrial freshwater but also brackish wetland and also seen in saltmarshes.
Its decline has been attributed to the loss of wetland habitat since European settlement in Australia
(DoEE, 2019aj).

The endangered Australasian Bittern is mainly a freshwater wetland species and rarely occurs in
estuaries or tidal wetlands, favouring tall dense vegetation where it forages on small aquatic animals
including frogs, fish, freshwater crayfish, reptiles and insects. These birds are also culturally significant
to Aboriginal people. This species is capable of moving between habitats from south-east Queensland
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to south-east South Australia as suitability changes. Wetland habitat loss and degradation is a threat to
the Australasian Bittern (TSSC, 2019).

The endangered Eastern Bristlebird is a small, well-camouflaged, ground-dwelling bird spending most
of its time in low, dense vegetation in coastal, subcoastal and coastal escarpment scrubland / grassland
/ sedgeland and in open grassy forest on inland ranges. The species has contracted to four genetically
isolated populations in three disjunct areas of south-eastern Australia. Within the DA these are the
lllawarra and Jervis Bay regions of eastern NSW (central populations) and the NSW/Victorian border
coastal region (southern population) near Nadgee Mallacoota. They feed mainly on invertebrates but
also on seeds and grasses. Habitat loss through clearing of coastal heath and escarpment forest is
recognised as the main process that has reduced the distribution and abundance of the Eastern
Bristlebird in the last 150 years. Another potential threat to the species is predation, particularly by feral
predators and particularly after fire (NSW OEH, 2012c).

Within Australia, the vulnerable Fairy Prion (southern) breeds only on Maquarie Island (outside of the
DA) and outside Australia is also known to breed in other subantarctic islands including New Zealand
and Falklands. During the non-breeding season it frequents sub-tropical waters and it feeds by plucking
food off the ocean surface. Its main threat in Australia was predation from introduced black rats which
have now been eradicated on Macaquarie Island (TSSC, 2015e).

The Little Penguin is the smallest species of penguin in the world and are permanent residents on a
number of inshore and offshore islands. The Australian population is large but not thought to exceed
one million birds (DoEE, 2015a). Bass Strait has the largest proportion (approximately 60%) of the
known breeding colonies in Australia; however, breeding populations are also found on the New
South Wales coast. Individuals exhibit strong site fidelity, returning to the same breeding colony each
year to breed in the winter and spring months (Gillanders et al., 2013). The diet of a Little Penguin
includes small school fish, squid and krill. Prey is typically caught with rapid jabs of the beak and
swallowed whole. A BIA for breeding and foraging, has been identified for the Little Penguin (Figure
2-27) (DoEE, 2015h). Little penguins are also an important component of the Australian and New
Zealand fur-seals’ diet (PoSA, 2011).
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Figure 2-27 Biologically Important Area for Little Penguin

The Australasian Gannet generally feeds over the continental shelf or inshore waters. Their diet is
comprised mainly of pelagic fish, but also squid and garfish. Prey is caught mainly by plunge-diving, but
it is also seen regularly attending trawlers. Breeding is highly seasonal (October—May), nesting on the
ground in small but dense colonies (DoEE, 2015a). While breeding behaviour has been identified (Table
1), known important breeding locations for the Australian Gannet occur outside the DA at Pedra Branca,
Eddystone Rocks, Sidmouth Rocks, and Black Pyramid (Tasmania) and Lawrence Rocks (Victoria).

The Black-faced Cormorant is endemic to southern Australia (DoEE, 2015a); and favours rocky coasts.
The species feeds in coastal waters on a variety of fish, typically catching prey by pursuit-diving. There
are 40 significant breeding sites (defined as more than 10 breeding pairs) known for the species in
southern Australia. Breeding usually occurs on rocky islands, but also on stacks, slopes and sea cliffs
in colonies of up to 2500 individuals (DoEE, 2015a).

The Red-tailed Tropicbird is a medium sized (45-55cm) seabird and listed marine and migratory species
that exists in tropical Pacific and Indian oceans (DoEE, 2019v). It nests on cliffs by the water’s edge,
and less so inland on smaller islands and has been identified as a conservation value in the Temperate
East Marine Region. The red-tailed tropicbird is mostly a plunge-diver, diving anywhere from an above-
water height 6 to 50 metres to a depth of about 4.5 metres (AOLA, 2019a). No specific conservation
plans exist for this species.

The Masked Booby is a large listed marine and migratory species that has a breeding population on
Lord Howe Island (Mutton Bird Point, King Point, Roach Island, South Island, Sugarloaf Island, Mutton
Bird Island, Gower Island, Sail Rocks and Ball's Pyramid) that is the most southerly known breeding
colony in the world (DoEE, 2019w). The masked Booby nests in small colonies, laying on sandy
beaches and feeds by plunge diving on the ocean (AOLA, 2019b).

The Red-necked Phalarope (Phalaropus lobatus) is a listed migratory and marine wader and the
smallest of the Phalarope species (18-19 cm). This is one of only two Phalaropes that occurs regularly
at sea where feeding is expected to occur. In Australia it is recorded in both coastal and inland
lakes/swamps including highly saline waters and saltfields. In Victoria it has been seen in near coastal
lakes such as Lake Cooewarre and Lake Victoria near the entrance to Port Phillip Bay. Sightings occur
from Mid October to early April. From a global perspective there are no important sites for this species
in Australia (i.e. a site is considered important if it is occupied by more than 1% of the bird's total
population). It breeds in the Arctic and sub-Arctic North America and spends its non-breeding winter
season at sea (DoEE, 2019ag).

The Magpie Goose is widespread in northern Australia, where it may congregate in huge flocks, often
comprising thousands of birds. They were also commonly found in the southern parts of Australia but
are now not seen in Tasmania, endangered in Victoria and vulnerable in NSW. They are a listed marine
species, a waterfowl which nests near wetlands on floating reeds or tree-tops. They feed on aquatic
vegetation (Birdlife Australia, 2019).

Some listed bird species, whilst not seabirds or shorebirds, inhabit islands and nearshore habitats such
as forests and freshwater wetlands and include the critically endangered Regent Honeyeater,
endangered Wedge-tailed Eagle (Tasmanian), Forty-spotted Pardalote, and the vulnerable Masked Owl
and Painted Honeyeater. These are terrestrial/freshwater species and though they occur in or near the
DA they are not expected to be impacted by petroleum activities.

The Regent Honeyeater is most commonly associated with box-ironbark eucalypt woodland and dry
sclerophyll forest. Its utilisation of lowland coastal forest occurs when its usual habitat is affected by
drought and coastal regions become a refuge. Its diet primarily consists of nectar, but also includes
invertebrates (mostly insects) and their exudates. Loss of habitat is its primary threat (TSSC, 2015d).

The Wedge-tailed Eagle (Tasmanian) is found only in Tasmania and nearby islands. The subspecies is
widespread on mainland Tasmania, where it inhabits coastal, lowland and highland regions. It is
carnivorous, and feeds on both live prey and carrion, capable of killing prey several times its own body
weight with birds being approximately 10% of items consumed. The major threats to the Wedge-tailed
Eagle (Tasmanian) are loss of nesting habitat (old growth Eucalyptus forest) and disturbance of nesting
birds and, to a lesser degree, persecution by humans. The loss of suitable habitat has also increased
conflict between the Wedge-tailed Eagle (Tasmanian) and the White-bellied Sea-Eagle Haliaeetus
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leucogaster for nest sites, and this is known to have caused breeding failures in both species (DoEE,
2019ak)

The Masked Owl (Tasmanian) is endemic to Tasmania, including several near-shore islands. It is the
second largest nocturnal raptor in Australia with a wingspan up to 128cm. It feeds predominately on
introduced rodents and Rabbits and other native fauna in less disturbed habitats. Its greatest threat is
loss of habitat through clearing and fragmentation (DEWHA, 2010a).

The Forty-spotted Pardalote is confined to south-eastern Tasmania including the offshore islands. It
inhabits sclerophyll forests and open woodlands where White Gum is present and feeds on
invertebrates, manna from Eucalyptus trees (including E. dalrympleana and White Gum) and lerps
(sugary secretions produced by psyllid insects) (TSSC, 2016c). Its primary threat is of habitat through
clearing and fragmentation. Similar to the Pardalote, the Regent Honeyeater also occurs in woodland,
mostly box ironbark, and feeds on nectars, insects and their lerps. Its distribution is patchy but extends
from south east Queensland to through to Victoria (DoEE, 2015 f). The Painted Honeyeater is the most
specialized of Australia’s honeyeaters and inhabits eucalypt forests/woodlands but its diet consists
mainly of mistletoe fruits and therefore its primary threat is loss of habitat through clearing (DoEE,
2015g).

The endangered Tasmanian Azure Kingfisher is endemic to Tasmania and occurs along several river
systems on the south, west and north-west coast with outlying occurrences in the north-east, east,
centre and Bass Strait islands. It utilizes a wide range of forest types but mainly wet sclerophyll eucalypt
forests. It feeds on small fish, freshwater crayfish, aquatic insects and occasionally amphibians. Its
primary threat is habitat clearing and acidic runoff from mining activities (DEWHA, 2010Db).

Table 2-36  Seabird and shorebird species or species habitat that may occur within the DA (DoEE, 2019b,
DoEE, 2019I, DoEE, 2019m)

Scientific Name Common Threatened Migratory Listed BIA Type of

Name Species Species Marine Presence
Species

Albatross

Diomedia antipodensis Antipodean \% v (M) 4 f FLO
Albatross

Diomedia epomophora Southern Royal \% v (M) v FLO
Albatross

Diomedia exulans Wandering \Y v (M) v f FLO
Albatross

Diomedia gibsoni Gibson’s \% 4 FLO
Albatross

Diomedia sanfordi Northern Royal E v (M) 4 FLO
Albatross

Phoebetria fusca Sooty \% v (M) v LO
Albatross

Thalassarche bulleri Buller's \% v (M) 4 f FLO
Albatross

Thalassarche bulleri Pacific \% 4 FLO

platei Albatross

Thalassarche cauta Shy Albatross \% v (M) 4 f FLO

Thalassarche Grey-headed E v (M) 4 MO

chrysostoma Albatross

Thalassarche eremita Chatham E v (M) 4 FLO
Albatross
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Scientific Name Common Threatened Migratory Listed BIA Type of

Name Species Species Marine Presence
Species

Thalassarche impavida Campbell \% v (M) 4 f FLO
Albatross

Thalassarche Black-browed \Y, v (M) v f FLO

melanophris Albatross

Thalassarche salvini Salvin’s V v (M) 4 FLO
Albatross

Thalassarche steadi White-capped \% v (M) v f FLO
Albatross

Petrels

Fregetta grallaria White-bellied \Y LO

grallaria Storm-Petrel

Halobaena caerulea Blue Petrel \Y; 4 MO

Macronectes giganteus Southern Giant E v (M) 4 f FLO
Petrel

Macronectes halli Northern Giant \% v (M) 4 f MO
Petrel

Pelagodroma marina White-faced v b, f BKO
Storm Petrel

Pelecanoides urinatrix Common 4 b, f BKO
Diving-Petrel

Pterodroma heraldica Herald Petrel CE 4 LO

Pterodroma leucoptera Gould’s Petrel E BKO

leucoptera

Pterodroma Great-winged v f

macroptera Petrel

Pterodroma mollis Soft-plumaged \% v MO
Petrel

Pterodromoa neglecta Kermadec \% FMO

neglecta Petrel
(western)

Pterodroma nigripennis Black-winged 4 BKO
Petrel

Pterodroma solandri Providence 4 BKO
Petrel

Plovers

Charadrius bicinctus Double-banded v (W) 4 RKO
Plover

Charadrius Greater Sand \% v (W) 4 FKO

leschenaultii Plover

Charadrius mongolus Lesser Sand E v (W) 4 FKO
Plover

Charadrius ruficapillus Red-capped 4 RKO
Plover

Charadrius veredus Oriental Plover v (W) FKO

Pluvialis fulva Pacific Golden v (W) RKO
Plover
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Scientific Name Common Threatened Migratory Listed BIA Type of

Name Species Species Marine Presence
Species

Pluvialis squatarola Grey Plover v (W) v RKO

Thinornis rubricollis Hooded Plover v KO

Thinornis rubricollis Hooded Plover \Y v KO

rubricollis (eastern)

Scolopacidae -Sandpipers

Actitis hypoleucos Common v (W) v KO
Sandpiper

Calidris acuminata Sharp-tailed v (W) v RKO
Sandpiper

Calidris ferruginea Curlew CE v (W) v KO
Sandpiper

Calidris melanotos Pectoral v (W) v KO
Sandpiper

Limicola falcinellus Broad-billed v (W) v KO
Sandpiper

Tringa glareola Wood v (W) v FKO
Sandpiper

Tringa stagnatilis Marsh v (W) v FKO
Sandpiper

Xenus cinereus Terek v (W) v FKO
Sandpiper

Scolopacidae - Other

Arenaria interpres Ruddy v (W) v RKO
Turnstone

Calidris alba Sanderling v (W) v RKO

Calidris canutus Red Knot E v (W) KO

Calidris ruficollis Red-necked v (W) 4 RKO
Stint

Calidris subminuta Long-toed Stint v (W) 4 RKO

Calidris tenuirostris Great Knot CE v (W) v RKO

Gallinago hardwickii Latham’s Snipe v (W) v RMO

Gallinago megala Swinhoe’s v (W) v RLO
Snipe

Gallinago stenura Pin-tailed v (W) 4 RLO
Snipe

Heteroscelus brevipes Grey-tailed v (W) 4 FKO
Tattler

Limnodromus Asian v (W) 4 KO

semipalmatus Dowitcher

Limosa lapponica Bar-tailed v (W) v KO
Godwit

Limosa lapponica Bar-tailed \% KO

baueri Godwit (auera)

AUGO-EV-EMM-001,Rev 2

142

4 June 2020



Bass Strait Environment Plan Volume 1

Ex¢onMobil

Scientific Name Common Threatened Migratory Listed BIA Type of

Name Species Species Marine Presence
Species

Limosa lapponica Northern CE MO

menzbieri Siberian Bar-
tailed Godwit

Limosa limosa Black-tailed v (W) v FKO
Godwit

Numenius Eastern Curlew | CE v (W) v KO

madagascariensis

Numenius minutus Little Curlew v (W) RLO

Numenius phaeopus Whimbrel v (W) RKO

Phalaropus lobatus Red-necked v (W) KO
Phalarope

Philmachus pugnax Ruff v (W) v FKO

Tringa brevipes Grey-tailed v (W) v KO
Tattler

Tringa incana Wandering v (W) v KO
Tattler

Tringa nebularia Common v (W) 4 KO
Greenshank

Shearwaters

Calonectris leucomelas Streaked v (M) MO
Shearwater

Puffinus carneipes Flesh-footed v (M) 4 f FLO
Shearwater

Puffinus griseus Sooty v (M) v b, f BKO
Shearwater

Puffinus pacificus Wedge-tailed v (M) v b, f BKO
Shearwater

Puffinus tenuirostris Short-tailed v (M) v b, f BKO
Shearwater

Terns

Procelsterna cerulea Grey Ternlet v BKO

Sterna albifrons Little Tern v (M) v BKO

Sterna bergii Crested Tern v (M) 4 b, f BKO

Sterna caspia Caspian Tern v (M) v BKO

Sterna fuscata Sooty Tern v BKO

Sterna nereis Fairy Tern 4 BKO

Sterna striata White-fronted 4 BKO
Tern

Sternula nereis nereis Australian Fairy \% BKO
Tern

Others

Anthohaera Phrygia Regent CE KO
Honeyeater
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Species

Anous stolidus Common v (M) v MO
Noddy

Apus pacificus Fork-tailed v (M) v LO
Swift

Ardea alba Great Egret v BKO

Ardea ibis Cattle Egret MO

Aseranas semipalmata Magpie Goose MO

Aulia audax fleayi Tasmanian E BLO
Wedge-tailed
Eagle

Botaurus poiciloptilus Australasian E KO
Bittern

Catharacta skua Great Skua v MO

Ceyx azureus Tasmanian E BKO
Azure
Kingfisher

Cuculus saturatus Orientall v (T) 4 KO
Cuckoo

Dasyomis Eastern E KO

brachypterus Bristlebird

Eudyptula minor Little Penguin b, f BKO

Fregata ariel Least v (M) LO
Frigatebird

Fregata minor Great v (M) 4 MO
Frigatebird

Grantiella picta Painted \% BKO
Honeyeater

Haliaeetus leucogaster White-bellied v BKO
Sea Eagle

Himantopus Black-winged v RKO

himantopus Stilt (Pied Stilt)

Hirundapus White-throated v (T) v KO

caudacutus Needletail

Larus dominicanus Kelp Gull v BKO

Larus novaehollandiae Silver Gull 4 BKO

Larus pacificus Pacific Gull v BKO

Lathamus discolor Swift Parrot CE v KO

Merops ornatus Rainbow Bee- v MO
eater

Monarcha melanopsis Black-faced v (T) 4 KO
Monach

Monarcha trivirgatus Spectacled v (T) 4 KO
Monach

Morus serrator Australian v BKO
Gannet
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Scientific Name Common Threatened Migratory Listed BIA Type of
Name Species Species Marine Presence
Species
Motacilla flava Yellow Wagtail v (T) v MO
Myiagra cyanoleuca Satin v (T) v KO
Flycatcher
Neophema Orange-bellied CE v KO
chrysogaster Parrot
Pachyptila turtur Fairy Prion 4 KO
Pachyptila turtur Fairy Prion \Y, KO
subantartica (southern)
Pandion haliaetus Osprey v (W) v KO
Pardalotus Forty-spotted E KO
guadragintus Pardalote
Phaethon rubricauda Red-tailed V(M) v BKO
Tropicbird
Phalacrocorax Black-faced 4 BKO
fuscescens Cormorant
Recurvirostra Red-necked 4 FKO
novaehollandiae Avocet
Rhipidura rufifrons Rufous Fantail v (T) LO
Rostratula australis Australian E LO
Painted Snipe
Sula dactylatra Masked Booby v (M) v BKO
Tyto novaehollandiae Masked Owl \Y, BKO
castanops (Tasmanian
population)
Threatened Species: Type of Presence:
\% Vulnerable MO Species or species habitat may occur within the area
E Endangered LO Species or species habitat likely to occur within the area
CE Critically KO Species or species habitat known to occur within the area
Endangered FMO Foraging, feeding or related behaviour may occur within the area
Migratory Species: FLO Foraging, feeding or related behaviour likely to occur within the area
M Marine FKO Foraging, feeding or related behaviour known to occur within the area
w Wetland BKO Breeding known to occur within the area
T Terrestrial RMO Roosting may occur within the area

Biologically Important
Areas:

RLO Roosting likely to occur within the area

RKO Roosting known to occur within the area

b Breeding
f Foraging
Table 2-37 Key threats and management actions for seabird and shorebird threatened species or species

habitat that may occur within the DA

Common Name

Conservation Advice or Recovery Plan

Key Threats
(relevant to petroleum
activities)

Antipodean Albatross

Southern Royal
Albatross

Wandering Albatross

National Recovery Plan for Threatened
Albatrosses and Giant Petrels, 2011-2016

Marine pollution, including
marine debris
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Common Name

Conservation Advice or Recovery Plan

Key Threats
(relevant to petroleum
activities)

Gibson’s Albatross

Northern Royal
Albatross

Sooty Albatross

Buller's Albatross

Pacific Albatross

Shy Albatross

Chatham Albatross

Campbell Albatross

Black-browed
Albatross

Salvin’s Albatross

White-capped
Albatross

Grey-headed
Albatross

National Recovery Plan for Threatened
Albatrosses and Giant Petrels, 2011-2016
Approved Conservation Advice

for Thalassarche chrysostoma (Grey-headed
Albatross)

Marine pollution, including
marine debris

White-bellied Storm-
Petrel

Lord Howe Island Biodiversity Management
Plan

None identified

Blue Petrel

Approved Conservation Advice for Halobaena
caerulea (Blue Petrel)

None identified

Southern Giant Petrel

Northern Giant Petrel

National Recovery Plan for Threatened
Albatrosses and Giant Petrels, 2011-2016

Marine pollution, including
marine debris

Gould’s Petrel

Gould’s Petrel (Pterodroma leucoptera
leucoptera) Recovery Plan

Oil spills

Note: oil spills in the vicinity
Cabbage Tree Island are not
considered a threat because
the Gould’s Petrel does not
feed in coastal waters however,
oceanic oil spills may pose
some risk (NSW DEC, 2006)

Kermadec Petrel
(western)

Norfolk Island Region Threatened Species
Recovery Plan

Lord Howe Island Biodiversity Management
Plan

None identified

Herald Petrel

Conservation Advice (Pterodroma heraldica)
Herald petrel. Canberra: Department of the
Environment, 2015 (TSSC, 2015a).

None identified

Greater Sand Plover

Approved Conservation Advice for Charadrius
leschenaultia (Greater Sand Plover)

Habitat loss and degradation
from pollution

Lesser Sand Plover

Approved Conservation Advice for Charadrius
mongolus (Lesser Sand Plover)

Habitat loss and degradation
from pollution

Hooded Plover
(eastern)

Approved Conservation Advice for Thinornis
rubricollis (Hooded Plover, Eastern)

Oil spills
Entanglements and ingestion of
marine debris
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Common Name

Conservation Advice or Recovery Plan

Key Threats
(relevant to petroleum
activities)

Curlew Sandpiper

Approved Conservation Advice for Calidris
ferruginea (Curlew Sandpiper)

Habitat loss and degradation
from pollution
Environmental pollution

Australian Fairy Tern

Approved Conservation Advice for Sternula
nereis nereis (Fairy Tern)

Oil spills, particularly in Victoria,
where the close proximity of oil
facilities poses a risk of oil spills
that may affect the species’
breeding habitat

Tasmanian Wedge-
tailed Eagle

Threatened Tasmanian Eagles Recover Plan,
2006-2010 (DPIW, 2006)

Oiling, entanglement, pollution

Australasian Bittern

Approved Conservation Advice for Botaurus
poiciloptilus (Australasian Bittern)

Reduced water quality as a
result of increasing salinity,
siltation and pollution

Red Knot Approved Conservation Advice for Calidris Habitat loss and degradation
canutus (Red Knot) from environmental Pollution
Pollution or contamination
impacts
Great Knot Approved Conservation Advice for Calidris Habitat loss and degradation

tenuirostris (Great Knot)

from environmental Pollution
Pollution or contamination
impacts

Red knot, Great knot,
Bar-tailed godwit,
Greater sand plover

Wildlife conservation plan for migratory
shorebirds

Habitat loss and degradation
from environmental Pollution
Pollution or contamination
impacts

Eastern Bristlebird

National Recovery Plan for Eastern Bristlebird
(Dasyornis brachypterus)

None identified

Swift Parrot

Approved Conservation Advice for Lathamus
discolour (Swift Parrot)

None identified

Bar-tailed Godwit
(baueri)

Approved Conservation Advice for Limosa
lapponica bauera (Bar-tailed Godwit)

Habitat loss and degradation
from pollution
Pollution/contamination

Tasmanian Masked
Oowl

Approved Conservation Advice for Tyto
novaehollandiae castanops (Tasmanian
Masked Owl)(DEWHA, 2010)

None identified

Northern Siberian
Bar-tailed Godwit

Approved Conservation Advice for Limosa
lapponica menzbieri (Northern Siberian Bar-
tailed Godwit)

Habitat loss and degradation
from pollution
Pollution/contamination

Orange-bellied Parrot

National Recovery Plan for the Orange-bellied
Parrot (Neophema chrysogaster)

None identified

Eastern Curlew

Approved Conservation Advice for Numenius
madagascariensis (Eastern Curlew)

Habitat loss and degradation
from pollution
Environmental pollution

Fairy Prion
(southern)

Approved Conservation Advice for Pachyptila
turtur subantartica (Fairy Prion Southern)

None identified

Australian Painted
Snipe

Approved Conservation Advice for Rostratula
australis (Australian Painted Snipe)

None identified

Forty-spotted
Pardalote

Conservation Advice Pardalotus
quadraginatus forty-spotted pardalote (TSSC,
2016c¢)

None ldentified
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Common Name Conservation Advice or Recovery Plan Key Threats
(relevant to petroleum
activities)

Regent Honeyeater Conservation Advice Anthochaera phrygia None Identified

regent honeyeater. Canberra: Department of
the Environment (DOEE, 2015 f)

Tasmanian Azure Approved Conservation Advice for Ceyx None Identified
Kingfisher azureus diemenensis (Tasmanian Azure
Kingfisher) (DEWHA, 2010c)

Painted Honeyeater Conservation Advice Grantiella picta painted None Identified
honeyeater. Canberra: Department of the
Environment (DoEE, 2015 g).

2.3.1.5 Marine Mammals

2.3.1.6 Cetaceans

Cetaceans are a widely distributed and diverse group of carnivorous, finned, aquatic marine mammals.
They comprise whales, dolphins and porpoises. Cetaceans are generally found in the ocean, but can
also inhabit river systems.

There are 25 whale, and 18 dolphin species (or species habitat) that may occur within the DA, this
includes species classified as threatened and migratory (Table 2-38) (DoEE, 2019b, DoEE, 2019,
DoEE, 2019m). A list of the conservation advice and/or recovery plans, with relevant key threats and
management actions, is shown in Table 2-39. The type of presence varies between species, and
includes important behaviours (e.g. foraging, breeding) for some species.

Whales

Southern Right Whales generally occur along the southern coast of Australia, they migrate annually
along the eastern coastline from high latitude feeding grounds to lower latitudes for calving between
mid-May and September (DoEE, 2017h). Known calving and aggregation grounds in the south-east
region are Warrnambool, Port Fairy, Port Campbell and Portland in Victoria, and Encounter Bay in
South Australia (DSEWPaC, 2012d; DoEE, 2015a). Nursery grounds are occupied from May to
October, with female-calf pairs generally staying in the area for two to three months (Charlton, 2017).
Calving itself usually occurs in very shallow (<10 m depth) waters. Other population classes stay in the
nursery grounds for shorter and variable periods of time; there is typically a lot of movement along the
coast, and thus habitat connectivity is important for this species. The summer offshore distribution and
migration routes of Southern Right Whales largely is unknown, but is known to include directly southern
and western migration pathways, but may include offshore habitat where mating (Burnell, 2001;
Mackay et al., 2015). Figure 2-28 shows whale migration pathways and aggregation around the Bass
Strait petroleum permit areas, including those for the Southern Right Whales. A BIA for the Southern
Right Whale, for migration and distribution exists within the DA (Figure 2-31) (DoEE, 2015h).
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Figure 2-28 Whale migration pathways and aggregation around the Bass Strait petroleum permit areas

Humpback whales migrate annually along the eastern coast of Australia heading north to tropical
calving grounds from June to August, and south to Southern Ocean feeding areas from September to
November (Figure 2-29). While the main migration route of this species is along the east coast of
Australia along the continental shelf to the east of Bass Strait, some animals migrate through Bass
Strait. Humpback whales do not feed, breed or rest in Bass Strait and the Victorian coastal waters are
not a key location for this whale species (Bannister et al., 1996). Most feeding grounds are south of
Australian waters (TSSC, 2015c). A BIA for the Humpback Whale, for migration and breeding, has been
identified along the east coast of Australia (Figure 2-31) (DoEE, 2015h). Humpback whales in the
southern Hemisphere primarily feed on Antarctic krill (Euphausia superba). While most feeding grounds
are south of Australian waters, there are some feeding grounds that are regularly used on the southern
migration in Australian coastal waters: off the coast of Eden in New South Wales, and east coast of
Tasmania (TSSC, 2015c).
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Figure 2-29 Migration routes for Humpback Whales around Australia (TSSC, 2015c)

There are two subspecies of Blue Whale that occur within Australian waters: Antarctic Blue Whale, and
the Pygmy Blue Whale. Blue Whales have the highest known prey requirements, consuming up to two
tonnes of krill per day (DoEE, 2015d). Blue whale sightings in Australia are widespread, and much of
the shelf and coastal waters are unlikely to hold significance for this species with the exception of some
foraging locations. Australia has two known seasonal feeding aggregations of Pygmy Blue Whales, one
occurs adjacent to the Bonney Upwelling system off South Australia and Victoria (Figure 2-30) (Gill
2002; Gill & Morrice 2003). Pygmy Blue Whales are typically foraging in this area between January and
April (DoEE, 2015d). The abundance of whales in the area varies within and between seasons (DoEE,
2015d). Outside these main feeding areas, foraging areas for the Pygmy Blue Whale also include in
Bass Strait, and diving and presumably feeding at depth off the west coast of Tasmania (DoEE, 2015d).
A BIA for the Pygmy Blue Whale for foraging and distribution has been identified in the DA (Figure 2-31)
(DoEE, 2015h). Acoustic detections of blue whales indicates that New Zealand pygmy blue whales
occur predominantly eastward of Bass Strait, Australian pygmy blue whales occur west of Bass Strait,
and Antarctic blue whales occur along the entire southern coastline (McCauley et al., 2018). Sightings
of Blue whales in the Gippsland Basin are reasonably rare (Bannister et al. 1996).
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Figure 2-30 Distribution and foraging areas for the Pygmy Blue Whale (DoE, 2015d)

Sei Whales have been infrequently recorded in Australian waters; however occasional sightings have
been recorded off Tasmania, New South Wales, Queensland and within the Great Australian Bight
(DoEE, 2017p). Sei Whales typically feed between the Antarctic and Subtropical convergences, and
their diet is planktonic crustacea, in particular copepods and amphipods. However, Sei Whales have
also been observed feeding on the continental shelf in the Bonney Upwelling region during November
and May, suggesting the area may be used for opportunistic feeding (DoEE, 2018a).

The distribution of Fin Whales in Australian waters is uncertain, but they have been recorded in
Commonwealth waters off most States (the species is rarely found in inshore waters) (DoEE, 2017r).
Fin Whales frequently lunge or skim feed, at or near the surface, feeding on planktonic crustacea, some
fish and cephalopods (DoEE, 2017r). Fin Whales generally feed in high latitudes, however depending
upon prey availability and locality, it may also feed in lower latitudes. Fin whales have been observed
in waters off the Bonney Upwelling during November and May, suggesting the region may be used for
opportunistic feeding (DoEE 2018b). Fin whales have also been detected acoustically south of Portland,
Victoria (Erbe et al., 2016).

Records of Pygmy Right Whales in Australian waters are distributed between 32°S and 47°S, but are
not uniformly spread around the coast (DoEE, 2017t). Areas of coastal upwelling events appear to be
an important component regulating Pygmy Right Whale distribution. Pygmy right whales (Caperea
truncates) have primarily been recorded in areas associated with upwellings and with high zooplankton
abundance, which constitute their main prey. There is some evidence to indicate that the area south of
41°S is important for weaned Pygmy Right Whales, possibly because of the higher prey abundance in
these waters (DoEE, 2017t).
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Figure 2-31 Biologically Important Areas for whale species
Dolphins

All dolphins are a protected species in Australian waters. None that are listed as occurring in the DA
are listed as vulnerable, endangered or critically endangered. They are found in a variety of marine
habitats, from the open ocean to coastal bays and inlets. Dolphins are migratory animals and their
habits vary. Species that live in coastal areas are less likely to travel compared to species that live in
open water.

The Indian Ocean Bottlenose Dolphin is distributed continuously around Australia (DoEE, 2017u). The
Indian Ocean Bottlenose Dolphin occurs mainly in riverine and shallow coastal waters (on the shelf or
around oceanic islands) (DSEWPaC, 2012e). Known populations include: Jervis Bay, Twofold Bay, and
Phillip Bay (DSEWPaC, 2012e). Calving peaks occur in spring and summer or spring and autumn
(DoEE, 2017u). Gestation lasts approximately 12 months, so peak mating period coincides with peak
calving period in each location (DoEE, 2017u). A BIA for breeding for the Indian Ocean Bottlenose
Dolphin has been identified within New South Wales coastal waters (Figure 2-32) (DoEE, 2015h).

The Indo-Pacific Humpback dolphin (Sousa chenisis) has similar habitat type as the Indian Ocean
Bottlenose and occurs in tropical/subtropical waters from approximately the Queensland—New South
Wales border to western Shark Bay, Western Australia. Humpback dolphins have been observed
feeding mainly in near-shore habitats and in a wide range of inshore-estuarine coastal habitats including
rivers and creeks, exposed banks, shallow flats, rock and coral reefs as well as over submerged reefs
in waters at least up to 40 m deep. Although listed as a migratory species, they do not appear to undergo
large scale seasonal migrations (DoEE, 2019y). BIA for this species occur in northern Queensland,
outside of this DA (NCVA, 2019).

The Bottle-nosed dolphin (Tursiops truncates) and the Common dolphin (Delphinus delphis) are
commonly sighted in near-shore Victorian waters.

Dusky dolphins are listed as a migratory marine species likely to be present in the vicinity of the EGBPA.
Although they have been sighted off Tasmania, there is no known calving locality for this species in
Australian waters (Gill et al. 2000). Of the same genus as the Dusky dolphins are the Hourglass dolphins
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which may occur in the area. These are circumpolar in pelagic waters of the Subantarctic and Antarctic
zones. Little information is known about species feeding or breeding habitats (DoEE, 2019am).

There are a number of pelagic dolphins that may occur in the DA. The population size of these species
is not known however none are considered to be rare. No specific conservation or listing advice exists
and their distribution has not been specifically defined. All species feed on pelagic fish, squids, octopus,
shrimps and other marine fauna taken at depths exceeding 250 m. The extent of occurrence is large in
all cases, estimated to be greater than 20,000 km2. All are tropical to subtropical species (occasionally
temperate) with distribution varying depending on water temperature and flow of warm currents.

The Striped Dolphin (Stenella coeruleoalba) inhabits pelagic and oceanic waters. All sightings have
been made in waters where the sea surface temperature exceeds 25 °C. Striped Dolphins may travel
in large groups of several hundreds and even thousands, and are most frequently found in deep waters
(deeper than 1000 m), preferring areas with large seasonal changes in surface temperature and
thermocline depth and with seasonal upwelling (DoEE, 2019ac). Striped Dolphins do not co-occur with
tuna as commonly as Spotted and Spinner Dolphins do, and so are less vulnerable to being entangled
and caught in tuna purse seine nets.

The distribution of Spotted Dolphin (also called Pantropical Spotted Dolphins) (Stenella attenuate) has
not been surveyed however there have been sightings recorded off the Northern Territory, Western
Australia down south to Augusta, Queensland and NSW. This species inhabits both near-shore and
oceanic habitats in tropical and warm temperate seas. They have also been found on the shelf and
along the continental slope, indicating that they may use neritic (over the continental slope) habitat as
well. The Spotted Dolphin diet overlaps greatly with that of Yellowfin Tuna and a close association has
been noted between these species and sea birds in the eastern tropical Pacific (DoEE, 2019ad).

Long-snouted Spinner Dolphins (Stenella longirostris) are primarily pelagic (occurring in open ocean)
but they can be neritic (occurring over the continental shelf) in some regions. They occur in tropical,
subtropical and occasionally temperate waters around the world. Long-snouted Spinner Dolphins
associate with tuna. The lack of abundance and distribution data prohibits definitive assessment of the
Australian populations of Long-snouted Spinner Dolphins however they are not considered rare (DoEE,
2019ab).

Similar to the other pelagic dolphin species described above, the Rough-toothed Dolphin (Steno
bredanensis) has been recorded from Western Australia (Barrow Island), the Northern Territory,
Queensland and southern New South Wales. They are regularly seen with Pilot Whales and Bottlenose
Dolphins, and occasionally with Spotted and Spinner Dolphins. Specific information on the Rough-
toothed Dolphin is also lacking. Their notoriety for stealing bait and fish off fishing lines makes them
unpopular with many recreational and commercial fishers and may lead to both incidental captures and
mortalities from fisher targeting. Additionally, their regular association with schools of Yellowfin and
Skipjack Tuna, plus Dorado (Dolphinfish/Mahi Mahi), may make them susceptible to entanglement in
purse-seine nets set for these fish species (DoEEa, 2019ae).

Fraser’s Dolphin is another pelagic or oceanic dolphin which in Australia is found north of 300 S and in
waters deeper than 1000 m. Increasing ocean temperatures predicted by climate change scenarios
could potentially increase the extent of occurrence of Fraser's Dolphin, with warmer water extending
southwards along both coasts. Fraser's Dolphin feeds on mesopelagic fish, squid and crustaceans. It
is a stocky dolphin with a short beak and thick tail stock. Distribution information on this species in
Australia is derived from beach casts and is thought to be potentially abundant, however it is not well
surveyed (DoEE, 2019as).

Australian Snubfin Dolphins are characterised by a broadly rounded head and no beak, with a straight
mouth line. All available data on the distribution and habitat preferences of Australian Snubfin Dolphins
indicate that they mainly occur in one location: shallow coastal and estuarine waters of Queensland,
Northern Territory and north Western Australia. Feeding may occur in a variety of habitats, from
mangroves to sandy bottom estuaries and embayments, to rock and/or coral reefs, primarily in waters
less than 20m depth. A study of a population in Cleveland Bay, north Queensland showed that the
species spends most of its time foraging and travelling and little time socialising. This population only
spent approximately 30 days in the year in this one location, following a pattern of emigration and
reimigration, suggesting that the territories or ranges for this species is large (DoEE, 2019aq).
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Figure 2-32 Biologically Important Areas for Indian Ocean Bottlenose Dolphin
Table 2-38 Marine mammal (cetacean) species or species habitat that may occur within the DA (DoEE,
2019b, DoEE, 2019I, DoEE, 2019m)
Scientific Name Common Name Threatened | Migratory Listed BIA | Type of
Species Species Marine Presence
Species
Whales
Balaenoptera acutorostrata Minke Whale MO
Balaenoptera bonaerensis Antartic Minke v LO
Whale
Balaenoptera borealis Sei Whale \Y v FLO
Balaenoptera edeni Bryde’s Whale v LO
Balaenoptera musculus Blue Whale E 4 f LO
Balaenoptera physalus Fin Whale 4 FLO
Berardius arnuxii Arnoux’s Beaked MO
Whale
Caperea marginata Pygmy Right Whale FLO
Eubalaena australis Southern Right E m KO
Whale
Globicephala macrorhynchus | Short-finned Pilot MO
Whale
Globicephala melas Long-finned Pilot MO
Whale
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Scientific Name Common Name Threatened | Migratory Listed BIA | Type of
Species Species Marine Presence
Species
Hyperoodon planifrons Southern MO
Bottlenose Whale
Kogia breviceps Pygmy Sperm MO
Whale
Kogia simus Dwarf Sperm Whale MO
Megaptera novaeangliae Humpback Whale \% v m FKO
Mesoplodon bowdoini Andrew’s Beaked MO
Whale
Mesoplodon densirostris Blainville’s Beaked MO
Whale
Mesoplodon ginkgodens Gingko-toothed MO
Beaked Whale
Mesoplodon grayi Gray's Beaked MO
Whale
Mesoplodon hectori Hector's Beaked MO
Whale
Mesoplodon layardii Strap-toothed MO
Beaked Whale
Mesoplodon mirus True’s Beaked MO
Whale
Physeter microcephalus Sperm Whale v MO
Tasmacetus shepherdi Shepherd’s Beaked MO
Whale
Ziphius cavirostris Cuvier's Beaked MO
Whale
Dolphins
Delphinus delphis Common Dolphin MO
Feresa attenuata Pygmy Killer Whale MO
Grampus griseus Risso’s Dolphin MO
Lagenorhynchus obscurus Dusky Dolphin v LO
Lagenodelphis hosei Fraser’s Dolphin, MO
Sarawak Dolphin
Lagenorhynchus cruciger Hourglass Dolphin MO
Lissodelphiss peronii Southern Right MO
Whale Dolphin
Orcaella brevirostris Australian Snubfin 4 LO
Dolphin (formerly
Irrawaddy Dolphin)
Orcinus orca Killer Whale v LO
Peponocephala electra Melon-headed MO
Whale
Pseudorca crassidens False Killer Whale MO
Sousa chinensis Indo-Pacific 4 LO
Humpback Dolphin
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Scientific Name Common Name Threatened | Migratory Listed BIA | Type of
Species Species Marine Presence
Species
Stenalla attenuata Spotted Dolphin MO
Stenalla coeruleoalba Striped Dolphin MO
Stenalla logirostris Long-snouted MO
Spinner Dolphin
Steno bredanensis Rough-toothed MO
Dolphin
Tursiops aduncus Indian Ocean bc LO
Bottlenose Dolphin
Tursiops truncatus s. str. Bottlenose Dolphin MO
Porpoise
Phocoena dioptrica Spectacled MO
Porpoise
Threatened Species: Type of Presence:
\% Vulnerable MO Species or species habitat may occur within the area
E Endangered LO Species or species habitat likely to occur within the area
Biologically Important Areas: | KO Species or species habitat known to occur within the area
bc Breeding, calving FLO Foraging, feeding or related behaviour likely to occur within the area
f Foraging FKO Foraging, feeding or related behaviour known to occur within the area
m Migration BKO Breeding known to occur within the area
Table 2-39 Key threats and management actions for threatened marine mammal (cetacean) species or

species habitat that may occur within the DA

Common Name

Conservation Advice or Recovery Plan

Key Threats
(relevant to petroleum
activities)

Sei Whale

Approved Conservation Advice for Balaenoptera
borealis (Sei Whale)

Anthropogenic noise and
acoustic disturbance

Habitat degradation including
pollution

Pollution (persistent toxic
pollutants)

Vessel strike

Blue Whale

Conservation Management Plan for the Blue
Whale, 2015-2025

Noise interference

Habitat modification from marine
debris or chemical discharge
Vessel strike

Fin Whale

Approved Conservation Advice for Balaenoptera
physalus (Fin Whale)

Anthropogenic noise and
acoustic disturbance
Pollution (persistent toxic
pollutants)

Vessel strike

Southern Right

Conservation Management Plan for the Southern

Entanglement

Whale Right Whale, 2011-2021 Vessel strike
Noise Interference
Habitat modification
Humpback Approved Conservation Advice for Megaptera Noise interference
Whale novaeangliae (Humpback Whale) Habitat degradation

Entanglement
Vessel disturbance and strike
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2.3.1.7 Pinnipeds

Pinnipeds are a widely distributed and diverse group or carnivorous, fin-footed, semiaquatic marine
mammals. They comprise the families Odobenidae (i.e. walrus), Otariidae (i.e. the eared seals, such
as sea lions and fur seals), and Phocidae (i.e. the earless or true seals).

There are three pinniped species (or species habitat) that may occur within the DA, this includes species
classified as threatened and migratory. The type of presence varies between species, and includes
important behaviours (e.g. breeding) for some species (Table 2-40) (DoEE, 2019b, DoEE, 2019I,
DoEE, 2019m).

There are 10 established breeding colonies of the Australian fur seal, which are restricted to islands in
the Bass Strait; six occurring off the coast of Victoria and four off the coast of Tasmania (Kirkwood et
al., 2010; Pemberton & Kirkwood 1994; Warneke, 1995). Australian fur seals breed during the summer
months, with pups born from late October to late December. The closest colonies of the Australian fur
seal are located at Gabo Island, Kanowna Island (off Wilson's Promontory) and The Skerries, which is
home to a major Australian fur seal breeding colony with an estimated population of 11,500,
representing approximately 12% of the national population. Between feeding trips seals return to land
to rest, for example at the resting site at Cape Conran.

Satellite tracking of seals from both Kanowna Island and The Skerries, and reports from offshore
facilities within the Gippsland Basin Exclusion Zone near the shore show that Australian fur seals
commonly occur in the vicinity of these facilities (Arnould & Kirkwood, 2008) and commonly rest on
these structures.

The New Zealand Fur-seal (long-nosed Fur seal) and the Australian Fur-seal have the widest range of
the pinnipeds, occurring in coastal regions from South Australia through to New South Wales. While
breeding for the New Zealand Fur-seal does occur along the coasts of Victoria and southern Tasmania
(Figure 2-34), the main breeding sites (accounting for over 80% of the national population) are located
further east in Western and South Australia (TSSC, 2017; Kirkwood et al., 2009; DSEWPaC, 2012c).
Conversely, the main breeding locations for the Australian Fur-seal are typically on islands within Bass
Strait (Figure 2-33) (DoEE, 2017n; Kirkwood et al., 2010). New Zealand Fur-seal breeding colonies are
typically found in rocky habitat with jumbled boulders; Australian Fur-seal prefer flatter rocky shelves
(Shaughnessy, 1999). Colonies for both species are typically occupied year-round, with greater activity
during breeding seasons (Shaughnessy, 1999; DoEE, 2017n). Numbers of Australian Fur-seals on
Montague Island (New South Wales), fluctuate through the year, with peak numbers occurring in
September and October; this reflects the northward migration over the winter, and the subsequent
return to the breeding colonies of the Bass Strait in late spring (DoEE, 2017n). The Australian and New
Zealand Fur-seals have been recorded using Beware Reef as a haul-out site (Parks Victoria, 2017b).

The Australian Sealion (Neophoca cineria) is a listed vulnerable species which is endemic to South
Australia, and is found from Kangaroo Island, South Australia, to the Houtman Abrolhos Islands in
Western Australia. Breeding colonies occur on islands or remote sections of coastline and biologically
important areas occur outside the bounds of the DA (refer Figure 2-35). Lone or small humbers of
animals will regularly visit known haul-out sites and occasionally visit other locations. The species has
been sighted at over 200 locations and is known to occur within the DA (DoEE, 2019z). The Australian
sea-lion uses a variety of habitats when onshore, including exposed islands and reefs, rocky terrain,
sandy beaches and vegetated fore dunes and swales. They also use caves and deep cliff overhangs
as haul-out sites or breeding habitat. Australian sea-lions are benthic foragers feeding on a wide variety
of prey including fish, cephalopods and crustaceans (Gales, 2008). Females forage on the continental
shelf, with the majority of diving occurring at 40-80 metres. Young sealions (as young as 7 months old)
have been observed foraging at depths of 60m, up to 10km from birth colony (TSSC, 2010).

Table 2-40 Marine mammal (pinniped) species or species habitat that may occur within the DA (DoEE,
2019b, DoEE, 2019I, DoEE, 2019m)

Scientific Name Common Name Threatened Migratory Listed BIA Type of
Species Species Marine Presence
Species
Arctocephalus New Zealand Fur- v MO
forsteri seal
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Important Areas:

Arctocephalus Australian Fur- v BKO
pusillus seal

Neophoca cinerea Australian Sealion | V v KO
Threatened Type of Presence:

Species: MO Species or species habitat may occur within the area

V - Vulnerable BKO Breeding known to occur within the area

Biologicall KO Species or species habitat known to occur within the area

Table 2-41

species habitat that may occur within the DA

Key threats and management actions for threatened marine mammal (pinniped) species or

Common Name

Conservation Advice or Recovery Plan

Key Threats
(relevant to petroleum
activities)

Australian Sealion

Commonwealth Listing Advice on Neophoca
cinerea (Australian Sea-lion)

Habitat degradation including oil
spills, pollution and toxins

Legend

 Known breeding colonies

Australian Fur Seal Known Breeding Colonies

. Sunbury
dietone Jretbourne

e

General guidance only from publically available sources.

No liability is taken for inaccuracies of data.

Figure 2-33 Known breeding colonies for the Australian Fur-seal (PINP, 2019)
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Legend

New Zealand Fur Seal Breeding Colonies
General guidance only from publically available sources.
No liability is taken for inaccuracies of data.

Figure 2-34 Historic (square icon) and current (circle icon) breeding colonies for the New Zealand Fur-
seal (Kirkwood et al., 2009)

B Historic breeding colonies

" current breeding colonies

Australian Sealions
Biologically Important Areas

Breeding sites

Foraqging
B Foraging (male and female) General guidance only from publically available sources.
Foraging (male) No liability is taken for inaccuracies of data.

Figure 2-35 Biologically important areas for Australian Sealion (NCVA, 2019)

2.3.1.8 Sirenia

The dugong is the only species in the Family Dugongidae and one of four species in the Order Sirenia.
Itis most closely related to Steller's Sea Cow (Hydrodamalis gigas), which is extinct (Marsh et al. 2002).
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The dugong or its habitat may occur in the north- eastern region of the DA (Table 2-42) (DoEE, 2019b,
DoEE, 2019I, DoEE, 2019m). Biologically important areas for the dugong are in the north-west of
Australia and do not occur in the DA. Dugongs occur in coastal and inland waters from Shark Bay in
Western Australia (25° S) across the northern coastline to Moreton Bay in Queensland (27° S) (Marsh
et al. 2002, 2011a). The winter range includes about 24 000 km of Australia’s coast, which represents
about 19% of the global extent of occurrence along coastline habitats (Marsh et al. 2011a). Stranded
dugongs have been recorded as far south as ~36.5° S on the east coast, with occasional sightings
south to 32—-33.5° S (Newcastle region) in summer. In NSW the dugongs were sighted in coastal and
estuarine waters around Wallis Lake, Port Stephens, Lake Macquarie and Brisbane Water in the
summer of 2002/2003 (Allen et al., 2004). These areas are associated with some of the largest seagrass
beds in New South Wales, some of which contain the Halophila seagrass species. The presence of
dugongs in these areas at this time coincided with warm water temperatures (>18 °C).

Table 2-42 Marine mammal (sirenia) species or species habitat that may occur within the DA (DoEE,
2019b, DoEE, 2019I, DoEE, 2019m)

Scientific Name Common Name Threatened Migratory Listed BIA Type of

Species Species Marine Presence
Species

Dugong dugon Dugong v v MO

Threatened Type of Presence:

Species: MO Species or species habitat may occur within the area

Biologically

Important Areas:

2.3.1.9 Marine Reptiles - Turtles

Adult marine turtles spend the majority of their lives in the ocean, typically only coming onshore to nest.
Females can lay (on average) between two and six clutches per season (DoEE, 2017g); with the period
between clutches known as the internesting period. Female turtles typically remain close to the same
nesting site during an internesting period. Egg incubation varies between species, but is typically
approximately two months (DoEE, 20179). Hatchlings disperse into oceanic currents, and the juveniles
will stay in pelagic waters until large enough to settle into coastal feeding habitats. Leatherback Turtles
are an exception to these general patterns, often exhibiting larger internesting zones, and travelling vast
distances to forage rather than settling in a coastal habitat (DoEE, 2017g). Flatback Turtles also lack
an oceanic phase and remain in the surface waters of the continental shelf.

There are six marine turtle species (or species habitat) that may occur within the DA; this includes
species classified as threatened and migratory (Table 2-43) (DoEE, 2019b, DoEE, 2019,
DoEE, 2019m). A list of the conservation advice and/or recovery plans, with relevant management
actions, is shown in Table 2-44. The type of presence varies between species, and includes important
behaviours (e.g. foraging, breeding) for some species.

The Loggerhead Turtle has a global distribution throughout tropical, sub-tropical and temperate waters;
and in Australia typically occurs in the waters of coral and rocky reefs, seagrass beds, or muddy bays
throughout eastern, northern and western Australia (DoEE, 2017i). Loggerhead Turtles are carnivorous,
feeding primarily on benthic invertebrates. While the species has a broad foraging range throughout
Australian waters, nesting is known to occur (from two different genetic stocks) on sandy beaches on
the central western and eastern coasts (Figure 2-36) (DoEE, 2017i). The eastern Australian population
is smaller than the western Australian population; and has also undergone a decline from approximately
3,500 nesting females in 1977, to approximately 500 nesting females in 2000 (DoEE, 2017i). No nesting
or internesting critical habitat, or BIAs, have been identified for the Loggerhead Turtle within the DA.

Green Turtles are found in tropical and subtropical waters throughout the world; usually occurring within
the 20°C isotherms, although individuals can stray into temperate waters (DoEE, 2017j). Within
Australia, Green Turtles typically nest, forage and migrate across tropical northern Australia (Figure
2-36) (DoEE, 2017j). No nesting or internesting critical habitat, or BIAs, have been identified for the
Green Turtle within the EGBPA. The total Australian population of Green Turtles is approximately
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70,000 individuals, with approximately 8,000 of these found in the Southern Great Barrier Reef area.
Adult Green Turtles consume mainly seagrass and algae, although they will occasionally eat
mangroves, fish-egg cases, jellyfish, and sponges; juvenile Green Turtles are typically more
carnivorous, and will also consume plankton during their pelagic stage (DoEE, 2017)).

The Leatherback Turtle has the widest distribution of any marine turtle, occurring in tropical to sub-polar
oceans (TSSC, 2008). In Australia, the Leatherback Turtle has been recorded foraging in all Australian
states, but no large nesting populations have been recorded (Figure 2-36) (TSSC, 2008). The
Leatherback Turtle is a highly pelagic species, venturing close to shore mainly during the nesting
season (DoEE, 2017k). Adults feed mainly on pelagic soft-bodied creatures such as jellyfish, tunicates,
salps, squid (DoEE, 2017k). No nesting or internesting critical habitat, or BIAs, have been identified for
the Leatherback Turtle within the DA.

The Flatback Turtle is found in tropical waters of northern Australia, and is one of only two species of
sea turtle without a global distribution (DoEE, 20171). All known nesting locations for this species are
within Australia (Figure 2-36) (DoEE, 2017I). No nesting or internesting critical habitat, or BIAs, have
been identified for the Flatback Turtle within the DA. Flatback Turtles are primarily carnivorous, feeding
on soft-bodied invertebrates; juveniles eat gastropod molluscs, squid, siphonophores. Limited data also
indicate that cuttlefish, hydroids, soft corals, crinoids, molluscs and jellyfish may also form part of their
diet (DoEE, 2017I).

The Hawksbill Turtle is found in tropical, subtropical and temperate waters all around the world (DoEE,
2017m). No nesting or internesting critical habitat, or BIAs, have been identified for the Hawksbill Turtle
within the DA. Hawksbill Turtles are omnivorous, feeding on sponges, hydroids, cephalopods (octopus
and squid), gastropods (marine snails), cnidarians (jellyfish), seagrass and algae (DoEE, 2017g,
2017m). During their pelagic phase (while drifting on ocean currents), young Hawksbill Turtles will feed
on plankton. Hawksbill Turtles that forage on the Great Barrier Reef migrate to neighbouring countries
including Papua New Guinea, Vanuatu, and the Solomon Islands; it is not known from which stock
Hawksbill Turtles foraging in New South Wales originate (DoEE, 2017g).

The Olive Ridley Turtle is the smallest of Australian sea turtles. Low density nesting of the Olive Ridley
turtle occurs in the northern parts of Australia including Arnhem Land coast and north-western Cape
York Peninsula. Important foraging areas include the Great Barrier Reef but other shallow foraging
habitats extend to south-east Queensland; most individuals have been captured by trawlers in the East
Coast Otter Trawl fishery in Queensland. The EPBC database lists the species as likely to breed in the
area of the DA, the Olive Ridley turtle has been identified as a conservation value in the North and
North-west bioregional plans only and the literature suggests that only foraging may occur within the
DA (DoEE, 2019a0).

Table 2-43  Marine Reptile turtle species or species habitat that may occur within the DA (DoEE, 2019b,
DoEE, 2019I, DoEE, 2019m)

Scientific Name Common Threatened Migratory Listed BIA Type of

Name Species Species Marine Presence
Species

Turtles

Caretta caretta Loggerhead E v v BLO
Turtle

Chelonia mydas Green Turtle \Y v v FKO

Dermochelys coriacea Leatherback E v v FKO
Turtle

Eretmochelys imbricata Hawksbill \% v v FKO
Turtle

Lepidochelys olivacea Olive Ridley \% v v BKO
Turtle

Natator depressus Flatback \Y v v FKO
Turtle
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Threatened Species: Type of Presence:
\% Vulnerable FKO Foraging, feeding or related behaviour known to occur within the
E Endangered area

BLO Breeding likely to occur within the area

Table 2-44  Key threats and management actions for threatened marine reptile species or species habitat
that may occur within the DA

Common Name Conservation Advice or Recovery Plan Key Threats
(relevant to petroleum
activities)
Loggerhead Turtle Recovery Plan for Marine Turtles in Australia, Marine debris
2017-2027 Chemical discharge

Light pollution
Habitat modification
Vessel disturbance
Noise interference

Olive Ridley Turtle

Green Turtle

Hawksbill Turtle

Flatback Turtle

Leatherback Turtle Recovery Plan for Marine Turtles in Australia, As above
2017-2027

Approved Conservation Advice

for Dermochelys coriacea (Leatherback Turtle)
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Figure 2-36 Marine turtle species distribution and nesting sites

2.3.1.10 Marine Reptiles —Other

The Elegant Seasnake is widespread in tropical Australia. This includes Queensland, Western Australia
and the Northern Territory (Dell & Fry 2003) and it may occur in the DA (DoEE, 2019b, DoEE, 2019,
DoEE, 2019m). Its distribution extends from Shark Bay in Western Australia to Moreton Bay in
Queensland. Sea snakes are air breathing reptiles and must come to the surface to breathe, however
they can spend from 30 minutes to two hours diving between breaths. They also carry out cutaneous
respiration whereby oxygen diffuses from sea water across the snake's skin into the blood. The waste
product, carbon dioxide, is then diffused out of the snake's body, via the skin. The Elegant Seasnake
uses a variety of marine and estuarine habitats, including sandy substrates in less than two metres of
water to depths of approximately 80 m but is also sometimes found in freshwater habitats. They feed
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on benthic (bottom-dwelling) fish such as Catfish, burrowing eels, Whiting, Gobies and Squid. Their
main threat is bycatch from trawling, no specific conservation or listing advice exists for the species
(DoEE, 20192).

The Yellow-bellied sea snake is the most widely distributed of all sea snake species in Australia, while
there have not been any recent surveys, it is found in most waters except for the colder southern
coastline. The population living near the central coast of New South Wales was thought to be permanent
and breeding at the time of the survey in 1975. It is the most pelagic of all known sea snakes, occurring
in the open waters well away from coasts and reefs. Fish are attracted to it as it rests motionless on the
surface of the sea (like an inanimate object) and are subsequently caught with a sudden lunge. The
main threat to the species is through bycatch from trawling. No specific conservation or listing advice
exists for the species (DoEE, 2019aa). This snake species may occur in the DA.

Ex¢onMobil

Bass Strait Environment Plan Volume 1

The Stokes' Seasnake inhabits the tropical seas of northern Australia, including Western Australia, the
Northern Territory and Queensland. It occurs in the Great Barrier Reef Marine Park and in the
Commonwealth Reserve of Ashmore Reef in Western Australia. It is amongst the largest and bulkiest
of seasnakes reaching 2 metres in length and 26cm in girth. The Stokes' Seasnake is a strong swimmer
and forages for slow-moving fish in holes and crevices on the sea floor, muddy substrates and in reefs.
In Australia, the Stokes' Seashake moves southward into more temperate latitudes of Queensland and
Western Australia during summer and therefore may approach the DA in this season (DoEE, 2019ar).
Of the other five tropical seasnakes the Olive seasnake is also large reaching up to 2 metres.

Sea kraits are sea snakes that depend on the shore of coral islets for digestion, reproduction (mating
and egg laying), skin sloughing and resting after foraging at sea. They are distinct by the black bands
that go down their body. Two species of sea kraits are listed as may occurring in the DA. Although they
are widely distributed from India, particularly the Andaman Islands to the islands of the west Pacific only
extralimital specimens have been encountered on beaches in QLD, NSW and VIC. No breeding is
known to occur in Australia (DAWE, 2020e).

The Salt-water Crocodile is the largest species of crocodile and the largest living reptile in the world and
is found in Australian coastal waters, estuaries, lakes, inland swamps and marshes from Gladstone in
Queensland (beyond the DA) through the Northern Territory and as far south as Carnarvon in the
Western Australia (DAWE, 2020d).

Table 2-45 Marine Reptile snake species or species habitat that may occur within the DA (DoEE, 2019b,
DoEE, 2019I, DoEE, 2019m)
Scientific Name Common Name Threatened Migratory Listed BIA Type of
Species Species Marine Presence
Species

Acalyptophis peronii Horned Seasnake v MO

Aipysurus Dubois' Seasnake v MO

Aipysurus laevis Olive Seasnake v MO

Astrotia stokesii Stokes’ Seasnake v MO

Disteira major Olive-headed
Seasnake

Emydocephalus Turtle-headed

annulatus Seasnake

Hydrophis elegans Elegant Seasnake MO

Pelamis platurus Yellow-bellied MO
Seasnake

Laticauda colubrina a sea krait 4 MO

Laticauda a sea krait v MO

laticaudata

Crocodylus porosus Salt-water Crocodile v LO
Estuarine Crocodile
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Threatened Type of Presence:

Species: MO Species or species habitat may occur within the area
LO Species or species habitat likely to occur within the area

Biologically

Important Areas:

2.3.2 Plankton Species

Plankton species, including both phytoplankton and zooplankton, are a key component in oceanic food
chains.

Phytoplankton are autotrophic planktonic organisms living within the photic zone that spend either part
or all of their lifecycle drifting with the ocean currents. They and are the start of the food chain in the
ocean (McClatchie et al., 2006). Phytoplankton communities are largely comprised of protists, including
green algae, diatoms, and dinoflagellates (McClatchie et al. 2006). There are three size classes of
phytoplankton: microplankton (20-200 um), nanoplankton (2-20 pm) and picoplankton (0.2-2 um).
Diatoms and dinoflagellates are the most abundant of the micro and nanoplankton size classes, and
are generally responsible for the majority of oceanic primary production (McClatchie et al. 2006).
Phytoplankton are dependent on oceanographic processes (e.g. currents and vertical mixing), that
supply nutrients needed for photosynthesis. Thus, phytoplankton biomass is typically variable (spatially
and temporally), but greatest in areas of upwelling, or in shallow waters where nutrient levels are high.
Seasonal variation in phytoplankton (via chlorophyll-a concentrations) has been demonstrated in
Australian waters from the analysis for MODIS-Aqua sensor imagery (Figure 2-37).

Phytoplankton biomass ranges across Bass Strait (integrated over 0-100m depth), from about 1.6 ug
chlorophyll a/L from shallow to 0.1ug/L in deeper waters (Gibbs et al. 1991). Phytoplankton biomass
rapidly drops off with water depth, to about 0.1 pg/L below 100m, due to diminishing light penetration.

Zooplankton is the faunal component of plankton, comprised of small protozoa, crustaceans (such as
krill) and the eggs and larvae from larger animals. More than 170 species of zooplankton have been
recorded in eastern and central Bass Strait, but it has been found that seven dominant species make
up 80% of individuals (Esso, 2009). Zooplankton biomass is higher in shallow waters of Bass Strait
(16.1 mg/m?3 dry weight off Mallacoota and 15.5 mg/m? off Seaspray), dropping to between 1.2 — -2.1
mg/m3 further offshore (integrated over the top 50 m of the water column), near the deepest regions of
the EGBPA (Gibbs et al. 1991). As with phytoplankton, zooplankton biomass appears to be higher in
the shallow waters of the shelf. Copepods dominate the species encountered (Watson & Chaloupka,
1982).
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Figure 2-37 Seasonal phytoplankton growth from MODIS ocean colour composites (McClatchie et al.
2006)

2.3.3 Benthic Habitat

2.3.3.1 Bare Substrate

Unvegetated bare substrate is a widespread habitat in both intertidal and subtidal areas, particularly in
areas beyond the photic zone. The biodiversity and productivity can vary depending upon depth, light,
temperature and the type of sediment present.

In the Gippsland Basin, seabed material is predominantly calcium carbonate comprised of calcarenite
marls and marine shales (Esso, 2009). Folk sediment classification of the samples taken at the West
Kingfish and Tuna platforms describe the sediments as ranging between slightly muddy, gravelly
((m)/g/S) and muddy, gravelly sand (m/g/S) with two locations at Tuna being classed as gravelly sand
(g/S) (Cardno, 2019). Similarly, the West Barracouta geophysical survey classified the seabed as
featureless with consistently medium to high variable reflectivity, with backscatter characteristics
indicative of fine to coarse calcerous sand with shells (DWSS, 2018). The 2009 Snapper study found
that the seabed surrounding the platform is entirely comprised of soft sediments with no areas of hard
substrate of rocky reef (Coffey, 2009). Generalised cross section taken from the Blackback Site survey
report and accompanying representative sediment photographs indicate that the seabed sediments at
the Blackback region are dense fine to medium grained siliceous carbonate sand (carbonate content
~80%) with some silt and shell debris. The samples from the canyon areas had a higher proportion of
gravel and shell fragments relative to the slope and ridge samples.

The Gippsland Basin is composed of a series of massive sediment flats, interspersed with small patches
of reef, bedrock and consolidated sediment. The sandy plains are only occasionally broken by low
ribbons of reef; however, these reefs do not support the large brown seaweeds characteristic of many
Victorian reefs, but instead are inhabited by resilient red seaweeds and encrusting animals that can
survive the sandy environment (Esso, 2009). A study of the seascape of the south-eastern Australian
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continental shelf conducted in 2001 found that 89% of the seabed was sediment flats/bare substrate
with prominent hard-grounds making up the remaining 11% of the seabed (CSIRO, 2001).

The benthic fauna present on the soft sediment can be broadly divided into two groupings:

e The epibenthos which includes sessile species such as sponges and bryozoans, hydroids,
ascidians, poriferans and mobile fauna including hermit crabs, sea stars and octopus;

e The infauna which includes a diverse range of species such as amphipods, shrimps, bivalves,
tubeworms, small crustaceans, nematodes, nemerteans, seapens, polychaetes and molluscs
(Parry et al. 1990).

Many of these species are burrowing organisms that cause moderate bioturbation (Edgar, 2001).

Scientific surveys have shown that some shallow Victorian sandy environments have the highest levels
of animal diversity in the sea ever recorded (ParksVic, 2016). In the area around the Ninety Mile Beach
Gippsland more than 600 different marine animal species, many of them very small, have been found
within an area of 10 m2 (ParksVic, 2016). This high species richness was a major factor in the creation
of a Marine National Park on the Ninety Mile Beach (ParksVic, 2017c). The subtidal sand invertebrate
fauna are dominated by small animals, mostly crustaceans, molluscs, echinoderms and polychaetes
(Plummer et al. 2003, Bax and Williams, 2001).

Parry et al. (1990) found high diversity and patchiness of benthos sampled off Lakes Entrance, where
a total of 353 species of infauna was recorded. Crustaceans (53%), polychaetes (32%) and molluscs
(9%) dominated sample results. A significant site for the listed opistobranch mollusc (seaslug) Platydoris
galbana is located off Delray Beach, 2 km south-west of Golden Beach on the shoreline (O'Hara &
Barmby, 2000). An ROV seabed survey was conducted following drilling at the Snapper operational
area in 2009 (Coffey 2010) and a seabed monitoring program conducted near West Tuna in 1999 (URS,
2000) confirmed that polychaetes and crustaceans were the most abundant infaunal taxa present in the
seabed sediments.

This results were further supported by two studies conducted in 2018 for Esso. The first, an in-situ
sediment quality and infauna sampling program conducted at West Kingfish and Tuna (including
reference locations), confirmed that polychaetes, crustaceans and molluscs were the most abundant
groups of taxa at all the sampled locations. The dominance (in terms of abundance) of particular taxa
varied among zones and reference locations at each platform and between platforms. The benthic
infauna assemblages were diverse with a range of taxa having a substantial contribution to the overall
assemblage structure. The study investigated the drivers for potential influence on the entire
assemblage of benthic infauna and found that it was the proportion of gravel (> 2.00 mm) patrticles in
the sediment that was the most significant influencing factor. Figure 2-38 shows the proportion of the
assemblage represented by the Crustacea, Polychaeta, Mollusca, Echinodermata and the Order
groups for ‘Other Worm Phlya’ and ‘Other Phyla’ for the West Kingfish sampling and Figure 2-39 shows
the proportion of the those assemblages for the sampling conducted at Tuna. The graphs show that the
proportions of these assemblages were generally consistent between locations at the West Kingfish
platform, however there were significant differences in the benthic infauna assemblages between
locations at Tuna platform. Analysis indicated these differences were driven by changes in the physical
characteristics of the environment, for example grain size and hydrodynamic differences between
locations (Cardno, 2019).

The second 2018 Esso baseline study for the West Barracouta project found similarities in the dominant
taxa throughout the survey locations which included annelids (polychaetes), crustaceans (amphipoda,
isopoda and decapoda) and molluscs (gastropods and bivalves). This study also found that there was
dissimilarity between infauna groups and these were variable throughout the survey area, likely
reflecting the heterogeneous nature of the survey area (MST, 2018). Figure 2-40 shows the taxa-
classed abundance of infauna at each of the monitoring sites at West Barracouta. The variation in
abundance seen between the West Kingfish/Tuna studies and the West Barracouta study is due to the
sample sizes taken. West Kingfish/Tuna sample size averaged 2.3L. West Barracouta sample size was
66L (0.66m>).
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Figure 2-38 Number of taxa sampled at West Kingfish platform (Zones 1 and 2) and reference locations
(Locations 1 and 2). Values in parentheses indicate the total number of taxa sampled.
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Figure 2-39 Number of taxa sampled at Tuna platform (Zones 1 and 2) and reference locations (Locations
1 and 2). Values in parentheses indicate the total number of taxa sampled.
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Figure 2-40 Taxa classed abundance of infauna at West Barracouta monitoring

The studies above suggest there is a consistent variation in the types and abundance of benthic infaunal
species forming assemblages across the across Bass Strait. Though the benthic infauna taxa collected
during this study are similar to those previously recorded, the contribution of each one to the overall
assemblage was different in the majority of cases. The differences in the contribution of individual taxa
to the overall assemblage between studies could have resulted from a number of natural factors
including habitat heterogeneity (mirco and macro-scale), depth and sediment characteristics (URS
2000, Marine Solutions 2018) and temporal differences between sampling periods (Cardno, 2017). This
is consistent with the 2004 study of Sediments and Benthic Biota of Bass Strait (GA, 2004), which
concluded that it is not possible to classify the biological assemblages into a scheme that can be
mapped across Bass Strait. The study emphasized that assemblages can have different distribution
patterns to species and that environmental gradients rather than discrete bioregions or habitats better
explain the biotic patterns observed in the sea bed of Bass Strait. Analysis of physical variables, derived
from data collected on previous surveys by Geoscience Australia and supplemented by more recent
data, show that longitude and depth are also important factors in explaining the biological diversity (GA,
2004).

The introduced New Zealand screw shell (Maoricolpus roseus) is present in eastern Bass Strait and is
known to form extensive and dense beds on the sandy seafloor spreading to the 80 m isobath off
eastern Victoria and NSW (Patil et al. 2004).

Larger animals found in these soft sediment environments in Victoria have included Smooth Stingray
(Dasyatis brevicaudata), Pipi (Plebidonax deltoids), Dumpling Squid (Euprymna tasmanica), Common
Stargazer (Kathetostoma leave) and Heart Urchin (Echinocardium cordatum) (Parks Victoria, 2016).

Soft sediment habitat is the dominant habitat within the EGBPA.

2.3.3.2 Seagrass

Seagrasses are marine flowering plants, with about 30 species found in Australian waters (Huisman
2000). There is a distinction between tropical and temperate seagrasses, and the approximate latitude
for the change occurs at Moreton Bay (southern Queensland). The dominant temperate species in the
DA are Amphibolis antarctica, Halophila australis, Heterozostera tasmanica, Posidonia australis,
Posidonia angustifolia and Zostera muelleri (Kirkham 1997). Seagrasses generally grow in sediments
in intertidal and shallow subtidal waters where there is sufficient light, and are common in sheltered
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coastal areas such as bays, lees of island and fringing coastal reefs (DEWR, 2006; McLeay et al., 2003;
Rogers et al., 2013; McClatchie et al. 2006).

Seagrass meadows are important in trapping and stabilising sediments, as seagrass leaves baffle wave
action and reduce water movement to the extent that fine suspended particles settle out and are trapped
(Edyvane, 1999). Seagrass meadows also provide habitat and nursery grounds for juvenile fish and
invertebrates, enhance biodiversity and promote primary production (Huisman 2000; Rogers et al.
2013; Kirkman 1997).

Known areas of seagrass within the DA include Corner Inlet and Lakes Entrance in Victoria, and
numerous inlets and estuaries along the NSW coast (Figure 2-41) (Lucieer et al., 2017). While seagrass
meadows are present throughout this region, the proportion of seagrass habitat is not high compared
to the rest of Australia, in particular with parts of South Australia and Western Australia) (Kirkham,
1997).

Seagrasses are highly productive habitats that occur on intertidal flats and in shallow coastal waters
worldwide from arctic to tropical climates. Water temperature, light penetration, sediment type, salinity,
and wave or current energy control seagrass distribution. Seagrasses provide breeding and nursery
grounds for fish and wildlife. Seagrasses are used by fish and shellfish as nursery areas.
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Figure 2-41 Seagrass dominated nearshore habitat within the DA

2.3.3.3 Subtidal Rocky Reefs

This habitat occurs either as extensions of intertidal rocky shores or as isolated offshore reefs and are
always submerged. The rocky reefs of southern Australia support a highly endemic marine flora and
fauna. Subtidal rocky reefs are scattered along the Gippsland shore and make up approximately 11%
of the south-eastern Australian shelf (CSIRO, 2001).

This habitat consists of subtidal substrates composed primarily of limestone reefs and outcrops of
sandstone and granite. The composition and characteristics of the substrate varies across the region
based on its geologic origin and history. Fossiliferous limestone, as the name suggests, is composed
of skeletons of dead animals, such as bivalve and bryozoan clasts. The skeletal elements are cemented
together by a fine-grained calcareous matrix formed by a slow rate of sedimentation suggesting that the
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process is continuing to (slowly) occur on the Gippsland basin continental shelf (CSIRO, 2001). Known
locations of this type of substrata are Howe Reef, Gabo Reef and Broken Reef.

Limestones usually form in large, tabular slabs of low relief (<2 m) as is the case in Broken Reef,
however they can also form as low-lying hard grounds that are bored and encrusted by benthic
organisms. These are likely to form ‘patches’ or mosaics of hard substratum that show little (<20 cm)
or no vertical relief. An example of this is the low relief limestone South-east Reef which is mapped to
occur in the VIC/L5 licence area and beneath the Cobia platform. Based on ROV video surveillance,
the presence of South East Reef is not evident when comparing the abundance of biota around the
Cobia platform versus other facilities (base on Esso ROV inspection data from 2010, 2013 and 2014).
This may be due to the layer of sediment coverage over the hard substrate or the lack of
extrusions/elevations.

Another form of the hard substrate is the coarse-grained, quartz rich sandstone. In Gippsland,
sandstone, together with fossiliferous sandstone, occurs as elongate, low relief slabs which crop out
from soft sediments along the Gippsland coastline. Whilst not confirmed this type of sandstone is also
likely to be a common constituent of banks or reefs further offshore.

On the inner shelf of the Gippsland coastline are relatively localized, higher relief (>10m) outcrops
formed of distinctive irregular, hexagonally jointed, coarsely crystalline granite, or hard reefs. Point
Hicks and New Zealand Star Banks are areas of granite reef. Figure 2 43 shows high level substrata
distribution in south-east Australia (CSIRO, 2001).

Rocky reef habitats can support rich, diverse communities of attached epifauna (e.g., stalked chrinoids,
sponges, ascidians etc.) and associated algae and other fauna. Structures with a higher relief (reef or
bank) several metres high can provide protection and food and attract a diversity of fish and invertebrate
species (NOAA 2010).

The substrata is only one factor which influences the presence of biological communities. The
distribution of fish and invertebrate communities is also correlated with latitude, depth, temperature and
hydrology. Areas where the overlap of temperate and subtropical currents coincide will have a different
distribution of communities to places like Horseshoe Canyon where upwelling occurs.

Other known areas of subtidal rocky reef include ; Bastion Point, Quarry Beach, Little Rame Head, Long
Reef, Wingan Point, The Skerries Special Management Area, Rame Head, Petrel Point, Thurra River,
Pearl Point, Yeerung River Estuary (Intermittently open), Cape Conran (East Cape, Cowrie Bay, Flat
Rocks), Point Ricardo and Ricardo Beach.
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Figure 2-42 Substrata on the south-eastern Australian continental shelf

2.3.3.4 Macroalgae

Macroalgae are multicellular, marine algae, commonly known as seaweed. Macroalgae communities
are generally found on intertidal and shallow subtidal rocky substrates as they require a surface to
attach themselves to, and can occur throughout Australian nearshore waters. Macroalgae are divided
into three groups: Phaeophyceae (brown algae), Rhodophyta (red algae), and Chlorophyta (green
algae). Brown algae are typically the most visually dominant and form canopy layers (McClatchie et al.
2006). Macroalgae assemblages vary, but Ecklonia radiata and Sargassum sp. are typically common
in deeper areas. The principal physical factors affecting the presence and growth of macroalgae include
temperature, nutrients, water motion, light, salinity, substratum, sedimentation and pollution
(Sanderson, 1997). Macroalgal systems are an important source of food and shelter for many ocean
species; including in their unattached drift or wrack forms (McClatchie et al. 2006).

Kelps are very large brown algae that grow on hard sub tidal substrates in cold temperate regions.
Kelps have a holdfast that attaches to the substrate, a stem-like or trunk-like stipe, and large, flattened,
leaf-like blades called fronds. The Giant Kelp Marine Forests are classed as threatened ecological
communities. Refer to section 2.2.4.1 for information on giant kelp marine forests.

Macroalgae is not a common dominant habitat within the EGBPA, however known areas include around
Gabo Island and within the Bemm River estuary (Figure 2-43) (Lucieer et al., 2017).
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Figure 2-43 Macroalgae dominated nearshore habitat within the DA

2.3.3.5 Coral

Corals are generally divided into two broad groups: the zooxanthellate (‘reef-building’, 'hermatypic' or
'hard") corals, which contain symbiotic microalgae (zooxanthellae) that enhance growth and allow the
coral to secrete large amounts of calcium carbonate; and the azooxanthellate (‘ahermatypic' or 'soft’)
corals, which are generally smaller and often solitary (Tzioumis and Keable, 2007). Hard corals are
generally found in shallower (<50 m) waters, while soft corals are found at most depths, including in
deeper waters throughout the continental shelf, slope and offslope regions, to well below the limit of
light penetration.

There are three factors that appear to drive the spawning of warm water corals — a gradual rise in sea
temperature (this triggers the gametes to mature), the lunar cycle, and the diurnal light cycle. As such,
the timing of coral spawning events varies around Australia. Large spawning events for Great Barrier
Reef corals typically occur four to five days after the full moon in October or November (and occasionally
into December). Reproduction methods for cold water corals are not as well understood, but it is likely
that some are still broadcast spawners (like their tropical counterparts), while others brood and release
formed larvae (Roberts et al., 2009).

While corals may not occur as a dominant habitat type within the Gippsland sector, their presence has
been recorded within the region (e.g. Kent Group Marine Reserve, Freycinet Marine Park, and around
Wilsons Promontory). Soft corals are typically present in deeper waters throughout the continental shelf,
slope and offslope regions, to well below the limit of light penetration.

Subtidal rocky reefs located along the Gippsland shore include; Bastion Point, Quarry Beach, Little
Rame Head, Long Reef, Wingan Point, The Skerries, Rame Head, Petrel Point, Thurra River, Point
Hicks Marine National Park, Pearl Point, Yeerung River Estuary (Intermittently open), Cape Conran
(East Cape, Cowrie Bay, Flat Rocks), Beware Reef, Point Ricardo and Ricardo Beach.

2.3.3.6 Submarine Canyons

Submarine canyons are abundant features along continental and oceanic island margins that connect
continental shelves to deep ocean basins. Because of the physical complexity of canyon habitats,
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predictions concerning the effects of canyons on diversity are not straightforward since a variety
environmental and physical characteristics interact in canyon habitats. The most important driver
affecting biodiversity and biomass/abundance patterns in canyons is organic matter input and is mostly
related to coastal detrital inputs or pelagic productivity regimes (De Leo et al., 2010).

Seafloor terrain and substrate heterogeneity account for the second most important driver of benthic
biodiversity in submarine canyons. One of these factors, sediment grain size, can be considered as a
‘super-parameter’ (Etter and Grassle 1992) since it directly or indirectly reflects local physical energy
and sedimentation patterns. At moderate rates of flow and sediment deposition, suspension- and
deposit feeding, macrobenthos can be enhanced in abundance and/or diversity in canyons (Vetter and
Dayton, 1998), whereas at high rates of flow and sediment accumulation, canyon fauna can become
impoverished, yielding low species richness and high dominance by a few tolerant species (Rowe et al.
1982, Gage et al., 1995, Vetter and Dayton, 1998).

While some studies have reported levels of megafaunal biodiversity in canyons rivalling seamounts
(Schlacher et al., 2007), in other cases high disturbance rates (Rowe et al., 1982) and absence of stable
habitat heterogeneity lead to faunal impoverishment compared to adjacent slope environments (Vetter
et al., 2010).

Bass Canyon System

The Bass Canyon is an 80 km long, narrow (10 km wide) and linear, southeast trending flat bottomed
canyon located at 3,000-4,000 m depth in the Gippsland Basin (Figure 2-44) (Mitchell et al., 2007).
Entering the head of the Bass Canyon at 3,000 m depth are five shelf-breaching tributary canyons and
three slope-confined tributary canyons (Mitchell et al., 2007). The Bass Strait canyons are characterised
by dense shelf water cascades (Godfrey et al. 1980).

TASMAN
ABYSSAL PLAIN

B C Bath t General guidance only from publically available sources. No
ass Lanyon bathymetry liability is taken for inaccuracies in data.

Figure 2-44 Bathymetry of the Bass Canyon

2.3.3.7 Seamounts

Seamounts are also classed as key ecological features. The Seamounts of South and East Tasmania
occur in the DA, refer to section 2.2.7.5 for information on seamounts.
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2.3.4 Coastal Habitat

A range of shoreline types are represented along the coastal areas within the DA. Figure 2-45 (Griffin
et al., 2012) depicts the shorelines in the region and the characteristics of each habitat is described in
the sections below.

The coastline, from Wilson’s Promontory in the west to Cape Howe in the east near the NSW border
consists mainly of steep sandy beaches and rocky outcrops. The shoreline of the inland waters adjacent
to the EGBPA which includes Corner Inlet, the Gippsland Lakes and Mallacoota Inlet consist of sandy
beach, salt marsh, mangrove or mudflats (Boon et al., 2010).

The NSW coast consists primarily rocky outcrops with sections of sandy beaches and rocky cliffs. The
offshore islands in Bass Strait are characterised by their steep cliffs and rocky shores. These shoreline
types are also dominant along the north and east coast of Tasmania.
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Figure 2-45 Shoreline types within the DA

2.3.4.1 Shoreline (Sandy)

This shoreline type has been defined as beaches dominated by sand-sized (0.063-2 mm) particles,
and also includes mixed sandy beaches (i.e. sediments may include muds or gravel, but sand is the
dominant particle size).

Sandy beaches are dynamic environments, naturally fluctuating in response to external forcing factors
(e.g. waves, currents etc.). Sandy beaches can support a variety of infauna, and provide nesting and/or
foraging habitat to shorebirds and seabirds and pinnipeds. Sand particles vary in size, structure and
mineral content; this in turn affects the shape, colour and inhabitants, of the beach.

This shoreline type is the most common along the entire Victorian coast, including popular locations
such as Ninety Mile Beach (East Gippsland, Victoria) and Squeaky Beach (Wilsons Promontory,
Victoria).
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2.3.4.2 Shoreline (Rocky)

Sheltered rocky shores are characterized by a rocky substrate that can vary widely in permeability. This
shoreline type has been defined as hard and soft rocky shores, including bedrock outcrops, platforms,
low cliffs (less than five metres in height), and scarps. Depending on exposure, rocky shores can be
host to a diverse range of flora and fauna, including barnacles, mussels, tube building worms, sea
squirts (cunjevoi), sea anemones, sponges, sea snails, starfish and algae. Australian fur-seals are also
known to use rocky shores for haul-out and/or breeding. Most animals on the intertidal rocky shores are
herbivorous molluscs, grazing algae off rock surfaces.

This is a common shoreline type along the southern NSW coast, the islands of Bass Strait, and for
smaller areas of Victoria's coast (e.g. Wilsons Promontory). Intertidal rocky shores occur at Bastion
Point, Quarry Beach, Shipwreck Creek, Seal Cove, Little Rame Head, Sandpatch Point, Petrel Point,
Thurra River, Clinton Rocks, Cloke Rock, Tamboon Inlet and Shelley Beach.

2.3.4.3 Shoreline (CIiff)
The intertidal zone is steep (>30° slope) and narrow with very little width.

Sediment accumulations are uncommon because waves remove debris that has slumped from the
eroding cliffs. There is strong vertical zonation of intertidal biological communities. Species density and
diversity vary greatly, but barnacles, snails, mussels, polychaetes, and macroalgae can be abundant
(NOAA, 2010).

This environment occurs behind Betka Beach and Secret Beach through to Little Rame Head,
Sandpatch Point, Wingan Point, The Skerries, Rame Head, Petrel Point, Point Hicks, Clinton Rocks,
Tamboon Inlet, Pearl Point, Cape Conran (Needle Rocks, Irvine Rocks, Quincy Rocks Salmon Rocks),
and at Ricardo Point.

This is a common shoreline type for the Furneaux Island group in Bass Strait (e.g. Flinders Island,
Clarke Island) (Figure 2-45).

2.3.4.4 Muddy- Sheltered Intertidal Flats and Bare Sediment

This shoreline type has been defined as areas with predominantly mud-sized (<0.063 mm) particles,
and also includes mixed sediments (e.g. sands, shell or gravel), where the mud fraction is dominant.
These areas are also exposed to high tidal variation, including tidal flats, and are often associated with
mangrove or saltmarsh environments.

Sheltered intertidal flats are composed primarily of mud with minor amounts of sand and shell. They
are usually present in calm-water habitats, sheltered from major wave activity, and frequently backed
by marshes like estuaries or bays. The sediments are very soft and cannot support even light foot traffic
in many areas. There can be large concentrations of bivalves, worms, and other invertebrates in the
sediments. They are heavily used by birds for feeding (NOAA 2010).

Sheltered intertidal flats occur at Corner Inlet and Nooramunga Marine and Coastal Parks. Bare
sediment occurs at Mallacoota Inlet, Wingan Inlet, Sydenham Inlet - Bemm River and Mud Lake.

Mangroves

Along the Gippsland coast, mangroves can be found in Corner Inlet and Nooramunga Marine and
Coastal Park and more recently have also been found in Cunningham Arm at Lakes Entrance (Figure
2-46) (Lucieer et al., 2017).

The roots and trunks are intertidal, with only the lowest leaves inundated by high tide. The width of the
forest can range from one tree, to many kilometres. The substrate can be sand, mud, leaf litter, or peat,
often as a veneer over bedrock. They are highly productive, serve as nursery habitat, and support a
great diversity and abundance of animal and plant species (NOAA, 2010).
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Figure 2-46 Distribution of Mangroves within DA

2345 Saltmarsh

Saltmarshes are terrestrial halophytic (salt-adapted) ecosystems that mostly occur in the upper-
intertidal zone, and are widespread along the coast. They are typically dominated by dense stands of
halophytic plants such as herbs, grasses and low shrubs. Depending on location and inter-annual
variations in rainfall and runoff, associated vegetation may include species tolerant or adapted to salt,
brackish, or even tidal freshwater conditions. The diversity of saltmarsh plant species increases with
increasing latitude (in contrast to mangroves). The vegetation in these environments is essential to the
stability of the saltmarsh, as they trap and bind sediments. The sediments are generally sandy silts and
clays, and can often have high organic material content. Saltmarshes provide a habitat for a wide range
of both marine and terrestrial fauna, including infauna and epifaunal invertebrates, fish and birds
(NOAA, 2010).

Saltmarsh is found along the coast throughout the DA (Figure 2-47), although is most extensive behind
the sand dunes of Ninety Mile Beach in Gippsland (Boon et al., 2011).

Salt marshes can be found behind Mallacoota Entrance to Lake Barracouta, Wingan Inlet, inside Cann
River Estuary, Tamboon Inlet, Sydenham Inlet (Bemm River Estuary and Mud Lake), Dock Inlet, inside
Snowy River Estuary, Lake Tyers Estuary, and inside Lakes Entrance - Gippsland Lakes Ramsar Site.
In southern NSW between Towradgi Creek about 40km north of the limits of the DA to the Victorian
border there are approximately 12km2 of saltmarsh spread over 62 estuaries (NSW DPI, 2013). These
include the areas of Shoalhaven River, Carama Creek, Clyde River, Tomaga River and Moruya River,
Tuross Lake, Wapengo Lake, Bega River, Merimbula Lake and Wonboyn River (Creese et at., 2009).
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Figure 2-47 Saltmarsh dominated nearshore habitat within the DA

2.3.4.6 Coastal Vine Thicket

Coastal vine thickets are also classed as threatened ecological communities. These occur in the DA,
refer to section 2.2.4.2 for information on coastal vine thickets.

2.4 Economic Environment
241 Fishing

2411 Commercial Fishing

Commercial fishing in south-eastern Australia includes inshore coastal waters, mainly state
administered fisheries, and areas along the continental slope, mainly Commonwealth fisheries. The
majority of the commercial fishing (volume basis) occurs in Commonwealth waters along the continental
shelf and the upper continental slope (see Figure 2-48).

The main commercial Commonwealth fisheries in the vicinity of the EGBPA are the Southern and
Eastern Scalefish and Shark Fishery (SESSF) which includes ((AFMA, 2014a, 2016, ABARES, 2016
and 2017) :

e Commonwealth Trawl Sector (CTS); and
e Gillnet, Hook and Trap Sectors (GHTS)

Of these, Danish seiners and otter-board trawlers of the Commonwealth Trawl Sector are most likely to
be encountered near the EGBPA.
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Figure 2-48 Relative catch levels of Commonwealth-managed fisheries, 2017 (ABARES, 2018)

2.41.2 Commercial Fishing — Commonwealth

Commonwealth fisheries are managed by the Australian Fisheries Management Authority (AFMA), with
the fisheries typically operating within 3 nm to 200 nm offshore (i.e. to the extent of the Australian
Fishing Zone). In 2016-2017 the Gross Value of Production (GVP) from Commonwealth fisheries was
estimated at $403 million; contribution 23% of Australia's wild catch fisheries GVP (Figure 2-49)
(Patterson et al., 2018).
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Figure 2-49 Gross Value of Production of Commonwealth Fisheries for 2016-2017 (Patterson et al., 2018).
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There are seven commonwealth-managed commercial fisheries with management areas that intersect
with the DA:

Bass Strait Central Zone Scallop;

Eastern Tuna and Billfish Fishery;

Small Pelagic Fishery;

Southern and Eastern Scalefish and Shark Fishery;
Southern Bluefin Tuna Fishery;

Southern Squid Jig Fishery; and

Norfolk Island Fishery.

2.41.3 Bass Strait Central Zone Scallop Fishery

There are three zones of scallop fishing in Bass Strait and these are divided into state/commonwealth
jurisdictions with the states zones extending out to 20nm from the high tide water mark. The current
boundaries were settled in 1986 with an Offshore Constitutional Settlement agreed between the three
jurisdictions. Figure 2-50 shows the jurisdictional allocation of the Bass Strait scallop fisheries. Refer to
Section 2.4.1.10, Table 2-46 for information on the Victorian and Tasmanian scallop fisheries.

Bass Strait Scallop Fisheries
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Figure 2-50 Bass Strait Scallop Fisheries (VFA, 2019)

The Bass Strait Central Zone Scallop Fishery operates in Commonwealth waters between Victoria and
Tasmania (Figure 2-51). The default fishing season is 1 April to 31 December each year (note, the exact
dates can vary each year) (DSEWPaC, 2013c); and the target species is Commercial Scallop (Pecten
fumatus). The commercial scallop usually matures at about 12 to 18 months of age. Once maturity has
been reached (fecundity increases with age), scallop spawning occurs from winter to spring (June to
November); however, the timing is dependent on environmental conditions such as wind and water
temperature (Sause et al., 1987). Scallop populations throughout the world fluctuate quite dramatically
in response to variable environmental conditions. Relatively high populations occur in some years.
These can be followed by relative scarcity, but populations can quickly rebound to large numbers
provided enough adults remain for successful breeding and recruitment (VFA 2017b). Scallops are
seldom found in commercial quantities in depths greater than 60-70 m.

Fishing method is via scallop dredge. Primary landing ports are Queenscliff and Apollo Bay (Victoria),
and Stanley (Tasmania). The primary market for commercial scallops is domestic (Marton et al., 2012).

During 2017, fishing was concentrated on beds east of King Island (a similar area to that of 2014, 2015
and 2016) (Figure 2-51). The fishery experienced a peak in 2017, despite a reduction in dredge-hours
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(Patterson et al., 2018).The value of the fishery can vary markedly, with estimates for the 2014-2015
financial year of $2.8 million (Patterson et al., 2016) and 2016-2017 financial year of $6 million (30%
increase) (Patterson et al., 2018).
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Figure 2-51 Bass Strait Central Zone Scallop Fishery Management Area and 2017 Relative Fishing
Intensity (Patterson et al., 2018).

2.4.1.4 Eastern Tuna and Billfish Fishery

The Eastern Tuna and Billfish Fishery operates in Commonwealth waters from Cape York (Queensland)
to the Victoria — South Australia border (Figure 2-52).

It is a 12-month fishing season, commencing 1 March each year. Primary target species are:

Albacore Tuna (Thunnus alulunga);
Bigeye Tuna (Thunnus obesus);
Yellowfin Tuna (Thunnus albacares);
Broadbill Swordfish (Xiphias gladius);
Striped Marlin (Tetrapturus audux).

Primary landing ports for the Eastern Tuna and Billfish Fishery are Bermagui, Coffs Harbour, Ulladulla
(New South Wales), and Cairns, Mooloolaba, Southport (Queensland). Fishing methods include
pelagic longline, and minor line (trolling, rod and reel, handline).

During 2017, fishing was concentrated offshore of New South Wales and southern/central Queensland
coasts (Figure 2-52). The number of active vessels in the fishery have decreased over the last decade
from approximately 150 in 2002 to 39 in 2017 (Patterson et al., 2018). The value of the fishery during
2016-2017 financial year was $35.67 million (Patterson et al., 2018).
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(Patterson et al., 2018).

2.41.5 Small Pelagic Fishery

The Small Pelagic Fishery operates in Commonwealth waters from southern Queensland to southern
Western Australia (Figure 2-53). Most historical fishing efforts has occurred of the east and west coasts
of Tasmania. It is a 12-month fishing season, commencing 1 May each year. Primary target species

are:

Australian sardine (Sardinops sagax);

Blue mackerel (Scomber australasicus);

Jack mackerel (Trachurus declivis, T. murphyi);
Redbait (Emmelichthys nitidus).

Primary landing ports within the DA are Eden and lluka (New South Wales). Fishing methods include
purse seine and midwater trawl; midwater trawl has been the main method since 2002. Commercial

value of the fishery is confidential (Patterson et al., 2018).

Small pelagic fish are generally caught during targeted fishing for a single species. They are also
caught in small quantities in other Commonwealth- and state-managed fisheries, including the
Southern and Eastern Scalefish and Shark Fishery, the Eastern Tuna and Billfish Fishery, the
Western Tuna and Billfish Fishery, and the New South Wales Ocean Hauling Fishery. There are no

active small pelagic fisheries near the EGBPA.

Jack mackerel are found in continental shelf waters between 27 to 460 m, although generally in
waters less than 300m deep. They live for 16 years, maturing at 3 to 4 years. Spawning occurs

between December and March (ABARES, 2018).
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Blue mackerel are found in continental shelf waters between 87 to 265 m. They live for about 7 years,
maturing at 2 years. Spawning occurs between September and May (ABARES, 2018).

Redbait are found in continental shelf waters between 86 to 500 m. They live for about 21 years,
maturing at 2 to 4 years. Spawning occurs between September and November (ABARES 2018).
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Figure 2-53 Small Pelagic Fishery Management Area and 2017-18 Fishing Footprint

(NB: Some effort data are not shown on this map for confidentiality reasons) (Patterson et al., 2018).

241.6 Southern and Eastern Scalefish and Shark Fishery
The Southern and Eastern Scalefish and Shark Fishery (SESFF) is a multisector, multigear and
multispecies fishery, targeting a variety of fish, squid and shark stock (Figure 2-54). Primary target
species include:

Blue grenadier (Macruronus novaezelandiae);
Tiger flathead (Neoplatycephalus richardsoni);
Silver warehou (Seriolella punctata);

Gummy shark (Mustelus antarcticus);

Pink ling (Genypterus blacodes).

It is a 12-month fishing season, commencing 1 May each year. Primary ports include Eden (New South
Wales), Lakes Entrance, Portland, Port Welshpool (Victoria), and Devonport and Hobart (Tasmania).

The SESSF incorporates the Commonwealth Trawl Sector (formerly the Southeast Trawl Sector), the
Great Australian Bight Trawl Sector (GABTS), East Coast Deepwater Trawl Sector (ECDTS) and
Gillnet, Hook and Trap Sector (GHTS; formerly the Southern Shark and Southeast Non-trawl Sectors)
under a common set of management objectives. The SESSF extends from waters off southern
Queensland, south around Tasmania and then west to Cape Leeuwin in Western Australia. Fishing
intensity varied in location for each fishery, with no catch effort within the East Coast Deep Water Trawl
Sector for 2016-2017 (Figure 2-55). The value of the fishery in 2016-2017 was approximately $72.3
million ($47.01 million from the Commonwealth Trawland Scalefish Hook Sectors; $25.29 million from
the Shark Gillnet and Shark Hook Sector) (Patterson et al., 2018).
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Sharks are fished using predominantly demersal gillnets (Walker et al., 2001), with a small percentage
caught by demersal longlines. The deepwater demersal sharks occur between 50 and 1,800m depth
offshore and live up to 50 years, maturing between 25 and 30 years (ABARES, 2016c¢).

The trawl and scalefish-hook sectors of the fishery include over 100 species that are captured, but 16
species provide the bulk of trawl landings and are subject to quota management. Fishing is year round,
varying according to availability, market price and progress with quotas.

The trawl sector includes otter trawl and Danish seine methods. Otter trawlers use larger boats,
generally greater than 20 m long, while Danish seiners use smaller boats and operate in nearshore
shelf areas often in more restricted areas unavailable to otter trawlers (Larcombe & Begg 2008). Board
boats can stay out at sea for 5 -7 days, whilst Danish seiners usually fish for a maximum of three days.

The range of Danish seiners, which target predominantly flathead, is limited to a 100 km radius from
Lakes Entrance.

Otter board trawlers, operating out of Lakes Entrance, concentrate their fishing operations in deeper
waters and consequently catch more morwong, ling, blue grenadier and other deep sea species. The
net is towed by two wire ropes and fixed, between these ropes and the net, are paravanes (commonly
known as boards or doors). Unlike the Danish seine net which closes and stops fishing after about two
minutes of towing, the board trawl net remains open and may be towed for any length of time, although
it is rare for tows to exceed four hours (Leftrade 2013). Distribution of the fishing effort shows a
predominance of effort concentrated along the 100-250 m contour; ABARES 2017).

The SESSF includes several stocks that are classified as overfished. These overfished stocks are blue
warehou (Seriolella brama), eastern gemfish (Rexea solandri), gulper sharks (Centrophorus harrissoni,
C. moluccensis, C. zeehaani), school shark (Galeorhinus galeus), redfish (Centroberyx affinis) and
orange roughy (Hoplostethus atlanticus) in two zones (southern and western) (ABARES, 2017).
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Figure 2-54 Southern and Eastern Scalefish and Shark Fishery Management Area (Patterson et al., 2018)
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2.41.7 Southern Bluefin Tuna Fishery

The Southern Bluefin Tuna Fishery operates within the Australian Fishing Zone. It is a 12-month fishing

season, commencing 1 December each year. Primary target species is the Southern Bluefin Tuna
(Thunnus maccoyii).

The majority of the catch is taken in the Great Australian Bight (i.e. outside of the Environment Sectors)
by purse-seine vessels. Longline fishing is used off the east coast, and the number of vessels and
fishing intensity is variable (Figure 2-56). The value of the fishery during 2016-2017 financial year was
$38.54 million (Patterson et al., 2018).
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Figure 2-56 Southern Bluefin Tuna Management Area and 2017 Fishing Intensity (Patterson et al., 2018)

241.8 Southern Squid Jig Fishery

The Southern Squid Jig Fishery is located in waters off New South Wales, Victoria, Tasmania and South
Australia, and in a small area off southern Queensland. The Southern Squid Jig Fishery is a single-
method (jigging) fishery, primarily targeting the Gould's squid (Nototodarus gould). Vessels typically
operate at night in continental shelf waters between 60—120 m water depths. Squid are also caught in
the Commonwealth Trawl Sector and GAB Trawl Sector of the Southern and Eastern Scalefish and

Shark Fishery.

It has a 12-month fishing season, commencing 1 January each year. Most direct fishing effort occurs
off Lakes Entrance (Victoria) (Figure 2-57) (a)), however in recent years a greater catch has come from
the Trawl Sectors (Figure 2-57(b)). The value of the Southern Squid Jig Fishery during the 2016-2017
financial year is $2.24 million (Patterson et al., 2018).
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2419 Norfolk Island Fishery

The Norfolk Island Fishery is currently an inshore recreational and charter-based line fishery (Figure
2-58).

An offshore exploratory commercial trawl-and-line fishery operated between 2000 and 2003. Limited
effort in the fishery during this period meant that the permit holders failed to meet the required 50 days
of fishing over three years.

No harvest strategy has been developed for the fishery because of the absence of commercial fishing.
A harvest strategy and management plan will need to be developed before establishment of a
commercial fishery (Patterson et al., 2019).
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2.41.10 Commercial Fishing - State
Each state operations under their own constitutional arrangement:

e Tasmanian fisheries are managed under the Living Marine Resources Management Act 1995;
e South Australian fisheries are managed under the Fisheries Management Act 2007,

e Victorian fisheries are managed under the Fisheries Act 1995;
o New South Wales fisheries are managed under the Fisheries Management Act 1994; and
¢ Queensland fisheries are managed under the Fisheries Act 1994,

The Offshore Constitutional Settlement (OCS) allows for individual fisheries to be managed under
relevant State government, with fishing areas extending into both Commonwealth and State waters.

There are seven Victorian and eight New South Wales state-managed commercial fisheries with
management areas that intersect with the DA (Table 2-46).
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Table 2-46  State-managed commercial fisheries with management areas that intersect the DA.
Fishery Description Extends Target Species
into Cth
Waters

Victoria

Abalone Abalone are caught along the majority of the Victorian coastline. Abalone diving activity typically occurs close to Yes Greenlip Abalone

Fishery the shoreline (generally up to water depths of 30 m). The fishery is quota managed, with a total allowable (Haliotis laevigate)
commercial catch set annually based on the outcomes of a stock assessment process. There are three Blacklip Abalone
(Western, Central and Eastern) management zones. (Haliotis rubra)
The blacklip abalone (Haliotis rubra) forms the basis of the abalone fisheries in NSW, Victoria and Tasmania,
however greenlip abalone (Haliotis laevegata) are also targeted. Blacklip abalone are commonly found, mainly
on rocky substrates, and are widely distributed along the southern half of Australia as far as Rottnest Island in
the West to Coffs Harbour in the East.
Abalone are sourced from the wild and from coastal farms. There are about 40 reefs from Iron Prince to Marlo
Reef in Victoria. In NSW, most commercial abalone fishing takes place on the south coast, primarily from Jervis
Bay to the Victorian border (DPI 2007).
Victoria’s abalone farms are situated primarily in Port Phillip Bay and southwest Victoria, however farms are
also located off Tullaberga Island and Gabo Island.

Eel Fishery Eel are harvested in Victorian coastal river basins south of the Great Dividing Range. Short-finned eels are No Short-finned eel
found across the State, while long-finned eels are only found in eastern Victoria. (Anguilla australis)

Long-finned eel
(Anguilla reinhardtii)

Giant Crab The commercial fishery has two management zones, the Western Zone and Eastern Zone, a division which Yes Giant crab

Fishery reflects the zonal boundaries of the rock lobster fishery. The fishery is based in the Western Zone; at the time of (Pseudocarcinus
writing there was no giant crab fishing in the Eastern Zone. Giant crabs inhabit the continental slope at gigas)
approximately 200 m depth and are most abundant along the narrow band of the shelf edge.

Pipi Fishery Pipi is the common name given to the small bivalve which is found on high-energy sandy beaches in the No Pipi (Donax
intertidal zone. The fishery covers the entire Victorian coastline, with the exception of Port Phillip Bay and deltoids)
Marine National Parks where shellfish cannot be harvested in the intertidal region. However, the fishery is only
currently open at Discovery Bay (targeted primarily by commercial fishers) and Venus Bay (primarily a
recreational fishery).
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who also hold a commercial wrasse licences can keep those fish that they catch in their rock lobster pots.

Fishery Description Extends Target Species
into Cth
Waters
Rock Lobster The fishery is divided into two separately managed zones: Eastern and Western. The Eastern Zone extends Yes Southern rock
Fishery west from the New South Wales border to Apollo Bay; the Western Zone extends from Apollo Bay west to the lobster (Jasus
border with South Australia. The main ports in the Eastern Zone are Queenscliff, San Remo and Lakes edwardsii)
Entrance. Eastern rock lobster
(Jasus verreauxi)
The Victorian, the southern rock lobster (Jasus edwardsii). Rock lobster is Victoria’s second most profitable
fishery after abalone. Southern Rock Lobsters are found to depths of 150 m, with most of the catch coming from
inshore waters less than 100 m deep. Eastern rock lobster (Jasus verreauxi) is the main species harvested by
the NSW Lobster Fishery, but occasionally southern rock lobster, and tropical rock lobster are also caught.
Rock lobster fishing grounds exist around Ulladulla and Bateman'’s Bay, the southern tip of Wilsons Promontory
and around Bass Strait islands, such as the Hogan Group, Curtis Group, Kent Group islands and Flinders
Island. Most fishing occurs between mid-November and March, outside the June to mid-November spawning
season.
Scallop The Victorian Scallop Fishery is one of three scallop zones in the Bass Strait, and extends out from the No Primary:
Fishery coastline to 20 nm excluding the bays and inlets along the coast where commercial fishing for scallops is Commercial scallop
prohibited. The same arrangement is in place for Tasmania. Historically, the majority of the fishing activity in the (Pecten fumatus)
Victorian zone has occurred in the eastern waters of the State, with most vessels launching from the ports of )
Lakes Entrance and Welshpool. The Victorian Scallop Fishery is based on the species, Pecten Fumatus. Other:
Occasionally, incidental catches of doughboy scallops (Chlamys asperrimus) are taken as by-product, but are Doughboy scallop
generally not in commercial quantities. Scallop abundance is naturally highly variable causing catches to (Chlarr_nys
fluctuate widely from season to season. When open, the fishery is managed using a quota management system asperrimus)
of individual transferable quota. Annual consultation is undertaken to determine the total allowable catch (TAC)
and is based on a combination of stock survey analysis and scientific and industry expertise. Fisheries Victoria,
on behalf of the Minister for Agriculture and Food Security, sets the TAC via a Quota Notice which is distributed
equally amongst the 91 maximum allowable licences.
Wrasse The commercial fishery extends along the entire length of the Victorian coastline and out to 20 nm offshore, No Primary:
Fishery except for marine reserves. Most wrasse is harvested by hook and line although commercial rock lobster fishers Bluethroat Wrasse

(Notolabrus tetricus)

Purple Wrasse (N.
fucicola)

Other:
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Fishery Description Extends Target Species
into Cth
Waters
Rosy Wrasse
(Pseudolabrus
psittaculus)
Senator Wrasse
(Pictilabrus
laticlavius)
Southern Maori
Wrasse
(Ophthalmolepis
lineolatus)
Sea Urchin The sea urchin fishery comprises four individual management zones. The central and eastern zones intersect White sea urchin
Fishery the DA. The central zone covers Victorian waters from Hopkins River to Lakes Entrance. The eastern zone (Heliocidaris
extends from Lakes Entrance to the NSW border. The target species are the White sea urchin (Heliocidaris erythrogramma)
erythrogramma) and the Black, long-spined sea urchin (Centrostephanus rodgersii). Black, long-spined
The sea urchin is usually collected by hand by divers. Currently, sea urchin will only be harvested in eastern sea urchin
Victoria, primarily out of Mallacoota, and in Port Phillip Bay (VFA 2017b). (Centrostephanus
rodgersii)
Commercial The commercial bay and inlet fisheries of Victoria are a collection of complex multi-species, multi-gear fisheries no King George
Bay and Inlet which operate in environments that are ecologically distinct to those existing in waters of both their catchment Whiting
Fisheries tributaries and the nearby ocean. Although between 60 to 80 fish species have been recorded from commercial Black Bream
bay and inlet catches, only about a dozen or so key species, including King George whiting, black bream, S
snapper, flathead, mullet, garfish, flounder, anchovies and pilchards, are usually targeted by commercial napper
fishers. Flathead
Mullet
Commercial fishing for fin fish occurs in Port Phillip Bay, Corner Inlet/Nooramunga and the Gippsland Lakes. All Garfish
other Victorian bays, inlets and estuaries are closed to commercial fishing (other than for eels and bait). The Flounder
main bay and inlet commercial fishing methods are seine nets and gillnets. Anchovies
Pilchards
New South Wales
Abalone The blacklip abalone forms the basis of the abalone fishery in NSW. Abalone are commercially harvested from No Blacklip abalone
Fishery rocky reefs by divers typically using surface-supplied air or scuba. In practice, most commercial abalone fishing (Haliotis rubra)
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takes place on the south coast of NSW, primarily from Jervis Bay to the Victorian border, with most abalone
found close to the shore.
Estuary The Estuary General Fishery is a diverse multi-species multi-method fishery that may operate in 76 of the No Sea Mullet (Mugil
General NSW's estuarine systems. This fishery is a significant contributor to regional and state economies providing cephalus)
Fishery high quality seafood and bait to the community. The fishery includes all forms of commercial estuarine fishing Luderick (Girella
(other than estuary prawn trawling) in addition to the gathering of pipis and beachworms from ocean beaches. tricuspidata)
The most frequently used fishing methods are mesh and haul netting. Other methods used include trapping, vellowfin b
hand-lining and hand-gathering. Sea mullet, luderick, yellowfin bream, school prawn, blue swimmer crab, dusky : 0 thm ream
flathead, sand whiting, pipi, mud crab and silver biddy make up over 80% of the catch (DPI 2014). gucs?rr;nso)pagrus
School Prawn
(Metapenaeus
macleayi)
Blue Swimmer Crab
(Portunus
pelagicus)
Dusky Flathead
(Platycephalus
fuscus)
Sand Whiting
(Sillago ciliata)
Pipi (Donax
deltoides)
Mud Crab (Scylla
serrata)
Silver Biddy (Gerres
subfasciatus)
Estuary Prawn The fishery uses otter trawl nets in three estuaries in NSW, (the Clarence, Hawkesbury and Hunter Rivers). No School Prawns
Trawl Fishery With the exception of the Hawkesbury River, the fishery operates for defined seasons (generally October to Eastern King
May) and within each estuary is confined to specific times and areas. The majority of prawn catches are landed Prawns
during the 'dark’ of the moon (between the last and first quarter), on either run out or 'slack’ tides.
Lobster The Fishery extends from the Queensland border to the Victorian border and includes all waters under Yes Primary:
Fishery jurisdiction of NSW to around 80 miles from the coast.
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It is characterised by inshore and offshore sectors. Inshore fishers use small beehive or square traps in waters
up to 10 metres in depth, whilst offshore fishers use large rectangular traps.

Eastern rock lobster
(Sagmaraisus
verreauxi)

Other:

Southern Rock
Lobster (Jasus
edwardsii)

Tropical Rock
Lobster (Panulirus
longipes and P.
ornatus).

Ocean Hauling
Fishery

The Ocean Hauling Fishery is broken up into seven regions along the NSW coast and targets approximately 20
finfish species using commercial hauling and purse seine nets from sea beaches and in ocean waters within 3
nautical miles of the coast.

No

Pilchards
(Sardinops sagax)

Sea Mullet (Mugil
cephalus)

Australian Salmon
(Arripis trutta)

Blue Mackerel
(Scomber
australasicus)

Yellowtail Scad
(Trachurus
novaezelandiae)

Yellowfin Bream
(Acanthopagrus
australis)

Ocean Trap
and Line
Fishery

The Ocean Trap and Line fishery is a multi-method, multi species fishery targeting demersal and pelagic fish
along the entire NSW coast, in continental shelf and slope waters.

The Ocean Trap and Line Fishery is a share management fishery. This means that commercial fishers must
hold sufficient shares to be eligible for an endorsement to operate in the fishery. An endorsement authorises the
use of specific gear to take fish for sale from certain waters.

Yes

Primary:

Snapper
Yellowtail kingfish
Leatherjackets
Bonito

Silver trevally
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Other:
Rubberlip (grey)
Morwong
Blue-eye Trevalla
Sharks
Bar Cod
Yellowfin Bream
Spanner Crabs
Ocean Trawl There are two sectors to the Ocean Trawl Fishery: the prawn trawl sector and the fish trawl sector. Both sectors Yes School whiting
Fishery use otter trawl nets. (comprising of stout
The fishery is a share management fishery; meaning commercial fishers must hold sufficient shares to be whiting and red spot
eligible for an endorsement to operate in the fishery. An endorsement authorises the use of specific gear to take whiting)
fish for sale from certain waters. Many of the fishers endorsed for fish trawling are also endorsed for prawn Eastern King,
trawling. School and Royal
Red prawns
Tiger Flathead
Silver Trevally
Various species of
sharks and rays,
squid, octopus and
bugs
Sea Urchin The NSW Sea Urchin and Turban Shell restricted fishery is relatively small with few divers participating. The No Sea Urchin
and Turban main constraint on development is high processing costs and limited domestic markets. Fishing for sea urchins Turban Shell
Shell is generally constrained to that part of the year when the roe is well developed. A number of the fishing sub-
Restricted regions have been closed to commercial fishing since 1994.
Fishery
Tasmania
Shellfish The commercial shellfish fishery includes clams (Veneruptis largillierti) for which there are three licences no clams (Veneruptis
Fishery restricted to Georges Bay, native oyster (Ostrea angasi) for which there are two licences restricted to Georges largillierti)

Bay and cockles (Katelysia scalarina) for which there are four licences restricted to Ansons Bay and wild Pacific
oyster (Crassostrea gigas) (DPIPWE 2017d).

native oyster
(Ostrea angasi)
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commercially targeted include: banded morwong, southern calamari, octopus, tiger flathead, school whiting,

Fishery Description Extends Target Species
into Cth
Waters
Temperate climate bivalves generally have two spawning periods within a year following spring and autumnal cockles (Katelysia
peaks in phytoplankton production. scalarina)
wild Pacific oyster
(Crassostrea gigas)
Abalone The Tasmanian abalone fishery is the largest wild abalone fishery in the world and the fishery area surrounds no Blacklip (H. rubra)
Fishery the entire island of Tasmania extending northwards into Bass Strait to include Bass Strait islands such as the Greenlip (H.
Furneaux Group. The Tasmanian wild harvest abalone fishery for Blacklip (H. rubra) and Greenlip (H. laevigata) laevigata)
produces 25% of the total annual global production of wild caught abalone and is harvested by divers. Annual
catch limits are set by the government and the limits are spread across the fishing zones to manage resource
sustainability. This system includes closures of some parts of the fishery as published by the Tasmanian
regulator Department of Primary Industries, Parks, Water & Environment (DPIPWE, 2019a).
Rock Lobster The rock lobster fishery is a major Tasmanian industry providing significant benefits from exports from the no Southern rock
Fishery commercial fishery. The Southern rock lobster (Jasus edwardsii) commonly known as crayfish, lives in a variety lobster (Jasus
of habitats ranging from shallow rocky inshore pools out to the continental shelf. Pots are used as the catch edwardsii)
method and over 300 licences issued each year. The fishery is managed by quota management, supplemented
by size limits, gear restrictions and seasonal closures (DPIPWE, 2019b).
Giant Crab The Giant Crab (Pseudocarcinus gigas) fishery is a comparatively small fishery with annual harvest set at 46.6 no Giant Crab
tonnes, but is of relatively high value, with the landed valued estimated to be around $2 million. The Tasmanian (Pseudocarcinus
Giant Crab fishery is managed by limited entry, setting a total annual commercial catch and by an individual gigas)
transferable quota management system. This regime is supplemented by size limits, gear restrictions and
seasonal closures. The permitted gear types are pot (or trap) for the commercial fishery. (Ogier et al., 2018)
Scalefish The Tasmanian Scalefish Fishery is a multi-species and multi-gear fishery that is predominantly made up of yes Wrasse
Fishery small owner operated commercial businesses and a large and diverse recreational fishery. Some of the species Banded morwong

(Cheilodactylus

southern garfish, wrasse, Gould's squid, bastard trumpeter, blue warehou, silver warehou, flounder, silver spectabilis)

trevally and striped trumpeter. The main gear types include gillnet, hooks and seine nets, other fishing gears in South | .

use include traps, Danish seine, dip nets and spears. For many commercial operators, scalefish represent ou _ em Ca_l amar

an adjunct to other activities, for instance rock lobster fishing (DPIPWE, 2019c) giiﬂgﬁz;’th's
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Method: eel trap
Fishin