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Aboriginal Heritage Inquiry System

For further important information on using this information please see the
Department of Planning, Lands and Heritage’s Disclaimer statement at

LlSt Of Other Heritage PlaceS https://www.dplh.wa.gov.au/about-this-website

Search Criteria
40 Other Heritage Places in Shapefile - EMBA_20210901. Warning: Search area complex so results may be inaccurate. Contact DPLH for assistance.

Disclaimer

The Aboriginal Heritage Act 1972 preserves all Aboriginal sites in Western Australia whether or not they are registered. Aboriginal sites exist that are not recorded on the Register of Aboriginal
Sites, and some registered sites may no longer exist.

The information provided is made available in good faith and is predominately based on the information provided to the Department of Planning, Lands and Heritage by third parties. The
information is provided solely on the basis that readers will be responsible for making their own assessment as to the accuracy of the information. If you find any errors or omissions in our records,
including our maps, it would be appreciated if you email the details to the Department at AboriginalHeritage@dplh.wa.gov.au and we will make every effort to rectify it as soon as possible.

Copyright
Copyright in the information contained herein is and shall remain the property of the State of Western Australia. All rights reserved.

Coordinate Accuracy
Coordinates (Easting/Northing metres) are based on the GDA 94 Datum. Accuracy is shown as a code in brackets following the coordinates.

Terminology (NB that some terminology has varied over the life of the legislation)
Place ID/Site ID: This a unique ID assigned by the Department of Planning, Lands and Heritage to the place.
Status:
* Registered Site: The place has been assessed as meeting Section 5 of the Aboriginal Heritage Act 1972.
® Other Heritage Place which includes:
- Stored Data / Not a Site: The place has been assessed as not meeting Section 5 of the Aboriginal Heritage Act 1972.
- Lodged: Information has been received in relation to the place, but an assessment has not been completed at this stage to determine if it meets Section 5 of the Aboriginal Heritage Act 1972.
Access and Restrictions:

* File Restricted = No: Availability of information that the Department of Planning, Lands and Heritage holds in relation to the place is not restricted in any way.

* File Restricted = Yes: Some of the information that the Department of Planning, Lands and Heritage holds in relation to the place is restricted if it is considered culturally sensitive. This
information will only be made available if the Department of Planning, Lands and Heritage receives written approval from the informants who provided the information. To request access please
contact AboriginalHeritage@dplh.wa.gov.au.

* Boundary Restricted = No: Place location is shown as accurately as the information lodged with the Registrar allows.

* Boundary Restricted = Yes: To preserve confidentiality the exact location and extent of the place is not displayed on the map. However, the shaded region (generally with an area of at least
4km?2) provides a general indication of where the place is located. If you are a landowner and wish to find out more about the exact location of the place, please contact the Department of
Planning, Lands and Heritage.

* Restrictions:

- No Restrictions: Anyone can view the information.
- Male Access Only: Only males can view restricted information.
- Female Access Only: Only females can view restricted information.
Legacy ID: This is the former unique number that the former Department of Aboriginal Sites assigned to the place. This has been replaced by the Place ID / Site ID.
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A b O r I g I n al H er I tag e I n q u I ry SySte m For further important information on using this information please see the

Department of Planning, Lands and Heritage’s Disclaimer statement at
https://www.dplh.wa.gov.au/about-this-website

List of Other Heritage Places

Basemap Copyright
Map was created using ArcGIS software by Esri. ArcGIS and ArcMap are the intellectual property of Esri and are used herein under license. Copyright © Esri. All rights reserved. For more
information about Esri software, please visit www.esri.com.

Satellite, Hybrid, Road basemap sources: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, HERE, DeLorme, Intermap, INCREMENT P,
NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), Mapmylndia, NGCC, © OpenStreetMap contributors, and the GIS User Community.

Topographic basemap sources: Esri, HERE, DelLorme, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri
China (Hong Kong), swisstopo, Mapmylndia, © OpenStreetMap contributors, and the GIS User Community.
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Aboriginal Heritage Inquiry System

For further important information on using this information please see the
Department of Planning, Lands and Heritage’s Disclaimer statement at
https://www.dplh.wa.gov.au/about-this-website

List of Other Heritage Places

F|Ie Boundary

BARROW ISLAND 01 No Gender Lodged Artefacts / Scatter “Registered Knowledge ~ 334950mE 7692667mN  pg7291
Restrictions Holder names available Zone 50 [Reliable]
from DAA
884 BARROW ISLAND 02 No No No Gender Lodged Artefacts / Scatter *Registered Knowledge ~ 331673mE 7691987mN  pg7292
Restrictions Holder names available Zone 50 [Reliable]
from DAA
885 BARROW ISLAND 03 No No No Gender Lodged Artefacts / Scatter *Registered Knowledge ~ 326224mE 7689495mN  pg7293
Restrictions Holder names available Zone 50 [Reliable]
from DAA
886 BARROW ISLAND 04 No No No Gender Lodged Artefacts / Scatter *Registered Knowledge =~ 325227mE 7694610mN  pg7294
Restrictions Holder names available Zone 50 [Reliable]
from DAA
887 BARROW ISLAND 05 No No No Gender Lodged Artefacts / Scatter *Registered Knowledge ~ 337603mE 7713680mN  pp7295
Restrictions Holder names available Zone 50 [Reliable]
from DAA
888  BARROW ISLAND 06 A-F No No No Gender Lodged Artefacts / Scatter *Registered Knowledge ~ 337202mE 7710824mN  pp7296
Restrictions Holder names available Zone 50 [Unreliable]
from DAA
889 BARROW ISLAND 07 No No No Gender Lodged Artefacts / Scatter *Registered Knowledge ~ 337957mE 7709368mN  pg7297
Restrictions Holder names available Zone 50 [Reliable]
from DAA
890 BARROW ISLAND 08 No No No Gender Lodged Artefacts / Scatter *Registered Knowledge ~ 326487mE 7695727mN  p7298
Restrictions Holder names available Zone 50 [Reliable]
from DAA
891 BARROW ISLAND 09 No No No Gender Lodged Artefacts / Scatter *Registered Knowledge ~ 326270mE 7691185mN  pg7299
Restrictions Holder names available Zone 50 [Reliable]
from DAA
892 BARROW ISLAND 10 No No No Gender Lodged Artefacts / Scatter *Registered Knowledge ~ 331892mE 7691082mN  pg7300
Restrictions Holder names available Zone 50 [Reliable]
from DAA
893 BARROW ISLAND 11 No No No Gender Lodged Artefacts / Scatter *Registered Knowledge ~ 326145mE 7695108mN  p7301
Restrictions Holder names available Zone 50 [Reliable]
from DAA
894 BARROW ISLAND 12 No No No Gender Lodged Artefacts / Scatter *Registered Knowledge ~ 326347mE 7699332mN  pp7302
Restrictions Holder names available Zone 50 [Reliable]
from DAA
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Aboriginal Heritage Inquiry System

For further important information on using this information please see the
Department of Planning, Lands and Heritage’s Disclaimer statement at
https://www.dplh.wa.gov.au/about-this-website

List of Other Heritage Places

F|Ie Boundary

6783 28 MILE CREEK NORTH 2 No Gender Lodged Artefacts / Scatter, Midden / *Registered Knowledge  795452mE 7546377mN  ppg141
Restrictions Scatter Holder names available Zone 49 [Reliable]
from DAA
6786 LAKESIDE COASTAL No No No Gender Lodged Artefacts / Scatter, Midden / *Registered Knowledge  801642mE 7560649mN  ppg144
PLAIN Restrictions Scatter Holder names available Zone 49 [Unreliable]
from DAA
6789 TURQUOISE BAY NORTH No No No Gender Lodged Artefacts / Scatter, Midden / *Registered Knowledge  798642mE 7554649mN  ppg147
Restrictions Scatter Holder names available Zone 49 [Unreliable]
from DAA
7208 MILYERING ROCKS. No No No Gender Lodged Hunting Place “Registered Knowledge ~ 800842mE 7560649mN  po5712
Restrictions Holder names available Zone 49 [Reliable]
from DAA
8951 BARROW ISLAND No No No Gender  Stored Data / Artefacts / Scatter *Registered Knowledge  335137mE 7705156mN  po3542
Restrictions Not a Site Holder names available Zone 50 [Unreliable]
from DAA
11801 COASTAL MIDDEN, 5 No No No Gender Lodged Artefacts / Scatter, Midden/  *Registered Knowledge  195638mE 7582655mN  pop345
MILE Restrictions Scatter Holder names available Zone 50 [Unreliable]
from DAA
20621 Bedout Island No No No Gender Lodged Mythological, Natural Feature,  *Registered Knowledge  720197mE 7832653mN
Restrictions Other: Island Holder names available Zone 50 [Reliable]
from DAA
22943 Flacourt Bay 01 No No No Gender Lodged Rockshelter *Registered Knowledge  331540mE 7705613mN
Restrictions Holder names available Zone 50 [Reliable]
from DAA
29549 Boodie Soak No No No Gender Lodged Artefacts / Scatter *Registered Knowledge ~ 333058mE 7702494mN
Restrictions Holder names available Zone 50 [Reliable]
from DAA
31762 Site 1 No No No Gender Lodged Artefacts / Scatter *Registered Knowledge  332664mE 7694168mN
Restrictions Holder names available Zone 50 [Reliable]
from DAA
31763 Site 2 No No No Gender Lodged Artefacts / Scatter *Registered Knowledge  332528mE 7694213mN
Restrictions Holder names available Zone 50 [Reliable]
from DAA
36199 Boodie Cave No No Lodged  Artefacts / Scatter, Rockshelter ~*Registered Knowledge ~ 329709mE 7703887mN
Holder names available Zone 50 [Reliable]
from DAA
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Aboriginal Heritage Inquiry System

For further important information on using this information please see the
Department of Planning, Lands and Heritage’s Disclaimer statement at
https://www.dplh.wa.gov.au/about-this-website

List of Other Heritage Places

F|Ie Boundary

36234 South End structures, Lodged  Historical, Man-Made Structure  *Registered Knowledge  326057mE 7689365mN
Barrow Island. Holder names available Zone 50 [Unreliable]
from DAA
36261 G-13-S0001 No No Lodged Quarry *Registered Knowledge  329032mE 7702259mN
Holder names available Zone 50 [Reliable]
from DAA
36262 H-24-S0001 No No Lodged Artefacts / Scatter *Registered Knowledge ~ 330962mE 7691480mN
Holder names available Zone 50 [Reliable]
from DAA
36263 H-24-S0002 No No Lodged Artefacts / Scatter *Registered Knowledge ~ 330959mE 7691251mN
Holder names available Zone 50 [Reliable]
from DAA
36264 1-23-S0001 No No Lodged Artefacts / Scatter *Registered Knowledge ~ 331260mE 7692010mN
Holder names available Zone 50 [Reliable]
from DAA
36265 1-23-S0002 No No Lodged Artefacts / Scatter *Registered Knowledge  331643mE 7692090mN
Holder names available Zone 50 [Reliable]
from DAA
36266 I-24-S0003 No No Lodged Artefacts / Scatter “Registered Knowledge ~ 331552mE 7691950mN
Holder names available Zone 50 [Reliable]
from DAA
36267 J-23-S0001 No No Lodged Grinding Patches / Grooves ~ *Registered Knowledge ~ 332215mE 7692570mN
Holder names available Zone 50 [Reliable]
from DAA
36268 J-23-S0002 No No Lodged Artefacts / Scatter *Registered Knowledge ~ 332208mE 7692431mN
Holder names available Zone 50 [Reliable]
from DAA
36269 J-23-S0003 No No Lodged Modified Tree “Registered Knowledge ~ 332193mE 7692286mN
Holder names available Zone 50 [Reliable]
from DAA
36270 M-03-S0001 No No Lodged Artefacts / Scatter *Registered Knowledge  335996mE 7712066mN
Holder names available Zone 50 [Reliable]
from DAA
36271 N-02-S0001 No No Lodged Artefacts / Scatter *Registered Knowledge ~ 336855mE 7713004mN

Holder names available
from DAA

Zone 50 [Reliable]
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Aboriginal Heritage Inquiry System

For further important information on using this information please see the
Department of Planning, Lands and Heritage’s Disclaimer statement at
https://www.dplh.wa.gov.au/about-this-website

List of Other Heritage Places

Flle Boundary

36272 0-02-S0002 Lodged Artefacts / Scatter *Registered Knowledge ~ 337100mE 7713272mN
Holder names available Zone 50 [Reliable]
from DAA
36273 0-05-S0003 No No Lodged Artefacts / Scatter *Registered Knowledge ~ 337727mE 7710822mN
Holder names available Zone 50 [Reliable]
from DAA
36348 P-04-S0001 No No Lodged Artefacts / Scatter *Registered Knowledge ~ 338193mE 7711023mN
Holder names available Zone 50 [Reliable]
from DAA
38763 Wapet Shell Midden No No Stored Data / Shell *Registered Knowledge  340812mE 7707336mN
Not a Site Holder names available Zone 50 [Reliable]

from DAA
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Aboriginal Heritage Inquiry System

For further important information on using this information please see the
Department of Planning, Lands and Heritage’s Disclaimer statement at

Map Of Other Heritage Places https://www.dplh.wa.gov.au/about-this-website

Legend

546.06 kilometres

Map Scale 1 : 16,550,000

MGA Zone 49 (GDA94)

Copyright for topographic map information shall at all times
remain the property of the Commonwealth of Australia,
Geoscience Australia - National Mapping Division. All
rights reserved.

Aerial Photos, Cadastre, Local Government Authority,
Native Title boundary, Roads data copyright © Western
Australian Land Information Authority (Landgate).

Mining Tenement, Petroleum Application, Petroleum Title
boundary data copyright © the State of Western Australia
(Department of Mines, Industry Regulation and Safety).
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Aboriginal Heritage Inquiry System

For further important information on using this information please see the
Department of Planning, Lands and Heritage’s Disclaimer statement at

LISt Of Registered Aboriginal Sites https://www.dplh.wa.gov.au/about-this-website

Search Criteria
54 Registered Aboriginal Sites in Shapefile - EMBA_20210901. Warning: Search area complex so results may be inaccurate. Contact DPLH for assistance.

Disclaimer

The Aboriginal Heritage Act 1972 preserves all Aboriginal sites in Western Australia whether or not they are registered. Aboriginal sites exist that are not recorded on the Register of Aboriginal
Sites, and some registered sites may no longer exist.

The information provided is made available in good faith and is predominately based on the information provided to the Department of Planning, Lands and Heritage by third parties. The
information is provided solely on the basis that readers will be responsible for making their own assessment as to the accuracy of the information. If you find any errors or omissions in our records,
including our maps, it would be appreciated if you email the details to the Department at AboriginalHeritage@dplh.wa.gov.au and we will make every effort to rectify it as soon as possible.

Copyright
Copyright in the information contained herein is and shall remain the property of the State of Western Australia. All rights reserved.

Coordinate Accuracy
Coordinates (Easting/Northing metres) are based on the GDA 94 Datum. Accuracy is shown as a code in brackets following the coordinates.

Terminology (NB that some terminology has varied over the life of the legislation)
Place ID/Site ID: This a unique ID assigned by the Department of Planning, Lands and Heritage to the place.
Status:
* Registered Site: The place has been assessed as meeting Section 5 of the Aboriginal Heritage Act 1972.
® Other Heritage Place which includes:
- Stored Data / Not a Site: The place has been assessed as not meeting Section 5 of the Aboriginal Heritage Act 1972.
- Lodged: Information has been received in relation to the place, but an assessment has not been completed at this stage to determine if it meets Section 5 of the Aboriginal Heritage Act 1972.
Access and Restrictions:

* File Restricted = No: Availability of information that the Department of Planning, Lands and Heritage holds in relation to the place is not restricted in any way.

* File Restricted = Yes: Some of the information that the Department of Planning, Lands and Heritage holds in relation to the place is restricted if it is considered culturally sensitive. This
information will only be made available if the Department of Planning, Lands and Heritage receives written approval from the informants who provided the information. To request access please
contact AboriginalHeritage@dplh.wa.gov.au.

* Boundary Restricted = No: Place location is shown as accurately as the information lodged with the Registrar allows.

* Boundary Restricted = Yes: To preserve confidentiality the exact location and extent of the place is not displayed on the map. However, the shaded region (generally with an area of at least
4km?2) provides a general indication of where the place is located. If you are a landowner and wish to find out more about the exact location of the place, please contact the Department of
Planning, Lands and Heritage.

* Restrictions:

- No Restrictions: Anyone can view the information.
- Male Access Only: Only males can view restricted information.
- Female Access Only: Only females can view restricted information.
Legacy ID: This is the former unique number that the former Department of Aboriginal Sites assigned to the place. This has been replaced by the Place ID / Site ID.
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A b O r I g I n al H er I tag e I n q u I ry SySte m For further important information on using this information please see the

Department of Planning, Lands and Heritage’s Disclaimer statement at
https://www.dplh.wa.gov.au/about-this-website

List of Registered Aboriginal Sites

Basemap Copyright
Map was created using ArcGIS software by Esri. ArcGIS and ArcMap are the intellectual property of Esri and are used herein under license. Copyright © Esri. All rights reserved. For more
information about Esri software, please visit www.esri.com.

Satellite, Hybrid, Road basemap sources: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, HERE, DeLorme, Intermap, INCREMENT P,
NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), Mapmylndia, NGCC, © OpenStreetMap contributors, and the GIS User Community.

Topographic basemap sources: Esri, HERE, DelLorme, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri
China (Hong Kong), swisstopo, Mapmylndia, © OpenStreetMap contributors, and the GIS User Community.

© Government of Western Australia Report created: 01/09/2021 1:00:32 PM by: GIS_NET_USER Identifier: 559700 Page 2



Aboriginal Heritage Inquiry System

For further important information on using this information please see the
Department of Planning, Lands and Heritage’s Disclaimer statement at
https://www.dplh.wa.gov.au/about-this-website

List of Registered Aboriginal Sites

F|Ie Boundary

POINT MURAT 01 No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  208716mE 7585665mN  pg7501
Restrictions Site Scatter Holder names available Zone 50 [Reliable]
from DAA
564 POINT MURAT 02 No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  209079mE 7585539mN  pg7502
Restrictions Site Scatter Holder names available Zone 50 [Reliable]
from DAA
628  CAMP THIRTEEN BURIAL No No No Gender  Registered Skeletal Material / Burial *Registered Knowledge ~ 800392mE 7559449mN  pp7434
Restrictions Site Holder names available Zone 49 [Reliable]
from DAA
873 MONTEBELLO IS: NOALA No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  348188mE 7741053mN  pg7287
CAVE. Restrictions Site Scatter, Rockshelter, BP Holder names available Zone 50 [Reliable]
Dating: 27,220 +/- 640 from DAA
926 MONTEBELLO IS: No No No Gender Registered  Artefacts / Scatter, Midden/  *Registered Knowledge  348289mE 7741005mN  pg7286
HAYNES CAVE. Restrictions Site Scatter, Rockshelter, Arch Holder names available Zone 50 [Reliable]
Deposit from DAA
966 ROSEMARY IS.11: No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  459339mE 7736355mN  pg7219
CHOOKIE BAY Restrictions Site Scatter Holder names available Zone 50 [Unreliable]
from DAA
967 ROSEMARY [S.12: No No No Gender Registered Artefacts / Scatter, Quarry *Registered Knowledge  458839mE 7736655mN  pg7220
CHOOKIE BAY Restrictions Site Holder names available Zone 50 [Unreliable]
from DAA
968 ROSEMARY 1S.13 No No No Gender Registered  Artefacts / Scatter, Grinding *Registered Knowledge  458839mE 7736955mN  pg7221
Restrictions Site Patches / Grooves, Midden / Holder names available Zone 50 [Unreliable]
Scatter from DAA
969 ROSEMARY 1S.14 No No No Gender Registered  Artefacts / Scatter, Grinding *Registered Knowledge  458939mE 7736855mN  pg7222
Restrictions Site Patches / Grooves, Midden / Holder names available Zone 50 [Unreliable]
Scatter from DAA
970 ROSEMARY 1S.15: No No No Gender Registered  Artefacts / Scatter, Grinding *Registered Knowledge  458739mE 7737855mN  pg7223
AIRSTRIP Restrictions Site Patches / Grooves, Midden / Holder names available Zone 50 [Unreliable]
Scatter from DAA
971 ROSEMARY IS.16: No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  458539mE 7737855mN  pg7224
AIRSTRIP Restrictions Site Scatter, Quarry Holder names available Zone 50 [Unreliable]
from DAA
972 ROSEMARY [S.17: No No No Gender Registered Artefacts / Scatter, Quarry *Registered Knowledge = 458139mE 7737655mN  pg7225
AIRSTRIP Restrictions Site Holder names available Zone 50 [Unreliable]
from DAA
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Aboriginal Heritage Inquiry System

For further important information on using this information please see the
Department of Planning, Lands and Heritage’s Disclaimer statement at
https://www.dplh.wa.gov.au/about-this-website

List of Registered Aboriginal Sites

F|Ie Boundary

ROSEMARY 1S.18: DEEP

No Gender

Registered  Artefacts / Scatter, Midden / *Registered Knowledge  457039mE 7736655mN  pg7226
WATER Restrictions Site Scatter Holder names available Zone 50 [Unreliable]
from DAA
974 ROSEMARY 1S.19: No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  456839mE 7736355mN  pg7227
CHITON Restrictions Site Scatter Holder names available Zone 50 [Unreliable]
from DAA
978 ROSEMARY 1S.23: No No No Gender Registered Artefacts / Scatter, Engraving,  *Registered Knowledge  455839mE 7734355mN  pg7231
WADJURU R/H Restrictions Site Grinding Patches / Grooves, Holder names available Zone 50 [Unreliable]
Man-Made Structure, Midden / from DAA
Scatter, Water Source
6754 OSPREY BAY 6 No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge = 792942mE 7538749mN  pog165
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6755 OSPREY BAY No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  792342mE 7537149mN  po6166
INTERDUNAL 1 Restrictions Site Scatter Holder names available Zone 49 [Unreliable]
from DAA
6757 BLOODWOOD CREEK No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge = 794942mE 7544549mN  poe168
MIDDEN 1 Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6758 BLOODWOOD CREEK No No No Gender Registered  Artefacts / Scatter, Midden/  *Registered Knowledge  794942mE 7545049mN  pp6169
MIDDEN 2 Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6759 BLOODWOOD CREEK No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  795142mE 7544949mN  pp6170
MIDDEN 3 Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6760 BLOODWOOD CREEK No No No Gender Registered  Artefacts / Scatter, Midden/  *Registered Knowledge  794942mE 7545249mN  ppg171
SHORELINE Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6761 LOW POINT MIDDEN No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  802992mE 7566299mN  ppg172
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6762 MILYERING MIDDEN No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  801342mE 7561449mN  ppg173
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6764 CAMP 17 SOUTH No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  799042mE 7555649mN  ppg175
MIDDENS Restrictions Site Scatter Holder names available Zone 49 [Unreliable]
from DAA
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Aboriginal Heritage Inquiry System

List of Registered Aboriginal Sites

For further important information on using this information please see the
Department of Planning, Lands and Heritage’s Disclaimer statement at
https://www.dplh.wa.gov.au/about-this-website

F|Ie Boundary

6765 CAMP 17 NORTH No Gender Registered  Artefacts / Scatter, Midden/  *Registered Knowledge  799042mE 7555849mN  ppg176
MIDDENS Restrictions Site Scatter Holder names available Zone 49 [Unreliable]
from DAA
6782 28 MILE CREEK NORTH 1 No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge = 795242mE 7545949mN  pp6140
Restrictions Site Scatter Holder names available Zone 49 [Unreliable]
from DAA
6784 MANDU MANDU CREEK No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  796642mE 7548649mN  ppg142
SOUTH Restrictions Site Scatter Holder names available Zone 49 [Unreliable]
from DAA
6785 MANDU MANDU CREEK No No No Gender Registered  Artefacts / Scatter, Midden/  *Registered Knowledge = 796642mE 7548649mN  ppg143
NORTH Restrictions Site Scatter Holder names available Zone 49 [Unreliable]
from DAA
6790 YARDIE CREEK SOUTH 1 No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  788942mE 7527749mN  ppg148
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6799 YARDIE BEACH MIDDEN No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  789842mE 7529049mN  ppg157
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6800 OYSTER STACKS No No No Gender Registered  Artefacts / Scatter, Midden/  *Registered Knowledge  797042mE 7549849mN  ppg158
MIDDEN Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6801 NORTH T-BONE BAY No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  801666mE 7562059mN  ppg159
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6802 OSPREY BAY 1 No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  792742mE 7538149mN  pp6160
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6803 OSPREY BAY 2 No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge = 792742mE 7538049mN  ppg161
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6804 OSPREY BAY 3 No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  792542mE 7537849mN  ppg162
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
6805 OSPREY BAY 4 No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge = 792342mE 7537049mN  ppg163
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
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6806 OSPREY BAY 5 No Gender Registered  Artefacts / Scatter, Midden/  *Registered Knowledge  792742mE 7538149mN  ppg164
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
7124 DORRE ISLAND No No No Gender  Registered Skeletal Material / Burial *Registered Knowledge ~ 711750mE 7220260mN  po5790
Restrictions Site Holder names available Zone 49 [Unreliable]
from DAA
7126 MESA CAMP No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  798442mE 7554749mN  po5792
Restrictions Site Scatter Holder names available Zone 49 [Unreliable]
from DAA
7206 WEALJUGOO MIDDEN. No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge = 776584mE 7504740mN  pgo5710
Restrictions Site Scatter, Camp, Hunting Place  Holder names available Zone 49 [Reliable]
from DAA
7254 SANDY BAY NORTH No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  793442mE 7539949mN  pose52
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
7265 LAKE SIDE VIEW No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  800942mE 7560549mN  pose64
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
7299 YARDIE CREEK No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  789642mE 7528649mN  pos5645
Restrictions Site Scatter Holder names available Zone 49 [Unreliable]
from DAA
7300 MANDU MANDU CK Yes Yes No Gender Registered Artefacts / Scatter *Registered Knowledge Not available when P05646
ROCKSHELTERS Restrictions Site Holder names available location is restricted
from DAA
7303 TULKI WELL MIDDEN No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  798642mE 7554249mN  po5649
Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
7304 PILGRAMUNNA BAY No No No Gender Registered  Artefacts / Scatter, Midden/  *Registered Knowledge = 794642mE 7543349mN  pgs5650
MIDDEN Restrictions Site Scatter Holder names available Zone 49 [Reliable]
from DAA
7305 MANGROVE BAY. No No No Gender Registered  Artefacts / Scatter, Midden / *Registered Knowledge  804142mE 7568149mN  pos651
Restrictions Site Scatter, Skeletal Material / Holder names available Zone 49 [Reliable]
Burial, Hunting Place from DAA
10381 VLAMING HEAD Yes Yes No Gender  Registered  Ceremonial, Mythological *Registered Knowledge Not available when P01799
Restrictions Site Holder names available location is restricted
from DAA
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11328 GAP WELL Engraving *Registered Knowledge  458639mE 7736755mN  pop836
Restrictions Site Holder names available Zone 50 [Unreliable]
from DAA
11458 NINGALOO (near) No No No Gender Registered Painting *Registered Knowledge  781642mE 7511649mN  poo701
Restrictions Site Holder names available Zone 49 [Unreliable]
from DAA
11775 ROSEMARY ISLAND 06 No No No Gender Registered Engraving *Registered Knowledge  457839mE 7737256mN  pop372
Restrictions Site Holder names available Zone 50 [Unreliable]
from DAA
11789 ROSEMARY ISLAND 01 No No No Gender Registered Artefacts / Scatter, Engraving,  *Registered Knowledge  458889mE 7737155mN  pgo386
Restrictions Site Midden / Scatter, Quarry Holder names available Zone 50 [Unreliable]
from DAA
11820 ENDERBY ISLAND 01 No No No Gender Registered Engraving *Registered Knowledge  445137mE 7725156mN  po0364
Restrictions Site Holder names available Zone 50 [Unreliable]
from DAA
17193 Ninga|00 Station No No No Gender Registered Skeletal Material / Burial *Registered KnOWledge 775891mE 7489149mN
Restrictions Site Holder names available Zone 49 [Unreliable]

from DAA
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Description of the Existing Environment

1. INTRODUCTION

1.1 Purpose

This document applies, where indicated in the relevant Environment Plan, to Woodside Energy Ltd.
(Woodside) activities and operations.

1.2 Scope

This document describes the existing environment within the Woodside areas of activity located in
Commonwealth waters off north-western Western Australia (WA), with a focus on the North-west
Marine Region (NWMR) (Figure 1-1). This document includes details of the particular and relevant
values and sensitivities of the environment as required by the Commonwealth Offshore Petroleum
and Greenhouse Gas Storage (Environment) Regulations 2009 in order to inform the impact and
risk evaluation of Woodside’s activities within the NWMR. Furthermore, the key values of the South-
west Marine Region (SWMR) and the North Marine Region (NMR) are summarised to encompass
areas outside the NWMR. This is with reference to the environment that may be affected (EMBA),
as defined and described in individual EPs, for unplanned hydrocarbon spill risks. Additional
information appropriate to the nature and scale of the impacts and risks of activities that may interact
with the environment will be used to further inform impact and risk assessments and included in the
Description of the Existing Environment of individual EPs.

This document is informed by a variety of resources that includes: a search of the Department of
Agriculture, Water and the Environment (DAWE) Protected Matters Search Tool (PMST) for the
marine bioregions (NWMR, SWMR and NMR) and the three PMST reports provided in Appendix A;
State (WA)/Commonwealth Marine Park Management Plans, the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) Species Profile and Threats Database (SPRAT),
Part 13 statutory instruments (recovery plans, conservation advices and wildlife conservation plans
for listed threatened and migratory species); and peer reviewed scientific publications, as well as
Woodside and Joint Venture (JV) funded studies and other titleholder funded study findings available
in the public domain.

1.3 Review and Revision

The information presented in this document is reviewed and updated, where relevant, on at least an
annual basis to address any relevant changes, which includes but is not limited to the status of EPBC
Act listed species, Part 13 Instruments, policies and guidelines and recently published scientific
literature.

1.4 Regional Context

Where relevant, the physical, biological and social environments within the areas of interest are
discussed with reference to the three marine bioregions of Australia—NWMR, SWMR and NMR
(Table 1-1). The NWMR is the focal marine bioregion for the Description of the Existing Environment
as this is currently the location of most of Woodside’s activities.
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Table 1-1. Description of the Marine Bioregions

Marine Bioregion

Description

North-west

The NWMR includes all Commonwealth waters (from 3 nautical mile [nm] from the
Territorial Sea Baseline [TSB] to the 200 nm Exclusive Economic Zone [EEZ] boundary)
extending from the WA/Northern Territory (NT) border to Kalbarri, south of Shark Bay in
WA, covering an area of approximately 1.07 million square kilometres and includes
extensive areas of shallower waters on the continental shelf, as well as deep areas of
abyssal plain where water depths are 5000 m or greater.

South-west

The SWMR comprises Commonwealth waters from the eastern end of Kangaroo Island
in SA to Shark Bay in WA. The region spans approximately 1.3 million square kilometres
of temperate and subtropical waters and abuts the coastal waters of SA and WA.

North

The NMR comprises Commonwealth waters from west Cape York Peninsula to the
NT/WA border). The region covers approximately 625,689 square kilometres of tropical
waters in the Gulf of Carpentaria and Arafura and Timor seas, and abuts the coastal
waters of Queensland and the NT.

Figure 1-1. Marine Bioregions: North-west (NWMR), South-west (SWMR) and North (NMR)
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2. PHYSICAL ENVIRONMENT

2.1 Regional Context

The key physical characteristics of the NWMR, SWMR and NMR are presented in Table 2-1.
Table 2-1 Key physical characteristics of the NWMR, SWMR and NMR

Bioregion Key Characteristics
North-west Marine | The NWMR experiences a tropical monsoonal climate towards the northern extent of the region,
Region transitioning to tropical arid and subtropical arid within the central and southern areas of the

region (DSEWPAC, 2012a).

The NWMR is part of the Indo-Australian Basin, the ocean region between the north-west coast
of Australia and the Indonesian islands of Java and Sumatra. Dominant currents in the Region
include: the South Equatorial Current, the Indonesian Throughflow; the Eastern Gyral Current,
and the Leeuwin Current (DEWHA, 2007a).

The seafloor of the NWMR consists of four general feature types: continental shelf; continental
slope; continental rise; and abyssal plain and is distinguished by a range of topographic features
including canyons, plateaus, terraces, ridges, reefs, and banks and shoals.

South-west The SWMR contains both subtropical and temperate climates, with overall light climatic cycles.

Marine Region The SWMR experiences complex and unusual oceanographic patterns, driven largely by the
Leeuwin Current and its associated currents that have a significant influence on biodiversity
distribution and abundance.

The major seafloor features of the SWMR include a narrow continental shelf on the west coast to
the waters off south-west WA, and a wide continental shelf dominated by sandy carbonate
sediments of marine origin in the Great Australian Bight, the region also contains a steep, muddy
continental slope, many canyons and large tracts of abyssal plains (DSEWPAC, 2012b).

North Marine The NMR experiences a tropical monsoonal climate with complex weather cycles, including high
Region temperatures and heavy seasonal yet variable rainfall and cyclones, which can be both
destructive (loss of seagrass and mangroves) and constructive (mobilisation of sediment into
coastal habitats).

The NMR comprises Commonwealth waters from west Cape York Peninsula to the NT-WA
border, covering tropical waters in the Gulf of Carpentaria and Arafura and Timor seas. Currents
in the NMR are driven largely by strong winds and tides, with only minor influences from
oceanographic currents such as the Indonesian Throughflow and the South Equatorial Current
(DSEWPAC, 2012c).

The seafloor of the NMR consists mainly of a wide continental shelf, as well as other
geomorphological features such as shoals, banks, terraces, valleys, shallow canyons and
limestone pinnacles.

2.2 Marine Systems of the North-west Marine Region.

The NWMR can be divided into three large scale ecological marine systems on the basis of the
influence of major ocean currents, seafloor features and eco-physical processes (e.g. climate, tides,
freshwater inflow) upon the Region (DSEWPAC, 2012a). The three large scale marine systems
approximate the Woodside activity areas within the NWMR (Figure 2-1). The key characteristics of
each marine system are outlined below in Table 2-2.
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Figure 2-1. The marine systems of the North-west Marine Region (NWMR)
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Table 2-2. Key characteristics of the Marine Systems of the NWMR
Note: Woodside areas align with the marine systems as described in DEWHA (2007a)

Marine System Woodside Activity Area | Key Characteristics

Kimberley Browse Tropical monsoonal climate

Strong influence from Indonesian Throughflow
Predominantly tropical Indo-Pacific species
Subject to episodic offshore cyclonic activity, rarely
crossing the coast

Large tidal regimes

Freshwater input from terrestrial monsoonal run-off
Turbid coastal waters (i.e. light limited systems)
Dominated by shelf environments

Predominantly hard substrates in inner to mid-shelf
environments

Includes a number of shelf-edge atolls (i.e. Scott Reef,
Rowley Shoals)

Pilbara North-west Shelf (NWS) / Tropical arid climate

Scarborough Transition between Indonesian Throughflow and Leeuwin
Current dominated areas

Predominantly tropical species

High cyclone activity with frequent crossing of the coast
Transitional tidal zone

Internal tide activity

Large areas of shelf and slope

Dry coast with ephemeral freshwater inputs

Ningaloo-Leeuwin North-west Cape Subtropical arid climate

Leeuwin Current consolidates

Transitional tropical/temperate faunal area
Higher water clarity in near-shore and offshore
environments

Narrow shelf and slope

Marginal tidal range

Seasonal wind forcing more dominant influence on
marine environment

2.3 Meteorology and Oceanography

This section describes the general meteorological conditions and oceanography for the NWMR and
provides further detail for the three Woodside activity areas. The NWMR is influenced by a complex
system of ocean currents that change between seasons and between years, which generally result
in its surface waters being warm and nutrient-poor, and of low salinity (DEWHA, 2007a). The mix of
bathymetric features, complex topography and oceanography across the whole north-west marine
environment has created and supports a globally important marine biodiversity hotspot (Wilson,
2013).
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Table 2-3 NWMR climate and oceanography summary

Receptor

Description

Meteorology

Seasonal patterns

The NWMR associated land mass of the Australian continent is characterised as a hot and humid
summer climate zone. The broader NWMR experiences variations of a tropical or monsoon
climate. In the far north-west (Kimberley), there is a hot summer season from December to March
and a milder winter season between April and November. The Pilbara area is described as having
a tropical arid climate with high cyclone activity (DEWHA, 2007a). The Pilbara and North-west
Cape has a hot summer season from October to April and a milder winter season between May
and September with transition periods between the summer and winter regimes.

Air temperature

In summer (between September and March), maximum daily temperatures range from 31°C to

and rainfall 33°C. During winter (May to July), mean daily temperatures range from 18°C to 31°C (BOM?Y), refer
to Figure 2-2a and b. Rainfall in the region typically occurs during the summer, with highest falls
observed late in the season. This is often associated with the passage of tropical low-pressure
systems and cyclones.

Wind Wind patterns in north-west WA are dictated by the seasonal movement of atmospheric pressure

systems. During summer, high-pressure cells produce prevailing winds from the north-west and
south-west, which vary between 10 and 13 ms™*. During winter, high-pressure cells over central
Australia produce north-easterly to south-easterly winds with average speeds of between 6 and
8 ms. Refer to Figure 2-3a and b.

Tropical cyclones

The NWS and Pilbara coast (within the NWMR) experiences more cyclonic activity than any other
region of the Australian mainland coast (BOM, 2021a). Tropical cyclone activity typically occurs
between November and April and is most frequent in the region during December to March (i.e.
considered the peak period), with an average of about one cyclone per month (BOM, 2021a).
Refer to Figure 2-4.

Oceanography

Ocean
temperature

Waters in NWMR are tropical year-round, with sea surface temperature in open shelf waters
reaching ~26°C in summer and dropping to ~22°C in winter. Nearshore temperatures (as recorded
for the NWS area) fluctuate more widely on an annual basis from ~17°C in winter to ~31°C in
summer (Chevron Australia, 2010). Refer to Figure 2-5a and b.

Currents

The major surface currents influencing north-west WA flow towards the poles and include the
Indonesian Throughflow, the Leeuwin Current, the South Equatorial Current, and the Eastern Gyral
Current. The Ningaloo Current, the Holloway Current, the Shark Bay Outflow, and the Capes
Current are seasonal surface currents in the region. Below these surface currents are several
subsurface currents, the most important of which are the Leeuwin Undercurrent and the West
Australian Current. These subsurface currents flow towards the equator in the opposite direction to
surface currents (DEWHA, 2007a). Refer to Figure 2-6.

The offshore waters of the NWMR are characterised by surface and subsurface boundary currents
that flow along the continental shelf/slope and are enhanced through inflows from the ocean basins
and are an important conduit for the poleward heat and mass transport along the west coast
(Wijeratne et al., 2018).

Local physical oceanography is strongly influenced by the large-scale water movements of the
Indonesian Throughflow (Liu et al. 2015; Sutton et al. 2019). Typically, a warm and well-mixed
oligotrophic surface layer and a cooler and more nutrient rich, deeper water layer (Menezes et al.
2013).

Waves

Sea surface waves within the NWMR, generally reflect the direction of the synoptic winds and flow
predominately from the south-west in the summer and east in winter (Pearce et al., 2003).

The NWS within the NWMR is a known area of internal wave generation. Both internal tides and
internal waves are thought to be more prevalent during summer months due to the increased
stratification of the water column (DEWHA, 2007a).

Along the continental slope of the NWMR, strong internal waves and interaction between semi-
diurnal tidal currents and seabed topographic features facilitates upwelling events and localised
productivity events (Holloway, 2001).

Tides

Tides on the NWS (NWMR) increase as the water moves from deep towards the shallower coast.
The highest offshore tides are experienced at the border of the Browse and Canning basins. The
smallest tides are experienced at the Exmouth Plateau, near the coast.

Tides of NWS (NWMR) are predominantly semi-diurnal (two highs and two lows each day), but
with increasing importance of the diurnal (once per day) inequality at the southern and northern
extremities of the NWS.

1 http://www.bom.gov.au/jsp/ncc/climate _averages/temperature/index.jsp, accessed 21 January 2021.
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Receptor Description

The tide range—represented by the Mean Spring Range (MSR)—increases northwards along the
coast from 1.4 m at North-west Cape (Point Murat) to 7.7 m at Broome, before decreasing again
(apart from local amplification in King Sound and Collier Bay) to about 5 m off Cape Londonderry.
The MSR then increases again through Joseph Bonaparte Gulf and on up 5.5 m at Darwin (RPS,
2016).

Figure 2-2. Average daily maximum air temperature for land surface adjacent to NWMR: (a) summer
(northern wet season) and (b) winter (northern dry season)
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Figure 2-3. Average monthly surface wind direction and velocity for NWMR: (a) summer (February,
northern wet season) and (b) winter (July, northern dry season)
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Figure 2-4. Tropical cyclone annual occurrence and cyclone tracks for NWMR
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Figure 2-5. Ocean surface temperature for NWMR: (a) summer (February, northern wet season) and
(b) winter (July, northern dry season)
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Figure 2-6. Ocean surface and sub-surface currents of the NWMR and wider region
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2.3.1 Browse

Table 2-4 Summary meteorology and oceanography for Browse (refer to Appendix B for supporting
metocean figures)

Receptor Description

Meteorology

Seasonal patterns [The Browse area overlapping the Kimberley marine system experiences tropical monsoon climate
with two distinct seasons: the wet season from December to March and dry season from April to
November.

Air temperature IThe mean annual air temperature recorded at Troughton Island between 2010 and 2020 ranged
from 30.1°C in 2011 to 32.6°C in 2016 and highest mean monthly air temperatures were recorded
for the months of November and December (BOM, 2021b).

Rainfall Rainfall recorded from Troughton Island in the Browse basin ranged from barely detectable (<1
mm) mean monthly level to >100 mm in December to March, with the highest rainfall recorded for
January. Reflecting the wet monsoon season of the Kimberley marine system (BOM, 2021c).

\Wind IThe dry season experiences high pressure systems that bring east to south-easterly winds with
average wind speeds during the season of approximately 16.6 km/hr and maximum wind gusts of
65 km/hr. In contrast the wet season brings predominately westerly winds with average wind
speeds approximately 17 km/hr and maximum gusts exceeding 100 km/hr (generally associated
with tropical cyclones (MetOcean Engineers, 2005).

Oceanography

Currents Surface currents exhibit seasonal directionality, with flow to the south-west during March to June
and more variable outside this period (Woodside, 2019). This is consistent with the stronger
Leeuwin Current flow during winter months, with more variable currents driven by local wind stress
during periods of weaker Leeuwin Current flow.

2.3.2 North West Shelf / Scarborough

Table 2-5 Summary meteorology and oceanography for the North West Shelf and Scarborough (refer
to Appendix B for supporting metocean figures)

Receptor Description

Meteorology

Seasonal patterns [The NWS and Scarborough areas experience the monsoonal climate of the wider NWMR with a
distinct wet and dry seasonal regime and transitions periods between seasons.

Air temperature  |Air temperatures as measured at the North Rankin A platform on NWS ranged from a maximum
average of 39.5°C in summer to a minimum average temperature of 15.6°C in winter (Woodside,
2012).

Rainfall Rainfall patterns annually reveal the wet season with highest rainfalls during the late summer, often
associated with the passage of tropical low-pressure systems and cyclones. Rainfall in the dry
season is typically extremely low. (Pearce et al. 2003).

\Wind Winds are typically from the southwest during the wet season (summer) and tending from the
south-east during the dry season (winter). The summer south-westerly winds are driven by high
pressure cells that pass from west to east over the Australian continent. During the winter period,
the relative position of the high-pressure cells shifts further north, leading to prevailing south-
easterly winds from the mainland (Pearce et al. 2003).

Oceanography

Currents The large-scale ocean currents of the NWMR, primarily the Indonesian Throughflow and Leeuwin
Current (and Holloway Current), are the primary influence on the NWS and Scarborough areas.
The ITF and Leeuwin Current are strongest during the late summer and winter and flow reversals to
the north-east, typically short-lived and weak, when there are strong south-westerly winds can
generate localised upwelling on the shelf edge (Holloway and Nye, 1985; James et al. 2004 and
Condie et al. 2006).
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2.3.3 North-west Cape

Table 2-6 Summary meteorology and oceanography for the North-west Cape (refer to Appendix B for
supporting metocean figures)

Receptor Description

Meteorology

Seasonal patterns [The climate of the NWMR is dry tropical exhibiting a hot summer season and a mild winter season.
IThere are often distinct transition periods between the summer and winter regimes, characterised
by periods of relatively low winds.

Air temperature IAir temperatures in the North-west Cape area range from high summer temperatures (maximum
average of 37.5°C) and mild winter temperatures (minimum average of 12.2°C).

Rainfall Rainfall typically occurs during the summer, with highest rainfall during later summer and autumn,
often associated with the passage of tropical low-pressure systems and cyclones. Rainfall is
typically low in winter.

\Wind Winds vary seasonally, generally from the south-west quadrant during summer months and the
south, south-east quadrant during the autumn and winter months. The summer south-westerly
winds are driven by high pressure cells that pass from west to east over the Australian continent.
Winds typically weaken and are more variable during the transitional period between the summer
land winter seasons, generally between April to August.

Oceanography

Currents Surface currents exhibit seasonal directionality, with flow to the south-west during March to June
and more variable outside this period (Woodside, 2016). This is consistent with the stronger
Leeuwin Current flow during winter months, with more variable currents driven by local wind stress
during periods of weaker Leeuwin Current flow.

2.4 Physical Environment of NWMR

Based on the Integrated Marine and Coastal Regionalisation of Australia (IMCRA) Version 4.0, there
are eight provincial bioregions that occur within the NWMR, which are based on patterns of demersal
fish diversity, benthic habitat and oceanographic data (Commonwealth of Australia, 2006), Figure
2-7. Of the eight provincial bioregions that occur within the NWMR, these include four offshore (~65%
of total NWMR area) and four shelf (~35% of total NWMR area) bioregions (Baker et al., 2008).

The NWMR is a tropical carbonate margin that comprises an extensive area of shelf, slope and
abyssal plain/deep ocean floor, as well as complex areas of bathymetry such as plateau, terraces
and major canyons (Harris et al., 2005). A series of reefs are located on the outer shelf/slope of the
NWMR, including Ashmore, Cartier, Scott and Seringapatam reefs (Baker et al., 2008). The
distribution of seafloor geomorphic features has been systematically mapped over much of the
Australian margin and adjacent seafloor. The mapped area can be divided into 10 geomorphic
regions, of which the NWMR overlays two; the Western Margin and Northern Margin (Harris et al.,
2005). Most of the region consists of either continental slope (61%) or continental shelf (28%)
(DEWHA, 2007a) with more than 40% of the NWMR having a water depth less than 200 m. The
shallow shelf is contrasted by features such as the Cuvier and Argo abyssal plains, which reach
depths more than five kilometres. A unique feature of the region is the significant narrowing of the
continental shelf around North-west Cape (approximately 7 km wide) from the broad continental shelf
in the north of the region (approximately 400 km wide at Joseph Bonaparte Gulf) (DEWHA, 2007a),
Figure 2-8.

The geological history of the region, as well as its geomorphology and oceanography, has influenced
the composition and distribution of sediments (DEWHA, 2007a). The sedimentology of the NWMR
is dominated by marine carbonates, which show a broad zoning and fining with water depth. Main
trends of the NWMR sediments include a tropical carbonate shelf that is dominated by sand and
gravel, an outer shelf/slope zone that is dominated by mud and a relatively homogenous rise and
abyssal plain/deep ocean floor that is dominated by non-carbonate mud (Baker et al., 2008), Figure
2-9.
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The distribution and resuspension of sediments on the inner shelf is strongly influenced by the
strength of tides across the continental shelf as well as episodic events such as cyclones. Further
offshore, on the mid to outer shelf and on the slope itself, sediment movement is primarily influenced
by ocean currents and internal tides (DEWHA, 2007a).

This variation in bathymetry and interactions with oceanographic processes provides a diversity of
habitats to marine fauna and flora within the NWMR.
2.5 Air quality

The ambient air quality of all three marine regions is largely unpolluted due to the extent of the open
ocean area, the activities currently carried out in each and the relative remoteness of each region.
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Figure 2-7. The eight provincial bioregions of the NWMR (Commonwealth of Australia, 2006)
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Figure 2-8. Bathymetry of the NWMR
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Figure 2-9. Overview of the seabed sediments of the NWMR (Baker et al., 2008)
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3. MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE (EPBC
ACT)

3.1 Summary of Matters of National Environmental Significance (MNES)

This section summarises the matters of national environmental significance (MNES) reported for the
three bioregions; NWMR (Table 3-1), SWMR (Table 3-2) and NMR (Table 3-3), based on the
Protected Matters search reports (Appendix A).

Additional information on these MNES are provided in subsequent sections (referenced below).
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Table 3-1 Summary of MNES identified by the EPBC Act Protected Matters Search Tool (PMST) as potentially occurring within the NWMR

MNES Number | Description Section of this Document
World Heritage Properties 2 Shark Bay Section 10

The Ningaloo Coast
National Heritage Places 5 Shark Bay Section 10

The Ningaloo Coast

The West Kimberley

The Dampier Archipelago (including Burrup Peninsula)
Dirk Hartog Landing Site 1616

Wetlands of International 3 Ashmore Reef National Nature Reserve Section 10
Importance (Ramsar) Eighty Mile Beach
Roebuck Bay?!
Commonwealth Marine Area 2 EEZ and Territorial Sea Section 9
Key Ecological Features (KEFs) Section 10

Australian Marine Parks (AMPs)
Australian Whale Sanctuary
Extended Continental Shelf

Listed Threatened Ecological 1 Monsoon vine thickets on the coastal sand dunes of Dampier Peninsula Terrestrial community and not
Communities considered further

Listed Threatened Species 70 Refer NWMR PMST report (Appendix A) Section 5 — Section 8

Listed Migratory Species 84 Refer NWMR PMST report (Appendix A) Section 5 — Section 8

! Roebuck Bay is a designated Wetland of International Importance (Ramsar site), which was not included in the PMST Report (Appendix A).
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Table 3-2 Summary of MNES identified by the EPBC Act Protected Matters Search Tool (PMST) as potentially occurring within the SWMR

MNES Number | Description Section of this Document
World Heritage Properties 0 N/A N/A
National Heritage Places 3 Cheetup Rock Shelter Section 10

Batavia Shipwreck Site and Survivor Camps Area 1629 — Houtman Abrolhos
HMAS Sydney Il and HSK Kormoran Shipwreck Sites

Wetlands of International 4 Becher Point Wetlands Section 10
Importance (Ramsar) Forrestdale and Thomsons Lakes
Peel-Yalgorup System
Vasse-Wonnerup System

Commonwealth Marine Area 2 EEZ and Territorial Sea Section 9
KEFs Section 10
AMPs

Australian Whale Sanctuary
Extended Continental Shelf

Listed Threatened Ecological 3 Banksia Woodlands of the Swan Coastal Plain ecological community Terrestrial communities and not
Communities Proteaceae Dominated Kwongkan Shrublands of the Southeast Coastal considered further

Floristic Province of Western Australia

Tuart (Eucalyptus gomphocephala) Woodlands and Forests of the Swan
Coastal Plain ecological community

Listed Threatened Species 65 Refer SWMR PMST report (Appendix A) N/A

Listed Migratory Species 67 Refer SWMR PMST report (Appendix A) N/A
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Table 3-3 Summary of MNES identified by the EPBC Act Protected Matters Search Tool (PMST) as potentially occurring within the NMR

MNES Number | Description Section of this Document
World Heritage Properties 0 N/A N/A
National Heritage Places 0 N/A N/A
Wetlands of International 0 N/A N/A
Importance (Ramsar)
Commonwealth Marine Area 2 EEZ and Territorial Sea Section 9
KEFs Section 10
AMPs

Australian Whale Sanctuary
Extended Continental Shelf

Listed Threatened Ecological 0 N/A N/A
Communities

Listed Threatened Species 33 Refer NMR PMST report (Appendix A) N/A
Listed Migratory Species 70 Refer NMR PMST report (Appendix A) N/A
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3.2 Part 13 Statutory Instruments for EPBC Act Listed Threatened and Migratory
Species in the NWMR, SWMR and NMR

A screening process was conducted to identify which EPBC Act listed threatened and migratory
species, and associated Part 13 statutory instruments, are relevant in the context of the assessment
of impacts and risks associated with petroleum activities in each of the Woodside activity areas,
using the following criteria:

e overlap between the Woodside activity areas with habitat critical for the survival of marine
turtles, and with BIAs (overlapping the marine environment) for any listed threatened species
as reported in the PMST searches;

e published literature, unpublished reports and/or credible anecdotal information (e.g. feedback
from stakeholders) indicating species presence/occurrence within the Woodside activity
areas;

o temporal overlap between the likely timing of petroleum activities and peak periods for key
behaviours (e.g. breeding, nesting, calving, resting, foraging, migration); and

e environmental aspects associated with petroleum activities have been identified as a key
threat to a species in a Part 13 statutory instrument (e.g. anthropogenic noise, light
emissions, marine debris).

Relevant EPBC Act threatened and migratory species and their Part 13 statutory instruments are
listed in Table 3-4. For the full list of EPBCA Act listed species for each marine bioregion refer to the
PMST reports (Appendix A).
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Table 3-4 Summary of MNES identified by the EPBC Act Protected Matters Search Tool (PMST) to be considered for impact or risk evaluation for

Woodside operations

Species

EPBC Act Part 13 Statutory Instrument

All vertebrate marine
fauna

Threat Abatement Plan for the impacts of marine debris on vertebrate marine life (Commonwealth of Australia, 2018)

Marine Mammals

Blue whale

Conservation Management Plan for the Blue Whale: A Recovery Plan under the Environment Protection and Biodiversity Conservation Act 1999
2015-2025 (Commonwealth of Australia, 2015a)

Southern right whale

Conservation Management Plan for the Southern Right Whale: A Recovery Plan under the Environment Protection and Biodiversity Conservation
Act 1999 2011-2021 (DSEWPAC, 2012d)

Sei whale

Conservation Advice Balaenoptera borealis sei whale (Threatened Species Scientific Committee, 2015a)

Humpback whale

Conservation Advice Megaptera novaeangliae humpback whale (Threatened Species Scientific Committee, 2015b)

Fin whale

Conservation Advice Balaenoptera physalus fin whale (Threatened Species Scientific Committee, 2015c)

Australian sea lion

Recovery Plan for the Australian Sea Lion (Neophoca cinerea) 2013 (DSEWPAC, 2013a) (due to expire in October 2023)
Conservation Advice Neophoca cinerea Australian Sea Lion (Threatened Species Scientific Committee, 2020a) (in effect under the EPBC Act
from 23-Dec-2020)

Marine Reptiles

All marine turtle species
(loggerhead, green,
leatherback, hawkshill,
flatback, olive ridley)

Recovery Plan for Marine Turtles in Australia 2017-2027 (Commonwealth of Australia, 2017)

Short-nosed sea snake

Approved Conservation Advice for Aipysurus apraefrontalis (Short-nosed Sea Snake) (DSEWPAC, 2011a)

Leaf-scaled sea snake

Approved Conservation Advice for Aipysurus foliosquama (Leaf-scaled Sea Snake) (DSEWPAC, 2011b)

Fishes, Sharks, Rays and Sawfishes

Grey nurse shark (west
coast population)

Recovery Plan for the Grey Nurse Shark (Carcharias taurus) 2014 (DOE, 2014)

White shark

Recovery Plan for the White Shark (Carcharodon carcharias) 2013 (DSEWPAC, 2013b)

Whale shark

Conservation Advice Rhincodon typus whale shark (Threatened Species Scientific Committee, 2015d)

All sawfishes (largetooth,
green, dwarf, speartooth,
narrow)

Sawfish and River Sharks Multispecies Recovery Plan (Commonwealth of Australia, 2015b)
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Species EPBC Act Part 13 Statutory Instrument
Seabirds
Migratory seabird Draft Wildlife Conservation Plan for Migratory Seabirds (Commonwealth of Australia, 2019)
species
Southern giant petrel National recovery plan for threatened albatrosses and giant petrels 2011-2016 (DSEWPAC, 2011c)
Indian yellow-nosed National recovery plan for threatened albatrosses and giant petrels 2011-2016 (DSEWPAC, 2011c)
albatross
Abbott's booby Conservation Advice for the Abbott's booby - Papasula abbotti (Threatened Species Scientific Committee, 2020b)
Australian fairy tern Approved Conservation Advice for Sterna nereis nereis (Fairy Tern) (DSEWPAC, 2011d)
Australian lesser noddy Conservation Advice Anous tenuirostris melanops Australian lesser noddy (Threatened Species Scientific Committee, 2015¢e)
Soft-plumaged petrel Conservation Advice Pterodroma mollis soft-plumaged petrel (Threatened Species Scientific Committee, 2015f)
Shorebirds
Migratory shorebird Wildlife Conservation Plan for Migratory Shorebirds (Commonwealth of Australia, 2015c)
species
Eastern curlew, far Conservation Advice Numenius madagascariensis eastern curlew (DOE, 2015a)
eastern curlew
Curlew sandpiper Conservation Advice Calidris ferruginea curlew sandpiper (DOE, 2015b)
Great knot Conservation Advice Calidris tenuirostris Great knot (Threatened Species Scientific Committee, 2016a)
Red knot, knot Conservation Advice Calidris canutus Red knot (Threatened Species Scientific Committee, 2016b)
Bar-tailed godwit Conservation Advice Limosa lapponica menzbieri Bar-tailed godwit (northern Siberia) (Threatened Species Scientific Committee, 2016c)
(menzbieri)
Greater sand plover Conservation Advice Charadrius leschenaultii Greater sand plover (Threatened Species Scientific Committee, 2016d)
Lesser sand plover Conservation Advice Charadrius mongolus Lesser sand plover (Threatened Species Scientific Committee, 2016e)
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4. HABITAT AND BIOLOGICAL COMMUNITIES

4.1 Regional context

The NWMR habitats range from nearshore benthic primary producer habitats such as seagrass
beds, coral communities and mangrove forests, to offshore soft sediment seabed habitats and
submerged and emergent reef systems. These habitats support biological communities that range
from low density sessile and mobile benthos, such as sponges, molluscs and echinoids (with noted
areas of sponge hotspot diversity) in offshore soft sediment habitat (DSEWPAC, 2012a) to complex,
diverse, remote coral reef systems.

Benthic primary producer habitats, such as seagrass beds, coral communities and mangrove forests
within the SWMR, are described as a mixture of tropical and temperate species, due to the seasonal
influences of the tropical waters carried south by the Leeuwin Current and the temperate waters
carried north by the Capes Current (DSEWPAC, 2012b).

The NMR shares similar habitat types to the NWMR. The predominant habitat of the region includes
soft muddy sediments on relatively flat terrain. Other habitat types include seagrasses, reefs, shoals
and coastal habitats such as mangroves and coastal wetlands (Rochester et al., 2007).

The summary of key habitats and biological communities provided in the following sub-sections is
focused on the primary features of relevance to the activity areas within the NWMR — primarily the
offshore habitats of the continental shelf and slope, submerged shoals and banks, and remote
oceanic reef systems of recognised conservation value.

4.2 Biological Productivity of NWMR

Primary productivity of the NWMR is generally low and appears to be largely driven by offshore
influences (Brewer et al., 2007), with periodic upwelling events and cyclonic influences driving
coastal productivity with nutrient recycling and advection. Seasonal weather patterns also influence
the delivery of nutrients from deep-water to shallow water. Cyclones and north-westerly winds during
the North-west monsoon (approximately November—March) and the strong offshore winds of the
South-east monsoon (approximately April-September) facilitate the upwelling and mixing of
nutrients from deep-water to shallow water environments (Brewer et al., 2007).

The Indonesian Throughflow (ITF) has an important effect on productivity in the northern areas of
the Region. Generally, its deep, warm and low nutrient waters suppress upwelling of deeper
comparatively nutrient-rich waters, thereby forcing the highest rates of primary productivity to occur
at depths associated with the thermocline. When the ITF is weaker, the thermocline lifts bringing
deeper, more nutrient-rich waters into the photic zone and hence resulting in conditions favourable
to increased productivity (DEWHA, 2007a). Similarly, the Leeuwin Current has a significant role in
determining primary productivity in the southern areas of the NWMR. As with the ITF, the overlying
warm oligotrophic waters of the Leeuwin Current suppress upwelling. A subsurface chlorophyll
maximum is therefore formed at a depth in the water column where nutrients and light are sufficient
for photosynthesis to proceed. Seasonal changes in the strength of the Leeuwin Current influence
primary productivity levels and seasonal interactions between the Leeuwin and Ningaloo currents in
the south of the NWMR are believed to be particularly important (DEWHA, 2007a).

Internal tides (defined as internal waves generated by the barotropic tide) are a striking characteristic
of many parts of the NWMR and are associated with highly stratified water columns. Internal waves
(solitons), which can raise cooler, generally more nutrient rich water higher in the water column, are
generated between water depths of 400 m and 1000 m where bottom topography results in a
significant change in water depth over a relatively short distance. Cyclones are episodic events in
the NWMR that contribute to spikes in productivity through enrichment of surface water layers due
to enhanced vertical mixing of the water column. Temporary increases in primary productivity as a
result of cyclones generally last between one and two weeks, and it is believed that the impacts of

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

Controlled Ref No: G2000RH1401743486 Revision: 0 Woodside ID: 1401743486 Page 34 of 231
Uncontrolled when printed. Refer to electronic version for most up to date information.




Description of the Existing Environment

cyclones are generally limited to waters less than 100 m deep and affect benthic communities more
substantially than pelagic systems (DEWHA, 2007a).

Water depth also has a significant overriding influence over productivity in the marine environment,
due to its influence on light availability. This is reflected by distinct onshore and offshore
assemblages of major pelagic groups of phytoplankton, microzooplankton, mesoplankton and
ichthyoplankton. Productivity booms are thought to be triggered by seasonal changes to physical
drivers or episodic events, as detailed above, which result in rapid increases in primary production
over short periods, followed by extended periods of lower primary production. The trophic systems
in the NWMR are able to take advantage of blooms in primary production, enabling nutrients
generated to be used by different groups of consumers over long periods (DEWHA, 2007a).

Little detailed information is available about the trophic systems in the NWMR. The utilisation of
available nutrients is thought to differ between pelagic and benthic environments, influenced by water
depth and vertical migration of some species groups in the water column. In the pelagic system, it is
thought that approximately half of the nutrients available are utilised by microzooplankton (e.g.
protozoa) with the remainder going to macro/meso-zooplankton (e.g. copepods). As primary and
secondary consumers, gelatinous zooplankton (e.g. salps, coelenterates) and jellyfish are thought
to play an important role in the food web, contributing a significant proportion of biomass in the
marine system during and for periods after booms in primary productivity. Salps are semi-
transparent, barrel-shaped marine animals that can reproduce quickly in response to bursts in
primary productivity and provide a food source for many pelagic fish species (DEWHA, 2007a).

4.3 Planktonic Communities in the NWMR

The NWMR has two distinct phytoplankton assemblages; a tropical oceanic community in offshore
waters and a tropical shelf community confined to the NWS (Hallegraeff, 1995). MODIS (Moderate
Resolution Imaging Spectrometer) satellite datasets from the NWMR indicates that chlorophyll (and
thus phytoplankton) levels are low in summer months (December to March) and higher in the winter
months (Schroeder et al., 2009). Low chlorophyll levels during summer months may be a result of
lower plankton productivity during the wet season or lower nutrient inputs from warm surface waters
dominant during summer. However, it is likely that much of the primary production is taking place
below the surface, where the MODIS imagery does not penetrate (Schroeder et al., 2009). The winter
months are relatively cloud free and surface chlorophyll is high throughout most of the region.

Zooplankton and may include organisms that complete their lifecycle as plankton (e.g. copepods,
euphausiids) as well as larval stages of other taxa such as fishes, corals and molluscs. Peaks in
zooplankton such as mass coral spawning events (typically in March and April) (Rosser and Gilmour,
2008) and fish larvae abundance (CALM, 2005a) can occur throughout the year. Spatial and
temporal patterns in the distribution and abundance of macro-zooplankton on the North-west Shelf
are influenced by sporadic climatic and oceanographic events, with large inter-annual changes in
assemblages (Wilson et al., 2003). Amphipods, euphausiids, copepods, mysids and cumaceans are
among the most common components of the zooplankton in the region (Wilson et al., 2003).

431 Browse

Phytoplankton within the Browse activity area is expected to reflect the conditions of the NWMR.
There is a tendency for offshore phytoplankton communities in the NWMR to be characterised by
smaller taxa (e.g. bacteria), whereas shelf waters are dominated by larger taxa such as diatoms
(Hanson et al., 2007).

Zooplankton within the activity area may include organisms that complete their lifecycle as plankton
(e.g. copepods, euphausiids) as well as larval stages of other taxa such as fishes, corals and
molluscs. Peaks in zooplankton such as mass coral spawning events (typically in March and April)
(Rosser and Gilmour, 2008; Simpson et al., 1993) and fish larvae abundance (CALM, 2005a) can
occur throughout the year.
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The influence of the Indonesian Throughflow restricts upwelling across the Kimberley System
(approximately equates to the Browse activity area). However, small-scale topographically
associated current movements and upwellings are thought to occur, which inject nutrients into
specific locations within the system and result in ‘productivity hot-spots’. Similarly, internal waves,
generated at the shelf break (e.g. west of Browse Island and around submerged cliffs) play a role in
making nutrients available in the photic zone. Productivity within shallow nearshore waters is driven
primarily by tidal movement and terrestrial runoff whereby nutrients are mixed by tidal action and
new inputs of organic matter come from the land.

4.3.2 North-west Shelf / Scarborough

Plankton communities within the NWS / Scarborough activity area are expected to reflect conditions
of the NWMR. Within the Pilbara system of the NWMR (approximately equates to the NWS /
Scarborough activity area). Internal tides along the NWS and Exmouth Plateau result in the drawing
of deeper cooler waters into the photic zone, stirring up nutrients and triggering primary productivity.
Broadly the greatest productivity within this sub-system is found around the 200 m isobath
associated with the shelf break.

4.3.3 North-west Cape

Waters of the North-west Cape experience a relatively high diversity of phytoplankton groups
including diatoms, coccolithophorids and dinoflagellates. During the warmer months blooms of
Trichodesmium occur in the region, these have been observed particularly on the frontal systems
around Point Murat (Heyward et al., 2000).

Average Leeuwin Current phytoplankton biomass is characteristic of low productivity oceanic waters
like the Indian, Pacific and Atlantic Oceans (Hanson et al., 2005). However, the Canyons linking the
Cuvier Abyssal Plain and Cape Range Peninsula KEF are connected to the Commonwealth waters
adjacent to Ningaloo Reef, and may also have connections to Exmouth Plateau. The canyons are
thought to interact with the Leeuwin Current to produce eddies inside the heads of the canyons,
resulting in waters from the Antarctic intermediate water mass being drawn into shallower depths
and onto the shelf (Brewer et al. 2007). These waters are cooler and richer in nutrients and strong
internal tides may also aid upwelling at the canyon heads (Brewer et al. 2007). The narrow shelf
width (about 10 kilometres) near the canyons facilitates nutrient upwelling and relatively high
productivity. This high primary productivity leads to high densities of primary consumers, such as
micro and macro-zooplankton, such as amphipods, copepods, mysids, cumaceans, euphausiids
(Brewer et al., 2007).
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4.4 Habitats and Biological Communities in the NWMR

4.4.1 Offshore Habitats and Biological communities

The NWMR has a large area of continental shelf and continental slope, with a range of bathymetric
features such as canyons, plateaus, terraces, ridges, reefs, banks and shoals. The marine
environment in this region is typified by tropical to sub-tropical marine ecosystems with diverse
habitats from soft sediments, canyons, remote coral reefs and limestone pavement.

The key habitats and biological communities representative of the broader NWMR are summarised
in Table 4-1.

The key habitats and biological communities representative of the broader SWMR and NMR are
summarised in Table 4-2 and Table 4-3.
4.4.2 Shoreline habitats and biological communities

The NWMR encompasses offshore and coastal waters, islands and mainland shoreline habitats
typified by mangroves, tidal flats, saltmarshes, sandy beaches, and smaller areas of rocky shores.
Each of these shoreline types has the potential to support different flora and fauna assemblages due
to the different physical factors (e.g. waves, tides, light, etc.) influencing the habitat.

The key shoreline habitats representative of the broader NWMR are summarised in Table 4-1.

The key shoreline habitats representative of the broader SWMR and NMR are summarised in Table
4-2 and Table 4-3.
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Table 4-1 Habitats and biological communities within the NWMR

Habitat/Community Browse NWS / Scarborough North-west Cape Reference
Offshore habitats and biological communities
Soft sediment with infauna The offshore environment of the NWMR comprises predominately of seabed habitats dominated by soft sediments
(sandy and muddy substrata with occasional patches of coarser sediments) and sparse benthic biota. The benthic
communities inhabiting the predominantly soft, fine sediments of the offshore habitats are characterised by infauna
such as polychaetes, and sessile and mobile epifauna such as crustacea (shrimp, crabs and squat lobsters) and
echinoderms (starfish, cucumbers).The density of benthic fauna is typically lower in deep-sea sediment habitats
(greater than 200 m) than in shallower coastal sediment habitats, but the diversity of communities may be similar.
Soft sediment with hard A unique seafloor feature combining both soft sediment and hard substrates, including outcrops, terraces, Section 9
substrate outcropping continental slope, and escarpments. This habitat is found in offshore areas of the NWMR, often associated with key
ecological features such as the Ancient coastline at 125 m depth contour KEF.
Ancient Coastline at 125 Ancient Coastline at 125 m Depth | Ancient Coastline at 125 m Depth Contour KEF Section 9
m Depth Contour KEF Contour KEF Continental Slope Demersal Fish Communities
Continental Slope Continental Slope Demersal Fish | KEF
Demersal Fish Communities KEF
Communities KEF
Coral Reef Coral reef habitats within the NWMR have a high species diversity that includes corals, and associated reef species
such as fishes, crustaceans, invertebrates, and algae. Coral reef habitats of the offshore environment of the NWMR
include remote oceanic reef systems, large platform reefs, submerged banks and shoals.
Browse Island Rowley Shoals (including - Section 10
Scott Reef Mermaid Reef, Clerke Reef,
Seringapatam Reef Imperieuse Reef)
Ashmore Reef Glomar Shoal
Cartier Island Rankin Bank
Hibernia Reef
Seagrass and Macroalgae Seagrass beds and benthic macroalgae reefs are a main food source for many marine species and also provide key
communities habitats and nursery grounds (Heck Jr. et al., 2003; Wilson et al., 2010). In the northern half of Western Australia,
these habitats are restricted to sheltered and shallow waters, including around offshore reef systems, due to large
tidal movement, high turbidity, large seasonal freshwater run-off and cyclones.
Scott Reef Rowley Shoals (including; Section 10
Seringapatam Reef Mermaid Reef, Clerke Reef,
Ashmore Reef Imperieuse Reef)
Filter Feeders/ heterotrophic Filter feeder epifauna such as sponges, ascidians, soft corals and gorgonians are animals that feed by actively
filtering suspended matter and food particles from water, by passing the water over specialised filtration structures
(DEWHA, 2008). Filter feeders generally live in areas that have strong currents and hard substratum, often
associated with deeper environments of the shoals and banks in the offshore NWMR.
Lower outer reef slopes Glomar Shoal Cape Range canyon system Section 10
of the oceanic reef Rankin Bank
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Habitat/Community Browse NWS / Scarborough North-west Cape Reference
systems such as Scott Ancient coastline at 125 m depth
Reef contour KEF
Sandy Beaches Sandy beaches are dynamic environments, naturally fluctuating in response to external forcing factors (e.g. waves,
currents, etc). Sandy beaches vary in length, width and gradient, and in sediment type, composition, and grain size
throughout the NWMR, being found around islands and reefs in the offshore areas of the region.
Browse Island Montebello Islands Muiron Islands Section 10
Scott Reef (Sandy Islet) Lowendal Islands
Ashmore Reef Barrow Island
Cartier Island
Nearshore/coastal habitats and biological communities
Coral Reef Coral reef habitats typically found in nearshore regions of the NWMR include the fringing reefs around coastal
islands and the mainland shore.
Kimberley Dampier Archipelago Ningaloo Reef Section 10
East Holothuria and Long | Montebello, Lowendal and Exmouth Gulf
reefs Barrow Island Groups Shark Bay
Bonaparte and
Buccaneer Archipelagos
Montgomery Reef
Adele complex (Beagle,
Mavis, Albert, Churchill
reefs, Adele Island)
Seagrass and Macroalgae Seagrass beds and benthic macroalgae reefs are a main food source for many marine species and also provide key
communities habitats and nursery grounds (Heck Jr. et al., 2003; Wilson et al., 2010). In the nearshore areas of the NWMR,
these habitats are restricted to sheltered and shallow waters due to large tidal movement, high turbidity, large
seasonal freshwater run-off and cyclones. These areas include in bays and sounds and around reef and island
groups.
King Sound Roebuck Bay Ningaloo Reef Section 10

Dampier Archipelago
Montebello, Lowendal and
Barrow Island Groups

Exmouth Gulf
Shark Bay

Filter Feeders/ heterotrophic

Filter feeder epifauna such as sponges, ascidians, soft corals and gorgonians are animals that feed by actively
filtering suspended matter and food particles from water, by passing the water over specialised filtration structures
(DEWHA, 2007a). Filter feeders generally live in areas that have strong currents and hard substratum. Conversely,
higher diversity infauna are mainly associated with soft unconsolidated sediment and infauna communities are
considered widespread and well represented along the continental shelf and upper slopes of the NWMR. In
nearshore areas of the NWMR, these species are generally found around reef systems.

Deeper habitats of Rankin Bank
and Glomar Shoal

Deeper habitats of Ningaloo Reef and the
protected sponge zone in the south
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Habitat/Community Browse NWS / Scarborough North-west Cape Reference

Mangroves Mangroves grow in intertidal mud and sand, with specially adapted aerial roots (pneumatophores) that provide for
gas exchange during low tide (McClatchie et al., 2006). Mangrove forests can help stabilise coastal sediments,
provide a nursery ground for many species of fish and crustacean, and provide shelter or nesting areas for seabirds
(McClatchie et al., 2006). Mangroves are confined to shoreline habitats, in nearshore areas of the NWMR.

Dampier Peninsula Pilbara Coastline (including; Shark Bay

(including Carnot Bay, Ashburton River Delta, Coolgra Mangrove Bay, Cape Range Peninsula
Beagle Bay and Pender Point, Robe River Delta, Yardie Exmouth Gulf

Bay) Landing, Yammadery Island and

the Mangrove Islands)
Montebello, Lowendal and
Barrow Island Groups
Roebuck Bay

Saltmarshes Saltmarshes communities are confined to shoreline habitats and are typically dominated by dense stands of
halophytic plants such as herbs, grasses, and low shrubs. 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.

- Eighty Mile Beach Shark Bay
Roebuck Bay
Sandy Beaches Sandy beaches are dynamic environments, naturally fluctuating in response to external forcing factors (e.g. waves,

currents, etc). Sandy beaches vary in length, width and gradient, and in sediment type, composition, and grain size
throughout the NWMR.

Sandy beaches are important for both resident and migratory seabirds and shorebirds and can also provide an
important habitat for turtle nesting and breeding. They are located along many coastlines of the nearshore
environments of the NWMR.

Cape Domett Eighty Mile Beach Ningaloo coast
Lacrosse Island Eco Beach Muiron Islands
Dampier Archipelago Exmouth Gulf

Inshore Pilbara Islands (Northern,
Middle, and Southern)
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Table 4-2 Habitats within the SWMR

Habitat/Community Location

Offshore

Soft sediment with infauna Most of the SWMR seafloor is composed of soft unconsolidated sediments, but due to large variations in bathymetry there are marked
differences in sedimentary composition and benthic assemblage structure across the region. Despite the prevalence of these habitats in
the SWMR, very little is known about the composition or distribution of the region’s sedimentary infauna (DEWHA, 2008b)

Soft sediment with hard A unique seafloor feature combining both soft sediment and hard substrates, including outcrops, terraces, continental slope, and
substrate outcropping escarpments.

Perth Canyon Marine Park

Ancient coastline at 90-120 m depth contour KEF
Diamantina Fracture Zone

Naturaliste Plateau

Coral Reef To date, studies and understanding of the corals within the SWMR have concentrated on the shallow water areas in State Waters. Within
the deeper Commonwealth waters of the SWMR little is known of the distribution of corals.

Filter Feeders/ heterotrophic Filter feeder epifauna such as sponges, ascidians, soft corals and gorgonians are animals that feed by actively filtering suspended matter
and food particles from water, by passing the water over specialised filtration structures (DEWR, 2007). Filter feeders generally inhabit
deeper habitat (below the photic zone) that have strong currents and hard substratum

Ancient coastline at 90-120 m depth
Diamantina Fracture Zone
Naturaliste Plateau

Perth Canyon Marine Park
South-west Corner Marine Park

Nearshore

Coral Reef The northern extent of the SWMR coincides loosely with the disappearance of abundant and diverse coral from coastal habitats. To the
south of Shark Bay, abundant corals occur predominantly around offshore islands, with corals at inshore sites occurring in very isolated
patches of non-reef coral communities, usually of reduced species richness.

Houtman Abrolhos Islands
Rottnest Island

Seagrass and Macroalgae Within the SWMR, macroalgae and seagrass communities are noted for their extent, species richness and endemism. The clear waters
communities of the region allow light to reach greater depths, with some species found at much greater depths than usual (down to 120 m) (DEWR,
2007). Of the known species there are more than 1000 species of macro-algae and 22 species of seagrass consisting of tropical and
temperate species. Seagrass and macro-algae occur in areas with sheltered bays and in the inter-reef lagoons along exposed sections of
the coast.

Houtman Abrolhos Islands
Jurien Marine Park

Shoalwater Islands Marine Park
Geographe Marine Park
Cockburn Sound

Rottnest Island
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Habitat/Community Location

Commonwealth marine environment within and adjacent to the west-coast inshore lagoons KEF
Commonwealth marine environment within and adjacent to Geographe Bay KEF
Commonwealth marine environment surrounding the Recherche Archipelago KEF

Filter Feeders/ heterotrophic Filter feeder epifauna such as sponges, ascidians, soft corals and gorgonians are animals that feed by actively filtering suspended matter
and food particles from water, by passing the water over specialised filtration structures (DEWR, 2007). Filter feeders generally live in
areas that have strong currents and hard substratum.

Houtman Abrolhos Islands
Recherche Archipelago

Mangroves Mangroves grow in intertidal mud and sand, with specially adapted aerial roots (pneumatophores) that provide for gas exchange during
low tide (McClatchie et al., 2006). Mangrove forests can help stabilise coastal sediments, provide a nursery ground for many species of
fish and crustacean, and provide shelter or nesting areas for seabirds (McClatchie et al., 2006). Mangroves are confined to shoreline
habitats, in nearshore areas of the SWMR.

Houtman Abrolhos Islands

Sandy Beaches Sandy beaches within the SWMR are important for both resident and migratory seabirds and shorebirds and can also host breeding
populations of the Australian sea lion. They are found along many coastlines of the nearshore environments of the SWMR. In addition to
this, beaches in the SWMR provide a variety of socio-economic values including tourism, commercial and recreational fishing, and
support other recreational activities.

Houtman Abrolhos Islands

Marmion Marine Park

Ngari Capes Marine Park

Walpole and Nornalup Inlets Marine Park
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Table 4-3 Habitats and Biological Communities within the NMR

Habitat/Community

Location

Offshore habitats and biological communities

Soft sediment with infauna

Most of the offshore environment of the NMR is characterised by relatively flat expanses of soft sediment seabed. The soft sediments of
the region are characterised by moderately abundant and diverse communities of infauna and mobile epifauna dominated by
polychaetes, crustaceans, molluscs, and echinoderms.

Soft sediment with hard
substrate outcropping

A unique seafloor feature combining both soft sediment and hard substrates, including outcrops, terraces, continental slope, and
escarpments. The variability in substrate composition may contribute to the presence of unique ecosystems. Species present include
sponges, soft corals and other sessile filter feeders associated with hard substrate sediments.

Carbonate bank and terrace system of the Van Diemen Rise KEF
Pinnacles of the Bonaparte Basin KEF

Coral Reef

Offshore coral reefs within the NMR is generally associated with a series of submerged shoals and banks. The shoals/banks in the region
support tropical marine biota consistent with that found on emergent reef systems of the Indo West Pacific region such as Ashmore Reef,
Cartier Island, Seringapatam Reef and Scott Reef (Heyward et al., 1997)

Pinnacles of the Bonaparte Basin KEF
Evans Shoal

Tassie Shoal

Blackwood Shoal

Filter Feeders/ heterotrophic

Filter feeder epifauna such as sponges, ascidians, soft corals and gorgonians are animals that feed by actively filtering suspended matter
and food particles from water, by passing the water over specialised filtration structures (DEWHA, 2007b). Filter feeders generally live in
areas that have strong currents and hard substratum and typically associated with the deeper habitats of the submerged shoals and
banks, and canyon features.

Carbonate bank and terrace system of the Van Diemen Rise KEF
Pinnacles of the Bonaparte Basin KEF

Tributary Canyons of the Arafura Depression KEF

Evans Shoal

Tassie Shoal

Goodrich Bank

Nearshore

Coral Reef

Within the NMR corals occur both as reefs and in non-reef coral communities. Nearshore reefs include patch reefs and fringing reefs
sparsely distributed within the region. Coral reefs within the NMR provides breeding and aggregation areas for many fish species
including mackerel and snapper and offer refuges for sea snakes and apex predators such as sharks.

Submerged coral reefs of the Gulf of Carpentaria KEF
Darwin Harbour

Seagrass and Macroalgae
communities

Seagrasses provide key habitats in the NMR. They stabilise coastal sediments and trap and recycle nutrients. They provide nursery
grounds for commercially harvested fish and prawns and provide feeding grounds for dugongs and green turtles. Seagrass distribution in
the region is largely associated with sheltered small bays and inlets including shallow waters surrounding inshore islands.

Field Island
The mainland coastline adjacent to Kakadu National Park
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Habitat/Community Location

Filter Feeders/ heterotrophic Filter feeder epifauna such as sponges, ascidians, soft corals, and gorgonians are animals that feed by actively filtering suspended
matter and food particles from water, by passing the water over specialised filtration structures (DEWHA, 2007b). Filter feeders generally
live in areas that have strong currents and hard substratum.

Cape Helveticus

Mangroves Mangroves grow in intertidal mud and sand, with specially adapted aerial roots (pneumatophores) that provide for gas exchange during
low tide (McClatchie et al., 2006). Mangroves provide habitat for waterbirds and support many commercially and recreationally important
fish and crustacean species for parts of their life cycles. They buffer the coast from large tidal movements, storm surges and flooding.

Tiwi Islands
Darwin Harbour
The mainland coastline adjacent to the Daly River

Sandy Beaches Sandy beaches vary in length, width and gradient, and in sediment type, composition, and grain size throughout the NMR and are
important for both resident and migratory seabirds and shorebirds. Sandy beaches can also provide an important habitat for turtle
nesting. They are located along many coastlines of the nearshore environments of the islands and mainland shores of the NMR.

Tiwi Islands
Cobourg Peninsula
Joseph Bonaparte Gulf
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5. FISHES, SHARKS AND RAYS

5.1 Regional Context

Western Australian waters provide important habitat for listed fishes, sharks, and rays including
areas that support key life stages such as breeding, foraging, and migration routes for fish species.
Pelagic and demersal fishes occupy a range of habitats throughout each of the regions, from coral
reefs to open offshore waters, and are an extremely important component of ecosystems, providing
a link between primary production and higher predators, with many species being of conservation
value and important for commercial and recreational fishing.

The fish fauna in the NWMR is diverse. Of the approximately 500 shark species found worldwide,
94 are found in the region (DEWHA, 2008). Approximately 54 species of syngnathids (seahorses,
seadragons, pipehorses and pipefishes) and one species of solenostomids (ghostpipefishes) are
also known to occur in the NWMR or adjacent State waters (DSEWPAC, 2012a).

The fish fauna of the SWMR includes more than 900 species occupying a large variety of habitats.
However, only three species of bony fishes known to occur in the region are listed under the EPBC
Act as threatened or marine species, and seven listed species of shark (DSEWPAC, 2012b).

The NMR is considered an important area for the sawfish and river shark species group, with five
species of sawfishes and river sharks listed under the EPBC Act known to occur in the region
(DSEWPAC, 2012c). Approximately 28 species of syngnathids and two species of solenostomids
are listed marine and known to occur in the NMR, however there is a paucity of knowledge on the
distribution, relative abundance and habitats of these species in the region (DEWHA, 2008).

The following sections focus on the fish species (including sharks and rays) listed as threatened or
migratory that are known to occur within the NWMR. In addition, listed, conservation dependent fish
and shark species for the NWMR are described. A detailed account of commercial and recreational
fisheries that operate in the region is provided in Section 11.

Table 5-1 outlines the threatened and migratory fish species that may occur within the NWMR, with
their conservation status and relevant recovery plans and/or conservation advice. Table 5-2 provides
information for species of fish that are listed as conservation dependent that may occur within the
NWMR, NMR and SWMR. Note that currently there are no approved Conservation Advices in place
for any of these five species.
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Table 5-1 Fish species (including sharks and rays) identified by the EPBC Act PMST for the NWMR

Environment Protection and Biodiversity

Conservation Act 1999

WA Biodiversity
Conservation Act

Species Name [Common Name 2016 EPBC Act Part 13 Statutory Instrument
Threatened Migratory Listed Conservation
Status Status Status
Rhincodon typus | Whale shark Vulnerable Migratory Marine Other specially Conservation Advice Rhincodon typus whale shark.
protected fauna (Threatened Species Scientific Committee, 2015d)

Carcharias Grey nurse shark Vulnerable N/A Marine Vulnerable Recovery Plan for the Grey Nurse Shark (Carcharias
taurus (west coast taurus) (DOE, 2014a)

population)
Carcharodon White shark Vulnerable Migratory Marine Vulnerable Recovery Plan for the White Shark (Carcharodon
carcharias carcharias) (DSEWPAC, 2013b)
Isurus Shortfin mako N/A Migratory Marine N/A N/A
oxyrinchus
Isurus paucus Longfin mako N/A Migratory Marine N/A N/A
Lamna nasus Porbeagle shark N/A Migratory Marine N/A N/A

Mackerel shark
Carcharhinus Oceanic whitetip shark | N/A Migratory Marine N/A N/A
longimanus
Anoxypristis Narrow sawfish N/A Migratory Marine N/A N/A
cuspidata
Pristis clavata Dwarf sawfish Vulnerable Migratory Marine Priority Sawfish and River Sharks Multispecies Recovery Plan
Pristis pristis Largetooth Vulnerable Migratory Marine Priority (Commonwealth of Australia, 2015b)

(Freshwater) sawfish
Pristis zijsron Green sawfish Vulnerable Migratory Marine Vulnerable
Glyphis garricki Northern river shark Endangered |N/A Marine Priority
Manta alfredi Reef manta ray N/A Migratory Marine N/A N/A
Manta birostris Giant manta ray N/A Migratory Marine N/A N/A

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

Controlled Ref No: G2000RH1401743486

Revision: 0
Uncontrolled when printed. Refer to electronic version for most up to date information.

Woodside ID: 1401743486

Page 46 of 231




Description of the Existing Environment

Table 5-2 EPBC Act listed Conservation Dependent species of fishes and sharks that may occur in

the NWMR, NMR and SWMR

Species Name Common Name

Likely Occurrence
/ Distribution

Listing Advice

Hoplostethus
atlanticus

Orange roughy,
Deep-sea perch, Red
roughy

SWMR

No conservation listing advice for this
species. Refer to the Marine bioregional
plan for the SWMR (DSEWPAC, 2012b)
for further information

Thunnus maccoyii Southern bluefin tuna

NWMR and SWMR

Threatened Species Scientific Committee
(2010)

school shark,
Snapper shark, Tope,
Soupfin shark

Sphyrna lewini Scalloped NWMR, NMR and Threatened Species Scientific Committee
hammerhead SWMR (2018)
Centrophorus Southern dodfish, SWMR Threatened Species Scientific Committee
zeehaani Endeavour dogfish, (2013)
Little gulper shark
Galeorhinus galeus School shark, Eastern | SWMR Threatened Species Scientific Committee

(2009)

5.2 Protected Sharks, Sawfishes and Rays in the NWMR

The EPBC Act Protected Matters search (Appendix A) identified seven species of shark and five
species of river shark or sawfish listed as threatened and/or migratory within the NWMR. In addition,
two species of ray (the reef manta ray and giant manta ray) are listed as migratory within the region
(refer Table 5-2).

5.2.1 Sharks and Sawfishes

The shark species known to occur within the NWMR include: the whale shark, grey nurse shark,
white shark, shortfin mako, and longfin mako (Table 5-2).

Five species of river shark or sawfish known to occur in the NWMR and include: the narrow sawfish,
northern river shark, freshwater sawfish, green sawfish and dwarf sawfish (Table 5-2).

There are identified BIAs within the NWMR for the whale shark, freshwater sawfish, green sawfish,
and dwarf sawfish (refer Section 5.3.2).

Table 5-2 Information on the threatened shark and sawfish species within the NWMR

Species

Preferred Habitat and Diet

Habitat Location

Whale shark

Preferred habitat: They have a widespread
distribution in tropical and warm temperate seas,
both oceanic and coastal (Last and Stevens,
2009). The species is widely distributed in
Australian waters.

Diet: Whale sharks are planktivorous sharks and
feed on a variety of planktonic organisms including
krill, jellyfish, and crab larvae (Last and Stevens,
2009).

Ningaloo Reef is the main known
aggregation site for whale sharks in
Australian waters and has the largest
density of whale sharks per kilometre
in the world (Martin, 2007).

Refer Table 5-3 for the BIA summary
for the whale shark.

Grey nurse shark
(west coast
population)

Preferred habitat: Most commonly found in
temperate waters on, or close to, the bottom of the
continental shelf, from close inshore to depths of
about 200 m (McAuley, 2004).

Diet: A variety of teleost and elasmobranch fishes
and some cephalopods (Gelsleichter et al., 1999;
Smale, 2005).

Details of movement patterns of the
western sub-population are unclear
(McAuley, 2004) and key aggregation
sites have not been formally
identified within the NWMR (Chidlow
et al., 2006). The NWMR represents
the northern limit of the west coast
population.
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Species

Preferred Habitat and Diet

Habitat Location

White shark

Preferred habitat: The species typically occurs in
temperate coastal waters between the shore and
the 100 m depth contour; however, adults and
juveniles have been recorded diving to depths of
1000 m (Bruce et al., 2006; Bruce, 2008).

Diet: Smaller white sharks (less than 3 m in length)
feed primarily on teleost and elasmobranch fishes,
broadening their diet as larger sharks to include
marine mammals (Last and Stevens, 2009).

There are no known aggregation
sites for white sharks in the NWMR,
and this species is most often found
south of North-west Cape, in low
densities (DSEWPAC, 2012a).
Given the migratory nature of the
species, most likely has a broad
distribution within the NWMR. No
BlAs identified for NWMR.

Shortfin mako

Preferred habitat: The shortfin mako shark is a
pelagic species with a circumglobal, wide-ranging
oceanic distribution in tropical and temperate seas
(Mollet et al., 2000). Tagging studies indicate
shortfin makos spend most of their time in water
less than 50 m deep but with occasional dives up
to 880 m (Abascal et al., 2011; Stevens et al.,
2010).

Diet: Feeds on a variety of prey, such as teleost
fishes, other sharks, marine mammals, and marine
turtles (Campana et al., 2005).

Given the migratory nature of the
species, most likely has a broad
distribution within the NWMR. No
BIAs identified for NWMR.

Longfin mako

Preferred habitat: A pelagic species with a wide-
ranging oceanic distribution in tropical and
temperate seas (Mollet et al., 2000).

Diet: Primarily teleost fishes and cephalopods
(primarily squid) (Last and Stevens, 2009).

Records on longfin mako sharks are
sporadic and their complete
geographic range is not well known
(Reardon et al., 2006).

Given the migratory nature of the
species, most likely has a broad
distribution within the NWMR. No
BlAs identified for NWMR.

Mackerel/Porbeagle
shark

Preferred habitat: The porbeagle shark primarily
inhabits offshore waters around the edge of the
continental shelf. They occasionally move into
coastal waters, but these movements are
temporary (Campana and Joyce, 2004; Francis et
al., 2002). The porbeagle shark is known to dive to
depths exceeding 1300 m (Campana et al., 2010;
Saunders et al., 2011).

Diet: Primarily teleost fish, elasmobranchs, and
cephalopods (primarily squid) (Joyce et al., 2002;
Last and Stevens, 2009).

In Australia, the species occurs in
waters from southern Queensland to
south-west Australia (Last and
Stevens, 2009). Distribution within
the NWMR is unknown, but there are
several records for this species on
the NWS in the Atlas of Living
Australia (ALA).

Oceanic whitetip
shark

Preferred habitat: The oceanic whitetip shark is
globally distributed in warm-temperate and tropical
oceans (Andrzejaczek et al., 2018). The species
may occur in tropical and sub-tropical offshore and
coastal waters around Australia. They primarily
occupy pelagic waters in the upper 200 m of the
water column; however, they have been observed
diving to depths of around 1000 m, potentially
associated with foraging behaviour (Howey-Jordan
et al., 2013; D'Alberto et al., 2017). The species is
highly migratory, travelling large distances
between shallow reef habitats in coastal waters
and oceanic waters (Howey-Jordan et al., 2013).
The species does exhibit a strong preference for
warm and shallow waters above 120 m.

Diet: Opportunistic feeders and generally target a
variety of finfishes and pelagic squid, depending
on habitat. Target pelagics such as tuna in open
ocean as noted by the large bycatch numbers in
the long line fisheries.

Given the migratory nature of the
species, most likely has a broad
distribution within the NWMR. No
BlAs identified for NWMR.
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Species

Preferred Habitat and Diet

Habitat Location

Narrow sawfish

Preferred habitat!: Shallow coastal, estuarine, and
riverine habitats, however it may occur in waters
up to 40 m deep (D’Anastasi et al., 2013).

Diet: Shoaling fishes, such as mullet, as well as
molluscs and small crustaceans (Cliff and Wilson,
1994).

Shallow coastal waters of the Pilbara
and Kimberly coasts (Last and
Stevens, 2009).

Northern river shark

Preferred habitat’: Rivers, tidal sections of large
tropical estuarine systems and macrotidal
embayments, as well as inshore and offshore
marine habitats (Pillans et al., 2009; Thorburn and
Morgan, 2004). Adults have been recorded only in
marine environments. Juveniles and sub-adults
have been recorded in freshwater, estuarine and
marine environments (Pillans et al., 2009).

Diet: Variety of fish and crustaceans (Stevens et
al., 2005)

Within the NWMR records have
come from both the west and east
Kimberley, including King Sound, the
Ord and King rivers, West Arm of
Cambridge Gulf and also from
Joseph Bonaparte Gulf (Thorburn
and Morgan, 2004; Stevens et al.,
2005; Thorburn, 2006; Field et al.,
2008; Pillans et al., 2008, Whitty et
al., 2008; Wynen et al., 2008).

Largetooth
(Freshwater) sawfish

Preferred habitat: Sandy or muddy bottoms of
shallow coastal waters, estuaries, river mouths and
freshwater rivers, and isolated water holes.

Diet: Shoaling fishes, such as mullet, as well as
molluscs and small crustaceans (Cliff and Wilson,
1994).

Refer Table 5-3 for the BIA summary
for the freshwater sawfish.

Green sawfish

Preferred habitat’: Inshore coastal environments
including estuaries, river mouths, embayments,
and along sandy and muddy beaches, as well as
offshore marine habitat (Stevens et al., 2005;
Thorburn et al., 2003).

Diet: Schools of baitfish and prawns (Poganoski et
al., 2002), molluscs and small crustaceans (Cliff
and Wilson, 1994).

Refer Table 5-3 for the BIA summary
for the green sawfish.

Dwarf sawfish

Preferred habitat’: Shallow (2 to 3 m) silty coastal
waters and estuarine habitats, occupying relatively
restricted areas and moving only small distances
(Stevens et al., 2008)

Diet: Shoaling fish such as mullet, molluscs, and
small crustaceans (Cliff and Wilson, 1994).

Refer Table 5-3 for the BIA summary
for the dwarf sawfish.

1 Preferred habitat as described within the Sawfish and River Sharks Multispecies Recovery Plan (Commonwealth of Australia, 2015b).

5.2.2 Rays

Rays are commonly found in the NWMR. Two listed and migratory species of ray known to occur
within the NWMR: the reef manta ray and giant manta ray.

No BIAs for either the reef or giant manta ray species have been identified in the NWMR.

Table 5-3 Information on migratory ray species within the NWMR

Species

Preferred Habitat and Diet

Habitat Location

Reef manta ray

Preferred habitat: The reef manta ray is commonly
sighted within productive nearshore environments,
such as island groups, atolls or continental
coastlines. However, the species has also been
recorded at offshore coral reefs, rocky reefs, and
seamounts (Marshall et al., 2009).

Diet: Feed on planktonic organisms including krill
and crab larvae.

A resident population of reef manta
rays has been recorded at Ningaloo
Reef.

No BIAs identified for NWMR.

Giant manta ray

Preferred habitat: The species primarily inhabits
near-shore environments along productive
coastlines with regular upwelling, but they appear

The Ningaloo Coast is an important
area for giant manta rays from March
to August (Preen et al., 1997).
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Species Preferred Habitat and Diet Habitat Location

to be seasonal visitors to coastal or offshore sites No BIAs identified for NWMR.
including offshore island groups, offshore
pinnacles and seamounts (Marshall et al., 2011).
Diet: Feed on planktonic organisms including krill
and crab larvae.

5.3 Fish, Shark and Sawfish Biological Important Areas in the NWMR

A review of the National Conservation Values Atlas identified Biologically Important Areas (BIAs) for
four species of shark and sawfish (whale shark, freshwater sawfish, green sawfish and dwarf
sawfish) within the NWMR. The BIAs for the whale shark and the sawfish species include foraging,
nursing and pupping areas. These are described in Table 5-4.
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Table 5-4 Fish, whale shark and sawfish BIAs within the NWMR

: Woodside Activity BIAs
Species Area
Browse | NWS/S | NWC Pupping Nursing Foraging
Whale shark v v v No pupping BIA identified within | No nursing BIA identified Foraging (high density) in Ningaloo
the NWMR within the NWMR Marine Park and adjacent
Commonwealth waters (March—July)
Foraging northward from Ningaloo
along the 200 m isobath (July — Nov).
Green sawfish V4 v - Pupping in Cape Keraudren Nursing in Cape Keraudren Foraging in Cape Keraudren
(pupping occurs in summer ina | Nursing in waters adjacent to | Foraging in Roebuck Bay
narrow area adjacent to Eighty Mile Beach Foraging in Cape Leveque
shoreline) Foraging in Camden Sound
Pupping in Willie Creek
Pupping in Roebuck Bay
Pupping in Cape Leveque
Pupping in waters adjacent to
Eighty Mile Beach
Pupping (likely) in Camden
Sound.
Largetooth (freshwater) v V4 - Pupping in the mouth of the Nursing (likely) in King Foraging in the mouth of the Fitzroy
sawfish Fitzroy River (January to May) Sound River (January to May)
Roebuck Bay (Jan — May) Roebuck Bay (Jan — May) Foraging in King Sound
Pupping likely in waters Roebuck Bay (Jan — May)
adjacent to Eighty Mile Beach Foraging in waters adjacent to Eighty
Mile Beach
Dwarf sawfish v v - Pupping in King Sound Nursing in King Sound Foraging in King Sound
Pupping in waters adjacent to Nursing waters adjacent to Foraging in Camden Sound
Eighty Mile Beach Eighty Mile Beach Foraging in waters adjacent to Eighty
Mile Beach
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Figure 5-1 Whale shark BlAs for the NWMR and tagged whale shark tracks
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Figure 5-2 Sawfish BIAs for the NWMR
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5.4 Fish Assemblages of the NWMR

5.4.1 Regional Context for Fish Assemblages of NWMR

The NWMR contains a diverse range of fishes of tropical Indo-west Pacific affinity (Allen et al., 1988).
The region is characterised by the highest level of endemism and species diversity compared with
other areas of the Australian continental slope. Last et al. (2005) recorded 1431 species from the
three bioregions encompassing the continental slope, whilst also acknowledging some information

gaps.

The NWMR is known for its demersal slope fish assemblages; the continental slope of the Timor
Province and the North-west Transition supports more than 418 and 505 species of demersal fishes
respectively, of which 64 are considered to be endemic. This is the second richest area for demersal
fish species across the entire Australian continental slope. Conversely, the broad Southern Province,
which covers most of southern Australia, supports 463 species, only 26 possibly being endemic. The
continental slope demersal fish assemblages of the NWMR have been identified as a KEF (DEWHA,
2008), as described in Section 9.

The NWMR also features a diversity of pelagic fishes (those living in the pelagic zone) and bentho-
pelagic fishes, including tuna, billfish, bramids, lutjanids, serranids and some sharks (DEWHA,
2007a). These species feed on salps and jellyfish, and more often on secondary consumers such
as squid and bait fish. Water depth provides an indication of the level of interaction between pelagic
and benthic communities within the NWMR; in waters deeper than 1000 m, for instance, the trophic
system is pelagically-driven and benthic communities rely on particulates that fall to the seafloor
(DEWHA, 2007a).

Pelagic fishes play an important ecological role within the NWMR; small pelagic fishes, such as
lantern fish, inhabit a range of marine environments, including inshore and continental shelf waters
and form a vital link in and between many of the region’s trophic systems, feeding on pelagic
phytoplankton and zooplankton and providing a food source for a wide variety of predators including
large pelagic fishes, sharks, seabirds and marine mammals (Bulman, 2006; Mackie et al., 2007).
Large pelagic fishes, such as tuna, mackerel, swordfish, sailfish and marlin, are found mainly in
oceanic waters and occasionally on the continental shelf (Brewer et al., 2007). Both juvenile and
adult phases of the large pelagic species are highly mobile and have a wide geographic distribution,
although the juveniles more frequently inhabit warmer or coastal waters (DEWHA, 2008).

5.4.2 Listed Fish Species in the NWMR

The family Syngnathidae is a group of bony fishes that includes seahorses, pipefishes, pipehorses
and seadragons. Along with syngnathids, members of the related Solenostomidae family (ghost
pipefishes) are also found in the NWMR (DSEWPAC, 2012a).

There are 44 solenostomid and syngnathid species that are listed marine species that may occur
within the NWMR, although no species is currently listed as threatened or migratory, according to
the PMST report (Appendix A).

Syngnathids live in nearshore and inner shelf habitats, usually in shallow coastal waters, among
seagrasses, mangroves, coral reefs, macroalgae dominated reefs, and sand or rubble habitats
(Dawson, 1985; Lourie et al., 1999, Lourie et al., 2004; Vincent, 1996). Two species, the winged
seahorse (Hippocampus alatus) and western pipehorse (Solegnathus sp. 2) have been identified in
deeper waters of the NWMR (up to 200 m) (DSEWPAC, 2012a), however, these species were not
identified by the Protected Matters search of the NWMR.

Knowledge about the distribution, abundance and ecology of both syngnathids and solenostomids
in the NWMR is limited. No BIAs for syngnathids and solenostomids have been identified in the
NWMR.
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543 Browse

The proposed Browse activity area includes biologically important habitat for the whale shark and
three sawfish species:

¢ whale shark (foraging northward from Ningaloo along the 200 m isobath (July — Nov),

o freshwater sawfish (pupping, nursing and foraging areas),

e green sawfish (pupping, nursing and foraging areas); and

o dwarf sawfish (pupping, nursing and foraging areas).
BlAs for the shark and sawfish species are outlined in Table 5-4 and Figure 5-1.
The propc_)sed Browse activity area has partial overlap with the Continental slope demersal fish
communities KEF.

544 NWS/ Scarborough

The NWS / Scarborough activity area includes biologically important habitat for the whale shark and
three sawfish species:

¢ whale shark (foraging northward from Ningaloo along the 200 m isobath (July — Nov),
o freshwater sawfish (pupping, nursing and foraging areas),
e green sawfish (pupping, nursing and foraging areas); and
o dwarf sawfish (pupping, nursing and foraging areas).
BlAs for the whale shark and sawfish species are outlined in Table 5-4 and Figure 5-1.

The NWS / Scarborough activity area has partial overlap with the Continental slope demersal fish
communities KEF. The continental slope between North-west Cape and the Montebello Trough has
more than 500 fish species, 76 of which are endemic, which makes it the most diverse slope
bioregion in Australia (Last et al., 2005).

5.4.5 North-west Cape

The North-west Cape activity area includes biologically important foraging habitat for the whale
shark:

¢ whale shark, including:

- Foraging (high density) in Ningaloo Marine Park and adjacent Commonwealth waters
(March—-July); and

- Foraging northward from Ningaloo along the 200 m isobath (July — Nov).
BlAs for the whale shark are outlined in Table 5-4 and Figure 5-1.

The North-west Cape activity area coincides with part of the Continental slope demersal fish
communities KEF.
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6. MARINE REPTILES

6.1 Regional Context for Marine Reptiles

The NWMR contains important habitat for listed marine reptiles, including areas that support key life
stages such as nesting, internesting, migration and foraging for marine turtle species, and habitats
supporting resident sea snake and crocodile populations.

Six of the seven marine turtle species occur in Australian waters, and all six (the green turtle,
hawksbill turtle, loggerhead turtle, flatback turtle, leatherback turtle and olive ridley turtle) occur in
the NWMR and NMR.

There are 25 listed species of sea snake reported within or adjacent to the NWMR (Guinea, 2007a;
Udyawer et al., 2016), of which four are endemic to reef habitats in the remote parts of the region.
Nineteen (19) listed sea snake species are known to occur in the NMR, as reported in the Protected
Matters search (Appendix A).

There are significantly fewer marine reptile species that frequently occur within the SWMR and
presently include three species of listed marine turtle and one sea snake species. Other species of
sea snake may occur because of the southward-flowing Leeuwin Current, as vagrants in the region
(DSEWPAC, 2012b).

The following sections focus on the listed marine reptile species known to occur within the NWMR.

Table 6-1 outlines the threatened and migratory marine reptile species that occur within the NWMR,
with their conservation status and relevant recovery plans and/or conservation advice.
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Table 6-1 Marine reptile species identified by the EPBC Act PMST as potentially occurring within or utilising habitats in the NWMR for key life cycle

stages
. . WA Biodiversit
Environment Protection and o AZt
Species Biodiversity Conservation Act 1999 EPBC Act Part 13 Statutory
Common Name 2016
Name ¥ Instrument
Threatened Status gratory Listed | Conservation Status
Status
Caretta caretta | Loggerhead turtle Endangered Migratory Marine | Endangered
Chelonia Green turtle Vulnerable Migratory Marine Vulnerable
mydas
Dermochelys . Marine
coriacea Leatherback turtle Endangered Migratory Vulnerable Recovery Plan for Marine Turtles in
; Australia 2017-2027 (Commonwealth of
Eretmochelys Hawksbill turtle Vulnerable Migratory Marine Vulnerable Australia, 2017)
imbricata
l(;latator Flatback turtle Vulnerable Migratory Marine Vulnerable
epressus
Lgpldochelys Olive ridley turtle Endangered Migratory Marine Vulnerable
olivacea
AiDVSUIUS Marine Approved Conservation Advice for
a Fgefrontalis Short-nosed sea snake N/A Aipysurus apraefrontalis (Short-nosed Sea
P Snake) (DSEWPAC, 2011a)
AiDVSUIUS Marine Approved Conservation Advice for
foll?gs uama Leaf-scaled sea snake N/A Aipysurus foliosquama (Leaf-scaled Sea
q Snake) (DSEWPAC, 2011b)
;:cr)?ggljolglus Salt-water crocodile N/A Migratory Marine Other protected fauna N/A
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6.2 Marine Turtles in the NWMR

According to the Protected Matters search (Appendix A) six species of marine turtle known to occur
within the NWMR are listed as threatened and migratory (three Vulnerable and three Endangered)
under the EPBC Act—the green (Chelonia mydas), hawksbill (Eretmochelys imbricata), flatback
(Natator depressus), loggerhead (Caretta caretta), leatherback (Dermochelys coriacea) and olive
ridley (Lepidochelys olivacea) turtle (DSEWPAC, 2012a) (refer Table 6-1).

The NWMR supports globally significant breeding populations of four marine turtle species: the
green, hawksbill, flatback and loggerhead turtle. Olive ridley turtles are known to forage within the
NWMR, but there are only occasional records of the species nesting in the region. Leatherback
turtles regularly forage over Australian continental shelf waters within the NWMR but there are also
no records of the species nesting in the region (DSEWPAC, 2012a).

The six marine turtle species reported for the NWMR also occur within the NMR.

Three marine turtle species; the green, loggerhead, and leatherback turtle, have presumed feeding
areas within the SWMR; however, no known nesting areas exist within the region (DSEWPAC,
2012b).

Discrete genetic stocks have evolved within each marine turtle species. This is the result of marine
turtles returning to the location where they hatched. These genetically distinct stocks are defined by
the presence of regional breeding aggregations. Stocks are composed of multiple rookeries in a
region and are delineated by where there is little or no migration of individuals between nesting
areas. Turtles from different stocks typically overlap at feeding grounds (Commonwealth of Australia,
2017). There are 17 genetic stocks across both the NWMR and NMR (nine in the NWMR, six in the
NMR, and two overlapping both regions). Of these 17 genetic stocks, nine are known to occur within
Woodside’s three areas of activity (Table 6-2).

6.2.1 Life Cycle Stages

Marine turtles are highly migratory during non-reproductive life phases and have high site fidelity
during breeding and nesting life phases. Majority of their lives are spent in the ocean, but the adult
female marine turtles will come ashore to lay eggs in the sand above the high water mark on natal
beaches (Commonwealth of Australia, 2017). Figure 6-1 summarises the generalised life cycle of
marine turtles. Species-specific life cycle information is outlined within the Recovery Plan for Marine
Turtles of Australia (Commonwealth of Australia, 2017).
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Figure 6-1 Generalised life cycle of marine turtles (Commonwealth of Australia, 2017)

6.2.2 Habitat Critical to Survival for Marine Turtles in the NWMR

The Recovery Plan for Marine Turtles of Australia (Commonwealth of Australia, 2017) identifies
habitat critical to the survival of a species for marine turtle stocks under the EPBC Act. Habitat critical
to survival is defined by the EPBC Act Significant Impact Guidelines 1.1 — Matters of National
Environmental Significance as areas necessary:

o for activities such as foraging, breeding or dispersal;

o for the long-term maintenance of the species (including the maintenance of species essential
to the survival of the species);

e to maintain genetic diversity and long term evolutionary development; and
o for the reintroduction of populations or recovery of the species.

The Recovery Plan for Marine Turtles of Australia (Commonwealth of Australia, 2017) has identified
nesting locations and associated internesting areas as habitat critical to survival for four marine turtle
species within the NWMR and these are identified, described and mapped in Table 6-2 and Figure
6-2. No habitat critical to survival has been identified within the NWMR for olive ridley or leatherback
turtles.

Table 6-2 outlines the relevant genetic stock, habitat critical to survival and key life cycle stage
seasonality of the four species of marine turtles within the NWMR.
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Table 6-2 Genetic stock, habitat critical to survival and key life cycle stage seasonality of the four species of marine turtles within the NWMR

Species

Woodside Activity Area

Habitat Critical to Survival

Browse NWS/S NWC

Nesting (* Major
Rookery?)

Internesting Buffer

Seasonality-
Nesting

Preferred Habitat?

Green Turtle

NWS Stock (G-NWS)

Adele Island

Maret Island

Cassini Island
Lacepede Islands*
Barrow Island*
Montebello Islands (all with
sandy beaches)*
Serrurier Island
Dampier Archipelago
Thevenard Island
Northwest Cape*
Ningaloo coast

Ashmore Reef Stock (G-
AR)

Ashmore Reef*
Cartier Reef*

Scott Reef-Browse Island
Stock (G-ScBr)

Scott Reef (Sandy Islet)*
Browse Island*

20 km radius

Nov-Mar

All year (peak:
Dec-Jan)

Nov-Mar

Nearshore reef
habitats in the photic
zone.

Hawksbill Turtle

Western Australia Stock
(H-WA)

Dampier Archipelago
(including Rosemary Island
and Delambre Island)*
Montebello Islands (including
Ah Chong Island, South East
Island and Trimouille Island)*
Lowendal Islands (including
Varanus Island, Beacon Island
and Bridled Island)

Sholl Island

20 km radius

Oct-Feb

Nearshore and
offshore reef habitats.
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Species

Woodside Activity Area

Habitat Critical to Survival

Browse NWS/S NWC

Nesting (* Major
Rookery?)

Internesting Buffer

Seasonality-
Nesting

Preferred Habitat?

Flatback Turtle

Cape Domett Stock (F-
CD)

Cape Domett*
Lacrosse Island

South-west Kimberley
Stock (F-swKim)

Eighty Mile Beach*
Eco Beach*
Lacepede Islands

Pilbara Stock (F-Pil)

Montebello Islands
Mundabullangana Beach*
Barrow Island*

Cemetery Beach

Dampier Archipelago
(including Delambre Island*
and Huay Island)

Coastal islands from Cape
Preston to Locker Island

Unknown genetic stock
Kimberley, Western
Australia

Maret Islands

Montilivet Islands

Cassini Island

Coronation Islands (includes
Lamarck Island)
Napier-Broome Bay Islands
(West Governor Island, Sir
Graham Moore Island — near
Kalumbaru)

Champagny, Darcy and
Augustus Islands (Camden
Sound)

60 km radius

All year
(peak: Jul-Sep)

Oct-Mar

Oct-Mar

May-July

Nearshore and
offshore sub-tidal and
soft bottomed habitats
of offshore islands.
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Loggerhead Turtle
Western Australia Stock - - v Dirk Hartog Island* 20 km radius Nov-May Nearshore and island
(LH-WA) Muiron Islands* coral reefs, bays and
Gnaraloo Bay* estuaries in tropical
Ningaloo coast and warm temperate
latitudes.

1 Major rookeries as outlined in the Recovery Plan (Commonwealth of Australia, 2017)
2 Preferred habitat as outlined in the Recovery Plan (Commonwealth of Australia, 2017)
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Figure 6-2 Marine turtle species habitat critical to survival (nesting beaches and internesting buffers) for the NWMR
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6.3 Marine Turtle Biological Important Areas in the NWMR

A review of the National Conservation Values Atlas (DAWE, 2020?) identified BIAs for the four marine
turtle species that occur within the NWMR. These are described in Table 6-3. Note that nesting and
internesting BIAs are not listed in Table 6-3 as they are defined as in the Recovery Plan as habitat
critical to survival for marine turtles nesting beaches and internesting areas (refer Table 6-2).

2 http://www.environment.gov.au/webgis-framework/apps/ncva/ncva.jsf
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Table 6-3 Marine turtle BIAs within the NWMR

the NWMR.

Island group

Foraging at Delambre Island
Foraging around Dixon Island
Foraging in the De Grey River
area to Bedout Island
Foraging around the islands
between Cape Preston and

Woodside Activity BIAs
Species Area
Browse | NWS/S | NWC Mating Foraging Migration?®
Green turtle v v v No mating BIA identified within | Foraging inshore areas of Green turtles can migrate more
the NWMR. Barrow Island than 2600 km between their
Foraging at Montgomery Reef feeding and nesting grounds.
Foraging at Montebello Islands Individual turtles foraging in_the
Foraging at Dixon Island same area do not necessarily take
Foraging around Ashmore Reef the same migration route (Limpus
Foraging at Seringapatam Reef et al.,.1992).
and Scott Reef Ferreira et al. (2021) broadly
o : identified two migratory corridors,
Foraging in the De Grey River one used by the NWS stock-
area to Bedout Island -
Foraging around the Islands Pilbara and a_nother used by the
between Cape Preston and NWS stock-KlmberIey_ and the
Onslow and inshore of Barrow Scott-Browse stock with some
Island overlap at the northern a_nd
. . southern extents respectively.

Foraging aroqnd Dampier This study showed that the
Archipelago (|slan_ds to the west foraging distribution of green
of the Burrup Peninsula) turtles from two stocks in WA
Foraging at Legendre Island and expands throughout north-west
Huay Island and northern Australian coastal
Foraging around Delambre waters, including the NT and
Island Queensland.
Foraging in the Joseph
Bonaparte Gulf
Foraging in waters adjacent to
James Price Point

Hawksbill turtle v v v No mating BIA identified within | Foraging around the Lowendal Individuals may migrate up to

2400 km between their nesting
and foraging grounds
(DSEWPAC, 2012a).

3 Migration BIA does not exist for Marine Turtles — general information provided.
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Woodside Activity BIAs
Species Area
Browse | NWS/S | NWC Mating Foraging Migration?®
Onslow and inshore of Barrow
Island
Foraging around the islands of
the Dampier Archipelago (to the
west of the Burrup Peninsula)
Foraging at Ashmore Reef
Flatback turtle v v - Lacepede Islands Foraging at the islands between | There is evidence that some
Mating at Montebello Islands Cape Preston and Onslow and flatback turtles undertake long-
Mating at Dampier Archipelago | inshore of Barrow Island. distance migrations between
(islands to the west of the Foraging at Montebello Islands | breeding and feeding grounds
Burrup Peninsula) Foraging at Dampier (Limpus et al., 1983). However,
Mating at Barrow Island Archipelago (islands to the west | flatback turtles generally do not
A year-round internesting of the Burrup Peninsula) have a pelagic phase to their
buffer biologically important Foraging at Legendre Island and | lifecycle. Instead, hatchlings grow
area (BIA) of 80 km is located | Huay Island to maturity in shallow coastal
north and north-west of the Foraging at Delambre Island waters thought to be close to their

natal beaches (DSEWPAC,

Montebello Islands, extendin ingi
g | Foraging in the Joseph 20124a).

20 km further than the habitat | Bonaparte Depression

critical to survival. However, Foraging in waters adjacent to
use level for this BIA has been | james Price Point

defined as very low
(Commonwealth of Australia,
2017) and the habitat critical to
survival internesting buffer is
the legally recognised area of
protection under the EPBC Act
Significant Impact Guidelines
1.1 — Matters of National
Environmental Significance
Refer to the Marine
Bioregional Plan for the North-
west Marine Region
(DSEWPAC, 2012a) for
locations of seasonal 80 km
internesting buffer BIAs for
flatback turtles
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Loggerhead turtle V4 v - No mating BIA identified within | Foraging in the De Grey River Adult loggerhead turtles
the NWMR area to Bedout Island dispersing from Dirk Hartog Island
Foraging on the Western Joseph | beaches (near Shark Bay) have
Bonaparte Depression remained within WA waters from
Foraging in the waters adjacent | southern WA to the Kimberley.
to James Price Point Turtles dispersing from the North-

west Cape—Muiron Islands nesting
area have ranged north as far as
the Java Sea and the north-
western Gulf of Carpentaria, and
to south-west WA (DSEWPAC,

2012).
Olive ridley turtle v v - No mating BIA identified within | Foraging in the Western Joseph | Migration routes and distances
the NWMR Bonaparte Depression and Gulf | between nesting beaches and
Foraging in the Dampier foraging areas are not known for

Archipelago (islands to the west | Australian olive ridley turtles.
of the Burrup Peninsula)
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Figure 6-3 Marine turtle species BIAs within the NWMR

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

Controlled Ref No: G2000RH1401743486 Revision: 0 Woodside ID: 1401743486 Page 68 of 231
Uncontrolled when printed. Refer to electronic version for most up to date information.




Description of the Existing Environment

6.4 Marine Turtle Summary for NWMR

Six of the seven marine turtle species occur within the Woodside activity areas. Across all three
areas, globally significant breeding populations of four marine turtle species; the green, hawksbill,
flatback and loggerhead turtle, have been recorded.

However, offshore waters do not represent biologically important habitat for marine turtles in any of
the three Woodside activity areas. Isolated records of transient individuals (on post-nesting
migration) are expected, but there is no evidence of important habitat or behaviours for marine turtles
in offshore, open water environment of the NWS, in general.

6.4.1 Browse

The proposed Browse activity area includes major nesting areas that support globally significant
breeding populations of two marine turtle species:

e the green turtle, including two distinct genetic stocks (Ashmore Reef and Scott Reef-Browse
Island); and

¢ the flatback turtle, Cape Domett genetic stock.
Locations of habitat critical for each of the two species are outlined in Table 6-2 and Figure 6-2.

BlAs for the green and flatback turtle are outlined in Table 6-3 and Figure 6-3.

Table 6-4 Marine turtle key information for Browse activity area

Species / Genetic Stock Key Information
Green Turtle
Ashmore Reef Stock (G-AR) The G-AR stock nests in a localised area of the Indian Ocean in the Ashmore

Reef and Cartier Island AMP areas. Population estimates are not available for
Ashmore Reef, although annual breeding numbers are thought to be in the low
hundreds (Whiting, 2000).

Designated habitat critical for the G-AR stock are the nesting locations of
Ashmore Reef and Cartier Reef, and an internesting buffer of 20 km radius
around these rookeries, year-round with peak internesting activity occurring
December to January (refer Table 6 of the Recovery Plan).

Juvenile and adult turtles forage within the tidal/sub-tidal habitats of offshore
islands and coastal waters with coral reef, mangrove, sand, rocky reefs, and
mudflats where there are algal turfs or seagrass meadows present
(Commonwealth of Australia, 2017).

Scott Reef-Browse Island Stock (G- | The G-ScBr stock is a discrete unit known to nest at only two locations within
ScBr) the north-east Indian Ocean—Sandy Islet and Browse Island. There is
currently very limited data available for the G-ScBr stock, therefore population
numbers are not known.

Designated habitat critical for the G-ScBr stock are the nesting locations of
Sandy Islet and Browse Island, and an internesting buffer of 20 km radius
around these rookeries, for the period November to March (refer Table 6 of the
Recovery Plan).

Surveys conducted at Scott Reef in 2006, 2008 and 2009 indicate that the
summer months from late November to February are the preferred breeding
season for green turtles at Sandy Islet (Guinea, 2009).

Satellite tagging studies (Pendoley, 2005; Guinea, 2011) have provided an
indication of the behaviour and migratory routes of adult green turtles leaving
Scott Reef. Most animals appear to swim through South Reef lagoon and
disperse toward the Western Australian mainland via two distinct post-nesting
migration pathways; travelling east and north toward the Bonaparte
Archipelago and then north along the coast to foraging areas in NT waters, or
travelling south to Cape Leveque and then south along the coast to the Turtle
Islands off the mouth of the De Grey River in the Pilbara region (Ferreira et al.,
2021).
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Species / Genetic Stock Key Information
Flatback Turtle
Cape Domett Stock (F-CD) Cape Domett is an important high density nesting area. Combined with a

smaller site at Lacrosse Island, the F-CD stock is one of the largest flatback
turtle stocks in Australia. Average nesting abundance at Cape Domett is
estimated at 3250 females per year (Whiting et al., 2008).

Designated habitat critical for the F-CD stock are the nesting locations of Cape
Domett and Lacrosse Island, and an internesting buffer of 60 km radius around
these rookeries, year-round with peak internesting activity occurring July to
September.

Extending further than the habitat critical internesting buffer, an internesting
buffer BIA of 80 km is located at Cape Domett and Lacrosse Island.

6.4.2 North-west Shelf / Scarborough

The NWS / Scarborough activity area includes major nesting areas that support globally significant
breeding populations of three marine turtle species, representing four discreet genetic stocks:

o the green turtle, NWS genetic stock;

¢ the hawksbill turtle, WA genetic stock; and

¢ the flatback turtle, South-west Kimberley stock and Pilbara genetic stocks.
Locations of habitat critical for each of the four species are outlined in Table 6-2 and Figure 6-2.
BlAs for the green, hawksbill, and flatback are outlined in Table 6-3 and Figure 6-3.

Table 6-5 Marine turtle key information for NWS / Scarborough activity area

Species / Genetic Stock Key Information
Green Turtle
NWS Stock (G-NWS) The G-NWS stock is one of the largest green turtle stocks in the world and the

largest in the Indian Ocean. The G-NWS stock is estimated at approximately
20,000 individuals (DSEWPAC, 2012a) and the trend for the stock is reported
as stable (Commonwealth of Australia, 2017).

Major rookeries of the G-NWS stock within the NWS / Scarborough activity
area are located at Barrow Island and the Montebello Islands. These areas are
designated habitat critical for the stock and include an internesting buffer of 20
km radius around these rookeries, November to March.

Hawksbill Turtle

Western Australia Stock (H-WA) The H-WA stock is the largest in the Indian Ocean. The majority of the nesting
for this stock is located in the Pilbara. The Dampier Archipelago has the largest
nesting aggregation recorded. In particular, Rosemary Island supports the
most significant hawksbill turtle rookery in the WA region and one of the largest
in the Indian Ocean; approximately 500-1000 females nest on the island
annually, more than at any other WA rookery (Pendoley, 2005; Pendoley et al.,
2016).

Major rookeries of the H-WA stock within the NWS / Scarborough activity area
are located at Rosemary Island, Delambre Island and the Montebello Islands.
These areas are designated habitat critical for the stock and include an
internesting buffer of 20 km radius around these rookeries, October to

February.
Flatback Turtle
South-west Kimberley Stock (F- The genetic relationship between this nesting aggregation and the Cape
SwKim) Domett and Pilbara stocks is currently under review. Population numbers of

the F-swKim stock are unknown.

Major rookeries of the F-swKim stock are located at Eighty Mile Beach and
Eco Beach. These areas are designated habitat critical for the stock and
include an internesting buffer of 60 km radius around these rookeries, October
to March.
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Species / Genetic Stock Key Information

Pilbara Stock (F-Pil) The extent of genetic relatedness of flatback turtles along the WA coast is
currently under review. Population numbers of the F-Pil stock are unknown.
This stock nests on many islands in the Pilbara and southern Kimberley, with
major rookeries at Mundabullangana Beach, Delambre Island and Barrow
Island. These areas are designated habitat critical for the F-Pil stock and
include an internesting buffer of 60 km radius around these rookeries, October
to March.

Extending further than the habitat critical internesting buffer, a year-round
internesting buffer BIA of 80 km is located north and north-west of the
Montebello Islands. However, use level for this BIA has been defined as very
low (Commonwealth of Australia, 2017) and the habitat critical internesting
buffer is the legally recognised area of protection under the EPBC Act
Significant Impact Guidelines 1.1 — Matters of National Environmental
Significance.

Post-nesting satellite tracking indicates foraging occurs along the WA coast in
water shallower than 130 m and within 315 km of shore (Commonwealth of
Australia, 2017).

6.4.3 North-west Cape

The North-west Cape activity area includes major nesting areas that support globally significant
breeding populations of two marine turtle species, representing two discreet genetic stocks:

¢ the green turtle, NWS genetic stock; and

¢ the loggerhead turtle, Western Australia genetic stock.
Locations of habitat critical for each of the two species are outlined in Table 6-2 and Figure 6-2.
BlAs for the green and loggerhead turtles are outlined in Table 6-3 and Figure 6-3.

A 2018 survey, including on-beach monitoring of the Muiron Islands and Ningaloo Coast from North-
west Cape to Bungelup (Rob et al., 2019), supports the concept that North-west Cape and the Muiron
Islands are major important nesting areas for green and loggerhead turtles, as identified in the
Recovery Plan (Commonwealth of Australia, 2017).

Table 6-6 Marine turtle key information for North-west Cape activity area

Species / Genetic Stock Key Information
Green Turtle
NWS Stock (G-NWS) The G-NWS stock is one of the largest green turtle stocks in the world and the

largest in the Indian Ocean. The G-NWS stock is estimated at approximately
20,000 individuals (DSEWPAC, 2012a) and the trend for the stock is reported
as stable (Commonwealth of Australia, 2017).

There is one major rookery of the G-NWS stock located within the North-west
Cape activity area. Located on the mainland coast of the North-west Cape, this
area is designated habitat critical for the stock and includes an internesting
buffer of 20 km radius around the rookery, November to March.

Loggerhead Turtle

Western Australia Stock (LH-WA) The LH-WA stock is one of the largest in the world (Limpus, 2009). The trend
for the stock is reported as stable (Commonwealth of Australia, 2017).

Major rookeries of the LH-WA stock are located at Dirk Hartog Island, Muiron
Islands and Gnaraloo Bay. These areas are designated habitat critical for the
stock and include an internesting buffer of 20 km radius around these
rookeries, November to May.

Dirk Hartog Island in the Shark Bay Marine Park, with an average of 122 nests
per day over 2.1 km (Reinhold and Whiting, 2014), is recognised as the most
important loggerhead turtle rookery in WA (Commonwealth of Australia, 2016;
as cited in Rob et al., 2019).
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6.5 Sea Snakes

Sea shakes are commonly found in the NWMR and NMR, but less so in the SWMR, and occupy
three broad habitat types: shallow water coral reef and seagrass habitats, deepwater soft bottom
habitats away from reefs, and surface water pelagic habitats (Guinea, 2007a).

There are 25 listed species of sea snake reported within or adjacent to the NWMR (Guinea, 2007a;
Udyawer et al., 2016), of which four are endemic to reef habitats in the remote parts of the region:

e dusky sea snake (Aipysurus fuscus);

¢ large headed sea snake (Hydrophis pacificus);

e short-nosed sea shake (Aipysurus apraefrontalis); and
o |eaf-scaled sea snake (Aipysurus foliosquama).

The short-nosed sea snake and the leaf-scaled sea snake are listed threatened species (Critically
Endangered) under the EPBC Act (Table 6-7).

There is currently limited knowledge about the ranges and distribution patterns of sea snake species
in the NWMR, in addition to a lack of understanding of population status and threats. Recent findings
of A. apraefrontalis and A. foliosquama in locations outside of their previously defined ranges have
highlighted the lack of information on species distributions in the NWMR (Udyawer et al., 2016).
Udyawer et al. (2020) used a correlative modelling approach to understand habitat associations and
identify suitable habitats for five sea snake species (A. apraefrontalis, A. foliosquama, A. fuscus, A.
l. pooleorum and A. tenuis). Species-specific habitat suitability was modelled across 804,244 km? of
coastal waters along the NWS, and the resulting habitat suitability maps enabled the identification of
key locations of suitable habitat for these five species (refer Table 6-6).

No habitat critical to survival or BIAs for sea snake species have been identified in the NWMR. While
the Ashmore Reef and Cartier Island AMPs have been recognised for their high diversity and density
of sea snakes (DSEWPAC, 2012a), surveys have revealed a steep decline in sea snake numbers
at Ashmore Reef (Guinea, 2007b; Lukoschek et al., 2013). Leaf-scaled and short-nosed sea snakes
have been absent from surveys at Ashmore Reef since 2001, despite an increase in survey intensity
(Guinea, 2006, 2007b; Guinea and Whiting, 2005; Lukoschek et al., 2013). The reason for the
decline is unknown.

Table 6-7 Information on the two threatened sea snake species within the NWMR

Preferred Habitat and Diet

Species Habitat Location

Short-nosed sea Preferred habitat: Primarily on the reef flats or in The short-nosed sea snake has been

snake

shallow waters of the outer reef edges to depths of
10 m (Minton et al., 1975). Typically, movement is
restricted to within 50 m of reef flat habitat (Guinea
and Whiting, 2005).

Diet: Primarily fishes and eels.

recorded from Exmouth Gulf to the
reefs of the Sahul Shelf, although
most records come from Ashmore
and Hibernia reefs (Guinea and
Whiting, 2005).

Key locations of suitable habitat:
Ashmore Reef, Exmouth Gulf, Muiron
Islands, Montebello Islands (Udyawer
et al., 2020).

Leaf-scaled sea snake

Preferred habitat: The leaf-scaled sea snake
occurs in shallow protected areas of reef flats,
typically in water depth less than 10 m.

Diet: Primarily shallow water coral-associated
wrasse, gudgeons, clinids and eels (McCosker,
1975; Voris, 1972; Voris and Voris, 1983)

The leaf-scaled sea snake has only
been recorded at Ashmore and
Hibernia reefs (Guinea and Whiting,
2005), indicating it has a very limited
distribution.

Key locations of suitable habitat:
Ashmore Reef, Shark Bay, Exmouth
Gulf, Barrow Island and Montebello
Islands (Udyawer et al., 2020).
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6.6 Crocodiles

The salt-water crocodile (Crocodylus porosus) is a listed migratory species under the EPBC Act
known to occur within the NWMR. The species is found in most major river systems of the Kimberley,
including the Ord, Patrick, Forrest, Durack, King, Pentecost, Prince Regent, Lawley, Mitchell, Hunter,
Roe and Glenelg rivers. The largest populations occur in the rivers draining into the Cambridge Gulf
and the Prince Regent River and Roe River systems. There have also been isolated records in rivers
of the Pilbara region, around Derby near Broome and as far south as Carnarvon on the mid-west
coast.

No BIAs for salt-water crocodile have been identified in the NWMR.
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7. MARINE MAMMALS

7.1 Regional Context

The offshore waters of WA include important habitat for marine mammals, including areas that
support key life stages such as breeding, foraging, and migration. Of the 45 species of cetacean
occurring in Australian waters, 27 species occur regularly in the waters of the NWMR, nine species
in the waters of the NMR and 33 species in the SWMR. The waters of the NWMR and the NMR also
support significant populations of dugong (DSEWPAC, 2012a, c).

The NWMR is an important migratory pathway between feeding grounds in the Southern Ocean and
breeding grounds in tropical waters of the NWMR for several cetacean species (DSEWPAC, 2012a).
Numerous large mysticetes (baleen whale) species, in particular the humpback whale, are known to
utilise the region for migration and calving, and the pygmy blue whale for foraging and as a migration
pathway between southern feeding and northern breeding/feeding areas, north of the equator.

The SWMR is an important area for numerous marine mammal species including pinniped species,
large, migratory whale species and resident coastal whale and dolphin species (DSEWPAC, 2012b).

The NMR and adjacent areas are important for several species of cetacean, particularly inshore
dolphin species. These species, and other marine mammals, rely on the waters of the NMR and
adjacent coastal areas for breeding and foraging. However, there is little knowledge of the seasonal
movements, migrations and breeding seasonality for many of the marine mammal species in the
NMR due to lack of extensive surveys (DSEWPAC, 2012c).

Table 7-1 outlines the threatened and migratory marine mammal species that may occur within the
NWMR, with their conservation status and relevant recovery plans and/or conservation advice.
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Table 7-1 Marine mammal species identified by the EPBC Act PMST as occurring within the NWMR

. : . : WA Biodiversit
Environment Protection and Biodiversity . y
. Conservation Act 1999 SR EIA EPBC Act Part 13 Statutory
Species Name Common Name 2016
— ; Instrument
reatene Migratory Status | Listed Conservation Status
Status
Cetaceans - Mysticeti
Balaenoptera Blue whale Endangered Migratory Cetacean |Endangered Conservation Management Plan for the Blue
musculus Whale - A Recovery Plan under the
Environment Protection and Biodiversity
Conservation Act 1999 2015-2025
(Commonwealth of Australia, 2015a)
Eubalaena australis Southern right whale Endangered Migratory Cetacean |Vulnerable Conservation Management Plan for the
Southern Right Whale: A Recovery Plan under
the Environment Protection and Biodiversity
Conservation Act 1999 2011-2021
(DSEWPAC, 2012d)
Balaenoptera borealis | Sei whale Vulnerable Migratory Cetacean |Endangered Conservation Advice Balaenoptera borealis
sei whale (Threatened Species Scientific
Committee, 2015a)
Megaptera Humpback whale Vulnerable Migratory Cetacean |Conservation dependent Conservation Advice Megaptera novaeangliae
novaeangliae humpback whale (Threatened Species
Scientific Committee, 2015b)
Balaenoptera Fin whale Vulnerable Migratory Cetacean |Endangered Conservation Advice Balaenoptera physalus
physalus fin whale (Threatened Species Scientific
Committee, 2015c)
Balaenoptera edeni Bryde’s whale N/A Migratory Cetacean |N/A N/A
Balaenoptera Antarctic minke whale N/A Migratory Cetacean |N/A N/A
bonaerensis
Cetaceans - Odontoceti
Physeter Sperm whale N/A Migratory Cetacean |Vulnerable N/A
macrocephalus
Orcinus orca Killer whale N/A Migratory Cetacean |N/A N/A
Orcaella heinsohni Australian snubfin N/A Migratory Cetacean | Priority N/A
dolphin
Sousa chinensis Indo-Pacific humpback N/A Migratory Cetacean | Priority N/A
dolphin
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Tursiops aduncus Spotted bottlenose N/A Cetacean |N/A N/A

dolphin (Arafura/Timor
Sea populations)

Sirenians and Pinnipeds
Marine Other protected fauna N/A

Marine Vulnerable Recovery Plan for the Australian Sea Lion
(Neophoca cinerea) 2013 (DSEWPAC, 2013a)
Conservation Advice Neophoca cinerea
Australian Sea Lion (Threatened Species
Scientific Committee, 2020a) (in effect under
the EPBC Act from 23-Dec-2020)

Dugong dugon Dugong
Neophoca cinerea Australian sea lion

N/A
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7.2 Cetaceans in the NWMR

Cetaceans are generally widely distributed and highly mobile. In general, distribution patterns reflect
seasonal feeding areas, characterised by high productivity, and migration routes associated with
reproductive patterns. The NWMR is thought to be an important migratory pathway between feeding
grounds in the Southern Ocean and breeding grounds in tropical waters for several cetacean species
(DSEWPAC, 2012a).

From the Protected Matters search, 34 EPBC Act listed species were recorded as potentially
occurring or having habitat within the NWMR (Appendix A). Of those, 12 cetacean species are listed
as threatened and/or migratory, including baleen whales, toothed whales and dolphins that occur
within the NWMR (Table 7-2).

7.3 Dugongs in the NWMR

The dugong is listed as migratory under the EPBC Act. Dugongs inhabit seagrass meadows in
coastal waters, estuarine creeks and streams, and reef systems (DSEWPAC, 2012a).

Some of the coastal waters adjacent to the NWMR support significant populations of dugongs,
including Shark Bay, Exmouth Gulf, in and adjacent to Ningaloo Reef, in coastal waters along the
Kimberley coast, and on the edge of the continental shelf at Ashmore Reef (DEWHA, 2008).

Although the patterns of dugong movement in WA are not well understood, it is thought that dugongs
move in response to availability of seagrass (Marsh et al., 1994; Preen et al., 1997) and water
temperature.

There are a number of BIAs for dugong within and adjacent to waters of the NWMR (refer Section
7.5).

7.4 Pinnipeds in the NWMR

The Australian sea lion is listed as a species that may occur, or may have habitat within the NWMR
(Protected Matters search - Appendix A). It is included here as the Australian sea lion is the only
pinniped endemic to Australia (Strahan, 1983) and has been recorded within the southern extent of
the NWMR at Shark Bay, WA (Kirkwood et al., 1992). The most northern known breeding colony is
at the Houtman Abrolhos Islands in the SWMR. The Australian sea lion’s breeding range extends
from the Houtman Abrolhos Islands, WA to The Pages Island, east of Kangaroo Island, SA. The
Australian sea lion was listed as endangered in 2020 (Threatened Species Scientific Committee,
2020a). An assessment of the status and trends in abundance of this endemic, coastal pinniped
species (Goldsworthy et al. 2021) documented an overall reduction in pup abundance over three
generations, providing strong evidence that the species meets IUCN endangered criteria.

There are no BIAs for the Australian sea lion in the NWMR.
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Table 7-2 Information on the threatened/migratory marine mammal species within the NWMR

Species

Key Information

Baleen whales (Mysticeti)

Humpback whale

In Australian waters two genetically distinct populations migrate annually along the west (Group V) and east coasts (Group V) between May and
November. In WA, the migration pathway for the Group IV population (also known as Breeding Stock D) extends from Albany to the Kimberley coastline,
passing through the NWMR (Threatened Species Scientific Committee, 2015b). Since the 1982 moratorium on commercial whaling population numbers
have recovered significantly; from approximately 2000 to 3000 individuals in 1991, to between 19,200-33,850 individuals in 2008 (Bannister and
Hedley, 2001; Bejder et al., 2019; Hedley et al., 2011). Aerial surveys off the WA coast undertaken between 2000 and 2008 produced a population
estimate for the Group IV population of 26,100 individuals (Cl 20,152-33,272) in 2008 (Salgado Kent et al., 2012). Current population growth for the
Group IV population is estimated to be between 9.7 and 13% per annum (Threatened Species Scientific Committee, 2015b). Using the Salago-Kent et
al. (2012) estimate of 26,100 individuals and an annual population growth rate of ~10%, current population size could be in excess of 75,000 individuals
(Woodside, 2019).

The Group IV population migrates northward from their Antarctic feeding grounds around May each year, reaching the NWMR around early June. The
southward migration subsequently starts in mid-September, around the time of breeding and calving (typically August to September) (Threatened
Species Scientific Committee, 2015b). Within the NWMR there are key calving areas between Broome and the northern end of Camden Sound, and
resting areas in the southern Kimberley region, Exmouth Gulf and Shark Bay. In particular, high numbers of humpback whales are observed in Camden
Sound and Pender Bay from June to September each year (Threatened Species Scientific Committee, 2015b). There are reports of neonates further
south, suggesting that the calving areas may be poorly defined. Aerial photogrammetric surveys in 2013 and 2015 recorded large numbers of humpback
whale calves along North-west Cape, with estimated minimum relative calf abundance of 463-603 in 2013 and 557-725 in 2015 (Irvine et al., 2018).
The majority of calves sighted in both years (85% in 2013; 94% in 2015) were neonates, and these observations indicate that a minimum of
approximately 20% of the expected number of calves of this population are born near, or south of, North-west Cape. Thus, the calving grounds for the
Group IV population extend south from Camden Sound to at least North-west Cape, 1000 km south-west of the currently recognized calving area (Irvine
et al., 2018).

There are BIAs for migration and breeding and calving for the humpback whale along the WA coast and within the NWMR (refer Table 7-3 and Figure
7-1).

Blue whale

There are two recognised sub-species of blue whale in the Southern Hemisphere, both of which are recorded in Australian waters. These are the
southern (or ‘true’) blue whale (Balaenoptera musculus) and the ‘pygmy’ blue whale (Balaenoptera musculus brevicauda) (Commonwealth of Australia,
2015a). In general, southern blue whales occur in waters south of 60°S and pygmy blue whales occur in waters north of 55°S (i.e. not in the Antarctic).
On this basis, nearly all blue whales sighted in the NWMR are likely to be pygmy blue whales.

The East Indian Ocean (EIO) pygmy blue whale population is seasonally distributed from Indonesia (a potential breeding ground) to south-west of
Australia and east across the Great Australian Bight and Bonney Upwelling to beyond the Bass Strait (Blue Planet Marine, 2020). Migration seems to be
variable, with some individuals appearing as resident to areas of high productivity and others undertaking migrations across long distances
(Commonwealth of Australia, 2015a). McCauley et al. (2018) describe three migratory stages around Australia for the EIO pygmy blue whale population:
a ‘southbound migratory stage’ where whales travel southwards from Indonesian waters offshore from the WA coastline, mostly from October to
December but possibly into January of the following year; a protracted ‘southern Australian stage’ (January to June) where animals spread across
southern waters of the Indian Ocean and south of Australia; and a ‘northbound migratory stage’ (April to August) where animals travel north back to
Indonesia again.

There are currently insufficient data to accurately estimate population numbers of the pygmy blue whale in Australian waters (Blue Planet Marine, 2020;
Commonwealth of Australia, 2015a). There are, however, two estimates of population size of the EIO pygmy blue whale for WA. McCauley and Jenner
(2010) calculated the population to be between 662 and 1559 individuals in 2004 based on passive acoustics (whale vocalisations), and Jenner et al.
(2008) (based on photographic mark and recapture) calculated between 712 and 1754 individuals, but both estimates did not account for animals
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travelling further west into the Indian Ocean (McCauley et al., 2018). More recent passive acoustic data estimates a 4.3% growth rate that applies to the
proportion of EIO pygmy blue whales seasonally present in offshore water of the south-eastern Australia and may not reflect the full population but does
imply an increasing population (McCauley et al., 2018).

The pygmy blue whale is typically present in the Perth Canyon from November to June, with an observed peak between March and May
(Commonwealth of Australia, 2015a; Blue Planet Marine, 2020). The pygmy blue whale feeds in the Perth Canyon at depths of 200 to 300 m, which
overlaps the typical distribution of krill (200-500 m water depth (day) to surface (night) (McCauley et al., 2004; Commonwealth of Australia, 2015a).
Other possible feeding grounds off the WA coast include the wider area around the Perth Canyon, and possible foraging areas off the Ningaloo Coast
and at Scott Reef (Commonwealth of Australia, 2015a).

Refer Table 7-3 and Figure 7-2 for the location and type of BIAs for blue whales in the NWMR. There is a migratory BIA for the pygmy blue whale within
WA waters, which extends for most of the length of the NWMR within offshore waters.

Bryde’s whale

The Bryde’s whale is the least migratory of its genus and is restricted geographically from the equator to approximately 40°N and S, or the 20° isotherm
(Bannister et al., 1996). The species is known to exhibit inshore and offshore forms in other international locations that vary in morphology and
migratory behaviours (Bannister et al., 1996). This appears to also be the case within Australian waters. Bryde’s whales have been identified as
occurring in both oceanic and inshore waters, with the only key localities recognised in WA being in the Houtman Abrolhos Islands and north of Shark
Bay (Bannister et al., 1996). Data suggests offshore whales migrate seasonally, heading towards warmer tropical waters during the winter; however,
information about migration within the NWMR is not well known (McCauley and Duncan, 2011). McCauley (2011) detected Bryde’s whales using
acoustic loggers deployed in and around Scott Reef from 2006 to 2009. Other acoustic logger data of Bryde’s whale vocalisations recorded between
Ningaloo and north of Darwin showed no apparent trends or seasonality (McCauley, 2011).

There are no identified BIAs for this species in the National Conservation Values Atlas.

Southern right whale

The southern right whale occurs primarily in waters between about 20°S and 60°S and moves from high latitude feeding grounds in summer to warmer,
low latitude, coastal locations in winter (Bannister et al., 1996). Southern right whales aggregate in calving areas along the south coast of WA outside of
the NWMR. However, there have been sightings in waters of the NWMR as far north as Ningaloo (Bannister and Hedley, 2001), and a stranding record
exists for the far north Kimberley coast (ALA, 2020). Southern right whale calving grounds are found at mid to lower latitudes and are occupied during
the austral winter and early-mid spring. They are regularly present on the southern Australian coast from about mid-May to mid-November, and peak
periods for mating are from mid-July through August. Mating occurs within these breeding grounds as evidenced by many observations of intromission
and mating behaviours. Southern right whales in south-western Australia appear to be increasing at the maximum biological rate but there is limited
evidence of increase in south-eastern Australian waters (DSEWPAC, 2012d).

There are no identified BIAs for this species in the NWMR.

Antarctic minke whale

The Antarctic minke whale is distributed worldwide and has been recorded off all Australian states (but not in the NT), feeding in cold waters and
migrating to warmer waters to breed. It is thought that the Antarctic minke whale migrates up the WA coast to about 20°S to feed and possibly breed
(Bannister et al., 1996); however, detailed information about timing and location of migrations and breeding grounds within the NWMR is not well known.
In the high latitudinal winter breeding grounds in other regions, the species appears to be distributed off the continental shelf edge. No population
estimates are available for Antarctic minke whales in Australian waters.

There are no identified BIAs for this species in the National Conservation Values Atlas.

Sei whale

The sei whale is a baleen whale with a worldwide oceanic distribution and is expected to seasonally migrate between low latitude wintering areas and
high latitude summer feeding grounds (Bannister et al., 1996; Prieto et al., 2012). There are no known mating or calving areas in Australian waters. The
species has a preference for deep waters, typically occurs in oceanic basins and continental slopes (Prieto et al., 2012), and exhibits a migration
pathway influenced by seasonal feeding and breeding patterns. Sei whales have been infrequently recorded in Australian waters (Bannister et al.,
1996). Reliable estimates of the sei whale population size in Australian waters are currently not possible due to a lack of dedicated surveys and their
elusive characteristics. Similarly, the extent of occurrence and area of occupancy of sei whales in Australian waters cannot be calculated due to the
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rarity of sighting records. They will typically travel in small pods of three to five individuals, with some segregation by age, sex and reproductive status.
Calving grounds are presumed to exist in low latitudes with mating and calving potentially occurring during winter months (Threatened Species Scientific
Committee, 2015a).
There are no known mating or calving areas in Australian waters, and there are no identified BIAs for this species in the National Conservation Values
Atlas.

Fin whale The fin whale is a large baleen whale distributed worldwide. Fin whales migrate annually between high latitude summer feeding grounds and lower

latitude over-wintering areas (Bannister et al., 1996) and follow oceanic migration paths. The species is uncommonly encountered in coastal or
continental shelf waters. Australian Antarctic waters are important feeding grounds for fin whales but there are no known mating or calving areas in
Australian waters (Morrice et al., 2004). The species has been observed in groups of six to 10 individuals, as well as in pairs and alone (Threatened
Species Scientific Committee, 2015c). Accurate distribution patterns are not known within Australian waters and the majority of data are from stranding
events.

Fin whales have been recorded vocalising off the Perth Canyon, WA, between January and April 2000 (McCauley et al., 2000). It is currently not
possible to accurately estimate the population size of fin whales in Australian waters predominantly due to the species’ behaviour and local ecology, as
the proportion of time they spend at the surface varies greatly depending on these factors. In addition, natural fluctuations of fin whales in Australian
waters are unknown; however, long-range movements do appear to be prey-related. A recent study by Aulich et al. (2019) used passive acoustic
monitoring as a tool to identify the migratory movements of fin whales in Australian waters. On the west coast, the earliest arrival of these animals
occurred at Cape Leeuwin in April, and between May and October they migrated along the WA coastline to the Perth Canyon, which likely acts as a
way-station for feeding (Aulich et al., 2019). Some whales were found to continue migrating as far north as Dampier (Aulich et al., 2019).

There are no identified BIAs for this species in the National Conservation Values Atlas.

Toothed whales (Odontoceti)

Sperm whale

Sperm whales are the largest of the toothed whales and are distributed worldwide in deep waters (greater than 200 m) off continental shelves and
sometimes near shelf edges (Bannister et al., 1996). The species tends to inhabit offshore areas at depths of 600 m or more and is uncommon in
waters less than 300 m deep (Ceccarelli et al., 2011). There is limited information about sperm whale distribution in Australian waters, however, they are
usually found in deep offshore waters, with more dense populations close to continental shelves and canyons. In the open ocean, there is a generalised
movement of sperm whales southwards in summer, and corresponding movement northwards in winter, particularly for males. Detailed information
about the distribution and migration patterns of sperm whales off the WA coast is not available. Females with young may reside within the NWMR all
year round, males may migrate through the region and the species may be associated with canyon habitats (Ceccarelli et al., 2011).

Sperm whales have been recorded in deep waters off North-west Cape and appear to occasionally venture into shallower waters in other areas.
Twenty-three (23) sightings of sperm whales (variable pod sizes, ranging from one to six animals) were recorded by marine mammal observers (MMOSs)
during the North West Cape MC3D marine seismic survey (December 2016 to April 2017) (Woodside, 2020). These animals were observed in deep,
continental slope waters of the Montebello Saddle (maximum distance of approximately 90 km from North-west Cape), and the waters overlying the
Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula KEF. The deep waters above the gully/saddle on the inner edge of the plateau
(the Montebello Saddle) are thought to be important for sperm whales that may feed in the region (based on 19" Century whaling records; Townsend,
1935).

There are no identified BIAs for this species in the NWMR.

Killer whale

The preferred habitat of killer whales includes oceanic, pelagic and neritic (relatively shallow waters over the continental shelf) regions, in both warm
and cold waters. Killer whales appear to be more common in cold, deep waters; however, they have been observed along the continental slope and
shelf, particularly near seal colonies, as well as in shallow coastal areas of WA (Bannister et al., 1996; Thiele and Gill, 1999). The total number of killer
whales in Australian waters is unknown, however, it may be that the total number of mature animals within waters around the continent is less than
10,000. Killer whales are known to make seasonal movements, and probably follow regular migratory routes, but no information is available for the
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species in Australian waters. Killer whales are top-level carnivores, and there are reports from around Australia of attacks on dolphins, juvenile
humpback whales, blue whales, sperm whales, dugongs and Australian sea lions (Bannister et al., 1996). Killer whales are known to target humpback
whales, particularly calves, off Ningaloo Reef during the humpback southern migration season (Pitman et al., 2015). Overall, observations suggest that
humpback calves are a predictable, plentiful, and readily taken prey source for killer whales off Ningaloo Reef for at least five months of the year.
Additionally, there are records of killer whales attacking dugongs in Shark Bay (Anderson and Prince, 1985). However, there are no recognised key
localities or important habitats for killer whales within the NWMR (DSEWPAC, 2012a).

There are no identified BIAs for this species in the NWMR.

Australian snubfin
dolphin

Stranding and museum specimen records indicate that Australian snubfin dolphins occur only in waters off northern Australia, from approximately
Broome on the west coast to the Brisbane River on the east coast (Parra et al., 2002). Aerial and boat-based surveys indicate that Australian snubfin
dolphins occur mostly in protected shallow waters close to the coast, and close to river and creek mouths (Parra, 2006; Parra et al., 2006; Parra et al.,
2002). Within the NWMR, species has been found in the shallow coastal waters and estuaries along the Kimberley coast. Beagle and Pender bays on
the Dampier Peninsula, and tidal creeks around Yampi Sound and between Kuri Bay and Cape Londonderry are important areas for Australian snubfin
dolphins (DEWHA, 2008). Roebuck Bay has generally been considered the south-western limit of snubfin dolphin distribution across northern Australia,
but the species has been recorded in Port Hedland harbour, the Dampier Archipelago, Montebello Islands, Exmouth Gulf and off North-west Cape (Allen
et al., 2012). A first comprehensive catalogue of snubfin dolphin sightings has been compiled for the Kimberley, north-west Western Australia (Bouchet
et al. 2021) and documented that snubfin dolphins are consistently encountered in shallow water (<21 m depth) close to (<15 km) freshwater inputs with
high detection rates in known hotspots such as Roebuck Bay and Cygnet Bay as well as suitable coastal habitat in the wider Kimberley region.

Refer Table 7-3 and Figure 7-3 for the location and type of BIAs for Australian snubfin dolphins in the NWMR.

Indo-Pacific
humpback dolphin
(Australian humpback
dolphin)

Previously included with Sousa chinensis, the Australian humpback dolphin (S. sahulensis) was elevated to a species in 2014. S. chinensis is now
applied for humpback dolphins in the eastern Indian and western Pacific Oceans and S. sahulensis for humpback dolphins in the waters of the Sahul
Shelf from northern Australia to southern New Guinea (Jefferson and Rosenbaum, 2014). The Australian humpback dolphin is listed as S. chinensis
under EPBC Act.

The Australian humpback dolphin (referred to as ‘humpback dolphin’ hereafter) inhabits the tropical/subtropical waters of the Sahul Shelf across
northern Australia and southern Papua New Guinea (Jefferson and Rosenbaum, 2014). Based on historical stranding data, museum specimens and
opportunistic sightings collected during aerial and boat-based surveys for other fauna it has been inferred that humpback dolphins occur from the
WAJ/NT border south-west to Shark Bay (Hanf et al., 2016). Allen et al. (2012) suggested that humpback dolphins use a range of inshore habitats,
including both clear and turbid coastal waters across northern WA. The waters surrounding North-west Cape are an important area for the species.
Boat-based surveys up to 5 km out from the coast (Brown et al., 2012) recorded humpback dolphins from 0.3 to 4.5 km away from shore and in depths
ranging from 1.2 to 20 m, with a mean of ~8 m. Other studies around North-west Cape, surveying waters up to 5 km from the coast, recorded humpback
dolphins in water depths of up to 40 m (Hanf et al., 2016). Based on density, site fidelity and residence patterns, North-west Cape is clearly an important
habitat toward the south-western limit of this species’ range (Hunt et al., 2017).

Aerial surveys targeting dugongs over the western Pilbara have recorded humpback dolphins more than 60 km from the mainland in shallow shelf
waters (i.e. <30 m deep) near Barrow Island and the western Lowendal Islands (Hanf, 2015). The species has also been recorded in fringing coral reef
and shallow, sheltered sandy lagoons at the Montebello Islands (Raudino et al., 2018). Over the past ten years a number of studies have focused on
populations of humpback dolphins along the Kimberley coast, including Roebuck Bay, the Dampier Peninsula, Cone Bay, Yampi Sound, Prince Regent
River and the Cambridge Gulf (Brown et al., 2016).

Refer Table Table 7-3 and Figure 7-4 for the location and type of BIAs for Indo-Pacific humpback dolphins in the NWMR.

Indo-Pacific
bottlenose dolphin
(Spotted bottlenose
dolphin)

There are four known sub-populations of spotted bottlenose dolphins, of which the Arafura/Timor Sea populations were identified as potentially
occurring within the NWMR. The species is restricted to inshore areas such as bays and estuaries, nearshore waters, open coast environments, and
shallow offshore waters including coastal areas around oceanic islands, from Shark Bay to the western edge of the Gulf of Carpentaria. The species
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forages in a range of habitats but is generally restricted to water depths of less than 200 m (DSEWPAC, 2012a). Important foraging/breeding areas
include the shallow coastal waters and estuaries along the Kimberley coast and Roebuck Bay.
Refer Table 7-3 the location and type of BIAs for spotted bottlenose dolphins in the NWMR.
Sirenians
Dugong Dugongs are distributed along the WA coast throughout the Gascoyne, Pilbara and Kimberley. Specific areas supporting dugong populations include:

Shark Bay; Ningaloo and Exmouth Gulf; the Pilbara coast (Exmouth Gulf to De Grey River [Marsh et al., 2002]); and Eighty Mile Beach and the
Kimberley coast, including Roebuck Bay (Brown et al., 2014). Dugong distribution is correlated with the seagrass habitats upon which it feeds, although
water temperature has also been correlated with dugong movements and distribution (Preen et al., 1997; Preen, 2004). Dugongs are known to migrate
between seagrass habitats (hundreds of kilometres) (Sheppard et al., 2006), and in Shark Bay they exhibit seasonal movements as a behavioural
thermoregulatory response to winter water temperatures (Holley et al., 2006; Marsh et al., 2011). Aerial surveys since the mid-1980s indicate that
dugong populations are now stable at a regional scale in Shark Bay and in the Exmouth/Ningaloo Reef.

Refer Table 7-3 and Figure 7-5 for the location and type of BIAs for dugong in the NWMR.

Pinnipeds

Australian sea lion

The Australian sea lion is the only endemic pinniped (true seals, fur seals and sea lions) in Australian waters. It is a member of the Otariidae (eared
seals) family. The birth interval in Australian sea lions is around 17-18 months. The Australian sea lion is unigue among pinnipeds in being the only
species that has a non-annual breeding cycle that is also temporally asynchronous across its range (DSEWPAC, 2013a; Threatened Species Scientific
Committee, 2020a). This means the breeding period (copulation and birthing) in one colony will occur at different times to breeding in another colony.
The Australian sea lion is considered to be a specialised benthic forager—that is, it feeds primarily on the sea floor. Studies have shown that the
species will eat a range of prey, including fish, cephalopods (squid, cuttlefish and octopus), sharks, rays, rock lobsters and penguins (DSEWPAC,
2013a; Threatened Species Scientific Committee, 2020a). The Australian sea lion feeds on the continental shelf, most commonly in depths of 20-100
m, and they typically travel up to about 60 km from their colony on each foraging trip, with a maximum distance of around 190 km when over shelf
waters.

The current breeding distribution of the Australian sea lion extends from the Houtman Abrolhos Islands on the west coast of WA to the Pages Islands in
SA. Sites for the 58 breeding colonies occurring in WA and SA are designated as habitat critical to the survival of the species under the Recovery Plan
for the Australian sea lion (DSEWPAC, 2013a). Of these, four are located in the SWMR along the west coast of WA: Abrolhos Islands (Easter Group),
Beagle Island, North Fisherman Island and Buller Island. There are also a number of foraging BIAs for both males and females along the west coast,
extending from the Abrolhos Islands south to Rockingham.

There is no designated habitat critical to survival or identified BIAs for this species in the NWMR. Figure 7-6 shows the foraging BIAs for the Australian
sea lion to the south of the NWMR.
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7.5 Biological Important Areas in the NWMR

BlAs representing important life cycle stages and behaviours for six species of marine mammal in
the NWMR: the humpback whale, the pygmy blue whale, Australian snubfin dolphin, Australian
humpback dolphin, spotted bottlenose dolphin and dugong, are presented in Table 7-3.
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Table 7-3 Marine mammal BIAs within the NWMR

Woodside Activity

. BlAs
Species Area
Browse | NWS/S | NWC Resting Foraging Breeding Calving Migration
Humpback whale? v v v Shark Bay No foraging BIA | Kimberley coast from Core calving in waters | Southern border of the
Exmouth Gulf identified within the Lacepede Islands off the Kimberley NWMR to north of the
(north migration — | the NWMR to north of Camden coast from the Kimberley (arrive June)
early June) (south Sound (mid Aug — early | Lacepede Islands to
migration — late Sept) north of Camden
Aug to Oct) Sound (mid Aug -
Southern early Sept)
Kimberley region
Blue whale and V4 V4 V4 No resting BIA Possible No breeding BIA No calving BIA Augusta to Derby.
Pygmy blue whale * identified within foraging areas identified within the identified within the Along the shelf edge at
2 the NWMR off Ningaloo and | NWMR NWMR depths of 500 m to 1000
Scott Reef m; appear close to
Ningaloo coast
Montebello Islands area
on southern migration
(north: April — Aug)
(south: Oct — late Dec)
Australian snubfin v v - No resting BIA Roebuck Bay Roebuck Bay Roebuck Bay No migration BIA

dolphin?

identified within
the NWMR

Cambridge Gulf
Camden Sound
area

King Sound
(south)

King Sound
(north)

Yampi Sound
Talbot Bay
Maret Islands
Bigge Island
Admiralty Gulf
Parry Harbour
Bougainville
Peninsula
Vansittart Bay
Anjo Peninsula
Napier

Cambridge Gulf
Camden Sound area
King Sound (south)
King Sound (north)
Yampi Sound

Talbot Bay

Maret Islands

Bigge Island
Admiralty Gulf

Parry Harbour
Bougainville Peninsula
Vansittart Bay,

Anjo Peninsula
Napier Broome Bay
Deep Bay

Prince Regent River
King George River
Cape Londonderry

Cambridge Gulf
Camden Sound area
King Sound (south)
King Sound (north)
Yampi Sound
Talbot Bay

Maret Islands

Bigge Island
Admiralty Gulf
Parry Harbour
Bougainville
Peninsula
Vansittart Bay

Anjo Peninsula
Napier

Broome Bay

Deep Bay

Prince Regent River

identified within the
NWMR
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Woodside Activity

Area

BIAs

Browse

NWS/S

NwWC

Resting

Foraging

Breeding

Calving

Migration

Broome Bay
Deep Bay
Prince Regent
River

King George
River

Cape
Londonderry
Ord River

Ord River

King George River
Cape Londonderry
Ord River

Indo-Pacific
humpback dolphin

No resting BIA
identified within
the NWMR

Roebuck Bay
Willie Creek
Prince Regent
River

King Sound
(north)

Yampi Sound
Talbot Bay
Walcott Inlet
Doubtful Bay
Deception Bay
Augustus Island
Maret Islands
Bigge Island
King Sound,
southern sector
Vansittart Bay,
Anjo Peninsula

Roebuck Bay

Willie Creek

Prince Regent River
King Sound (north)
Yampi Sound
Talbot Bay

Walcott Inlet
Doubtful Bay
Deception Bay
Augustus Island

Roebuck Bay
Willie Creek
Prince Regent River

No migration BIA
identified within the
NWMR

Spotted bottlenose
dolphin

No resting BIA
identified within
the NWMR

Roebuck Bay
Cambridge Gulf
Camden Sound
area

King Sound
(south)

King Sound
(north)

Yampi Sound

Roebuck Bay
Cambridge Gulf
Camden Sound area
King Sound (south)
King Sound (north)
Yampi Sound

No calving BIA
identified within the
NWMR

No migration BIA
identified within the
NWMR
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Dugong? NG v NG No resting BIA Exmouth Gulf No breeding BIA Exmouth Gulf Not listed as a migratory
identified within Ningaloo Reef identified within the Ningaloo Reef species
the NWMR Shark Bay NWMR Shark Bay
Roebuck Bay
Dampier
Peninsula

1 DSEWPAC (2012a)
2 Commonwealth of Australia (2015a)
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Figure 7-1 Humpback whale BIAs for the NWMR and tagged tracks for north and south bound migrations
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Figure 7-2 Pygmy blue whale BIAs for the NWMR and tagged whale tracks for northbound migration
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Figure 7-3 Australian snubfin dolphin BIAs for the NWMR
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Figure 7-4 Indo-Pacific humpback dolphin BIAs for the NWMR
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Figure 7-5 Dugong BIAs for the NWMR
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Figure 7-6 Australian sea lion BIAs in the northern extent of the SWMR closest to the NWMR
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7.6 Marine Mammal Summary for the NWMR

7.6.1 Browse

The Browse activity area includes biologically important habitat for five threatened and/or migratory
marine mammal species:

e Dblue whale and pygmy blue whale (foraging and migration areas);
¢ humpback whale (breeding, calving and migration areas);
¢ Indo-Pacific humpback dolphin (foraging, breeding and calving areas);
e Australian snubfin dolphin (foraging, breeding and calving areas); and
e dugong (foraging).

BlAs for the marine mammal species are outlined in Table 7-3.

7.6.2 North-west Shelf / Scarborough

The NWS / Scarborough activity area includes biologically important habitat for five threatened
and/or migratory marine mammal species:

¢ Dblue whale and pygmy blue whale (foraging and migration areas);
¢ humpback whale (resting and migration areas);
¢ Indo-Pacific humpback dolphin (foraging, breeding and calving areas);
e Australian snubfin dolphin (foraging, breeding and calving areas); and
e dugong (foraging and calving areas).

BlAs for the marine mammal species are outlined in Table 7-3.

7.6.3 North-west Cape

The North-west Cape activity area includes biologically important habitat for three threatened and/or
migratory marine mammal species:

¢ Dblue whale and pygmy blue whale (foraging and migration areas);
e humpback whale (resting and migration areas); and
e dugong (foraging and calving areas).

BlAs for the marine mammal species are outlined in Table 7-3.
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8. SEABIRDS AND MIGRATORY SHOREBIRDS OF THE NWMR

8.1 Regional Context

The NWMR supports high numbers and species diversity of seabirds and migratory shorebirds
including many that are EPBC Act listed, threatened and migratory. The NWMR marine bioregional
plan reported 34 seabird species (listed as threatened, migratory and/or marine) that are known to
occur, and 30 of 37 species of migratory shorebird species that regularly occur in Australia, are
recorded at Ashmore Reef in the NWMR (DSEWPAC, 2012e). The NWMR marine bioregional plan
also noted that Roebuck Bay and Eighty Mile Beach are internationally significant and recognised
migratory shorebird locations.

Many migratory seabirds and shorebirds are protected through bilateral agreements between
Australia and Japan (JAMBA), China (CAMBA) and the Republic of Korea (ROKAMBA), recognising
the migratory route and important stopover and resting habitats of the East Asian-Australasian
Flyway (EAAF). Important migratory bird habitats are also recognised as part of protected wetlands
of the internationally significance under the Ramsar Convention. Important Bird Areas (IBAs) for the
NWMR, which are also recognised as global Key Biodiversity Areas (KBAs) (BirdLife Australia?®),
include:

o Roebuck Bay KBA (and Ramsar site): Internationally significant migratory shorebird species.

e Mandora Marsh and Anna Plains KBA (adjacent to Eighty Mile Beach, Ramsar site):
Internationally significant migratory shorebird species.

o Dampier Saltworks KBA: Internationally significant migratory shorebird species.

o Montebello Islands KBA: Shorebird and seabird species.

e Barrow Island KBA: Shorebird and seabird species.

¢ Exmouth Gulf Mangroves KBA: Internationally significant migratory shorebird species.

Table 8-1 presents a list of the threatened and migratory seabird and shorebird species that occur
within the NWMR, with their conservation status and relevant recovery plans and/or conservation
advice.

4

https://www.birdlife.org.au/projects/KBA#:~:text=The%20Key%20Biodiversity%20Areas%20(KBAs,0f%20ad
vocacy%20for%20protected%20areas.
Accessed April, 2021.
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Table 8-1. Bird species (threatened/migratory) identified by the EPBC Act PMST and other sources of information as potentially occurring within

the NWMR

Environment Protection and Biodiversity
Conservation Act 1999

WA Biodiversity
Conservation Act

EPBC Act Part 13

Species Name Common Name 2016
- c . Statutory Instrument
Threatened Status Migratory Listed onservation
Status Status
Seabirds
Macronectes giganteus | Southern giant petrel Endangered Migratory Marine Migratory National recovery plan for
threatened albatrosses and giant
petrels 2011-2016 (DSEWPAC,
2011c)
Papasula abbotti Abbott’s booby Endangered N/A Marine N/A Conservation Advice for the
Abbott's booby - Papasula abbotti
(Threatened Species Scientific
Committee, 2020b)
Pterodroma mollis Soft-plumaged petrel Vulnerable N/A Marine N/A Conservation Advice Pterodroma
mollis soft-plumaged petrel
(Threatened Species Scientific
Committee, 2015f)
Sternula nereis nereis Australian fairy tern Vulnerable N/A N/A Vulnerable Conservation Advice for Sternula
nereis nereis (Fairy Tern)
(DSEWPAC, 2011d)
Anous tenuirostris Australian lesser noddy Vulnerable N/A Marine Endangered Conservation Advice Anous
melanops tenuirostris melanops Australian
lesser noddy (Threatened
Species Scientific Committee,
2015e)
Thalassarche carteri Indian yellow-nosed Vulnerable Migratory Marine Endangered National recovery plan for
albatross threatened albatrosses and giant
petrels 2011-2016 (DSEWPAC,
2011c)
Anous stolidus Common noddy N/A Migratory Marine Migratory Draft Wildlife Conservation Plan
Fregata ariel Lesser frigatebird N/A Migratory Marine Migratory for Seabirds (Commonwealth of
Fregata minor Great frigatebird N/A Migratory Marine Migratory Australia, 2019)
Sula leucogaster Brown booby N/A Migratory Marine Migratory
Sula sula Red-footed booby N/A Migratory Marine Migratory
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menzbieri

(menzbieri)

Onychiprion Bridled tern N/A Migratory Marine Migratory

anaethetus (listed as

Sterna anaethetus)

Thalasseus bergii Greater crested tern N/A Migratory Marine Migratory

Sternula albifrons Little tern N/A Migratory Marine Migratory

Sterna dougallii Roseate tern N/A Migratory Marine Migratory

Onychoprion fuscata Sooty tern N/A N/A Marine N/A

Hydroprogne caspia Caspian tern N/A Migratory Marine Migratory

Ardenna pacifica Wedge-tailed shearwater | N/A Migratory Marine Migratory

Puffinus assimillis Little shearwater N/A N/A Marine N/A

Ardenna carneipes Flesh-footed shearwater | N/A Migratory Marine Vulnerable

Calonectris leucomelas | Streaked shearwater N/A Migratory Marine Migratory

Phaethon lepturus White-tailed tropicbird N/A Migratory Marine Migratory

Chroicocephalus Silver gull N/A N/A Marine N/A

novaehollandiase

Migratory shorebirds

Numenius Eastern curlew, Far Migratory Marine Conservation Advice Numenius

madagascariensis Eastern curlew madagascariensis eastern curlew
(DOE, 2015a)

Calidris ferruginea Curlew sandpiper Migratory Marine Conservation Advice Calidris
ferruginea curlew sandpiper
(DOE, 2015b)

Calidris tenuirostris Great knot Migratory Marine Conservation Advice Calidris
tenuirostris Great knot
(Threatened Species Scientific
Committee, 2016a)

Limosa lapponica Bar-tailed godwit Migratory Marine Conservation Advice Limosa

lapponica menzbieri Bar-tailed
godwit (northern Siberia).
(Threatened Species Scientific
Committee, 2016c¢)
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Calidris canutus Red knot Marine

Charadrius mongolus Lesser sand plover Marine

Marine Vulnerable

Charadrius Greater sand plover Vulnerable

leschenaultii

Conservation Advice Calidris
canutus Red knot (Threatened
Species Scientific Committee,
2016b)

Conservation Advice Charadrius
mongolus Lesser sand plover
(Threatened Species Scientific
Committee, 2016e)

Conservation Advice Charadrius
leschenaultia Greater sand plover
(Threatened Species Scientific
Committee, 2016d)

All migratory shorebird | Wildlife Conservation Plan for Migratory Shorebirds (Commonwealth of Australia, 2015c).
species
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8.2 Seabirds in the NWMR

Seabirds are birds that are adapted to life within the marine environment (oceanic and coastal) and
are generally long-lived, have delayed breeding and have fewer young than other bird species
(Commonwealth of Australia, 2019). At least 34 seabird species listed as threatened, migratory
and/or marine under the EPBC Act are known to occur regularly in the NWMR and include a variety
of species of terns, noddies, petrels, shearwaters, frigatebirds, and boobies. Many of these species
spend most of their lives at sea (predominately pelagic species), ranging over large distances to
forage. These pelagic species only come onshore to breed and raise chicks at natal or high-fidelity
breeding colonies on remote, offshore island locations in and adjacent to the NWMR. Many species
are ecologically significant to the NWMR, as they are endemic to the region, can be present in large
numbers in breeding seasons and non-breeding seasons, and many exhibit extensive annual
migrations that include marine areas outside the Australian EEZ (DSEWPAC, 2012e).

The presence of seabirds within the NWMR is influenced by seabird species that migrate and forage
in the area during the non-breeding season and this includes many seabird species that breed on
the Houtman Abrolhos in the SWMR. Pelagic seabirds have been documented foraging at current
boundaries and seasonal upwellings within the NWMR (refer to Sutton et al., 2019). The Houtman
Abrolhos Islands National Park located in the SWMR, is one of the most significant seabird breeding
locations in the eastern Indian Ocean. Sixteen (16) species of seabirds breed there. Eighty percent
of common (brown) noddies, 40% of sooty terns and all the lesser noddies found in Australia nest at
the Houtman Abrolhos (Surman, 2019). Important seabird areas in the NWMR are as identified by
the KBAs (refer to Section 8.1) and the information on a select number of seabird species
documented for the NWMR (based on the screening criteria presented in Section 3), as presented
in Table 8-2.

Table 8-2 Information on threatened/migratory seabird species of the NWMR

Species Key Information

Seabirds

Southern giant petrel | This species is included in the National recovery plan for threatened albatrosses and giant
petrels. Habitat critical to survival is defined for breeding and foraging. There are six known
breeding localities under Australian jurisdiction (for all species giant petrels) and all are
located in the Southern Ocean including islands off Tasmania and within the Australian
Antarctic Territory (DSEWPAC, 2011c). Habitat critical to survival identified for foraging is
defined as waters south of 25 degrees latitude. The giant petrel species distribution is mainly
within the Southern Ocean but this species does migrate into subtropical waters during the
winter and its distribution includes the southern extent of the NWMR.

No BIAs for this species are located in the NWMR.

Abbott’s booby The Abbott’s booby is a large, long-lived seabird known to nest only at Christmas Island. The
recovery of this species is strongly dependent on the protection of breeding habitat defined
habitat critical to the survival of this species on Christmas Island (Threatened Species
Scientific Committee, 2020b). This species spends much of its time at sea and known to
forage over large distances offshore when nesting and its range includes off the coast of
Java, near the Chagos and in the Banda Sea, and may possibly extend into the north-
western extent of the NWMR.

No BIAs for this species are located in the NWMR.

Soft-plumaged petrel This petrel species breeds only at two locations in Australian waters within the Southern
Ocean (one off Tasmania and Macquarie Island) (Threatened Species Scientific Committee,
2015f). As a mainly sub-Antarctic species they are usually distributed in cooler seas but
distribution extents into subtropical waters and its known distribution includes the southern
extent of the NWMR.

No BIAs for this species are located in the NWMR.

Australian fairy tern The Australian fairy tern is listed as Vulnerable for the sub-species only recorded for WA. It
has a coastal distribution from Sydney, south to Tasmania and around southern WA up to the
Dampier Archipelago and out on the offshore island groups of Barrow, Montebello and the
Lowendals (DSEWPAC, 2011d). The Australian fairy tern feeds on small baitfish and roosts
and nests on sandy beaches below vegetation. These behaviours, generally, occur in inshore
waters of island archipelagos and on the Australian mainland shores and adjacent wetlands.
Fairy terns breed from August to February. The Australian fairy tern is unlikely to be present
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Species

Key Information

within the offshore environment of the NWMR. The largest breeding colony in Western
Australia for this species is in the Houtman Abrolhos Islands, SWMR (Surman, 2019).

For the description and location of BIAs in the NWMR, refer to Table 8-3 and Figure 8-2.

Australian lesser
noddy

The Houtman Abrolhos, WA is an important breeding habitat for the Australian lesser noddy
in the eastern Indian Ocean. This species exhibits nesting habitat specialisation (white
mangrove stands) and has a limited foraging range during the breeding season. Furthermore,
the lesser noddy forages over shelf waters and appears not to disperse over their non-
breeding period as they remain largely in the general vicinity or slightly to the south of the
colony in the non-breeding season (February to September; Surman et al., 2018).

No BIAs for this species are located in the NWMR.

Indian yellow-nosed
albatross

This species is included in the National recovery plan for threatened albatrosses and giant
petrels. Habitat critical to survival is defined for breeding and foraging. There are six known
breeding localities under Australian jurisdiction (for all species of albatrosses) and all are
located in the Southern Ocean including islands off Tasmania and within the Australian
Antarctic Territory (DSEWPAC, 2011c). Habitat critical to survival identified for foraging is
defined as waters south of 25 degrees latitude. All albatross species distribution (including
the Indian yellow-nose albatross) is mainly within the Southern Ocean but this species does
migrate into subtropical waters during the winter and its distribution includes the southern
extent of the NWMR.

No BIAs for this species are located in the NWMR.

Common noddy

This species is listed as migratory and marine. The common (or brown) noddy is the largest
species of noddy found in Australian waters. The species is widespread in tropical and
subtropical areas beyond Australia. This seabird species is gregarious and normally occurs in
flocks, up to hundreds of individuals, when feeding or roosting. The Houtman Abrolhos, WA
is the primary breeding habitat for the common noddy in the Eastern Indian Ocean. This
species spends their non-breeding season (March to August) in the NWS area, around 950
km north from the breeding colony (Surman et al. 2018). The species occurs within NWMR
waters, particularly around offshore islands such as the Montebello Island group. This
species is recorded on unmanned oil and gas platforms within the NWS.

No BIAs for this species are located in the NWMR.

Lesser frigatebird
Great frigatebird

Both species of frigatebird are listed as migratory and marine. Within the NWMR, the lesser
frigatebird is known to breed on Adele, Bedout and West Lacepede islands, Ashmore Reef
and Cartier Island (Commonwealth of Australia, 2019). The lesser frigatebird feeds mostly on
fish and sometimes cephalopods, and all food is taken while the bird is in flight. Lesser
frigatebirds generally forage close to breeding colonies.

Breeding/foraging BIAs for the lesser frigatebird are located in the NWMR; refer to Table 8-3.

Brown booby

The brown booby is the most common booby, occurring throughout all tropical oceans
bounded by latitudes 30° N and 30° S. There are large colonies on offshore islands within the
NWMR such as the Lacepede Islands (one of the largest colonies in the world), Ashmore
Reef, and other offshore Kimberley islands. This seabird species is a specialised plunge
diver, mostly eating fish and some cephalopods (Commonwealth of Australia, 2019).
Breeding/foraging BIAs for the brown booby are located in the NWMR; refer to Table 8-3 and
Figure 8-3.

Red-footed booby

Within the NWMR, its known breeding sites for this species include Ashmore Reef and
Cartier Island. It is a pelagic species and generally occurs away from land. It mainly eats
flying fish and squid. Prey abundance is reliant on the high productivity in slope areas off
remote islands where the birds breed (Commonwealth of Australia, 2019).

Breeding/foraging BIAs for the red-footed booby are located in the NWMR,; refer to Table 8-3
and Figure 8-3.

Greater crested tern

The greater crested tern has a widespread distribution recorded on islands and coastlines of
tropical and subtropical areas, ranging from the Atlantic coast of South Africa, Indian Ocean
and through south-east Asia and Australia. Outside the breeding season it can be found at
sea throughout its range, with the exception of the central Indian Ocean (Commonwealth of
Australia, 2019). The largest breeding colony in WA for this species is the Houtman Abrolhos
Islands, SWMR (Surman, 2019).

No BIAs for this species are located in the NWMR.

Little tern

There are three sub-populations of this species in Australia and two of these occur in the
NWMR: northern Australian breeding sub-population occurring around Broome and
extending across in to the NMR, and an east Asian breeding sub-population, with the terns
present from Shark Bay to south-eastern Queensland during the austral summer. Little terns
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Species

Key Information

usually forage close to breeding colonies in the shallow water of estuaries (Commonwealth of
Australia, 2019).
For the description and location of BIAs in the NWMR, refer to Table 8-3 and Figure 8-2.

Roseate tern

This species is generally tropical in distribution and there are many breeding populations in
the NWMR, including Ashmore Reef, Napier Broome Bay, Bonaparte Archipelago, Lacepede
Islands, Dampier Archipelago and the Lowendal Islands. A large number of non-breeding
roseate terns have been observed at several remote locations in the Kimberley and there are
high numbers also recorded for Eighty Mile Beach Ramsar site. The Kimberley colonies are
likely to be another sub-species that breeds in east Asia. Roseate terns predominately eat
small pelagic fish (Commonwealth of Australia, 2019). The largest breeding colony in
Western Australia for this species is in the Houtman Abrolhos Islands, SWMR (Surman,
2019).

For the description and location of BIAs in the NWMR, refer to Table 8-3 and Figure 8-2.

Wedge-tailed
shearwater

The wedge-tailed shearwater is a pelagic, marine seabird known from tropical and
subtropical waters. Its distribution is widespread across the Indian and Pacific oceans. It is
known to breed on the east and west coasts (and offshore islands) of Australia. This species
is known to consume fish, cephalopods, and other biota primarily via contact-dipping.
Wedge-tailed shearwaters are now understood to undertake extensive foraging trips (over
thousands of kilometres over periods of days when chicking and provisioning young) and
much longer and extensive pelagic travels over the north-west Indian Ocean during the non-
breeding season, targeting current boundaries and upwellings. The species breeds
throughout its range, mainly on vegetated islands, atolls and cays and excavates burrows in
the ground where chicks are raised (Commonwealth of Australia, 2019). Large breeding
colonies of the wedge-tailed shearwater are located on the Houtman Abrolhos islands
(SWMR) (Surman et al., 2018) and several locations in the NWMR including: Muiron Islands
(North-west Cape), Varanus Island and the Dampier Archipelago in the Pilbara where burrow
numbers were estimated to several hundred thousand to half a million such as on the Muiron
Islands, though it is not known if all burrows are utilised on an annual basis (Birdlife Australia,
2018; Surman et al., 2018). Cannell et al (2019) satellite tracked adult wedge-tailed
shearwaters during egg incubation and chick rearing on the Muiron Islands in January 2018.
For the incubation trips, there was a strong consistency for the birds to travel towards
seamounts, typically located north-west of the Muiron Islands, between Australia and
Indonesia. One bird however remained south-west of the islands, in the Cape Range
Canyon. A similar pattern to utilise areas associated with sea mounts was also observed for
the long foraging trips during chick rearing, though some of the foraging was concentrated in
deeper waters. A bimodal foraging strategy during chick-rearing was observed, with adults
undertaking long foraging trips after a series of shorter foraging trips within the NWMR.
Surman et al. (2018) reported most wedge-tailed shearwaters from the breeding colonies on
the Houtman Abrolhos undertook extensive non-breeding migrations. This seabird species
occupied waters adjacent or to the north of their nesting sites or migrated 4200 km north-
west into the equatorial central Indian Ocean near the Ninety East Ridge during the non-
breeding season (later April to mid-November).

For the description and location of BIAs in the NWMR, refer to Table 8-3 and Figure 8-1.

Flesh-footed
shearwater

The species mainly occurs in the subtropics, over continental shelves and slopes and
occasionally inshore waters, with individual birds pass through the tropics and over deeper
waters during migration to the North Pacific and Indian oceans (Commonwealth of Australia,
2019). They are a common visitor to the waters off southern Australia, from south-western
WA to south-eastern Queensland. The fleshy-footed shearwater is a trans-equatorial migrant,
breeding from late September to May off south-western Australia, and migrating north by
early May, across the southern Indian and possibly Indonesia to the northern Pacific Ocean.
No BIAs for the flesh-footed shearwater are located in the NWMR.

Streaked shearwater

The streaked shearwater has a broad distribution in the western Pacific Ocean, breeding on
the coast and offshore islands of Japan, Russia, China and the Korean Peninsula. During
winter months (non-breeding season), the species undertakes trans-equatorial migration to
the coasts of Vietham, New Guinea, the Philippines, Australia, southern India and Sri Lanka.
The streaked shearwater feeds mainly on fish and squid that it catches by surface-seizing
and shallow plunges (Commonwealth of Australia, 2019).

No BIAs for the streaked shearwater are located in the NWMR.

White-tailed
tropicbird

Tropicbirds are predominately pelagic species and the white-tailed tropicbird forages in warm
waters and over long distances (pan-tropical). The species is most common off north-west
Australia. In the NWMR, this species is considered a sub-species and are limited in number
and distribution. Nesting sites are known for Clerke Reef (Rowley Shoals) and Ashmore
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Species Key Information

Reef. Christmas Island is also a known nesting site and the species can disperse several
thousand kilometres during foraging trips. This species feeds mainly on fish and
cephalopods, captured by deep plunge diving (Commonwealth of Australia, 2019).

There are breeding BIAs at the Rowley Shoals and Ashmore Reef within the NWMR for the
white-tailed tropicbird; refer to Table 8-3.

Silver gull The silver gull is typically described as an inshore and coastal foraging seabird and has an
Australian-wide distribution including locations within the NWMR. It is noted as it has been
recorded on unmanned oil and gas platforms located within the NWS.

8.2.1 Biologically Important Areas in the NWMR

BIAs representing important life cycle stages and behaviours for eight species of seabird in the
NWMR are presented in Table 8-3.
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Table 8-3 Seabird BIAs within the NWMR

. . Woodside Activity Area BIAs
Seabird Species - - - - .
Browse NWC | Breeding/foraging Foraging Breeding Resting
Australia fairy tern - v v - No foraging BIAs in Dampier -
the NWMR Archipelago,
Foraging in high Montebello,
numbers: the BIAis | Lowendal and
located in the Barrow Island
SWMR including the | Groups, south
Houtman Abrolhos Ningaloo and
Islands barrier island of
Shark Bay
Wedge-tailed shearwater | v V4 Widespread area of the | Foraging in high - -
NWMR offshore and numbers: the BIA is
inshore waters located in the
SWMR including the
Houtman Abrolhos
Islands
Great frigatebird NG - - Ashmore Reef, Adele - - -
Island
Lesser frigatebird N V4 - Off Eighty Mile Beach, - - -
Lacepedes, Adele
Island, North Kimberley
and Ashmore Reef
Brown booby v v - Off Eighty Mile Beach, | - - -
Lacepedes, Adele
Island, North Kimberley
and Ashmore Reef
Red-footed booby NG - - Adele Island, Ashmore | - - -
Reef
Little tern NG V4 - Rowley Shoals, Adele - - -
Island
Roseate tern v v v - No foraging BIAs in Dampier Eighty Mile Beach
the NWMR Archipelago,
Foraging Montebello,
(provisioning young) | Lowendal and
and foraging BIAs Barrow Island
located in the Groups, south
SWMR — Houtman Ningaloo and
Abrolhos Islands the | barrier island of
Shark Bay
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nearest BIA to the
NWMR

White-tailed tropicbird NG - - Rowley Shoals
Ashmore Reef
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Figure 8-1 Wedge-tailed shearwater BIAs for the NWMR
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Figure 8-2 Tern species BIAs for the NWMR
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Figure 8-3 Red-footed and brown booby BIAs for the NWMR
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8.2.2 Seabird Summary for NWMR

8.2.2.1 Browse

The Browse activity area includes biologically important habitat for seven threatened and/or
migratory seabird species:

¢ wedge-tailed shearwater (breeding/foraging);
e great and lesser frigatebirds (breeding/foraging);
e brown booby (breeding/foraging);
o red-footed booby (breeding/foraging);
¢ little tern (breeding/foraging);
e roseate tern (breeding and resting); and,
o white-tailed tropicbird (breeding).
BlAs for the seabird species are outlined in Table 8-3.

8.2.2.2 NWS / Scarborough

The NWS / Scarborough activity area includes biologically important habitat for five threatened
and/or migratory seabird species:

wedge-tailed shearwater (breeding/foraging);
e lesser frigatebird (breeding/foraging);
e brown booby (breeding/foraging);
o little tern (breeding/foraging); and
e roseate tern (breeding and resting).
BlAs for the seabird species are outlined in Table 8-3.

8.2.2.3 North-west Cape

The North-west Cape activity area includes biologically important habitat for five threatened and/or
migratory seabird species:

e Australian fairy tern (breeding);
¢ wedge-tailed shearwater (breeding/foraging); and
e roseate tern (breeding and resting).

BlAs for the seabird species are outlined in Table 8-3.

8.3 Shorebirds

Shorebirds (migratory and resident species) are generally associated with wetland or coastal
environments, and the NWMR hosts a large number of many shorebird species, particularly in the
Austral summer (refer to Appendix A for the EPBC Act PMST reports on listed species of
shorebirds). Shorebirds may use coastal environments for feeding, nesting or migratory stopovers.
In coastal environments, shorebirds generally feed during low tide on exposed intertidal mud and
sand flats, and roost in suitable habitat above the high water mark. Many shorebird species undergo
annual migrations, typically breeding at high latitudes of the Northern Hemisphere and migrating
south for the non-breeding season and Australia is part of the East Asian-Australasian Flyway
(EAAF). The EAAF extends from breeding grounds in the Russian tundra, Mongolia and Alaska
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southwards through east and south-east Asia, to non-breeding areas of Indonesia, Papua New
Guinea, Australia and New Zealand (Weller and Lee, 2017). The EAAF is of most relevance to the
NWMR. There are 37 species of shorebird which annually migrate to Australia via the EAAF and 36
of these species spend the austral summer (non-breeding season) foraging and roosting in coastal
and wetland habitats (Commonwealth of Australia, 2015c; Weller and Lee, 2017).

Ashmore Reef is documented as a BIA for migratory shorebirds in the NWMR (DSEWPAC, 2012a).

Table 8-4. Information on threatened/migratory shorebird species of the NWMR

Species Key Information

Shorebirds
Eastern curlew, Far This species is the largest, migratory shorebird in the world, with a long neck, long legs and a
eastern curlew very long downcurved bill and is a long-haul flyer. The eastern curlew is a coastal species

with a continuous distribution north from Barrow Island to the Kimberley region. The species
is endemic to the EAAF and is a non-breeding visitor to Australia from August to March,
primarily foraging on crabs and molluscs in intertidal mudflats. During the non-breeding
season in Australia, this species is most associated with sheltered coasts, especially
estuaries, bays, harbours, inlets and coastal lagoons, with large intertidal mudflats or
sandflats, often with beds of seagrass (DOE, 2015a).

Curlew sandpiper The curlew sandpiper breeds in northern Siberia but has a non-breeding range that extends
from western Africa to Australia, with small numbers reaching New Zealand (Bamford et al.,
2008). In Australia, curlew sandpipers occur around the coasts and are also quite widespread
inland, though in smaller numbers. Records occur in all states and the NT during the non-
breeding period, and also during the breeding season when many non-breeding one-year old
birds remain in Australia rather than migrating north along the EAAF. The species preferred
habitat for foraging is mudflats and nearby shallow waters in sheltered coastal areas such as
estuaries, bay, inlets and lagoons (DOE, 2015b).

Great knot The great knot breeds in the Northern Hemisphere and undertakes biannual migrations along
the EAAF to non-breeding habitat in Australia. The great knot winters in Australia and has
been recorded around the entirety of the Australian coast the greatest numbers are found in
northern Western Australia (Pilbara (Dampier Archipelago) and Kimberley and the Northern
Territory. In Australia, this species prefers sheltered, coastal habitat with large intertidal
mudflats or sandflats (inkling inlets, bays, harbours, estuaries and lagoons). High numbers
(exceeding several thousand birds are regularly recorded from Roebuck Bay. The great knot
feeds on a variety of invertebrates by pecking at or just below the surface of moist mud or
sand (Threatened Species Scientific Committee, 2016a).

Bar-tailed godwit The bar-tailed godwit is a large, migratory shorebird and there are two sub-species in the
(menzbieri) EAAF (Limosa lapponica baueri and L. I. menzbieri). The sub-species L. |. menzbieri breeds
in northern Siberia and spends its non-breeding period mostly in the north of WA but also in
South-east Asia. The bar-tailed godwit (menzbieri) usually forages near the water in shallow
water, mainly in tidal estuaries and harbours with a preference for exposed sandy or soft mud
substrates on intertidal flats, banks and beaches (Threatened Species Scientific Committee,
2016c).

Red knot (piersmai) This species is a small to medium migratory shorebird. There are two sub-species that
cannot be distinguished from each other in nonbreeding plumage, however, Calidris canutus
piersmai tend to overwinter almost exclusively in north-west Australia. The red knot migrates
long distances from breeding grounds in high northern latitudes, where it breeds during the
boreal summer, to the Southern Hemisphere during the austral summer with migration along
the EAAF. Very large numbers are recorded for the north-west Australia and is common in all
suitable habitats around the coast, including inland clay pans near Roebuck Bay (where the
species roosts). The red knot usually forages in soft substrate along the waters edge on
intertidal mudflats, sandflats and sandy beaches of sheltered coasts (Threatened Species
Scientific Committee, 2016Db).

Lesser sand plover The lesser sand plover is a small to medium shorebird and one of 36 migratory shorebirds
that breed in the Northern Hemisphere during the boreal summer and are known to annually
migrate to the non-breeding grounds of Australia along the EAAF for the austral summer.
There are five different sub-species and it is most likely the non-breeding ranges of the sub-
species Charadrius m. mongolus overlaps with the NWMR. This species is widespread in
coastal regions, preferring sandy beaches, mudflats of coastal bays and estuaries
(Threatened Species Scientific Committee, 2016¢€).

Greater sand plover The greater sand plover is a small to medium shorebird and in its non-breeding plumage is
difficult to distinguish from the lesser sand plover. This species breeds in the Northern
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Species

Key Information

Hemisphere and undertakes annual migrations to and from Southern Hemisphere feeding
grounds in the austral summer along the EAAF. The species distribution in Australia during
the non-breeding season is widespread, in WA the greater sand plover is widespread
between Northwest Cape and Roebuck Bay (Threatened Species Scientific Committee,
2016d).
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9. KEY ECOLOGICAL FEATURES

Key ecological features (KEFs) are elements of the Commonwealth marine environment that are
considered to be important for a marine region’s biodiversity or ecosystem function and integrity.
KEFs have been identified by the Australian Government based on advice from scientists about the
ecological processes and characteristics of the area.

KEFs meet one or more of the following criteria:

e a species, group of species, or a community with a regionally important ecological role (e.g.
a predator, prey that affects a large biomass or number of other marine species),

e a species, group of species or a community that is nationally or regionally important for
biodiversity,

e an area or habitat that is nationally or regionally important for:

- enhanced or high productivity (such as predictable upwellings — an upwelling occurs
when cold nutrient-rich waters from the bottom of the ocean rise to the surface),

- aggregations of marine life (such as feeding, resting, breeding or nursery areas), or
- biodiversity and endemism (species which only occur in a specific area),

e a unique seafloor feature, with known or presumed ecological properties of regional
significance.

Thirteen KEFs are designated within the NWMR, twelve KEFs within the SWMR and eight KEFs
within the NMR. These KEFs have been identified in the Protected Matters search (Appendix A)
and outlined in Table 9-1, Table 9-2 and Table 9-3, and Figure 9-1, Figure 9-2 and Figure 9-3.
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Table 9-1 Key Ecological Features (KEF) within the NWMR

Woodside Activity Area

Bonaparte Basin

ecological properties of regional
significance

Provide areas of hard substrate in an
otherwise soft sediment environment
and so are important for sessile
species

Recognised as a biodiversity hotspot
for sponges

The Pinnacles of the Bonaparte Basin
KEF is located within both the NWMR
and NMR (refer Table 9-3)

KEF Name Values? Description
Browse | NWS/S NW Cape
Carbonate bank v - - Unique seafloor feature with The Carbonate banks and terrace system of the Sahul Shelf are
and terrace system ecological properties of regional located in the western Joseph Bonaparte Gulf and to the north of
of the Sahul Shelf significance Cape Bougainville and Cape Londonderry. The carbonate banks
Regionally important because of their | and terraces are part of a larger complex of banks and terraces
role in enhancing biodiversity and that occurs on the Van Diemen Rise in the adjacent NMR.
local productivity relative to their The bank and terrace system of the Van Diemen Rise covers
surrounds. The carbonate banks and | approximately 31,278 km? and forms part of the larger system
terraces provide areas of hard associated with the Sahul Banks to the north and Londonderry
substrate in an otherwise soft Rise to the east. The feature is characterised by terrace, banks,
sediment environment which are channels and valleys (DSEWPAC, 2012c). The banks, ridges and
important for sessile species terraces of the Van Diemen Rise are raised geomorphic features
with relatively high proportions of hard substrate that support
sponge and octocoral gardens. These, in turn, provide habitat to
other epifauna, by providing structure in an otherwise flat
environment (Przeslawski et al., 2011). Plains and valleys are
characterised by scattered epifauna and infauna that include
polychaetes and ascidians. These epibenthic communities support
higher order species such as olive ridley turtles, sea snakes and
sharks (DSEWPAC, 2012c)
Pinnacles of the v - - Unique seafloor feature with The Pinnacles of the Bonaparte Basin provide areas of hard

substrate in an otherwise relatively featureless environment, the
pinnacles are likely to support a high number of species, although
a better understanding of the species richness and diversity
associated with these structures is required (DSEWPAC, 2012a,
2012c). Covering >520 km? within the Bonaparte Basin, this
feature contains the largest concentration of pinnacles along the
Australian margin. The Pinnacles of the Bonaparte Basin are
thought to be the eroded remnants of underlying strata; it is likely
that the vertical walls generate local upwelling of nutrient-rich
water, leading to phytoplankton productivity that attracts
aggregations of planktivorous and predatory fish, seabirds, and
foraging turtles (DSEWPAC, 2012a, 2012c).

Ashmore Reefand | v
Cartier Island and
surrounding
Commonwealth
waters

High productivity, biodiversity and
aggregation of marine life that apply
to both the benthic and pelagic
habitats within the feature

Ashmore Reef is the largest of only three emergent oceanic reefs
present in the north-eastern Indian Ocean and is the only oceanic
reef in the region with vegetated islands. Ashmore contains a
large reef shelf, two large lagoons, several channelled carbonate
sand flats, shifting sand cays, an extensive reef flat, three
vegetated islands—East, Middle and West islands—and
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Woodside Activity Area

KEF Name Values? Description
Browse | NWS/S NW Cape
surrounding waters. Rising from a depth of more than 100 m, the
reef platform is at the edge of the NWS and covers an area of 239
km2. Ashmore Reef and Cartier Island and the surrounding
Commonwealth waters are regionally important for feeding and
breeding aggregations of birds and other marine life; they are
areas of enhanced primary productivity in an otherwise low-
nutrient environment (DSEWPAC, 2012a). Ashmore Reef supports
the highest number of coral species of any reef off the WA coast.
Seringapatam Reef | v - Support diverse aggregations of Seringapatam Reef and the Commonwealth waters in the Scott
and the marine life, have high primary Reef complex are regionally important in supporting the diverse
Commonwealth productivity relative to other parts of aggregations of marine life, high primary productivity, and high
waters in the Scott the region, are relatively pristine and species richness associated with the reefs themselves. As two of
Reef complex have high species richness, which the few offshore reefs in the north-west, they provide an important
apply to both the benthic and pelagic | biophysical environment in the region (DSEWPAC, 2012a).
habitats within the feature
v v v

Continental slope
demersal fish
communities

High biodiversity of demersal fish
assemblages, including high levels of
endemism

The diversity of demersal fish assemblages on the continental
slope in the Timor Province, the Northwest Transition and the
North-west Province is high compared to elsewhere along the
Australian continental slope (DSEWPAC, 2012a). The continental
slope between North-west Cape and the Montebello Trough has
more than 500 fish species, 76 of which are endemic, which
makes it the most diverse slope bioregion in Australia (Last et al.,
2005). The slope of the Timor Province and the Northwest
Transition also contains more than 500 species of demersal fishes
of which 64 are considered endemic (Last et al., 2005), making it
the second richest area for demersal fishes throughout the whole
continental slope.

Demersal fish species occupy two distinct demersal biomes
associated with the upper slope (225-500 m water depths) and
the mid-slope (750—-1000 m). Although poorly known, it is
suggested that the demersal slope communities rely on bacteria
and detritus-based systems comprised of infauna and epifauna,
which in turn become prey for a range of teleost fishes, molluscs
and crustaceans (Brewer et al., 2007). Higher-order consumers
may include carnivorous fishes, deepwater sharks, large squid,
and toothed whales (Brewer et al., 2007). Pelagic production is
phytoplankton-based, with hot spots around oceanic reefs and
islands (Brewer et al., 2007).
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Woodside Activity Area

KEF Name Values! Description
Browse | NWS/S NW Cape
Ancient coastline v v v Unique seafloor feature with Several steps and terraces as a result of Holocene sea level
at 125 m depth ecological properties of regional changes occur in the region, with the most prominent of these
contour significance features occurring as an escarpment along the NWMR and Sahul
Provides areas of hard substrate and | Shelf at a water depth of 125 m.
therefore may provide sites for higher | The Ancient Coastline is not continuous throughout the NWMR
diversity and enhanced species and coincides with a well-documented eustatic stillstand at about
richness relative to surrounding areas | 130 m worldwide (Falkner et al., 2009).
of predominantly soft sediment Where the Ancient Coastline provides areas of hard substrate, it
may contribute to higher diversity and enhanced species richness
relative to soft sediment habitat (Falkner et al., 2009). Parts of the
Ancient Coastline, represented as rocky escarpment, are
considered to provide biologically important habitat in an area
predominantly made up of soft sediment.
The escarpment type features may also potentially facilitate mixing
within the water column due to upwelling, providing a nutrient-rich
environment. Although the Ancient Coastline adds additional
habitat types to a representative system, the habitat types are not
unique to the coastline as they are widespread on the upper shelf
(Falkner et al., 2009)
Canyons linking - v - Facilitates nutrient upwelling, creating | Interactions with the Leeuwin Current and strong internal tides are
the Argo Abyssal enhanced productivity and thought to result in upwelling at the canyon heads, thus creating
Plain and Scott encouraging diverse aggregations of conditions for enhanced productivity in the region (Brewer et al.,
Plateau marine life 2007). As a result, aggregations of whale sharks, manta rays,
humpback whales, sea snakes, sharks, predatory fishes and
seabirds are known to occur in the area due to its enhanced
productivity (Sleeman et al., 2007).
Glomar Shoal - v - Glomar Shoal is a submerged littoral feature located about 150 km

An area of high productivity and
aggregations of marine life including
commercial and recreational fish
species

north of Dampier on the Rowley shelf at depths of 33-77 m
(Falkner et al., 2009). Studies by Abdul Wahab et al. (2018) found
a number of hard coral and sponge species in water depths less
than 40 m. One hundred and seventy (170) different species of
fishes were detected with greatest species richness and
abundance in shallow habitats (Abdul Wahab et al., 2018). Fish
species present include a number of commercial and recreational
species such as Rankin cod, brown striped snapper, red emperor,
crimson snapper, bream and yellow-spotted triggerfish (Falkner et
al., 2009; Fletcher and Santoro, 2009). These species have
recorded high catch rates associated with Glomar Shoal,
indicating that the shoal is likely to be an area of high productivity.
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Woodside Activity Area
KEF Name Values! Description
Browse | NWS/S NW Cape

Mermaid Reef and - v - Regionally important in supporting The Mermaid Reef and Commonwealth waters surrounding the

Commonwealth high species richness, higher Rowley Shoals KEF and is adjacent to the three nautical mile

waters productivity and aggregations of State waters limit surrounding Clerke and Imperieuse reefs, and

surrounding marine life include the Mermaid Reef Marine Park as described in Section

Rowley Shoals 10.

The reefs provide a distinctive biophysical environment in the
region. They have steep and distinct reef slopes and associated
fish communities. In evolutionary terms, the reefs may play a role
in supplying coral and fish larvae to reefs further south via the
southward flowing Indonesian Throughflow. Both coral
communities and fish assemblages differ from similar habitats in
eastern Australia (Done et al., 1994).

Exmouth Plateau - v v Unique seafloor feature with The Exmouth Plateau is a large, mid-slope, continental margin
ecological properties of regional plateau that lies off the northwest coast of Australia. It ranges in
significance, which apply to both depth from about 500 to more than 5000 m and is a major
benthic and pelagic habitats structural element of the Carnarvon Basin (Miyazaki and Stagg,
Likely to be an important area of 2013). The large size of the Exmouth Plateau and its expansive
biodiversity as it provides an surface may modify deep water flow and be associated with the
extended area offshore for generation of internal tides; both of which may subsequently
communities adapted to depths of contribute to the upwelling of deeper, nutrient-rich waters closer to
approximately 1000 m the surface (Brewer et al., 2007). Satellite observations suggest

that productivity is enhanced along the northern and southern
boundaries of the plateau (Brewer et al., 2007).

Sediments on the plateau suggest that biological communities
include scavengers, benthic filter feeders and epifauna
(DSEWPAC, 2012a). Fauna in the pelagic waters above the
plateau are likely to include small pelagic species and nekton
attracted to seasonal upwellings, as well as larger predators such
as billfishes, sharks and dolphins (Brewer et al., 2007). Protected
and migratory species are also known to pass through the region,
including whale sharks and cetaceans.

Canyons linking - - v Unique seafloor feature with The canyons are associated with upwelling as they channel deep

the Cuvier Abyssal ecological properties of regional water from the Cuvier Abyssal Plain up onto the slope. This

Plain and the Cape significance nutrient-rich water interacts with the Leeuwin Current at the

Range Peninsula The feature is an area of moderately canyon heads (DSEWPAC, 2012a). Aggregations of whale sharks,
enhanced productivity, attracting manta rays, sea snakes, sharks, large predatory fish, and seabirds
aggregations of fish and higher-order | are known to occur in this area.
consumers such as large predatory
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Woodside Activity Area

High productivity and aggregations of
marine life: Representing almost the
entire area of this type of geomorphic
feature in the NWMR. It is a unique
habitat that neither occurs anywhere
else nearby (within hundreds of
kilometres) nor with as large an area
(Falkner et al. 2009)

KEF Name Values? Description
Browse | NWS/S NW Cape
fish, sharks, toothed whales and
dolphins
Likely to be important due to their
historical association with sperm
whale aggregations
Commonwealth - v High productivity and diverse The Leeuwin and Ningaloo currents interact, leading to areas of
waters adjacent to aggregations of marine life enhanced productivity in the Commonwealth waters adjacent to
Ningaloo Reef The Commonwealth waters adjacent Ningaloo Reef. Aggregations of whale sharks, manta rays,
to Ningaloo Reef and associated humpback whales, sea snakes, sharks, large predatory fish, and
canyons and plateau are seabirds are known to occur in this area (DSEWPAC, 2012a).
interconnected and support the high The spatial boundary of this KEF, as defined in the NCVA, is
productivity and species richness of defined as the waters contained in the existing Ningaloo AMP
Ningaloo Reef, globally significant as | provided in Section 10.
the only extensive coral reef in the
world that fringes the west coast of a
continent
Wallaby Saddle - v

The Wallaby Saddle may be an area of enhanced productivity.
Historical whaling records provide evidence of sperm whale
aggregations in the area of the Wallaby Saddle, possibly due to
the enhanced productivity of the area and aggregations of baitfish
(DSEWPAC, 2012a).

! Values description sourced from Marine bioregional plan for the North-west Marine Region (DSEWPAC, 2012a) and the Department of Agriculture, Water and the Environment (DAWE) SPRAT

database.
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Figure 9-1 Key Ecological Features (KEFs) within the NWMR.
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Table 9-2 Key Ecological Features (KEF) within the SWMR

KEF Name

Values?

Description

Albany Canyons
group and adjacent
shelf break

High productivity and
aggregations of marine life,
and unique seafloor feature
with ecological properties of
regional significance

Both benthic and demersal
habitats within the feature are
of conservation value

The Albany Canyons group is thought to be associated with small, periodic subsurface upwelling events, which
may drive localised regions of high productivity. The canyons are known to be a feeding area for sperm whale and
sites of orange roughy aggregations. Anecdotal evidence also indicates that this area supports fish aggregations
that attract large predatory fish and sharks.

Ancient coastline
at 90-120 m depth

Relatively high productivity
and aggregations of marine
life, and high levels of
biodiversity and endemism
The feature creates
topographic complexity, that
may facilitate benthic
biodiversity and enhanced
biological productivity

Benthic biodiversity and productivity occur where the ancient coastline forms a prominent escarpment, such as in
the western Great Australian Bight, where the sea floor is dominated by sponge communities of significant
biodiversity and structural complexity.

Cape Mentelle
upwelling

Facilitates nutrient upwelling,
supporting high productivity
and diverse aggregations of
marine life

The Cape Mentelle upwelling draws relatively nutrient-rich water from the base of the Leeuwin Current, up the
continental slope and onto the inner continental shelf, where it results in phytoplankton blooms at the surface. The
phytoplankton blooms provide the basis for an extended food chain characterised by feeding aggregations of small
pelagic fish, larger predatory fish, seabirds, dolphins and sharks.

Commonwealth
marine
environment
surrounding the
Houtman Abrolhos
Islands (and
adjacent shelf
break)

High levels of biodiversity and
endemism within benthic and
pelagic habitats

The Houtman Abrolhos Islands and surrounding reefs support a unique mix of temperate and tropical species,
resulting from the southward transport of species by the Leeuwin Current over thousands of years. The Houtman
Abrolhos Islands are the largest seabird breeding station in the eastern Indian Ocean. They support more than one
million pairs of breeding seabirds.
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KEF Name

Values?

Description

Commonwealth
marine
environment
surrounding the
Recherche
Archipelago

Aggregations of marine life
and high levels of biodiversity
and endemism within benthic
and demersal communities

The Recherche Archipelago is the most extensive area of reef in the SWMR. Its reef and seagrass habitat
supports a high species diversity of warm temperate species, including 263 known species of fish, 347 known
species of molluscs, 300 known species of sponges, and 242 known species of macroalgae. The islands also
provide haul-out (resting areas) and breeding sites for Australian sea lions and New Zealand fur seals.

Commonwealth
marine
environment within
and adjacent to the
west-coast inshore
lagoons

High productivity and
aggregations of marine life
within benthic and pelagic
habitats

Important for benthic
productivity and recruitment
for a range of marine species

These lagoons are important for benthic productivity, including macroalgae and seagrass communities, and
breeding and nursery aggregations for many temperate and tropical marine species. They are important areas for
the recruitment of commercially and recreationally important fish species. Extensive schools of migratory fish visit
the area annually, including herring, garfish, tailor and Australian salmon.

Commonwealth
marine
environment within
and adjacent to
Geographe Bay

High productivity and
aggregations of marine life,
and high levels of biodiversity,
recruitment within benthic and
pelagic communities

Geographe Bay is known for its extensive beds of tropical and temperate seagrass that support a diversity of
species, many of them not found anywhere else. The bay provides important nursery habitat for many species.
Juvenile dusky whaler sharks use the shallow seagrass habitat as nursery grounds for several years, before
ranging out to adult feeding grounds along the shelf break. The seagrass also provides valuable habitat for fish
and invertebrates (Carruthers et al., 2007).

It is also an important resting area for migratory humpback whales.

Diamantina
Fracture Zone

Unique seafloor feature with
ecological properties of
regional significance which
apply to its benthic and
demersal habitats

The Diamantina Fracture Zone is a rugged, deep- water environment of seamounts and numerous closely spaced
troughs and ridges. Very little is known about the ecology of this remote, deep- water feature, but marine experts
suggest that its size and physical complexity mean that it is likely to support deep-water communities
characterised by high species diversity, with many species found nowhere else.

Naturaliste Plateau

Unique seafloor feature with
ecological properties of
regional significance including
high species diversity and
endemism which apply to its
benthic and demersal habitats

The Naturaliste Plateau is Australia’s deepest temperate marginal plateau. The combination of its structural
complexity, mixed water dynamics and relative isolation indicate that it supports deep- water communities with
high species diversity and endemism.

Perth Canyon and
adjacent shelf
break, and other
west-coast
canyons

An area of higher productivity
that attracts feeding
aggregations of deep-diving
mammals and large predatory
fish. It is also recognised as a
unique seafloor feature with
ecological properties of
regional significance

The Perth Canyon is the largest known undersea canyon in Australian waters. Deep ocean currents rise to the
surface, creating a nutrient-rich cold- water habitat attracting feeding aggregations of deep-diving mammals, such
as pygmy blue whales and large predatory fish that feed on aggregations of small fish, krill and squid.
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Western demersal
slope and
associated fish
communities of the
Central Western

Provides important habitat for
demersal fish communities
and supports species groups
that are nationally or
regionally important to

The western demersal slope provides important habitat for demersal fish communities, with a high level of diversity
and endemism. A diverse assemblage of demersal fish species below a depth of 400 m is dominated by relatively
small benthic species such as grenadiers, dogfish and cucumber fish. Unlike other slope fish communities in
Australia, many of these species display unique physical adaptations to feed on the sea floor (such as a mouth
position adapted to bottom feeding), and many do not appear to migrate vertically in their daily feeding habits.

Province biodiversity
Western rock A species that plays a This species is the dominant large benthic invertebrate in the region. The lobster plays an important trophic role in
lobster regionally important ecological | many of the inshore ecosystems of the SWMR. Western rock lobsters are an important part of the food web on the

role

inner shelf, particularly as juveniles.

1 Values description sourced from Marine bioregional plan for the South-west Marine Region (DSEWPAC, 2012b) and the Department of Agriculture, Water and the Environment (DAWE) SPRAT

database
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Figure 9-2. Key Ecological Features (KEFs) within the SWMR
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Table 9-3 Key Ecological Features (KEF) within the NMR

KEF Name

Values?

Description

Carbonate bank
and terrace system
of the Van Diemen
Rise

Important for its role in enhancing
biodiversity and local productivity relative
to its surrounds and for supporting
relatively high species diversity

The feature has been identified as a
sponge biodiversity hotspot (Przeslawski
et al. 2014)

The bank and terrace system of the Van Diemen Rise is part of the larger system associated with the
Sahul Banks to the north and Londonderry Rise to the east; it is characterised by terrace, banks,
channels and valleys. The variability in water depth and substrate composition may contribute to the
presence of unique ecosystems in the channels. Species present include sponges, soft corals and other
sessile filter feeders associated with hard substrate sediments of the deep channels; epifauna and
infauna include polychaetes and ascidians. Olive ridley turtles, sea snakes and sharks are also found
associated with this feature.

Gulf of Carpentaria
basin

Regional importance for biodiversity,
endemism and aggregations of marine life
relevant to benthic and pelagic habitats

The Gulf of Carpentaria basin is one of the few remaining near-pristine marine environments in the
world. Primary productivity in the Gulf of Carpentaria basin is mainly driven by cyanobacteria that fix
nitrogen but is also strongly influenced by seasonal processes. The soft sediments of the basin are
characterised by moderately abundant and diverse communities of infauna and mobile epifauna
dominated by polychaetes, crustaceans, molluscs, and echinoderms. The basin also supports
assemblages of pelagic fish species including planktivorous and schooling fish, with top predators such
as shark, snapper, tuna, and mackerel.

Gulf of Carpentaria
coastal zone

High productivity, aggregations of marine
life (including several endemic species)
and high biodiversity compared to broader
region

Nutrient inflow from rivers adjacent to the NMR generates higher productivity and more diverse and
abundant biota within the Gulf of Carpentaria coastal zone than elsewhere in the region. The coastal
zone is near pristine and supports many protected species such as marine turtles, dugongs, and
sawfishes. Ecosystem processes and connectivity remain intact; river flows are mostly uninterrupted by
artificial barriers and healthy, diverse estuarine and coastal ecosystems support many species that
move between freshwater and saltwater environments.

Pinnacles of the
Bonaparte Basin

Unique seafloor feature with ecological
properties of regional significance

Provide areas of hard substrate in an
otherwise soft sediment environment and
so are important for sessile species
Recognised as a biodiversity hotspot for
sponges

The Pinnacles of the Bonaparte Basin
KEF is located within both the NWMR and
NMR (refer Table 9-1)

Covering more than 520 km? within the Bonaparte Basin, this feature contains the largest concentration
of pinnacles along the Australian margin. The Pinnacles of the Bonaparte Basin are thought to be the
eroded remnants of underlying strata; it is likely that the vertical walls generate local upwelling of
nutrient-rich water, leading to phytoplankton productivity that attracts aggregations of planktivorous and
predatory fish, seabirds and foraging turtles.
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KEF Name

Values?

Description

Plateaux and
saddle north-west
of the Wellesley
Islands

High species abundance, diversity and
endemism of marine life

Abundance and species density are high in the plateaux and saddle as a result of increased biological
productivity associated with habitats rather than currents. Submerged reefs support corals that are
typical of northern Australia, including corals that have bleach-resistant zooxanthellae; and particular
reef fish species that are different to those found elsewhere in the Gulf of Carpentaria. Species present
include marine turtles and reef fish such as coral trout, cod, mackerel, and shark. Seabirds frequent the
plateaux and saddle, most likely due to the presence of predictable food resources for feeding offspring.

Shelf break and
slope of the
Arafura Shelf

The Shelf break and slope of the Arafura
Shelf is defined as a key ecological
feature for its ecological significance
associated with productivity emanating
from the slope

It also forms part of a unique
biogeographic province (Last et al., 2005)

The shelf break and slope of the Arafura Shelf is characterised by continental slope and patch reefs and
hard substrate pinnacles. The ecosystem processes of the feature are largely unknown in the region;
however, the Indonesian Throughflow and surface wind-driven circulation are likely to influence
nutrients, pelagic dispersal and species and biological productivity in the region. Biota associated with
the feature is largely of Timor—Indonesian Malay affinity.

Submerged coral
reefs of the Gulf of
Carpentaria

High aggregations of marine life,
biodiversity and endemism

Twenty per cent of the reefs found in the
NMR are situated within this KEF (Harris
et al., 2007)

The submerged coral reefs of the Gulf of Carpentaria are characterised by submerged patch, platform
and barrier reefs that form a broken margin around the perimeter of the Gulf of Carpentaria basin, rising
from the sea floor at depths of 30—50 m. These reefs provide breeding and aggregation areas for many
fish species including mackerel and snapper and offer refuges for sea snakes and apex predators such
as sharks. Coral trout species that inhabit the submerged reefs are smaller than those found in the
Great Barrier Reef and may prove to be an endemic sub-species.

Tributary Canyons
of the Arafura
Depression

High productivity and high levels of
species diversity and endemism of marine
life within the benthic and pelagic habitats
of the feature

The tributary canyons are approximately 80—100 m deep and 20 km wide. The largest of the canyons
extend some 400 km from Cape Wessel into the Arafura Depression, and are the remnants of a
drowned river system that existed during the Pleistocene era. Sediments in this feature are mainly
calcium-carbonate rich, although sediment type varies from sandy substrate to soft muddy sediments
and hard, rocky substrate. Marine turtles, deep sea sponges, barnacles and stalked crinoids have all
been identified in the area.

1 Values description sourced from Marine bioregional plan for the North Marine Region (DSEWPAC, 2012c) and Department of Agriculture, Water and the Environment (DAWE) SPRAT database.
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Figure 9-3. Key Ecological Features (KEFs) within the NMR
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10.PROTECTED AREAS

10.1 Regional Context

Protected areas included World Heritage Properties, National Heritage Places, Wetlands of
International Importance, Australian Marine Parks, State Marine Parks and Reserves, Threatened
Ecological Communities and the Australian Whale Sanctuary. The PMST Reports (Appendix A)
shows that there are twenty-nine protected areas found in the NWMR, eighteen in the SWMR and
nine in the NMR.

Table 10-1, Table 10-2 and Table 10-3 outline the protected areas of each of the marine regions
NWMR, SWMR and NMR, respectively.

10.2 World Heritage Properties

Properties nominated for World Heritage listing are inscribed on the list only after they have been
carefully assessed as representing the best examples of the world’s cultural and natural heritage.
Only World Heritage listings classed as natural are discussed in this section. World Heritage sites
classed as cultural are discussed in Section 11.

The list of Australia’s World Heritage Properties and the PMST Reports (Appendix A) show two
World Heritage Properties within the NWMR (Table 10-1), no World Heritage Properties within the
SWMR (Table 10-2), and though not reported in the NMR PMST Report, Kakadu National Park and
World Heritage Area is included in Table 10-3.

10.3 National and Commonwealth Heritage Places - Natural

The National Heritage List is Australia’s list of natural, historic, and Indigenous places of outstanding
significance to the nation. The National Heritage List Spatial Database describes the place name,
class (Indigenous, natural, historic), and status. Commonwealth Heritage Places are a collection of
sites recognised for their Indigenous, historical and/or natural values which are owned or controlled
by the Australian Government.

Only National and Commonwealth Heritage Places classed as natural are discussed in this section.
Heritage Places classed as indigenous or historic are discussed in Section 11.

A search of the National Heritage List Spatial Database and the PMST Reports (Appendix A)
identified three natural National Heritage Places in the NWMR (Table 10-1), three in the SWMR
(Table 10-2) and for the NMR, Kakadu National Park (not included in the PMST report) is included
in Table 10-3.

A search of the Commonwealth Heritage List identified four natural commonwealth heritage places
within the NWMR (Table 10-1).

10.4 Wetlands of International Importance (listed under the Ramsar Convention)

Australia has 65 Ramsar wetlands that cover >8.3 million ha. Ramsar wetlands are those that are
representative, rare, or unique wetlands, or that are important for conserving biological diversity.

The List of Wetlands of International Importance held under the Ramsar Convention and the PMST
Reports (Appendix A) identified four Ramsar Sites with coastal features within the NWMR (Table
10-1), four in the SWMR (Table 10-2) and two for the New Territory, included for the NMR (Table
10-3).

10.5 Australian Marine Parks

Australian Marine Parks (AMPs), proclaimed under the EPBC Act in 2007 and 2013, are located in
Commonwealth waters that start at the outer edge of State and Territory waters, generally three
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nautical miles (~5.5 km) from the shore, and extend to the outer boundary of Australia’s EEZ, 200
nm (~370 km) from the shore.

PMST Reports (Appendix A) show sixteen AMPs within the NWMR (Table 10-1), ten within the
SWMR (Table 10-2) and eight within the NMR (Table 10-3).

10.6 Threatened Ecological Communities

No Threatened Ecological Communities (TECs) as listed under the EPBC Act are known to occur
within the marine waters of the NWMR, SWMR or NMR as indicated by the PMST Reports
(Appendix A).

10.7 Australian Whale Sanctuary

The Australian Whale Sanctuary has been established to protect all whales and dolphins found in
Australian waters. Under the EPBC Act all cetaceans (whales, dolphins and porpoises) are protected
in Australian waters.

The Australian Whale Sanctuary includes all Commonwealth waters from the three nautical mile
State/Territory waters limit out to the boundary of the EEZ (i.e. out to 200 nm and further in some
places). Within the Sanctuary it is an offence to Kill, injure or interfere with a cetacean. Severe
penalties apply to anyone convicted of such offences.

10.8 State Marine Parks and Reserves

State Marine Parks and Reserves, proclaimed under the Conservation and Land Management Act
1984 (CALM Act), are located in State waters and vested in the WA Conservation and Parks
Commission. State Marine Parks and Reserves of Western Australia have been considered, with 14
occurring in the NWMR (Table 10-1) and six occurring in the SWMR (Table 10-2).
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10.9 Summary of Protected Areas within the NWMR
Table 10-1 Protected Areas within the NWMR

Protected Area

Woodside Activity Area

Browse

NWS/S

NW
Cape

IUCN Protected
Area Category*
or Relevant Park

Zone

Description

Conservation Values

World He

ritage Properties

The Ningaloo Coast

National Heritage Place
consists of the same area
included in the Ningaloo

Shark Bay World - v The Shark Bay World Universal values of the Shark Bay World Heritage Property
Heritage Property Heritage Property is include large and diverse seagrass beds, stromatolites and
adjacent to the Shark Bay populations of dugong and threatened species.
AMP and was included on Inscribed under Natural Criteria vii, viii, ix and X.
the World Heritage List in
1991.
The Ningaloo Coast | - v The Ningaloo Coast World | Universal values of the Ningaloo Coast World Heritage
World Heritage Heritage Property lies Property include high marine species diversity and
Property within the Ningaloo AMP abundance; in particular, Ningaloo Reef supports both
and was included on the tropical and temperate marine reptiles and mammals.
World Heritage List in Inscribed under Natural Criteria vii and x.
2011.
National Heritage Places - Natural
Shark Bay - v The Shark Bay National The national heritage place has a number of exceptional
Heritage Place consists of natural features, including one of the largest and most
the same area included in diverse seagrass beds in the world, colonies of
the Shark Bay World stromatolites and rich marine life including a large
Heritage Property (refer population of dugongs, and also provides a refuge for a
above) and was number of other globally threatened species.
established on the National | Shark Bay meets the national heritage listing criteria a, b, c,
Heritage List in 2007. d,e f,g,handi.
- v The Ningaloo Coast The Ningaloo Coast contains one of the best developed

near-shore reefs in the world, being home to rugged
limestone peninsulas, spectacular coral and sponge
gardens and the whale shark.
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Woodside Activity Area

IUCN Protected
Area Category*

Protected Area | Browse | NWS/S NW | or Relevant Park Description Conservation Values
Cape | zone
Coast World Heritage The Ningaloo Coast meets the national heritage listing
Property (refer above) and criteria a, b, c, d, and f.
was established on the
National Heritage List in
2010.

The West Kimberley | v v - The West Kimberley The Kimberley plateau, north-western coastline and
National Heritage Place northern rivers of the West Kimberley provide a vital refuge
covers an area of around for many native plants and animals that are found nowhere
192,000 km? located in the | else or which have disappeared from much of the rest of
north-west of Australia Australia. In addition, Roebuck Bay is internationally
from Broome to Wyndham, | recognised as one of Australia’s most significant sites for
and was established on the | migratory wading birds.

National Heritage List in The national heritage place also contains a remarkable
2011. history of Aboriginal occupation, with many places of
indigenous sacred value.
The West Kimberley meets the national heritage listing
criteriaa, b, c, d, e, f, g, handi.
Commonwealth Heritage Places - Natural

Mermaid Reef — - v - N/A The Mermaid Reef — The Mermaid Reef-Rowley Shoals Commonwealth

Rowley Shoals Rowley Shoals Heritage Place is regionally important for the diversity of its
Commonwealth Heritage fauna and together with Clerke and Imperieuse reefs, has
Place is located within the biogeographical significance due to the presence of
boundary of the Mermaid species which are at, or close to, the limits of their
Reef Marine National geographic ranges, including fishes known previously only
Nature Reserve. The site from Indonesian waters.
was listed as a Rowley Shoals is important for benchmark studies as one
Commonwealth Heritage of the few places off the north-west coast of Western
Place in 2004. Australia which have been the site of major biological

collection trips by the WA Museum.
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Woodside Activity Area

IUCN Protected
Area Category*

Protected Area | Browse | NWS/S NW | or Relevant Park Description Conservation Values
Cape | zone
Ashmore Reef v The Ashmore Reef Ashmore Reef has major significance as a staging point for
National Nature Commonwealth Heritage wading birds migrating between Australia and the Northern
Reserve Place is located within the Hemisphere and supports high concentrations of breeding
boundary of the Ashmore seabirds, many of which are nomadic and typically breed
Reef Marine Park (refer on small isolated islands.
AMPs below). The site was | Ashmore Reef is an important scientific reference area for
listed as a Commonwealth | migratory seabirds, sea snakes and marine invertebrates.
Heritage Place in 2004. The Ashmore Reef Commonwealth Heritage Place is
significant for its history of human occupation and use. The
island is believed to have been visited by Indonesian
fisherman since the early eighteenth century. The islands
were used both for fishing and as a staging point for
voyages to the southern reefs off Australia's coast.
Scott Reef and v Scott Reef and Surrounds The Scott Reef and Surrounds Commonwealth Heritage

Surrounds — Commonwealth Heritage Place is regionally important for the diversity of its fauna
Commonwealth Place is located within the and has biogeographical significance due to the presence
Area Western Australian Coastal | of species which are at, or close to, the limits of their

Waters surrounding North
and South Scott Reef. The
site was listed as a
Commonwealth Heritage
Place in 2004.

geographic ranges, including fish known previously only
from Indonesian waters.

Scott Reef is recognised as important for scientific research
and benchmark studies due to its age, the extensive
documentation of its geophysical and physical
environmental characteristics and its use as a site of major
biological collection trips and surveys by the WA Museum
and the Australian Institute of Marine Science.
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Woodside Activity Area

IUCN Protected
Area Category*

Protected Area | Browse | NWS/S NW | or Relevant Park Description Conservation Values
Cape | zone
Ningaloo Marine - - v The Ningaloo Marine Area | The Ningaloo Marine Area Commonwealth Heritage Place
Area — Commonwealth Heritage provides a migratory pathway for humpback whales and
Commonwealth Place is located within the foraging habitat for whale sharks.
Waters Commonwealth waters of The place is an important breeding area for billfish and
the Ningaloo Marine Park manta ray.
(refer AMPs below). The The Ningaloo Marine Area provides opportunities for
site was listed as a _ scientific research relating to aspects of the area’s unique
Commonwealth Heritage features including tourism (marine ecology, whales, turtles,
Place in 2004. whale sharks, fish and oceanography.
Wetlands of International Importance (Ramsar)
Ashmore Reef v - - Ramsar The Ashmore Reef Ramsar | Ashmore Reef Ramsar site supports internationally
National Nature site is located within the significant populations of seabirds and shorebirds, is
Reserve boundary of the Ashmore important for turtles (green, hawksbill and loggerhead) and
Reef Marine Park (refer dugong, and has the highest diversity of hermatypic (reef-
AMPs below). The site was | building) corals on the WA coast. It is known for its
listed under the Ramsar abundance and diversity of sea snakes. However, since
Convention in 2002. 1998 populations of sea snakes at Ashmore Reef have
been in decline.
Eighty Mile Beach - v - Ramsar The Eighty Mile Beach The Eighty Mile Beach Ramsar site includes saltmarsh and
Ramsar site covers an a raised peat bog more than 7000 years old.
area of 1250 km?, located The site contains the most important wetland for waders in
along a long section of the | north-western Australia, supporting up to 336,000 birds,
Western Australian and is especially important as a land fall for waders
coastline adjacent to the migrating south for the austral summer.
Eighty Mile Beach AMP
(refer below).
Roebuck Bay - v - Ramsar The Roebuck Bay Ramsar | The Roebuck Bay Ramsar site is recognised as one of the
site covers an area of 550 most important areas for migratory shorebirds in Australia.
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Woodside Activity Area

IUCN Protected

*
Protected Area | Browse | NWS/S NW 'CA)\:eRaeIC(::/t:r?toll:?;rk Description Conservation Values
Cape | zone

km?, located south of The site regularly supports over 100,000 waterbirds, with
Broome and adjacent to numbers being highest in the austral spring when migrant
the Roebuck AMP (refer species breeding in the Palearctic stop to feed during
below). migration.

Ord River Floodplain | v/ Ramsar The Ord River Floodplain The site represents the best example of wetlands
Ramsar Site is in the East | associated with the floodplain and estuary of a tropical river
Kimberley region and system in the Tanami-Timor Sea Coast Bioregion in the
encompasses an extensive | Kimberley.
system of river, seasonal In addition, the False Mouths of the Ord are the most
creek, tidal mudflat, and extensive mudflat and tidal waterway complex in Western
floodplain wetlands. The Australia.
Ramsar Site is a nursery,
feeding and/or breeding
ground for migratory birds,
waterbirds, fish, crabs,
prawns, and crocodiles.

Wetlands of National Importance (DAWE, 2019)

Ashmore Reef v - - Ashmore Reef is a shelf- These islets are major seabird nesting sites with 20
edge platform reef located breeding species recorded to date. The total bird
among the Sahul Banks of | population has been estimated to exceed 100,000 during
north-western Australia. It the peak breeding season.
covers an area of 583 km? | The marine reserve also has the highest diversity of marine
and consists of three islets | fauna of the reefs on the NWS and differs from other reefs
surrounded by intertidal and coastal areas in the region.
reef and sand flats. The area meets criteria 1, 3, 4 and 5 for inclusion on the

Directory of Important Wetlands in Australia.
Mermaid Reef - v - Mermaid Reef Marine Park | The reefs of the Mermaid Reef Marine Park have

covers an area of around
540 km?, located ~280 km
west north-west of Broome,
and is the most north-
easterly atoll of the Rowley
Shoals.

biogeographic value due to the presence of species that
are at or close to the limit of their distribution. The coral
communities are one of the special values of Mermaid
Reef.

The area meets criteria 1, 2 and 3 for inclusion on the

Directory of Important Wetlands in Australia.
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Woodside Activity Area

IUCN Protected
Area Category*

Protected Area | Browse | NWS/S NW | or Relevant Park Description Conservation Values
Cape | zone

Exmouth Gulf East - v Exmouth Gulf East covers The Exmouth Gulf East is an outstanding example of tidal
an area of 800 km? and wetland systems of low coast of north-west Australia, with
includes wetlands in the well- developed tidal creeks, extensive mangrove swamps
eastern part of Exmouth and broad saline coastal flats.

Gulf, from Giralia Bay; to The site is one of the major population centres for dugong
Urala Creek, Locker Point. | in WA and its seagrass beds and extensive mangroves
provide nursery and feeding areas for marine fishes and
crustaceans in the Gulf.
The area meets criteria 1, 2 and 3 for inclusion on the
Directory of Important Wetlands in Australia.

Hamelin Pool - v Hamelin Pool covers an Hamelin Pool is an outstanding example of a hypersaline
area of 900 km? in the far marine embayment and supports extensive microbialite
south-east part of Shark (subtidal stromatolite) formations, which are the most
Bay. abundant and diverse examples of growing marine

microbialites in the world.
The area meets criteria 1 and 6 for inclusion on the
Directory of Important Wetlands in Australia.

Shark Bay East - v Shark Bay East covers a The site is an outstanding example of a very large, shallow
250 km area of coastline marine embayment, with particularly extensive occurrence
comprising tidal wetlands, of seagrass beds and substantial areas of intertidal
and marine waters less mud/sandflats and mangrove swamp.
than 6 m deep at low tide, The site supports what is probably the world's largest
in the east arm of Shark discrete population of dugong; it is also a major nursery
Bay. and/or feeding area for turtles, rays, sharks, other fishes,

prawns and other marine fauna; and is a major migration
stop-over area for shorebirds.
The area meets criteria 1, 2, 3, 4, 5 and 6 for inclusion on
the Directory of Important Wetlands in Australia.
Australian Marine Parks (DNP, 2018a)
Abrolhos Marine - v I, 1V, VI Abrolhos Marine Park is Abrolhos Marine Park is significant because it contains

Park

located adjacent to the WA
Houtman Abrolhos Islands,
covering a large offshore

habitats, species and ecological communities associated
with four bioregions:
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area of 88,060 km?
extending from the WA
State waters boundary to
the edge of Australia’s
EEZ.

The Abrolhos Marine Park
is located within both the
NWMR and SWMR.

¢ Central Western Province

¢ Central Western Shelf Province

¢ Central Western Transition

¢ South-west Shelf Transition

It includes seven KEFs: Commonwealth marine
environment surrounding the Houtman Abrolhos Islands;
Demersal slope and associated fish communities of the
Central Western Province; Mesoscale eddies; Perth
Canyon and adjacent shelf break, and other west-coast
canyons; Western rock lobster; Ancient coastline at 90-120
m depth; and Wallaby Saddle.

The AMP supports a range of species including species
listed as threatened, migratory, marine or cetacean under
the EPBC Act. BIAs within the AMP include foraging and
breeding habitat for seabirds, foraging habitat for Australian
sea lions and white sharks, and a migratory pathway for
humpback and pygmy blue whales. The AMP is adjacent to
the northernmost Australian sea lion breeding colony in
Australia on the Houtman Abrolhos Islands.

Carnarvon Canyon - v \Y Carnarvon Canyon Marine | Carnarvon Canyon Marine Park is significant because it
Marine Park Park covers an area of contains habitats, species and ecological communities
6177 km?, located ~300 km | associated with the Central Western Transition bioregion.
north-west of Carnarvon. The AMP supports a range of species, including species
listed as threatened, migratory, marine or cetacean under
the EPBC Act. There is limited information about species’
use of this AMP.
Shark Bay Marine - v Vi Shark Bay Marine Park Shark Bay Marine Park is significant because it contains

Park

covers an area of 7443
km? located ~60 km
offshore of Carnarvon,
adjacent to the Shark Bay
World Heritage Property
and National Heritage
Place.

habitats, species and ecological communities associated
with two bioregions:

¢ Central Western Shelf Province

¢ Central Western Transition.

The AMP supports a range of species including species
listed as threatened, migratory, marine or cetacean under
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the EPBC Act. BIAs within the AMP include breeding
habitat for seabirds, internesting habitat for marine turtles,
and a migratory pathway for humpback whales.

Gascoyne Marine - v I, IV, VI Gascoyne Marine Park Gascoyne Marine Park is significant because it contains
Park covers an area of 81,766 habitats, species and ecological communities associated
km?, located ~20 km off the | with three bioregions:
west coast of the Cape « Central Western Shelf Transition
Range Peninsula, adjacent | o central Western Transition
’g)trll(e Ningaloo Marine ¢ Northwest Province.
ark. It includes four KEFs: Canyons linking the Cuvier Abyssal
Plain and the Cape Range Peninsula; Commonwealth
waters adjacent to Ningaloo Reef; Continental slope
demersal fish communities; and Exmouth Plateau.
The AMP supports a range of species including species
listed as threatened, migratory, marine or cetacean under
the EPBC Act. BIAs within the AMP include breeding
habitat for seabirds, internesting habitat for marine turtles,
a migratory pathway for humpback whales, and foraging
habitat and migratory pathway for pygmy blue whales.
Ningaloo Marine - v I, v Ningaloo Marine Park Ningaloo Marine Park is significant because it contains

Park

covers an area of 2435
km?, stretching ~300 km
along the west coast of the
Cape Range Peninsula,
and is adjacent to the WA
Ningaloo Marine Park and
Gascoyne Marine Park.

habitats, species and ecological communities associated
with four bioregions:

¢ Central Western Shelf Transition

e Central Western Transition

¢ Northwest Province

¢ Northwest Shelf Province.

It includes three KEFs: Canyons linking the Cuvier Abyssal
Plain and the Cape Range Peninsula; Commonwealth
waters adjacent to Ningaloo Reef; and Continental slope
demersal fish communities.

The AMP supports a range of species including species
listed as threatened, migratory, marine or cetacean under
the EPBC Act. BIAs within the AMP include breeding and
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or foraging habitat for seabirds, internesting habitat for
marine turtles, a migratory pathway for humpback whales,
foraging habitat and migratory pathway for pygmy blue
whales, breeding, calving, foraging and nursing habitat for
dugong and foraging habitat for whale sharks.
Montebello Marine - v - VI Montebello Marine Park Montebello Marine Park is significant because it contains
Park covers an area of 3413 habitats, species and ecological communities associated
km?, located offshore of with the Northwest Shelf Province bioregion.
Barrow Island and 80 km It includes one KEF: Ancient coastline at 125 m depth
west of Dampier extending | contour.
from the WA State waters | The AMP supports a range of species including species
boundary, and is adjacent | |isted as threatened, migratory, marine or cetacean under
to the WA Barrow Island the EPBC Act. BIAs within the AMP include breeding
and Montebello Islands habitat for seabirds, internesting, foraging, mating, and
Marine Parks. nesting habitat for marine turtles, a migratory pathway for
humpback whales and foraging habitat for whale sharks.
Dampier Marine - v I, 1V, VI Dampier Marine Park Dampier Marine Park is significant because it contains
Park covers an area of 1252 habitats, species and ecological communities associated
km?, located ~10 km north- | with the Northwest Shelf Province bioregion.
east of Cape Lambert and | The AMP provides protection for offshore shelf habitats
40 km from Dampier adjacent to the Dampier Archipelago, and the area
extending from the WA between Dampier and Port Hedland, and is a hotspot for
State waters boundary. sponge biodiversity.
The AMP supports a range of species including those listed
as threatened, migratory, marine or cetacean under the
EPBC Act. BIAs within the AMP include breeding and
foraging habitat for seabirds, internesting habitat for marine
turtles and a migratory pathway for humpback whales.
Eighty Mile Beach - v \ Eighty Mile Beach Marine Eighty Mile Beach Marine Park is significant because it

Marine Park

Park covers an area of
10,785 km?, located ~74
km north-east of Port
Hedland, adjacent to the

contains habitats, species and ecological communities
associated with the Northwest Shelf Province and consists
of shallow shelf habitats, including terrace, banks and
shoals.
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WA Eighty Mile Beach The AMP supports a range of species including species
Marine Park. listed as threatened, migratory, marine or cetacean under
the EPBC Act. BIAs within the AMP include breeding,
foraging and resting habitat for seabirds, internesting and
nesting habitat for marine turtles, foraging, nursing and
pupping habitat for sawfishes and a migratory pathway for
humpback whales.
Argo — Rowley v v I, VI, VI (Trawl) Argo-Rowley Terrace Argo—Rowley Marine Park is significant because it contains
Terrace Marine Park Marine Park covers an habitats, species and ecological communities associated
area of 146,003 km?, with two bioregions:
located ~270 km north- « Northwest Transition
west of Broome, and e Timor Province.
extends to the limit of It includes two KEFs: Canyons linking the Argo Abyssal
.A”Stfa"a s EEZ. The AMP Plain with the Scott Plateau; and Mermaid Reef and
S adjacerjt to the Mermaid Commonwealth waters surrounding Rowley Shoals.
Reef Marine Park and the . . .
WA Rowley Shoals Marine 'I_'he AMP supports a range of species including species
Park listed as threatened, migratory, marine or cetacean under
: the EPBC Act. BIAs within the AMP include resting and
breeding habitat for seabirds and a migratory pathway for
the pygmy blue whale.
Mermaid Reef - v 1] Mermaid Reef Marine Park | Mermaid Reef Marine Park is significant because it
Marine Park covers an area of 540 km?, | contains habitats, species and ecological communities
located ~280 km north- associated with the Northwest Transition. It includes one
west of Broome, adjacent KEF: Mermaid Reef and Commonwealth waters
to the Argo—Rowley surrounding Rowley Shoals.
Terrace Marine Park and The Rowley Shoals have been described as the best
~13 km from the WA geological examples of shelf atolls in Australian waters.
Rowley Shoals Marine The AMP supports a range of species, including species
Park. listed as threatened, migratory, marine or cetacean under
Mermaid Reef is one of the EPBC Act. BIAs within the AMP include breeding
three reefs forming the habitat for seabirds and a migratory pathway for the pygmy
Rowley Shoals. The other blue whale.
two are Clerke Reef and
Imperieuse Reef, to the
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south-west of the AMP,
which are included in the
WA Rowley Shoals Marine
Park.
Roebuck Marine - v - VI Roebuck Marine Park Roebuck Marine Park is significant because it contains
Park covers an area of 304 km?, | habitats, species and ecological communities associated
located ~12 km offshore of | with the Northwest Shelf Province and consists entirely of
Broome, and is adjacent to | shallow continental shelf habitat.
the WA Yawuru The AMP supports a range of species including species
Nagulagun/Roebuck Bay listed as threatened, migratory, marine or cetacean under
Marine Park. the EPBC Act. BIAs within the AMP include breeding and
resting habitat for seabirds, foraging and internesting
habitat for marine turtles, a migratory pathway for
humpback whales and foraging habitat for dugong.
Kimberley Marine v v - I, 1V, VI Kimberley Marine Park Kimberley Marine Park is significant because it includes
Park covers an area of 74,469 habitats, species and ecological communities associated
km?, located ~100 km north | with three bioregions:
of Broome, extending from | e Northwest Shelf Province
the WA State waters « Northwest Shelf Transition
Eounda(rjy r;olrth&‘rotm me e Timor Province.
Hacepe © 151ands 1o the It includes two KEFs: Ancient coastline at 125 m depth
olothuria Banks offshore . . ; .
from Cape Bougainville. contour; and Continental slope demersgl flsh_communmes.
The AMP supports a range of species, including protected
species listed as threatened, migratory, marine or cetacean
under the EPBC Act. BIAs within the AMP include breeding
and foraging habitat for seabirds, internesting and nesting
habitat for marine turtles, breeding, calving and foraging
habitat for inshore dolphins, calving, migratory pathway and
nursing habitat for humpback whales, migratory pathway
for pygmy blue whales, foraging habitat for dugong and
foraging habitat for whale sharks.
Ashmore Reef v - - la, IV Ashmore Reef Marine Park | Ashmore Reef Marine Park is significant because it
Marine Park covers an area of 583 km?, | includes habitats, species and ecological communities
located ~630 km north of associated with the Timor Province. It includes two KEFs:
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Broome and 110 km south | Ashmore Reef and Cartier Island and surrounding

of the Indonesian island of Commonwealth waters; and Continental slope demersal

Roti. The AMP is located in | fish communities.

Australia’s External The AMP supports a range of species, including species

Territory of Ashmore and listed as threatened, migratory, marine or cetacean under

Cartier Islands and is the EPBC Act. BIAs within the AMP include breeding,

within an area subjectto a | foraging and resting habitat for seabirds, resting and

Memorandum of foraging habitat for migratory shorebirds, foraging, mating,

Understanding (MoU) nesting and internesting habitat for marine turtles, foraging

between Indonesia and habitat for dugong, and a migratory pathway for pygmy

Australia, known as the blue whales.

MoU Box.

Cartier Island v la Cartier Island Marine Park | Cartier Island Marine Park is significant because it includes
Marine Park covers an area of 172 km?, | habitats, species and ecological communities associated
located ~45 km south-east | with the Timor Province. It includes two key ecological

of Ashmore Reef Marine features: Ashmore Reef and Cartier Island and surrounding

Park and 610 km north of Commonwealth waters and continental slope demersal fish

Broome. It is also located communities.

in Australia’s External The AMP supports a range of species, including species

Territory of Ashmore and listed as threatened, migratory, marine or cetacean under

Cartier Islands and within the EPBC Act. BIAs within the AMP include breeding and

an area subject to an MoU | foraging habitat for seabirds, internesting, nesting and

between Indonesia and foraging habitat for marine turtles and foraging habitat for

Australia, known as the whale sharks.

MoU Box. The AMP is also internationally significant for its
abundance and diversity of sea snakes, some of which are
listed species under the EPBC Act.

Joseph Bonaparte v W Joseph Bonaparte Gulf Joseph Bonaparte Gulf Marine Park is significant because

Gulf Marine Park

Marine Park covers an
area of 8597 km? and is
located ~15 km west of
Wadeye, NT, and ~90 km
north of Wyndham, WA, in

the Joseph Bonaparte Gulf.

it contains habitats, species and ecological communities
associated with the Northwest Shelf Transition bioregion.

It includes one KEF: Carbonate bank and terrace system of
the Sahul Shelf.

The AMP supports a range of species, including species
listed as threatened, migratory, marine or cetacean under
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It is adjacent to the WA the EPBC Act. BIAs within the AMP include foraging habitat
North Kimberley Marine for marine turtles and the Australian snubfin dolphin.
Park.
The Joseph Bonaparte
Gulf Marine Park is located
within both the NWMR and
NMR.
Oceanic Shoals v I, 1V, VI Oceanic Shoals Marine Oceanic Shoals Marine Park is significant because it
Marine Park Park covers an area of contains habitats, species and ecological communities
71,743 km? and is located associated with the Northwest Shelf Transition bioregion.
west of the Tiwi Islands, It contains four KEFs: Carbonate bank and terrace systems
~155 km north-west of of the Van Diemen Rise; Carbonate bank and terrace
Darwin, NT and 305 km systems of the Sahul Shelf; Pinnacles of the Bonaparte
north of Wyndham, WA. Basin; and Shelf break and slope of the Arafura Shelf.
The Oceanic Shoals The AMP supports a range of species, including species
Marine Park is located listed as threatened, migratory, marine or cetacean under
within both the NWMR and | the EPBC Act. BIAs within the AMP include foraging and
NMR. internesting habitat for marine turtles.
State Marine Parks and Reserves
North Kimberley v Sanctuary, Special The North Kimberley The coral reefs of the north Kimberley have the greatest
Marine Park Purpose and General | Marine Park covers diversity in Western Australia and are some of the most
Use Zones approx. 18,450 km? with its | pristine and remarkable reefs in the world. The park
south-western boundary surrounds more than 1000 islands and is home to listed
located ~270 km north-east | species such as dugongs, marine turtles, and sawfishes
of Derby. (DPAW, 2016a).
Lalang-garram / v Sanctuary, Special The Lalang-garram / The Lalang-garram / Horizontal Falls Marine Park’s most
Horizontal Falls Purpose and General | Horizontal Falls Marine celebrated attraction is created by massive tides of up to 10
Marine Park and Use Zones Park covers ~3530 km? m and narrow gaps in two parallel tongues of land meaning
North Lalang-garram from Talbot Bay in the west | the tide falls faster than the water can escape, producing
Marine Park (jointly and Glenelg River in the ‘horizontal falls’. There are also islands with fringing coral
managed) east. reefs and mangrove-lined creeks and bays.
The North Lalang-garram The North Lalang-garram Marine Park has a number of
Marine Park covers ~1100 | islands fringed with coral reef and has been identified as an
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km? between Camden ecological hotspot and supports more than 1% of the
Sound and North world’s population of brown boobies, with up to 2000
Kimberley Marine Parks. breeding pairs. About 500 pairs of crested terns also nest
on the island (DPAW, 2016b).
Lalang-garram / v - - Sanctuary, Special Lalang-garram / Camden The Lalang-garram / Camden Sound Marine Park is the
Camden Sound Purpose and General | Sound Marine Park covers | most important humpback whale nursery in the Southern
Marine Park Use Zones 7050 km? located about Hemisphere. It also features the spectacular coastal
150 km north of Derby. Montgomery Reef.
The marine park is home to six species of threatened
marine turtle. Australian snubfin and Indo-Pacific
humpback dolphins, dugongs, saltwater crocodiles, and
several species of sawfish (DPAW, 2013).
Rowley Shoals - v - Sanctuary, The Rowley Shoals The three coral atolls of the Rowley Shoals Marine Park
Marine Park Recreation and comprise of three reef comprise of shallow lagoons inhabited by diverse corals
General Use Zones systems, Mermaid Reef, and abundant marine life, each covering around 80 km? at
Clerke Reef and the edge of Australia’s continental shelf.
Imperieuse Reef, all 30-40 | Further offshore, the seafloor slopes away to the abyssal
km apart. These reef plain, some 6000 m below. Undersea canyons slice the
systems are located ~300 | slope; these features are commonly associated with
km west north-west of diverse communities of deep-water corals and sponges
Broome. and create localised upwellings that aggregate pelagic
species like tunas and billfish (DEC, 2007a).
Yawuru Nagulagun / | - v - Special Purpose Yawuru Nagulagun / Roebuck Bay is an internationally significant wetland and
Roebuck Bay Zone Roebuck Bay Marine Park | one of the most important feeding grounds for migratory
Marine Park is a series of intertidal flats | shorebirds in Australia. Australian snubfin and Australian
lying on the coast to the humpback dolphins frequent the waters and humpback
south-east of Broome. whales pass through on their annual migration. Flatback
turtles nest on the shores and are found in the bay’s waters
with other sea turtle species. Seagrass and macroalgae
communities provide food for protected species such as the
dugong and flatback turtle (DPAW, 2016c).
Eighty Mile Beach - v - Sanctuary, Eighty Mile Beach Marine Eighty Mile Beach Marine Park is one of the world's most
Marine Park Recreation, Special Park covers ~2000 km? important feeding grounds for small wading birds that
stretching across 220km of | migrate to the area each summer, travelling from countries
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Purpose and General | coastline between Port thousands of kilometres away. The marine park is a major

Use Zones Hedland and Broome. nesting area for flatback turtles which are found only in
northern Australia. Sawfishes, dugongs, dolphins and
millions of invertebrates inhabit the sand and mud flats,
seagrass meadows, coral reefs and mangroves (DPAW,
2014).

Montebello Islands - v - Sanctuary, The Montebello Islands The Montebello/Barrow islands marine conservation

Marine Park, Barrow
Island Marine Park
and Barrow Island
Marine Management
Area (jointly
managed)

Recreation, General
Use and Special
Purpose Zones

Marine Park, Barrow Island
Marine Park and Barrow
Island Marine Management
Area are located off the
north-west coast of WA,
~1600 km north of Perth,
and cover areas of ~583
km?, 42 km? and 1,147
km?, respectively.

reserves have very complex seabed and island
topography, resulting in a myriad of different habitats
subtidal coral reefs, macroalgal and seagrass communities,
subtidal soft-bottom communities, rocky shores and
intertidal reef platforms, which support a rich diversity of
invertebrates and finfish.

The reserves are important breeding areas for several
species of marine turtles and seabirds, which use the
undisturbed sandy beaches for nesting. Humpback whales
migrate through the reserves and dugongs occur in the
shallow warm waters (DEC, 2007b).

Ningaloo Marine
Park and Muiron
Islands Marine
Management Area
(jointly managed)

Sanctuary,
Recreation, General
Use and Special
Purpose Zones

The Ningaloo Marine Park
and Muiron Islands Marine
Management Area are
located off the North-west
Cape of WA, ~1200 km
north of Perth, and cover
areas of ~2633 km? and
286 km?, respectively.

Ningaloo Reef is the largest fringing coral reef in Australia.
Temperate and tropical currents converge in the Ningaloo
region resulting in highly diverse marine life including
spectacular coral reefs, abundant fishes and species with
special conservation significance such as turtles, whale
sharks, dugongs, whales and dolphins. The region has
diverse marine communities including mangroves, algae
and filter-feeding communities and has high water quality.
These values contribute to the Ningaloo Marine Park being
regarded as the State’s premier marine conservation icon.
The Muiron Islands Marine Management Area is also
important, containing a very diverse marine environment,
with coral reefs, filter-feeding communities and macroalgal
beds. In addition, the Islands are important seabird and
green turtle nesting areas. (CALM, 2005a).
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Park and Hamelin
Pool Marine Nature
Reserve (jointly
managed)

Recreation, General
Use and Special
Purpose Zones

Park and Hamelin Pool
Marine Nature Reserves
are located 400 km north of
Geraldton, covering areas
of ~7487 km? and 1270
km?, respectively.

Protected Area | Browse | NWS/S NW | or Relevant Park Description Conservation Values
Cape | zone
Shark Bay Marine - - v Sanctuary, The Shark Bay Marine Seagrass covers over 4000 km? of the Shark Bay Marine

Park, with 12 different species making it one of the most
diverse seagrass assemblages in the world. Dugongs
regularly use this habitat, with the bay containing one of the
largest dugong populations in the world. Humpback whales
also use the bay as a staging post in their migration along
the coast. Green and loggerhead turtles occur in the bay
with Dirk Hartog Island providing the most important
nesting site for loggerheads in Western Australia.

Hamelin Pool contains the most diverse and abundant
examples of stromatolites found in the world. These are
living representatives of stromatolites that existed some
3500 million years ago (CALM, 1996).

*Conservation objectives for IUCN categories include:
la: Strict Nature Reserve

Ib: Wilderness Area

II: national Park

III: Natural Monument or Feature

1V: Habitat/Species Management Area

V: Protected Landscape

VI: Protected area with sustainable use of natural resources — allow human use but prohibits large scale development.
IUCN categories for the marine park are provided and, in brackets, the IUCN categories for specific zones within each Marine Park as assigned under the North-west Marine Parks Network

Management Plan 2018 (DNP, 2018a)
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Figure 10-1 Commonwealth and State Marine Protected Areas for the NWMR
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10.10 Summary of Protected Areas within the SWMR

Table 10-2 Protected Areas within the SWMR

Protected Area

IUCN Protected
Area Category*
or Relevant Park
Zone

Description

Conservation Values

World Heritage Properties

N/A
National Heritage Places - Natural
N/A
Commonwealth Heritage Places - Natural
N/A

Wetlands of International Importance (Ramsar)

adjacent to the City of Mandurah in

Beecher Point Wetlands Ramsar Beecher Point Wetlands is a system | The wetlands support sedgelands, herblands, grasslands, open-shrublands
of about sixty small wetlands and low open-forests. The sedgelands that occur within the linear wetland
located near Rockingham in south- depressions of the Ramsar site are a nationally listed TEC.
west WA, covering an area of At least four species of amphibians and twenty-one (21) species of reptiles
around 7 km?2, have been recorded on the site. The site also supports the southern brown
The site was listed under the bandicoot.

Ramsar Convention in 2001. The site meets criteria 1 and 2 of the Ramsar Convention.

Forrestdale and Ramsar Forrestdale Lake is located in the The lakes are surrounded by medium density urban development and some

Thomsons Lakes City of Armadale and Thomsons agricultural land. The sediments of Thomsons Lake are between 30,000 and
Lake is located in the City of 40,000 years old, which are the oldest lake sediments discovered in WA to
Cockburn both of which lie within date.
the southern Perth metropolitan These lakes are the best remaining examples of brackish, seasonal lakes with
area, in Western Australia. extensive fringing sedgeland, typical of the Swan Coastal Plain.

The site was listed under the The site meets criteria 1, 3, 5 and 6 of the Ramsar Convention.
Ramsar Convention in 1990.
Peel-Yalgorup System Ramsar Peel-Yalgorup System, located Peel-Yalgorup System Ramsar site is the most important area for waterbirds

in south-western Australia. It supports a large number of waterbirds, and a
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Protected Area

IUCN Protected
Area Category*
or Relevant Park
Zone

Description

Conservation Values

WA, is a large and diverse system
of shallow estuaries, coastal saline
lakes and freshwater marshes.
The site was listed under the
Ramsar Convention in 1990.

wide variety of waterbird species. It also supports a wide variety of
invertebrates, and estuarine and marine fish.
The site meets criteria 1, 3, 5 and 6 of the Ramsar Convention.

Vasse-wonnerup system Ramsar Vasse-Wonnerup System Ramsar Vasse-Wonnerup System is an extensive, shallow, nutrient-enriched wetland
wetland is situated in the Perth system of highly varied salinities. Large areas of the wetland dry out in late
Basin, south-western WA. summer.

The site was listed under the Vasse-Wonnerup System supports tens of thousands of resident and migrant

Ramsar Convention in 1990. waterbirds of a wide variety of species. More than 80 species of waterbird
have been recorded in the System such as red-necked avocets and black-
winged stilts, wood sandpiper, sharp-tailed sandpiper, long-toed stint, curlew
sandpiper and common greenshank. Thirteen waterbird species are also
known to breed at the Ramsar site, including the largest regular breeding
colony of black swans in south-western Australia.
The site meets criteria 5 and 6 of the Ramsar Convention.

Wetlands of National Importance (DAWE, 2019)

Rottnest Island Lakes The Rottnest Island Lakes site is the | An outstanding example of a series of lakes/swamps of varied depth and
cluster of 18 lakes and swamps on salinity located on an offshore island; the only island among 200 plus in WA
the north-east part of Rottnest exceeding 10 ha in area, that has a salt-lake complex; the only known
Island. example of seasonally meromictic lakes in Australia.

The area meets criteria 1, 2, 3 and 6 for inclusion on the Directory of Important
Wetlands in Australia.
Australian Marine Parks (DNP, 2018b)
Abrolhos Marine Park I, 1V, VI The Abrolhos Marine Park is located
within both the NWMR and SWMR.
Refer Table 10-1 for description and
conservation values.
Bremer Marine Park I, VI Bremer Marine Park covers an area | Bremer Marine Park is significant because it contains habitats, species and

of 4472 km? and is located
approximately half-way between
Albany and Esperance, offshore
from the Fitzgerald River National
Park, extending from the WA State
waters boundary.

ecological communities associated with two bioregions:

e Southern Province

e South-west Shelf Province.

It includes two KEFs: Albany Canyon group and adjacent shelf break; and
Ancient coastline at 90-120 m depth.
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Protected Area

IUCN Protected
Area Category*
or Relevant Park
Zone

Description

Conservation Values

The AMP supports a range of species including species listed as threatened,
migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
include foraging habitat for seabirds, Australian sea lions, and white sharks, a
migratory pathway for humpback whales, and a significant calving area for
southern right whales. The AMP includes canyons—important aggregation
areas for killer whales.

Eastern Recherche I, VI Eastern Recherche Marine Park Eastern Recherche Marine Park is significant because it contains habitats,
Marine Park covers an area of 20,575 km? and is | species and ecological communities associated with three bioregions:
located ~135 km east of Esperance, | ¢ South-west Shelf Province

adjacent to the Recherche « Southern Province

Q;icdhﬁ:l%gncgl %?E to the WA Cape ¢ Great Australian Bight Shelf Transition.

' It includes three KEFs: Mesoscale eddies; Ancient coastline at 90-120 m
depth; and Commonwealth marine environment surrounding the Recherche
Archipelago.
The AMP supports a range of species including species listed as threatened,
migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
include foraging habitat for seabirds, Australian sea lions and white sharks,
and a calving buffer area for southern right whales.
Geographe Marine Park I, 1V, VI Geographe Marine Park covers an Geographe Marine Park is significant because it contains habitats, species
area of 977 km? and is located in and ecological communities associated with the South-west Shelf Province

Geographe Bay, ~8 km west of bioregion.

Bunbury and 8 km north of It includes two KEFs: Commonwealth marine environment within and adjacent

Busselton, adjacent to the WA Ngari | to Geographe Bay; and Western rock lobster.

Capes Marine Park. The AMP supports a range of species including species listed as threatened,
migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
include foraging habitat for seabirds, a migratory pathway for humpback and
pygmy blue whales, and a calving buffer area for southern right whales.

Great Australian Bight I, VI Great Australian Bight Marine Park Great Australian Bight Marine Park is significant because it contains habitats,

Marine Park

covers an area of 45,822 km? and is
located ~12 km south-east of Eucla
and 174 km west of Ceduna,
adjacent to the SA Far West Coast
and Nuyts Archipelago Marine
Parks.

species and ecological communities associated with two bioregions:

¢ Great Australian Bight Shelf Transition

¢ Southern Province.

It includes three KEFs: Ancient coastline at 90-120 m depth; Benthic
invertebrate communities of the eastern Great Australian Bight; and Small
pelagic fish of the South-west Marine Region.

The AMP supports a range of species including species listed as threatened,
migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
include foraging habitat for seabirds, Australian sea lions, white sharks and
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Protected Area

IUCN Protected
Area Category*
or Relevant Park
Zone

Description

Conservation Values

pygmy blue and sperm whales, and a calving area, migratory pathway and
large aggregation area for southern right whales.

Jurien Marine Park

I, VI

Jurien Marine Park covers an area
of 1851 km2and is located ~148 km
north of Perth and 155 km south of
Geraldton, adjacent to the WA
Jurien Bay Marine Park.

Jurien Marine Park is significant because it includes habitats, species and
ecological communities associated with two bioregions:

¢ South-west Shelf Transition

¢ Central Western Province.

It includes three KEFs: Ancient coastline at 90-120 m depth; Demersal slope
and associated fish communities of the Central Western Province; and
Western rock lobster

The AMP supports a range of species including species listed as threatened,
migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
include foraging habitat for seabirds, Australian sea lions and white sharks,
and a migratory pathway for humpback and pygmy blue whales.

Perth Canyon Marine
Park

I, 1V, VI

Perth Canyon Marine Park covers

an area of 7409 km? and is located
~52 km west of Perth and ~19 km

west of Rottnest Island.

Perth Canyon Marine Park is significant because it includes habitats, species
and ecological communities associated with four bioregions:

¢ Central Western Province

¢ South-west Shelf Province

¢ Southwest Transition

¢ South-west Shelf Transition.

It includes four KEFs: Perth Canyon and adjacent shelf break, and other west-
coast canyons; Demersal slope and associated fish communities of the
Central Western Province; Western rock lobster; and Mesoscale eddies.

The AMP supports a range of species including species listed as threatened,
migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
include foraging habitat for seabirds, Antarctic blue, pygmy blue and sperm
whales, a migratory pathway for humpback, Antarctic blue and pygmy blue
whales, and a calving buffer area for southern right whales.

South-west Corner
Marine Park

I, v, Vi

South-west Corner Marine Park
covers an area of 271,833 km?2 and
is located adjacent to the WA Ngari
Capes Marine Park. It covers an
extensive offshore area that is
closest to WA State waters ~48 km
west of Esperance, 73 km west of
Albany and 68 km west of Bunbury.

South-west Corner Marine Park is significant because it contains habitats,
species and ecological communities associated with three bioregions:

e Southern Province

¢ South-west Transition

¢ South-west Shelf Province.

It includes six KEFs: Albany Canyon group and adjacent shelf break; Cape
Mentelle upwelling; Diamantina Fracture Zone; Naturaliste Plateau; Western
rock lobster; and Ancient coastline at 90 m-120 m depth.

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

Controlled Ref No: G2000RH1401743486

Revision: 0

Woodside ID: 1401743486 Page 146 of 231

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




Description of the Existing Environment

Protected Area

IUCN Protected
Area Category*
or Relevant Park
Zone

Description

Conservation Values

The AMP supports a range of species including species listed as threatened,
migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
include foraging habitat for seabirds, Australian sea lions, white sharks and
sperm whales, a migratory pathway for Antarctic blue, pygmy blue and
humpback whales, and a calving buffer area for southern right whales.

Twilight Marine Park I, VI Twilight Marine Park covers an area | Twilight Marine Park is significant because it contains habitats, species and
of 4641 km? and is located ~245 km | ecological communities associated with the Great Australian Bight Shelf
south-west of Eucla and 373 km Transition bioregion.
north-east of Esperance, adjacent to | The AMP supports a range of species including species listed as threatened,
the WA State waters boundary. migratory, marine or cetacean under the EPBC Act. BIAs within the AMP

include foraging habitat for seabirds, Australian sea lions and white sharks,
and a calving buffer area for southern right whales.

Two Rocks Marine Park I, VI Two Rocks Marine Park covers an Two Rocks Marine Park is significant because it includes habitats, species

area of 882 km? and is located ~25
km north-west of Perth, to the north-
west of the WA Marmion Marine
Park.

and ecological communities associated with the South-west Shelf Transition
bioregion.

It includes three KEFs: Commonwealth marine environment within and
adjacent to the west-coast inshore lagoons; Western rock lobster; and Ancient
coastline at 90-120 m depth.

The AMP supports a range of species including species listed as threatened,
migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
include foraging habitat for seabirds and Australian sea lions, a migratory
pathway for humpback and pygmy blue whales, and a calving buffer area for
southern right whales.

State Marine Parks an

d Reserves

Jurien Bay Marine Park

Sanctuary, Special
Purpose and General
Use Zones.

The Jurien Bay Marine Park is
located on the central west coast of
WA ~200 km north of Perth and
covers an area of 824 km?2.

An extensive limestone reef system parallel to the shore has created a huge
shallow lagoon that provides perfect habitat for Australian sea lions, dolphins
and a myriad of juvenile fish. Extensive seagrass meadows inside the reef
shelter many marine animals such as western rock lobsters, octopus and
cuttlefish that make up the diet of young sea lions. The marine park also
surrounds dozens of ecologically important islands that contain rare and
endangered animals found nowhere else in the world (CALM, 2005b).

Marmion Marine Park

Sanctuary, Recreation
and Special Use
Zones.

The Marmion Marine Park lies within
State waters between Trigg Island

and Burns Beach and encompasses
a coastal area of ~95 km?. Marmion

The marine park has a number of sanctuary zones including Little Island, The
Lumps and the Boyinaboat Reef protecting a variety of habitats from limestone
reefs, seagrass beds and clear shallow lagoons that support a diversity of
marine life. In addition, to a general use zone and the Waterman Recreation
Area. The marine park contains important habitat for the endemic Australian
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IUCN Protected
Area Category*
or Relevant Park
Zone

Protected Area

Description

Conservation Values

Marine Park was the State’s first
marine park, declared in 1987.

sea lion, an array of seabird species migratory whales are regular visitors
(CALM, 1992; DPAW, 2016d).

Special Purpose and
Nature Reserve
Zones.

Swan Estuary Marine
Park

Three biologically important areas of
Perth’s Swan River make up the
Swan Estuary Marine Park,
including Alfred Cove, Pelican Point
and Crawley. These three sites
cover a total area of 3.4 km?2.

The sand flats, mud flats and beaches at the three locations of the Swan
Estuary Marine Park provide the only remaining significant feeding and resting
areas in the Swan Estuary, for trans-equatorial migratory wading and
waterbirds. The Park and adjacent reserves also provide habitat for a diverse
assemblage of aquatic and terrestrial flora and fauna (CALM, 1999).

Sanctuary, Special
Purpose and General
Use Zones.

Shoalwater Islands
Marine Park

The Shoalwater Islands Maine Park
is located adjacent to Rockingham
on the south-west coast of WA, ~50
km south of Perth and covers an
area of ~66 km?2.

The Shoalwater Islands Marine Park consists of a complex seabed and
coastal topography consisting of islands, limestone ridges and reef platforms,
protected inshore areas and deeper basins, sandbars and beaches, and is
home to five species of cetacean and 14 species of sea and shore bird. The
waters of the marine park are also used to access feeding grounds for the little
penguin (Eudyptula minor) colony on Penguin Island, which is close to the
northernmost limit of the species’ range and is the largest known breeding
colony in Western Australia (DEC, 2007c).

Sanctuary, Special
Purpose and
Recreation Zones.

Ngari Capes Marine Park

The Ngari Capes Marine Park is
located off the south-west coast of
WA, ~250 km south of Perth,
covering ~1238 km?2.

The Ngari Capes Marine Park consists of a complex arrangement of sandy
bays, high energy limestone and granite reefs bordered by headlands and
cliffs and two weathered capes. Coral communities consist of both tropical and
temperate species. Cetaceans and pinnipeds are resident in and/or transient
through the marine park as well as a diverse range of seabirds and shorebirds
(DEC, 2013).

Walpole and Nornalup Recreation Zone.

Inlets Marine Park

The Walpole and Nornalup Inlets
Marine Park is located adjacent to
the towns of Walpole and Nornalup
on the south coast of WA, ~120 km
west of Albany, and covers ~14
km?,

The Walpole and Nornalup Inlets Marine Park consists of a geologically
complex lagoonal estuarine system comprising three significant rivers and two
connected inlets that are permanently open to the ocean. Approximately 40
marine and estuarine finfish species commonly inhabit the inlet system, as
well as a variety of shark and ray species and numerous seabirds and
shorebirds. The sandy beaches and shoreline vegetation of the inlet system
are of high ecological and social importance to the marine park (DEC, 2009).

*Conservation objectives for IUCN categories include:
la: Strict Nature Reserve

Ib: Wilderness Area

II: national Park

11I: Natural Monument or Feature

IV: Habitat/Species Management Area

V: Protected Landscape
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VI: Protected area with sustainable use of natural resources — allow human use but prohibits large scale development.

IUCN categories for the marine park are provided and, in brackets, the IUCN categories for specific zones within each Marine Park as assigned under the South-west Marine Parks Network
Management Plan 2018 (DNP, 2018b)
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Figure 10-2. Commonwealth and State Marine Protected Areas for the SWMR
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10.11 Summary of Protected Areas within the NMR

Table 10-3 Protected Areas within the NMR

IUCN Protected
Area Category*
or Relevant Park
Zone

Protected Area

Description

Conservation Values

World Heritage Properties

Kakadu National Park

Kakadu National Park is a living
landscape with exceptional natural
and cultural values. It is the largest
National Park in Australia and
preserves the greatest variety of
ecosystems on the Australian
continent including extensive areas
of floodplains, mangroves, tidal
mudflats, coastal areas and
monsoon forests. The park was
inscribed the World Heritage list in
three stages over 11 years. It is
located in tropical north Australia
covering a total area of 19,804
square kilometres.

The conservation values reflect the WHA Criterion: (i), (vi), (vii) and (ix):
Natural features relate to Criterion (vii) — the remarkable contrast between the
internationally recognised Ramsar-listed wetlands and the spectacular rocky
escarpment and its outliers and Criterion (ix) — four major river systems of
tropical Australia and floodplains that are dynamic environments, shaped by
changing sea levels and big floods every wet season. These floodplains
illustrate the ecological and geomorphological effects that have accompanied
Holocene climate change and sea level rise.

Kakadu National Park contains important and significant habitats supporting a
diverse range of flora and fauna.

National Heritage Plac

es - Natural

Kakadu National Park

Refer to World Heritage property
description above.

Refer to World Heritage property conservation values above

Commonwealth Heritage Places - Natural

N/A

Wetlands of International Importance (Ramsar)

Kakadu National Park

Australian Ramsar site number 2.
The stage 1 and 2 Ramsar sites,
established in 1980, 1985 and 1989,
respectfully were combined into a
single Ramsar site in 2010.

The Kakadu National Park Ramsar site straddles the western edge of the
Arnhem Land Plateau encompassing a range of landforms and extensive
floodplains. It is a mosaic of contiguous wetlands comprising the catchments
of two large river systems, the East and South Alligator rivers and
encompasses extensive tidal mudflat areas. It is an internationally important
site for migratory shorebirds as part of the EAAF.
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Protected Area

IUCN Protected
Area Category*
or Relevant Park
Zone

Description

Conservation Values

Cobourg Peninsula

Australian Ramsar site number 1
established in 1974. This Ramsar
site includes freshwater and
extensive intertidal areas but
excludes subtidal areas. Itis in a
remote location and there has been
minimal human impact on the site.

The wetlands encompassed in the Ramsar site are some of the better
protected and near-natural wetlands in the bioregion and there is a diverse
array of wetland in a confined area. The site supports important turtle nesting
habitat and habitat for coastal dolphin species and is an internationally
significant migratory shorebird habitat as part of the EAAF and an important
location for seabird breeding colonies.

Wetlands of National Importance (DAWE, 2019)

Southern Gulf
Aggregation

The site is a complex continuous
wetland aggregation in the Gulf of
Carpentaria, covering an area of
~5460 km? located 58 km east of
Burketown, Queensland.

The Southern Gulf Aggregation is the largest continuous estuarine wetland
aggregation of its type in northern Australia. It is one of the three most
important areas for shorebirds in Australia.

The area meets criteria 1, 2, 3, 4, 5 and 6 for inclusion on the Directory of
Important Wetlands in Australia.

Australian Marine Parks

(DNP, 2018c)

Arafura Marine Park \ Arafura Marine Park covers an area | The AMP is significant because it contains habitats, species and ecological
of 22,924 km? is located ~256 km communities associated with two bioregions:
north-east of Darwin and 8 km e Northern Shelf Province
offshore of Croker Island, NT. It e Timor Transition.
e?fnds flr.o,m El;’zwaters to the limit It includes one KEF: Tributary canyons of the Arafura Depression.
of Australia’s ) The AMP supports a range of species, including species listed as threatened,

migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
include internesting habitat for marine turtles and important foraging and
breeding habitat for seabirds.

Arnhem Marine Park \i Arnhem Marine Park covers an area | Arnhem Marine Park is significant because it contains habitats, species and
of 7125 km? and is located ~100 km | ecological communities associated with the Northern Shelf Province bioregion.
south-east of Croker Island and 60 The AMP supports a range of species, including species listed as threatened,
km south-east of the Arafura Marine | migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
Park. It extends from NT waters include foraging habitat and a migratory pathway for marine turtles and
surrounding the Goulburn Islands, seabirds.
to the waters north of Maningrida.

Gulf of Carpentaria I, VI Gulf of Carpentaria Marine Park Gulf of Carpentaria Marine Park is significant because it contains habitats,

Marine Park

covers an area of 23,771 km? and is
located ~90 km north-west of
Karumba, Queensland and is
adjacent to the Wellesley Islands in

species and ecological communities associated with the Northern Shelf
Province bioregion.
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Protected Area

IUCN Protected
Area Category*
or Relevant Park

Description Conservation Values

Zone

the south of the Gulf of Carpentaria | It includes four KEFs: Gulf of Carpentaria basin; Gulf of Carpentaria coastal

basin. zone; Plateaux and saddle north-west of the Wellesley Islands; and
Submerged coral reefs of the Gulf of Carpentaria.
The AMP supports a range of species, including species listed as threatened,
migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
include breeding and foraging areas for seabirds and internesting and foraging
areas for turtles.

Joseph Bonaparte Gulf \ The Joseph Bonaparte Gulf Marine

Marine Park Park is located within both the
NWMR and NMR.

Refer Table 10-1 for description and
conservation values.

Limmen Marine Park v Limmen Marine Park covers an area | Limmen Marine Park is significant because it contains habitats, species and
of 1399 km? and is located ~315 km | ecological communities associated with the Northern Shelf bioregion.
south-west of Nhulunbuy, NT, in the | It includes one KEF: Gulf of Carpentaria coastal zone.
south-west of the Gulf of The AMP supports a range of species, including species listed as threatened,
Carpentaria. It extends from NT migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
waters, between the Sir Edward include internesting and foraging habitat for marine turtles.

Pellew Group of Islands and Maria
Island in the Limmen Bight, adjacent
to the NT Limmen Bight Marine
Park.

Oceanic Shoals Marine I, 1V, VI The Oceanic Shoals Marine Park is

Park located within both the NWMR and
NMR.

Refer Table 10-1 for description and
conservation values.

Wessel Marine Park IV, VI Wessel Marine Park covers an area | Wessel Marine Park is significant because it contains habitats, species and
of 5908 km? and is located ~22 km ecological communities associated with the Northern Shelf bioregion.
east of Nhulunbuy, NT. It extends It includes one KEF: Gulf of Carpentaria basin.
from NT waters adjacent to the tip of | The AMP supports a range of species, including species listed as threatened,
the Wessel Islands to NT waters migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
adjacent to Cape Arnhem. include breeding habitat for seabirds and internesting and foraging habitat for

marine turtles.

West Cape York Marine I, 1V, VI West Cape York Marine Park covers | West Cape York Marine Park is significant because it contains species and

Park

located adjacent to the northern end | e Northeast Shelf Transition

an area of 16,012 km? and is ecological communities associated with two bioregions:
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IUCN Protected
Area Category*

Protected Area or Relevant Park

Description

Conservation Values

area of 2,290 km? and is located in
the waters surrounding the Cobourg
Peninsula ~220 km north-east of
Darwin. The Marine Park is part of
the larger Garig Gunak Barlu
National Park. Garig Gunak Barlu
National Park includes both the
Marine Park and the Cobourg
Sanctuary.

Zone

of Cape York Peninsula ~25 km e Northern Shelf Province.

south-west of Thursday Island and It includes two KEFs: Gulf of Carpentaria basin; and Gulf of Carpentaria

40 km north-west of Weipa, coastal zone.

Queensland. The AMP supports a range of species, including species listed as threatened,
migratory, marine or cetacean under the EPBC Act. BIAs within the AMP
include breeding and foraging habitat for seabirds, internesting and foraging
habitat for marine turtles and dugong, and foraging, breeding and calving
habitat for dolphins.

Territory Marine Parks and Reserves
Cobourg Marine Park I, 1V, VI Cobourg Marine Park covers an Cobourg Marine Park is located in the Cobourg and Van Diemen Gulf marine

bioregions with the northern portion of the Park covered by the Cobourg
marine bioregion and the southern portion covered by the Van Diemen Gulf
marine bioregion.

The Marine Park is characterised by a number of deeply incised bays and
estuaries on its northern shores. These bays are ancient river valleys that
were drowned during periods of sea level rise and provide a varied
environment and habitat that is quite distinct from the open water areas of the
Park. The areas of the Park that have been studied and where extensive
collections have been made indicates that the Park supports rich and diverse
marine life including live coral reefs, seagrass, diverse reef and pelagic fish
populations, marine turtles and dugong.

*Conservation objectives for IUCN categories include:
la: Strict Nature Reserve

Ib: Wilderness Area

II: National Park

III: Natural Monument or Feature

IV: Habitat/Species Management Area

V: Protected Landscape

VI: Protected area with sustainable use of natural resources — allow human use but prohibits large scale development.
IUCN categories for the marine park are provided and, in brackets, the IUCN categories for specific zones within each Marine Park as assigned under the North Marine Parks Network Management

Plan 2018 (DNP, 2018c)

written consent of Woodside. All rights are reserved.
Controlled Ref No: G2000RH1401743486

Revision: 0

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

Woodside ID: 1401743486 Page 154 of 231

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




Description of the Existing Environment

Figure 10-3. Commonwealth and State Marine Protected Areas within the NMR
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11. SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT

This section summarises the information relating to the socio-economic and cultural environment of
the regions offshore Western Australia, with a focus on the NWMR and to a lesser extent the SWMR
and NWR.

The cultural environment includes Indigenous and European heritage values, including underwater
values such as historic shipwrecks. Socio-economic values include commercial and traditional
fishing, tourism and recreation, shipping, oil and gas activities and defence activities.

11.1 Cultural Heritage

11.1.1 Indigenous Sites of Significance

Murujuga (the Burrup Peninsula) has a very high density of significant Indigenous heritage sites and
places with tangible and intangible heritage values. The area has one of the largest, densest, and
most diverse collections of rock art in the world. It is estimated that the peninsula and surrounding
islands contain over a million petroglyphs (rock engravings) covering a broad range of styles and
subjects. The landscape also contains quarries, middens, fish traps, rock shelters, ceremonial sites,
artefact scatters, grinding patches and stone arrangements that evidence tens of thousands of years
of human occupation. These places are linked to Aboriginal cosmology, Dreaming stories and songs
through the stories, knowledge and customs that are still held by traditional custodians.

In 2007 the Dampier Archipelago (including the Burrup Peninsula) was included on the National
Heritage List due to outstanding heritage values relating to Australia’s cultural history contained in
the large number, density, diversity, distribution and fine execution of rock art. Within the National
Heritage Place, the Murujuga National Park covers 4913 ha and is co-managed by the Murujuga
Aboriginal Corporation and the Department of Biodiversity, Conservation and Attractions. The
Murujuga Cultural Landscape was also added to Australia’s Tentative World Heritage List in 2020,
with full World Heritage Listing anticipated in 2024.

Woodside also recognises the potential for heritage to survive in submerged landscapes. Sea-level
rises since the last ice age mean that areas now under the sea were once exposed, that many of
today’s islands would have been connected to the mainland, and that Aboriginal people are highly
likely to have inhabited these places. Woodside works with traditional custodians, academics and
heritage professionals to identify tangible and intangible heritage values in the submerged landscape
to avoid disturbing heritage where possible and to minimise impacts where heritage cannot be
avoided.

It is an offence to excavate, destroy, damage, conceal or alter Indigenous heritage onshore or in
state waters under section 17 of the Aboriginal Heritage Act 1972 (WA) (AHA) without ministerial
authorisation. Where there is a risk of injury or desecration to a significant Aboriginal area, even
where permitted under the AHA, any Aboriginal person may apply to the federal Environment
Minister for a declaration under sections 9 or 10 of the Aboriginal and Torres Strait Islander Heritage
Protection Act 1984 (Cth) for the protection and preservation of that area.

The Department of Planning, Lands and Heritage maintains a register of registered sites and
heritage places including middens, burial, ceremonial [sites], artefacts, rock shelters, mythological
[sites] and engraving sites. There are over 1600 registered sites on Murujuga and the Dampier
Archipelago with around 1100 other heritage places. This register is not comprehensive and will be
complemented by heritage surveys where necessary. Protection of National and World Heritage
values is also legislated through various provisions of the Environment Protection and Biodiversity
Conservation Act 1999 (Cth). Murujuga National Park is managed under the Conservation and Land
Management Act 1984 (WA).

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

Controlled Ref No: G2000RH1401743486 Revision: 0 Woodside ID: 1401743486 Page 156 of 231
Uncontrolled when printed. Refer to electronic version for most up to date information.




Description of the Existing Environment

11.1.2 European Sites of Significance

European sites of significance and heritage value are found along adjacent foreshores of the SWMR,
NWMR and NWR. Heritage values are protected in Western Australia under the Heritage Act 2018.

11.1.3 Underwater Cultural Heritage

Places of historic cultural significance are protected under Commonwealth, State and local regimes.
Places inscribed on the National or World Heritage list are protected through various provisions of
the Environment Protection and Biodiversity Conservation Act 1999 (Cth). Historic places may also
be protected under the Heritage Act 2018 (WA); under section 129 the prohibited alteration,
demolition, damage, despoilment or removal of objects from a registered place may result in a fine
of A$1 million. Protection of heritage by local government typically emanates from local planning
schemes produced under Part 5 of the Planning and Development Act 2005 (WA).

The remains of vessels and aircraft in Commonwealth waters, along with any associated article, are
automatically protected under the Underwater Cultural Heritage Act 2018 (Cth) after 75 years.
Remains and relics of any ship lost, wrecked or abandoned in Western Australian waters before
1900 are protected by the Maritime Archaeology Act 1973 (WA).

The Australian National Shipwreck Database and the WA Maritime Museum Shipwreck Database
list these protected wrecks.

11.1.4 National and Commonwealth Listed Heritage Places

Australia’s National Heritage Sites are those of outstanding natural, historic and/or Indigenous
significance to Australia. National Heritage places classed as natural are discussed in Section 10.3.
Historic and/or Indigenous National Heritage Listed Places of the NWMR include:

¢ Dampier Archipelago (including Burrup Peninsula)

¢ Dirk Hartog Landing Site/Cape Inscription

e HMAS Sydney Il and the HSK Kormoran Shipwreck Sites

e Batavia Shipwreck Site and Survivor Camps Area 1629 — Houtman Abrolhos

Commonwealth Heritage Places are a collection of sites recognised for their Indigenous, historical
and/or natural values, which are owned or controlled by the Australian Government. A number of
these sites are owned or controlled by the Department of Defence, as well as Government agencies
relating to maritime safety, customs and communication. Commonwealth Heritage places classed
as natural are discussed in Section 10.3. Listed Heritage Places in the NWMR include:

e Mermaid Reef — Rowley Shoals (refer Section 10.3)

o Ashmore Reef National Nature Reserve (refer Section 10.3)

e Scott Reef and Surrounds — Commonwealth Area (refer Section 10.3)
o Ningaloo Marine Area (refer Section 10.3)

World Heritage Properties are those sites that hold universal value which transcends any value they
may be held by any one nation. These sites and their qualities are detailed in the Convention
concerning the Protection of the World Cultural and Natural Heritage (the World Heritage
Convention), to which Australia is a founding member. The Protected Matters Search Report
(Appendix A) lists two natural World Heritage Properties in the NWMR (refer Section 10.2). There
are no cultural heritage listings located within the NWMR.

Summary tables of heritage places for NWMR, SWMR and NMR are presented in Table 11-1,Table
11-2 and Table 11-3.
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11.2 Summary of Heritage Places within the NWMR
Table 11-1 Heritage Places (Indigenous and Historic) within the NWMR

Woodside Activity Area
Heritage Places Class Description Conservation Values

NW
Browse | NWS/S Cape
National Heritage Properties
Dampier - v - Indigenous The Dampier Archipelago (including the The rock engravings comprise images of avian,
Archipelago Burrup Peninsula) contains one of the marine and terrestrial fauna, schematised human
(including Burrup densest concentrations of rock figures, figures with mixed human and animal
Peninsula) engravings in Australia with some sites characteristics and geometric designs. At a
containing thousands or tens of national level it has an exceptionally diverse and
thousands of images. dynamic range of schematised human figures
some of which are arranged in complex scenes.
The fine execution and dynamic nature of the
engravings, particularly some of the composite
panels, exhibit a degree of creativity that is
unusual in Australian rock engravings.
Dirk Hartog Landing | - - v Historic Cape Inscription is the site of the oldest The Cape Inscription area displays uncommon
Site 1616 — Cape known landings of Europeans on the WA | aspects of Australia’s cultural history because of
Inscription Area coastline. the cumulative effect its association with these

explorers and surveyors had on growing
knowledge of the great southern continent in
Europe. The association of the site with these
early navigators stimulated the development of
the European view of the great southern
continent at a time when they began to look at
the world with a modern scientific outlook.

Commonwealth Heritage Properties

N/A
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11.3 Summary of Heritage Places within the NMR
Table 11-2 Heritage Places (Indigenous and Historic) within the NMR

National Heritage Properties

None

Commonwealth Heritage Properties

None

11.4 Summary of Heritage Places within the SWMR
Table 11-3 Heritage Places (Indigenous and Historic) within the SWMR

National Heritage Properties

Cheetup Rock Shelter Indigenous Cheetup meaning “place of the birds” is the name of | Cheetup rock shelter provides outstanding evidence for the

a spacious rock shelter located in Cape Le Grand antiquity of processing and use of cycad seeds by Aboriginal

National Park, about 55 km east of Esperance in people. The seeds of the cycad are extremely toxic and can

WA. Aboriginal people associated with the place cause speedy death if eaten fresh without proper preparation

identify themselves as Nyungar/Noongar, Ngadju to remove the toxins. The presence of Macrozamia riedlei

(shortened from Ngadjunmaia) or Mirning. seeds in a pit lined with Xanthorrhoea (grass tree) leaf bases
indicates that the Aboriginal people in the Esperance region
had the knowledge to remove the toxins of this important
source of carbohydrate and protein at least 13,200 years ago.
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Heritage Places Class Description Conservation Values
Batavia Shipwreck Site and Historic The Batavia and its associated sites hold an Because of its relatively undisturbed nature the archaeological
Survivor Camps Area 1629 — important place in the discovery and delineation of investigation of the wreck itself has revealed a range of objects
Houtman Abrolhos the WA coastline. The wreck of the Batavia, and of considerable value as well as to artefact specialists and
other Dutch ships like her, convinced the VOC historians.
(Dutch East India Company) of the necessity of
more accurate charts of the coastline and resulted
in the commissioning of Vlamingh’s 1696 voyage.
HMAS Sydney Il and HSK Historic The naval battle fought between the Australian The shipwreck sites of HMAS Sydney Il and HSK Kormoran
Kormoran Shipwreck Sites warship HMAS Sydney Il and the German have outstanding heritage value to the nation because of their
commerce raider HSK Kormoran off the WA coast importance in a defining event in Australia’s cultural history
during World War Il was a defining event in and for their part in development of the process of the defence
Australia’s cultural history. HMAS Sydney Il was of Australia.
Australia’s most famous warship of the time and this
battle has forever linked the stories of these
warships to each other. The loss of HMAS Sydney |l
along with its entire crew of 645 following the battle
with HSK Kormoran, remains as Australia’s worst
naval disaster.
Commonwealth Heritage Properties
Cliff Point Historic Sites Historic Cliff Head is a limestone bluff on the east coast of The CIiff Point Historic Site, individually significant within the
Garden Island. Evidence of occupation has been area of Garden Island is important as the first site inhabited by
reported from the beach just north of the head, the Governor Stirling's party in 1829 when founding the colony of
immediate hinterland, the ridge above and on the WA, and as WA's first official non-convict settlement. The site
south face of the ridge. was occupied in the first instance by Captain Charles
Fremantle before the arrival of Captain Stirling. The party
occupied the site for two months before a move was made to
the Swan River settlement on the mainland.
HMAS Sydney Il and HSK Historic As above As above
Kormoran Shipwreck Sites
J Gun Battery Historic J Battery comprised two 155 mm long range guns, J Gun Battery (1942) is individually significant within the area
the other similar battery being at Cape Peron on the | of Garden Island (Register No. 019544) and is historically
mainland at the entrance to Cockburn Sound. important as the first gun battery constructed on Garden Island
Located in the dune systems at the north western and as one of two long range gun batteries which played a
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corner of Garden Island elements of the J Battery strategic role in the coastal defences of Cockburn Sound and
complex are now covered in part by sand. Fremantle following the entry of Japan into the Second World
War (1939-45).
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11.5 Fisheries - Commercial

11.5.1 Commonwealth and State Fisheries

The diverse range of habitats and species offshore WA has allowed for various fisheries to develop
and operate throughout the region.

The Australian Fisheries Management Authority (AFMA) manages fisheries on behalf of the
Commonwealth Government and is bound by objectives under the Commonwealth Fisheries
Management Act 1991.

WA State commercial fisheries are managed by the WA Department of Primary Industries and
Regional Development (WA DPIRD) under the WA Fish Resources Management Act 1994 (FRMA),
Fisheries Resources Management Regulations 1995, relevant gazetted notices and licence
conditions, and applicable Fishery Management Plans.

Commonwealth and State managed fisheries that operate within the NWMR and in areas beyond
this region are summarised in the Table 11-4.
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Table 11-4 Commonwealth and State managed fisheries

Woodside Activity

Area
Fishery o 0 L Description
gl g | §
2| 3
el z
Commonwealth Managed Fisheries
Southern Bluefin v v v Management area The Southern Bluefin Tuna Fishery (SBTF) covers the entire EEZ around Australia, out to 200 nm from the
Tuna Fishery coast. They do not fish in the Woodside activity area.
Species targeted Fishing methods Fishing depth
Southern bluefin tuna (Thunnus Longline and purse seine fishing. Southern bluefin tuna is a pelagic species
maccoyii) which can be found to depths of 500 m
(AFMA, 2021a)
Fishing effort Most of the Australian fishing effort is by purse-seine vessels in the Great Australian Bight and waters off
South Australia during summer months, and by longline off the New South Wales coastline during winter
months (Patterson et al., 2020).
SBTF is a fishery that is shared amongst many countries. Australia currently has a 35% share of the total
global allowable catch, and while wild capture fishing in Australia to sell directly to market can occur
anywhere throughout the SBTF’s range, currently the vast majority of that quota is value-added through
ranching (on-growing the wild captured fish for extra 5-6 months). Ranching requires significant
infrastructure, a resident labour force, plus proximity to a fishery able to supply a large quantity of natural
feed/sardines (40,000+ tonnes) (for example as available in Port Lincoln). North-west WA is critically
important regardless of how the quota is fished because of the proximity to the single spawning ground of
this global roaming species.
The stock remains classified as overfished.
Active Seven purse seine vessels, 20 longline vessels (Patterson et al., 2020).
licences/vessels
Western Skipjack v v v Management area The combined western and eastern skipjack tuna (Katsuwonus pelamis) fisheries (STF) encompass the
Tuna Fishery entire Australian EEZ. The Western Skipjack Tuna Fishery (WSTF) extends westward from the
SA/Victorian border across the Great Australian Bight and around the west coast of WA to the Cape York
Peninsula.
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Woodside Activity

Area
Fishery o 0 L Description
g | &
sl x| =
m z =
Species targeted Fishing methods Fishing depth
Western skipjack tuna (Katsuwonus Fishers use purse seine gear (about Western skipjack tuna is a pelagic species
pelamis) 98% of catch) and sometimes pole and | that can be found to depths of 260 m
line when fishing for skipjack tuna. (AFMA, 2021b).
Fishing effort: The Skipjack Tuna Fishery (STF) has not been actively fished since the 2008-2009 fishing season
(Patterson et al., 2020). The management arrangements for this fishery will be reviewed if active boats re-
enter the fishery.
Active No active vessels operating since 2009.
licences/vessels:
Western Tuna and v v v Management area The Western Tuna and Billfish Fishery (WTBF) extends to the Australian EEZ boundary in the Indian
Billfish Fishery Ocean.
Species targeted Fishing methods Fishing depth
Bigeye tuna (Thunnus obesus) Fishers mainly use pelagic longline Species have a broad depth distribution,
Yellowfin tuna (Thunnus albacares) fishing gear to catch the targeted with tuna occurring at 150 — 300 m,
Swordfish (Xiphias gladius) species. Minor line (including handline, striped marlin at 150 m and swordfish at
Albacore (Thunnus alalonga) troll, rod and reel) can also be used. up to 600 m (BRS, 2007).
Striped marlin (Kajikia audax)
Fishing effort: The WTBF operates in Australia’s EEZ and high seas of the Indian Ocean. Fishing effort in recent years
has been concentrated off south-west WA, with occasional activity off SA.
Active Two pelagic longline vessels and two minor longline vessels (Patterson et al., 2020).
licences/vessels:
Western Deepwater v Management area The Western Deepwater Trawl Fishery (WDTF) is located in deep water off WA, from the line
Trawl Fishery approximating the 200 m isobath to the edge of the Australian Fishing Zone (AFZ).
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Woodside Activity

Area
Fishery o 0 L Description
¢l g | &
c 12| 3
& Z
Species targeted Fishing methods Fishing depth
More than 50 species, historically Demersal trawl. Water deeper than 200 m, stakeholder
dominated by six commercial finfish consultation has indicated that this may
species or species groups: be to depths of 800 m.
Orange roughy (Hoplostethus atlanticus)
Oreos (Oreosomatidae)
Boarfish (Pentacerotidae)
Eteline snapper (Lutjanidae: Etelinae)
Apsiline snapper (Lutjanidae: Apsilinae)
Sea bream (Lethrinidae)
Fishing effort: The number of vessels active in the fishery and total hours trawled have fluctuated from year to year.
Notably, total hours trawled were relatively high for a brief period during the early 2000s when fishers
targeted ruby snapper and deepwater bugs (Patterson et al., 2020). Total fishing effort has been variable
but relatively low since then. Effort in 2018-2019 (492 trawl hours) was less than half that of 2017-2018
(1208 trawl hours) (Patterson et al., 2020).
Active One active vessel in 2018-2019 (Patterson et al., 2020).
licences/vessels:
North-west Slope v v Management area The North-west Slope Trawl Fishery (NWSTF) extends, from 114 °E to 125 °E, from the 200 m isobath to

Trawl Fishery

the outer limit of the AFZ (200 nm from the coastline, which is the boundary of the Australian EEZ).

Species targeted Fishing methods Fishing depth

Australian scampi (Metanephrops Demersal trawl. Typically at depths of 350 to 600 m

australiensis) and smaller quantities of (Patterson et al., 2017), however
velvet and Boschma’s scampi (M. stakeholder consultation has indicated
velutinus and M. boschmai) that this may be to depths of 800 m.

Mixed snappers have historically been an
important component of the catch.
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Woodside Activity

Area
Fishery o 0 L Description
¢l g | &
2| 3
k] Z
Fishing effort: The NWSTF commenced in 1985 and the number of active vessels peaked at 21 in the 1986-1987 season
and declined through the 1990s before increasing to 10 vessels in 2000-2001 and 2002-2002 seasons.
Four vessels operated in the 2017-2018 and 2018-2019 seasons (Patterson et. al. 2020).
Fishing for scampi occurs over soft, muddy sediments or sandy habitats, using demersal trawl gear on the
continental slope (Patterson et al., 2017).
Active Four vessels (Patterson et. al., 2020).
licences/vessels:
State Managed Fisheries

Pilbara Fish Trawl
(Interim) Managed
Fishery

Management area

The Pilbara Trawl (Interim) Managed Fishery is of high intensity and is divided into two zones and an area
governed by Schedule 5 (prohibited to trawling). In addition to the Prohibited Trawl Fishing area, no fish
trawl units are allocated for use in Zone 1 or Areas 3 and 6 of Zone 2 (which comprises six management
areas) (Newman et al., 2020a). No fish trawl units have been allocated for use in Area 6 of Zone 2 since
the management plan commenced operation in 1998.

Species targeted

Fishing methods Fishing depth

The Pilbara Fish Trawl (

Fishery (PFTIMF) targets more than 50

scalefish species.
The five main demersal

landed by the fisheries in the Pilbara
region are blue-spotted emperor, crimson
snapper, rosy threadfin bream, red
emperor and goldband snapper in 2018

(Newman et al., 2020a).

The Pilbara Fish Trawl Fishery lands the
largest component of the catch and
operates in waters between 50 and 200
scalefish Species m water depth (AIIen et al., 2014,
Newman et al. 2015). Stakeholders have
advised that trawling can occur in depths
of up to approximately 800 m.

Interim) Managed | Demersal trawl.

Fishing effort:

Based on State of the Fisheries annual reports provided by DPIRD, catch trends are seen to be increasing
over the past reporting years:
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Woodside Activity

Area
Fishery o 0 L Description
¢ o | §
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Pilbara Trawl (Interim) Managed Fishery caught 1996 t in 2018-19, 1780 t in 2017-18, 1529 t in 2016-17,
1172 tin 2015-16, 1105 t in 2014-15.
Active Two Pilbara Trawl (Interim) Managed Fishery vessels in 2017 (Newman et al., 2020a).
licences/vessels: Active vessels data are confidential as there were fewer than three vessels in the Pilbara Fish Trawl
Interim Managed Fishery (Newman et al., 2020a).
Pilbara Trap V4 NG Management area The Pilbara Trap Fishery covers the area from Exmouth northwards and eastwards to the 120° line of

Managed Fishery

longitude, and offshore as far as the 200 m isobath. Like the trawl fishery, the trap fishery is also managed
using input controls in the form of individual transferable effort allocations monitored with a satellite-based
vessel management system. The fishery includes six licences allocated to three vessels, operating
principally from Onslow.

Species targeted Fishing methods Fishing depths
Pilbara Trap Managed Fishery catch is Demersal fish traps. Greatest effort in waters less than 50 m
made up of around 45-50 different fish depth targeting high value species such

species.

The four main species landed by the
fisheries in the Pilbara region are blue-
spotted emperor, red emperor, goldband
snapper and Rankin cod.

as red emperor and goldband snapper.

Fishing effort

Based on State of the Fisheries annual reports provided by DPIRD, catch trends are seen to be increasing
over the past reporting years:

Pilbara Trap Managed Fishery caught 563 t in 2018-19, 573 t in 2017-18, 495 t in 2016-17, 510 t in 2015-

16, 268 t in 2014-15.

In 2018, the total catch for the Pilbara Trap Managed Fishery was 563 t, making up 21% of the total catch

by the Pilbara Demersal Scale Fishery (Newman et al., 2019).
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Woodside Activity

Area
Fishery o 0 L Description
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Active In the 2019 season, there were six licences in the Pilbara Trap Managed Fishery, (Newman et al., 2020a).
licences/vessels Active vessels data are confidential as there were fewer than three vessels in the Pilbara Trap Managed
Fishery (Newman et al., 2019).
Pilbara Line v v Management area The Pilbara Line Managed Fishery boat licences are permitted to operate anywhere within "Pilbara

Managed Fishery

waters", bounded by a line commencing at the intersection of 21°56’S latitude and the high water mark on
the western side of the North-west Cape on the mainland of WA; west along the parallel to the intersection
of 21°56’S latitude and the boundary of the AFZ and north to longitude 120°E.

Species targeted

Fishing method Fishing depths

The Pilbara Line Managed Fishery catch
is made up around 45-50 different fish
species.

The Pilbara Line Managed Fishery
targets similar demersal species to the
Pilbara Trap and Trawl fisheries, as well
as some deeper offshore species such as

Demersal long line.

Pilbara Line Fishing Depth: Operates up to a depth
of 600 m.

ruby snapper and eightbar grouper
The Pilbara Line Managed Fishery
operates on an exemption basis that
enables licence holders to fish for any
nominated five-month block during the

year.

Fishing effort

Based on State of the Fisheries annual reports provided by DPIRD, catch trends are seen to be increasing
over the past reporting years:

Pilbara Line Managed Fishery caught 93 tin 2018-19, 143 tin 2017-18, 126 t in 2016-17, 97 t in 2015-16,
40 tin 2014-15.

The total catch in 2018 for the Pilbara Line Managed Fishery was 93 t, making up 3% of the total catch by
the Pilbara Demersal Scalefish Fishery (Newman et al., 2019).
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Active In the 2018 season there are nine individual licences in the Pilbara Line Fishery, held by seven operators.
licences/vessels Active vessels data is confidential as there were fewer than three vessels in the Pilbara Line Fishery
(Newman et al., 2018).
Mackerel Managed v v v Management area The commercial fishery extends from Geraldton to the Northern Territory border. There are three managed
Fishery fishing areas: Kimberley (Area 1), Pilbara (Area 2), and Gascoyne and West Coast (Area 3).
Species targeted Fishing methods Fishing depth
Spanish mackerel (Scomberomorus Near-surface trawling gear. Previous engagement with WAFIC
commerson) Jig fishing. suggests that the depth of fisheries may
Grey mackerel (S. semifasciatus) extend to 70 m.
Other species from the genus
Scomberomorus
Fishing effort: Most of the catch is taken from waters off the Kimberley coasts (Lewis and Brand-Gardner, 2018),
reflecting the tropical distribution of mackerel species (Molony et al., 2015). Most fishing activity occurs
around the coastal reefs of the Dampier Archipelago and Port Hedland area, with the seasonal
appearance of mackerel in shallower coastal waters most likely associated with feeding and gonad
development before spawning (Mackie et al., 2003).
Based on State of the Fisheries annual reports provided by DPIRD, catch trends are as follows:
213 tin 2018-19 (the lowest on record (Lewis et al., 2020), 283 t in 2017-18, 276 t in 2016-17, 302 tin
2015-16, 322 tin 2014-15.
Active Fifteen boats fished in 2018, with approximately 35-40 people directly employed in the Mackerel Managed
licences/vessels: Fishery, primarily from May-November (Lewis et al., 2020).
Marine Aquarium v v v Management area The Marine Agquarium Managed Fishery is able to operate in all State waters. The fishery is typically more
Managed Fishery active in waters south of Broome and higher levels of effort around the Capes region, Perth, Geraldton,
Exmouth, Dampier and Broome (Newman et al., 2020b).
Species targeted Fishing methods Fishing depth
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Finfish, hard coral, soft coral, tridacnid The fishery is diver-based, which typically | Less than 30 m, as advised by WAFIC.
clams, syngnathids (seahorses and restricts effort to safe diving depths (less
pipefish), other invertebrates (including than 30 m).
molluscs, crustaceans, echinoderms
etc.), algae, seagrasses and ‘live rock’.
Fishing effort: Total catch for the Marine Aquarium Managed Fishery in 2018 was 156,188 fishes, 32.025 t of coral, live
rock and living sand and 176.02 L of marine plants and live feed.
Active Eleven licences were active in 2019 (Newman et al., 2020b).
licences/vessels:
Beche-de-mer v v v Management area Fishing occurs in the northern half of WA from Exmouth Gulf to the NT border and is managed under

Fishery

Ministerial Exemptions.

Species targeted

Fishing methods

Fishing depth

The sea cucumber fishery targets two
main species: sandfish (Holothuria
scabra) and redfish (Actinopyga
echinites).

Diving

The targeted species typically inhabit
nearshore in shallow depths.

Fishing effort

Based on State of the Fisheries annual reports provided by DPRID, catch trends are as follows:
62t in 2018 (Gaughan and Santoro, 2020), 135t in 2017, 93t in 2016, 38t in 2015

Active

licences/vessels three vessels.

Six active licences in 2019 (Hart et al., 2019). Active vessels data is confidential as there were fewer than

Onslow Prawn
Managed Fishery

Management area

The Onslow Prawn Managed Fishery encompasses a portion of the continental shelf off the Pilbara.

Species targeted

Fishing methods

Fishing depth
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The fishery targets: Low opening, otter prawn trawl systems. Prawn trawling takes place in water
Western king prawns (Penaeus depths of approximately 30 metres and
esculentus) less (licence holder feedback). Fishery
Brown tiger prawns (Penaeus and or flshlng aCtiVity OVerlapS the
esculentus) Beadon Creek dredging scope (Sporer et
Blue endeavour prawns (Metapenaeus al., 2015).
endeavouri
Fishing effort: The total landings for the Onslow Prawn Managed Fishery in 2018 were less than 60 t below the target
catch range (Kangas et al., 2020a).
Active One vessel (Kangas et al., 2020a).
licences/vessels:
Pearl Oyster v v v Management area Located in shallow coastal waters with the pearl oyster managed fishery designated by four zones
Managed Fishery extending from Exmouth to Kununurra and the seaward boundary demarcated by the 200 nm EEZ.
Species targeted Fishing methods Fishing depth
Pearl oysters (Pinctada maxima). Drift diving. Fishing effort is mostly focussed in
shallow coastal waters (10-15 m depth),
with a maximum depth of 35 m (Lulofs et
al. 2002).
Fishing effort: In 2018, catch was taken from Zones 2 and 3 with no fishing in Zone 1. The number of pearl oysters
caught for 2018-19 was 614,002. Total effort was 15,637 dive hours, this was an increase from 2017 effort
of 12,845 hours. No fishing occurred in Zone 1 in 2017 and 2018 (Gaughan and Santoro, 2020).
Active 15,637 diver hours (Hart et al., 2020a).
licences/vessels:
v v Management area The Pilbara Crab Managed Fishery comprises WA waters off the north-western coast of WA north of 23°
34' south latitude and west of 120° 00’ east longitude. Areas of the fishery north and east of Exmouth and
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Pilbara Crab nearshore are currently closed as per Schedule 2 of the Draft Management Plan for the Pilbara Crab
Managed Fishery Managed Fishery.
Species targeted Fishing methods Fishing depth
Crabs of the Family Portunidae, Traps. Up to 50 m deep.
excluding crabs of the genus Scylla.
Fishing effort: The capacity of the fishery is 600 traps.
Active No information available at this time.
licences/vessels:
South-west Coast v v v Management area The South-west Coast Salmon Managed Fishery operates on various beaches south of the metropolitan
Salmon Managed area and includes all WA waters north of Cape Beaufort except Geographe Bay.
Fishery
Species targeted Fishing methods Fishing depth
Western Australian salmon (Arripis Beach seine nets. Information not available however,
truttaceus) species generally found in shallow waters
(up to 30 m).
Fishing effort: No fishing occurs north of the Perth metropolitan area, despite the managed fishery boundary extending to
Cape Beaufort (WA/Northern Territory border), as advised by WAFIC.
The 2018 commercial catch was 191 t, with 72% taken by the South West Coast Salmon Managed
Fishery, 25% by the South Coast Salmon Managed Fishery and 3% by other fisheries (Duffy and Blay,
2020a).
Active Six licences.
licences/vessels:
v v v Management area The Specimen Shell Managed Fishery (SSMF) encompasses the entire WA coastline, but effort is
concentrated in areas adjacent to the population centres such as Broome, Exmouth, Shark Bay,
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Specimen Shell Geraldton, Perth, Mandurah, the Capes area and Albany (Hart et al., 2020b). There are a number of
Managed Fishery closed areas where the SSMF is not permitted to operate. These include various marine parks and aquatic
reserves, such as Ningaloo Marine Park.
Species targeted Fishing methods Fishing depth
The Specimen Shell Managed Fishery Collection is predominantly by hand when | For collection by hand, (diver-based) this
targets the collection of specimen shells diving to wading in shallow, coastal typically restricts effort to safe diving
for display, collection, cataloguing and waters, though in deeper water collection | depths (less than 30 m).
sale. may be conducted by remotely operated ROV collection could enable depths up to
vehicles (limited to one per licence). 300 m (Hart et al., 2017). In the past
there has been one licence holder in the
Specimen Shell Managed Fishery who
has trialled ROV means of shell
collection, WAFIC have provided advice
that this fishery is no longer active.
Fishing effort: Information not available.
Active In 2018 there were 31 licences with only two divers allowed in the water per licences at one time (Hart et
licences/vessels: al., 2018). The number of people employed regularly in the fishery is likely to be about 21 (Hart et al.,
2018).
West Australian V4 V4 v Management area The Western Australian Abalone Fishery includes all coastal waters from the WA and SA border to the WA
Abalone Fishery and NT border. The fishery is concentrated on the south coast and the west coast.
Species targeted Fishing methods Fishing depth
Greenlip abalone (Haliotis laevigata) Divers. Distribution to 5 m depth for Roe’s
Brownlip abalone (Haliotis conicopora) abalon_e and 40 m depth for greenlip /
Roe’s abalone (Haliotis roei) brownlip abalone (DOF, 2011).
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Fishing effort: In 2018, the total commercial catch was 48 t, 1 t less than the catch in each of the last two seasons. No
commercial fishing for abalone north of Moore River (Zone 8 of the managed fishery) has occurred since
2011-2012 (Strain et al., 2018).
Active 26 vessels active in Roe’s abalone fishery (WAFICS).
licences/vessels:
West Coast Deep v v v Management area The West Coast Deep Sea Crustacean Managed Fishery extends north from Cape Leeuwin to the WA/NT

Species targeted

Fishing methods

Fishing depth

The fishery targets deepwater
crustaceans. Catches were dominated by
crystal crabs of which 99% of their Total
Allowable Catch (TAC) was landed (How
and Orme, 2020a).

Crystal (snow) crab (Chaceon albus)
Giant (king) crab (Pseudocarcinus gigas)
Champagne (spiny) crabs (Hypothalassia
acerba)

Baited pots, or traps, are operated in
long-lines which have between 80 and
180 pots attached to a main line marked
by a float at each end.

Deeper than 150 m (and mostly at depths
of between 500 m — 800 m). Most of the
commercial Crystal crab catch is taken in
depths of 500 m — 800 m (WAFICS).

Fishing effort:

The total landings in 2018 was 168. t. Two vessels operated in the fishery in 2017, using baited pots
operated in a longline formation in the shelf edge waters, mostly in depths between 500 and 800 m (How
and Orme, 2020a). Fishing effort was concentrated between Fremantle and Carnarvon.

Active
licences/vessels:

There were four active vessels in 2018 (How and Orme, 2020a).

5 https://www.wafic.org.au/fishery/roes-abalone-fishery/

6 https://www.wafic.org.au/fishery/west-coast-deep-sea-crustacean-fishery/
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Abrolhos Islands v Management area The Abrolhos Islands and Mid-West Trawl Fishery (AIMWTMF) operates around the Abrolhos Islands

and Mid-West Trawl
Fishery

within the SWMR.

Species targeted

Fishing methods Fishing depth

Saucer scallops (Ylistrum balloti, formerly

Amusium balloti)

Information not available, however, the
species occurs at depth of around 30-60
m and therefore fishing effort would likely
be at these depths (Himmelman et al.,
20009).

Trawl.

Fishing effort:

The scallop landings in the AIMWTMF were 31.0 t meat weight (154.8 t whole weight). Between 2011 and
2015, the annual pre-season surveys showed very low recruitment (1-year old), as a result of the 2011
extreme marine heatwave and subsequent poor pawning stock (Kangas et al., 2020b). The fishery was
closed between 2011 and 2016.

Active
licences/vessels:

Information about licences or vessels is not available but the Department of Primary Industry and Regional
Development reported 774 t of catch from this fishery in the 2019 annual report (DPIRD, 2019).

Broome Prawn
Managed Fishery

Management area

The Broome Prawn Managed Fishery (BPMF) operates off Broome and forms part of the North Coast
Prawn Fishery.

Species targeted

Fishing methods Fishing depth

Western king prawn (Penaeus

latisulcatus)
Coral prawn

Trawling is generally in waters between
30 and 60 m deep, however can occur
down to 100 m (DOEH, 2004).

Trawl.

Fishing effort:

BPMF recorded extremely low fishing effort in 2018. Only two vessels undertook trial fishing to investigate
whether the catch rates were sufficient for commercial fishing. This resulted in negligible landings of
Western king prawn (Kangas et al., 2020a).
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Active Two vessels conducting fishing trial operated in 2018 (Kangas et al., 2020a).
licences/vessels:
Exmouth Gulf v Management area The estimated employment in the fishery in 2017 was 18 people including skippers and other crew
Prawn Managed (Kangas et al., 2018). The fishery occupies a total area of 4000 kmz2, with only half of this area being
Fishery trawled (Fletcher and Santoro, 2015).
Species targeted Fishing methods Fishing depth
Western king prawn (Penaeus Trawl. Information not available.
latisulcatus)
Brown tiger prawn (Penaeus esculentus)
Blue endeavour prawn (Metapenaeus
endeavouri)
Banana prawn (Penaeus merguinensis)
Fishing effort: The total landings of prawns in 2018 were 880 t (Kangas et al., 2020a). In the 2016 season, a fishing effort
of about 23,000 hours resulted in a catch of 822 t.
Active The precise number of vessels is unreported. Eighteen people were said to be employed in this fishery in
licences/vessels: 2018 (Kangas et al., 2019); however, in 2013 it was reported that 18 skippers as well as other crew and
support staff were employed (WAFIC).
Gascoyne Demersal v Management area The Gascoyne Demersal Scalefish Fishery (GDSF) is located between the southern Ningaloo Coast to
Scalefish Managed south of Shark Bay (23°07.30’S to 26°.30’S) with a closure area at Point Maud to Tantabiddi (21°56.30’S)
Fishery (WAFICS).
Species targeted Fishing methods Fishing depth

7 https://www.wafic.org.au/fishery/exmouth-qulf-prawn-fishery/
8 https://www.wafic.org.au/fishery/gascoyne-demersal-scalefish-fishery/
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Pink snapper (Chrysophrys auratus) Mechanised handlines. Information not available.
Goldband snapper (Pristipomoides
multidens)
Red emperor (Lutjanus sebae)
Cods (Gadus morhua)
Emperors (Lethrinus miniatus)
Fishing effort: The GDSF reported a total commercial catch of 210 t in 2017-18.
Active In 2018, 13 vessels fished during the season, in the 2017 season there were 16 vessels (Gaughan and
licences/vessels: Santoro, 2018).
Kimberley v Management area The Kimberley Developing Mud Crab Fishery is one of two small trap-based crab fisheries that exist in the

Developing Mud
Crab Fishery

North Coast Bioregion between Cambridge Gulf and Broome (Gaughan and Santoro, 2018).

Species targeted Fishing methods Fishing depth
Brown mud crab (Scylla olivacea) Trap. Information not available.
Green mud crab (Scylla serrata)

Fishing effort:

The catch landed represents all commercially caught mud crabs landed in WA for 2018. A nominal catch
rate of 0.66 kg/traplift was recorded for 2018, which is a 28% decrease from 2017 but remains above the
harvest strategy threshold (Johnston et al., 2020).

Active
licences/vessels:

There are currently three licences issued to commercial operators (600 trap limit), and three exemptions
issued to Indigenous groups (total of 210 traps currently allocated of a maximum 600 traps) (Johnston et
al., 2020).

Nickol Bay Prawn v
Managed Fishery

Management area

The Nickol Bay Prawn Managed Fishery operates in nearshore and offshore waters of the Pilbara region
along the NWS.

Species targeted

Fishing methods Fishing depth
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Banana prawn (Penaeus merguiensis) Trawl. Information not available.
Western king prawn (Penaeus
latisulcatus)
Brown tiger prawn (Penaeus esculentus)
Blue endeavour prawn (Metapenaeus
endeavouri)
Fishing effort: Trawling has been reported to occur at several locations along the Pilbara coast to the east of the Burrup
Peninsula, including within the waters of Nickol Bay (Fletcher and Santoro, 2015). The total landings for
the 2018 season were 81 t. Fishing effort was less than half at 138 days, compared to 281 boat days in
2017 (Kangas et al., 2020a).
Active The precise number of vessels is unreported, though low effort produced a catch of 17 t in 2016 (Kangas
licences/vessels: et al., 2018).
Northern Demersal v Management area The fishery is divided into two fishing areas: an inshore sector (Area 1) and an offshore sector (Area 2)

Scalefish Managed
Fishery

(Newman et al., 2018). Area 1 permits line fishing only, between the high water mark and the 30 m
isobath. Area 2 permits handline, dropline and fish trap fishing methods and is further divided into zones.
Zone Ais an inshore area, Zone B comprises the area with most historical fishing activity, and Zone C is
an offshore deep slope area representing waters deeper than 200 m (Fletcher et al., 2017).

Species targeted Fishing methods Fishing depth
Goldband snapper (Pristipomoides Line fishing, handline, dropline and fish Information not available.
multidens) trap fishing.

Blue-spotted emperor (Lethrinus

punctulantus)

Red emperor (Lutjanus sebae)
Rankin cod (Epinephelus multinotatus)
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Fishing effort:

In 2018, the fishery reported a total catch of 1297 t. Most of the catch is landed from Zone B, with a catch
of 1106 tin 2018. The level of catch in Zone B is the highest reported since zoning was implemented in
2006 (Newman et al., 2019).

Active

licences/vessels: Santoro, 2018).

Six vessels fished in the 2018 season and at least 20 people were directly employed (Gaughan and

Octopus Interim
Management
Fishery

Management area

The developing Octopus Fishery operates from Kalbarri Cliffs in the north to Esperance in the south.

Species targeted

Fishing methods

Fishing depth

Octopus sp. cf. tetricus

Passive shelter pots and active traps.

In inshore waters to a depth of 70 m
(DPIRD, 2018).

Fishing effort:

In 2019, the total commercial octopus catch was 314 t, which was 22% higher than the 2017 catch of 257
t. In 2016, about 200 vessels reported a total catch of 252 t (Hart et al., 2020c).

Active
licences/vessels:

About 21 vessels fish within the octopus specific fisheries, and about 200 vessels from the West Coast
Rock Lobster Fishery catch octopus as bycatch (Gaughan and Santoro, 2018).

Shark Bay Beach
Seine and Mesh Net
Managed Fishery

Management area

The Shark Bay Beach Seine and Mesh Net Managed Fishery operates from Denham.

Species targeted

Fishing methods

Fishing depth

Whiting (yellowfin Sillago schomburgkii
and goldenline S. analis)

Sea mullet (Mugil cephalus)

Tailor (Pomatomus saltatrix)

Western yellowfin bream (Acanthopagrus
australis)

Beach seine and mesh net.

Information not available.
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Fishing effort:

In 2018, the total catch was 176 t (Gaughan and Santoro, 2020). The fishery currently employs about 14
fishers based on the seven fishery licences in operation (WAFIC?).

Active
licences/vessels:

Six vessels operated employing around 12 fishers (Gaughan and Santoro, 2018).

Shark Bay Crab
Managed Fishery

Management area

The Shark Bay Crab Managed Fishery operates within the NWMR.

Species targeted

Fishing methods Fishing depth

Blue swimmer crab (Portunus armatus)

Trap and trawl. Information not available.

Fishing effort:

Commercial fishing for blue swimmer crabs in Shark Bay was voluntarily halted by industry in 2012 to
facilitate stock rebuilding. The stock is still in a recovery phase; however, the fishery has resumed and
reported a total commercial catch of 518 t in the 2017/18 season. The average commercial trap catch rate
was 1.5 kg/traplift during 2017/18 (Chandrapavan et al., 2017).

Active
licences/vessels:

The precise number of vessels in the Shark Bay Blue Swimmer Crab Fishery is unreported. There are five
crab trap permits. These permits are consolidated onto three active vessels (WAFIC?),

Shark Bay Prawn
and Scallop
Managed Fishery

Management area

The Shark Bay Prawn Managed Fishery is the highest producing WA fishery for prawns.

Species targeted

Fishing methods Fishing depth

Low-opening otter trawls.

Information not available.

Western king prawn (Penaeus
latisulcatus)
Brown tiger prawn (Penaeus esculentus)

9 https://www.wafic.org.au/fishery/inner-shark-bay-scalefish-fishery/

10 hitps:/iwww.wafic.org.au/fishery/shark-bay-prawn-and-scallop-managed-fisheries/
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Endeavour prawns (Metapenaeus

endeavouri)

Coral prawns (Metapenaeopsis sp.)
Saucer scallop (Amusium balloti)

Fishing effort:

The Shark Bay Scallop Managed Fishery is currently in a recovery phase due to the results from the pre-
season survey of stock abundance (Fletcher and Santoro, 2015; Kangas et al., 2018).

Active
licences/vessels:

The precise number of vessels in the Shark Bay Prawn Managed Fishery is unreported; however, about
100 people are employed in this fishery (Gaughan and Santoro, 2018). About 20 skippers and crew are
employed in scallop fishing in the Shark Bay and South Coast fisheries across 18 vessels in 2015 (Sporer
et al., 2015).

South Coast
Crustacean
Managed Fishery

Management area

The South Coast Crustacean Managed Fishery comprises four fisheries: the Windy Harbour/Augusta
Rock Lobster Managed Fishery, the Esperance Rock Lobster Managed Fishery, the Southern Rock
Lobster Pot Regulation Fishery and the South Coast Deep-Sea Crab Fishery.

Species targeted

Fishing methods Fishing depth

Southern rock lobster (Jasus edwardsii) Pots.
Western rock lobster (Panulirus cygnus)
Giant crab (Pseudocarcinus gigas)
Crystal crab (Chaceon albus)
Champagne crab (Hypothalassia acerba)

Information not available.

Fishing effort:

The South Coast Crustacean Managed Fishery reported a total catch of 101.2 tin 2018 season and the
value of the fishery for 2017/2018 was about $5.9 million (Howe and Orme, 2020b).

Active
licences/vessels:

The number of vessels is unknown; however, a total of 1977 pots are licensed to be used.

Management area

The fishery is active in coastal waters between Cape Leeuwin and the South Australia border. Landings
are primarily at Albany, Bremer Bay and Esperance (Norriss and Blazeski, 2020).
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Fishery

South Coast Purse
Seine Managed
Fishery

Woodside Activity

Area
(&)
S| 2| =
@ Z

Description

Species targeted

Fishing methods

Fishing depth

Small pelagic finfish such as pilchards
and yellowtail scad using purse seine
nets from vessels.

Sandy sprat (Hyperlophus vittatus)
Blue sprat (Spratelloides robustus)

Purse seine.

Information not available.

Fishing effort:

In the 2017/18 season the total catch effort was 2,168 t (Norriss and Blazeski, 2020).

Active Nine active vessels in 2017/18 (Norriss and Blazeski, 2020).

licences/vessels:

South-west Trawl
Managed Fishery

Management area

The South-west Trawl Managed Fishery is a multi-species fishery and includes two of WA’s smaller
scallop fishing grounds at Fremantle and north of Geographe Bay (Fairclough and Walters, 2018).

Species targeted

Fishing methods

Fishing depth

Scallops (Ylistrum balloti, formerly
Amusium balloti) and associated by-
products

Western king prawn (Penaeus
latisulcatus)

In years of low scallop catches licencees
may use other trawl gear to target fin-fish
species.

Trawl.

Information not available.

Fishing effort:

Effort in the fishery is highly variable and typically fluctuates in response to recruitment variability in saucer
scallops and prawns. The fishery was not active in 2015 or 2016 (Fairclough and Walters, 2018).

Active Only one boat fished in 2018 for a total of 5 boat days for minimal catch (Fairclough and Walters, 2018).

licences/vessels:
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Area

Woodside Activity

Fishery

Browse
NWS/S

NW Cape

Description

The South Coast - -
Salmon Managed
Fishery

Management area

The South Coast Salmon Managed Fishery is one of two fisheries operating in the South Coast Bioregion
that target nearshore and estuarine finfish.

Species targeted

Fishing methods

Fishing depth

Western Australian salmon (Arripis
truttaceus)

Southern school whiting (Sillago
bassensis)

Australian herring (Arripis georgianus)
King George whiting (Sillaginodes
punctatus)

Sea mullet (Mugil cephalus)

Estuary cobbler (Cnidoglanis
macrocephalus)

Black bream (Acanthopagrus butcheri)

Beach seines, haul nets and gill nets.

Information not available.

Fishing effort:

The total catch for 2018 was 243 t (Duffy and Blay, 2020b).

Active

licences/vessels: 2020b).

Number of vessels is unknown; however, 12 commercial fishers were employed in 2018 (Duffy and Blay,

West Coast Beach - -
Bait Managed
Fishery

Management area

Primarily active in the Bunbury areas in the SWMR.

Species targeted

Fishing methods

Fishing depth

Whitebait

Beach-based haul nets.

Information not available.

Fishing effort:

In recent years the fishery is primarily active in the Bunbury area. Total catch of whitebait in 2015 was 40.2
t (Duffy and Blay, 2020c).
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Woodside Activity

Area
Fishery o 0 L Description
g | &
2 = =
m z =
Active Number of vessels is unknown; however, only one license was issued (DPIRD, 2019).
licences/vessels:
West Coast - - - Management area The West Coast Demersal Gillnet and Demersal Longline (Interim) Managed Fishery (WCDGDLF) is part

Demersal Gillnet
and Demersal
Longline (Interim)
Managed Fishery

of the Temperate Demersal Gillnet and Demersal Longline Fishery (TDGDLF), which operates between
26° and 33° S, and the Joint Authority Southern Demersal Gillnet and Demersal Longline Managed
Fishery (JASDGDLF), which operates from 33° S to the WA/SA border (Braccini and Blay, 2020).

Species targeted

Fishing methods Fishing depth

Gummy shark (Mustelus antarcticus)
Dusky shark (Carcharhinus obscurus)
Whiskery shark (Furgaleus macki)
Sandbar shark (C. plumbeus)

Gillnet and longline. Information not available.

Fishing effort:

Catch estimated annual value of the fishery was $0.2 million for 2017 to 2018 (Braccini and Blay, 2020).

Active
licences/vessels:

Vessel numbers are unknown; however, 17 interim managed fishery permits were held in 2019 (DPIRD,
2019) and between 18 and 21 skippers and crew were employed between 2016 and 2017.

West Coast - -
Demersal Scalefish
Fishery

Management area

These fisheries include the West Coast Demersal Scalefish (Interim) Managed Fishery (51 boats), the
West Coast Demersal Gillnet and Demersal Longline (Interim) Managed Fishery and the temperate
Demersal Gillnet and Demersal Longline Fisheries. The West Coast Demersal Scalefish Managed Fishery
is the main commercial fishery that targets demersal species in the West Coast Bioregion. It encompasses
the waters from just south of Shark Bay down to just east of Augusta and extends seaward to the 200 nm
boundary. The fishery is divided into four inshore management areas and one offshore management area.

Species targeted

Fishing methods Fishing depth

Baldchin groper (Choerodon rubescens)
Dhufish (Glaucosoma hebraicum)
Pink snapper (Pagrus auratus)

Lines. Inshore species — 20 to 250 m water

depth.
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Area

Woodside Activity

Fishery

Browse
NWS/S

NW Cape

Description

Offshore species — more than 250 m
water depth.

Fishing effort:

In 2016, the West Coast Demersal Scalefish (interim) Managed Fishery reported a total catch of 256 t.

Active
licences/vessels:

The precise number of vessels in the West Coast Demersal Scalefish Fisheries is unreported; however, it
is restricted to 60 interim managed fishery permit holders.

West Coast Purse - -
Seine Managed
Fishery

Management area

Located in waters from Cape Bouvard extending to Lancelin.

Species targeted

Fishing methods

Fishing depth

Small pelagic finfish such as:

Scaly mackerel (Sardinella lemuru)
Pilchards (Sardinops sagax)

Australian anchovy (Engraulis australis)
Yellowtail scad (Trachurus
novaezelandiae)

Maray (Etrumeus teres)

Purse seine.

Information not available.

Fishing effort:

Information not available

Active
licences/vessels:

Seven vessels in 2017 (Gaughan and Santoro, 2018).

West Coast Rock
Lobster Managed
Fishery

Management area

The West Coast Rock Lobster Fishery operates from Shark Bay south to Cape Leeuwin. The fishery is
managed using zones, seasons and total allowable catch. The recreational fishery targets the western
rock lobsters using baited pots and by diving between North-west Cape and Augusta.
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Western rock lobster (Panulirus cygnus) Baited pots. Less than 20 m.

In 2018, 234 vessels reported a total catch of 6400 t in 2017 (de Lestang et al., 2018). In 2016, 226
vessels reported a total catch of 6,086 t (Gaughan and Santoro, 2018).

234 vessels operated in 2017 and 233 vessels operated in 2018 (Gaughan and Santoro, 2018).
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11.5.2 Aquaculture
Aquaculture operations in the northwest are typically restricted to inland and shallow coastal waters.
West Coast Bioregion

Aquaculture activities in the West Coast bioregion, defined by the Department of Primary Industries
and Regional Development (DPIRD) (as the government body responsible management of primary
industries in WA) are focused on blue mussels and edible oysters (mainly in Cockburn Sound) and
marine algae for production of beta-carotene, used as a food additive and as a nutritional
supplement. Offshore marine finfish production is also being developed, initially focusing on
yellowtail kingfish.

There is also an emerging black pearl industry (from the Pinctada margaritifera oyster) in the
Abrolhos Islands. As well as expansion in the production of Akoya pearls (small white pearls from
Pinctada fucata martensi), Pinctada albina (small, yellow pearls) and Pteria penguin, which are often
used to produce half (mabe) pearls in pink and bluish shades.

Aquaculture licences for producing coral and live rock (pieces of old coral reefs colonised by marine
life, such as beneficial bacteria, for aquariums) at the Abrolhos Islands have also been issued and
other applications are being assessed.

Gascoyne Coast Bioregion

In the Gascoyne Coast bioregion, aquaculture activities are focused on the blacklip oyster (Pinctada
margaritifera) and Akoya pearl oyster (Pinctada imbricata) (Gaughan and Santoro, 2020). Several
hatcheries supply P. margaritifera juveniles to the region’s developing black pearl farms.

Other aquaculture developments in the Gascoyne Coast bioregion include emerging producers of
coral and live rock species for aquariums.

North Coast Bioregion

Aquaculture activities in the North Coast bioregion is dominated by the production of pearls. A large
number of pearl oysters for seeding are obtained from wild stocks and supplemented by hatchery
produced oysters, with major hatcheries operating at Broome and around the Dampier Peninsula
(Gaughan and Santoro, 2018). Primary spawning of the pearl oyster occurs from mid-October to
December. A smaller secondary spawning occurs in February and March (Gaughan and Santoro,
2020).

Other aquaculture developments in the North Coast include emerging producers of coral and live
rock species for aquariums as well as barramundi (Lates calcarifer) farms and microalgae culturing
for Omega-3, biofuels and protein biomass (Gaughan and Santoro, 2020).

11.6 Fisheries — Traditional

Traditional or customary fisheries are typically restricted to shallow coastal waters and/or areas with
structures such as reef.

Dugong, fish and marine turtles that move between coastal and Commonwealth waters are important
components of the Aboriginal people’s culture and diet. Aboriginal people continue to actively
manage their sea country in coastal waters of WA in order to protect and manage the marine
environment, its resources and cultural values.

Indonesian fishers can fish within designated areas under the Australia-Indonesia Memorandum of
Understanding regarding the Operations of Indonesian Traditional Fishermen in Areas of the
Australian Fishing Zone and Continental Shelf — 1974 (MoU 74). Traditional fishing is allowed within
the MoU Box (Figure 11-1), which encompasses: Ashmore Reef (Pulau Pasir), Cartier Island (Pulau
Baru), Seringapatam Reef (Afringan), Scott Reef (Pulau Dato) and Browse Island (Berselan).
Restrictions have since been introduced around Ashmore Reef and Cartier Island following their
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designation as Nature Reserves under the Commonwealth’s National Parks and Wildlife
Conservation Act 1975 in 1983 and 2000, respectively.

The MoU allows Indonesian fishers to fish in designated areas using traditional methods only. These
methods include reef gleaning, free-diving, hand lining and other non-mechanised methods. Scott
Reef is currently the principal reef in the MoU 74 Box and is utilised seasonally by Indonesian fishers
to harvest trepang, trochus shells and other reef species. The peak season is July to October due to
more favourable wind conditions, and to allow fishers to sun dry their catch on their boat decks (ERM,
2009). Browse Island is also frequently visited by shark fishers who mostly fish along the eastern
margin of the MoU 74 Box.

Figure 11-1 MOU 74 Box. Operations of Indonesian Traditional Fishermen in Areas of the Australian
Fishing Zone and Continental Shelf — 1974

11.7 Tourism and Recreation

There are growing tourism and recreational sectors in WA. The Kimberley, Pilbara and Gascoyne
regions are popular visitor destinations for Australian and international tourists. Tourism is
concentrated in the vicinity of population centres including Broome, Dampier, Exmouth, Coral Bay
and Shark Bay.

Recreational and tourism activities include: charter fishing, other recreational fishing, diving,
snorkelling, marine fauna watching, and yachting.
11.7.1 Gascoyne Region

Outside the petroleum industry, tourism is the largest revenue earner of all the major industries of
the Gascoyne region. It contributes significantly to the local economy in terms of both income and
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employment. In 2018 there was an average of 337,400 visitors with a visitor spend of $359 million
(Gascoyne Development Commissiont?).

In 2018-19, the Ningaloo region (Ningaloo Reef and the surrounding coastal region Exmouth Gulf,
communities of Exmouth and Coral Bay, and adjacent proposed southern coastal reserves and
pastoral leases) contributed an estimated $110 million in value added to the WA economy (DCBA,
2020). Ningaloo’s economic contribution to WA is attributed to four key types of economic activity,
tourism expenditure by international, interstate and WA visitors to the Ningaloo region, commercial
fishing in the Exmouth Gulf, recreation activity involving the Reef by residents of the Ningaloo region
and management and research relating to the Reef (DCBA, 2020). More than 90% of this value
added is attributed to the domestic and international tourists who visit Ningaloo each year (DCBA,
2020). The main marine nature-based tourist activities are concentrated around and within the
Ningaloo WHA.

11.7.2 Pilbara region

Recreation and tourism activities within the Pilbara are of high social value. Tourism is a key
economic driver for the Pilbara with more than 1 million visitors to the region every year, generating
$413 million in gross revenue annually (Pilbara Development Commission??).

Recreational fishing within the Pilbara region tends to be concentrated in State waters adjacent to
population centres. Recreational fishing is known to occur around the Dampier Archipelago with
boats launched from boat ramps around Dampier and Karratha (Williamson et al., 2006). Once at
sea, charter vessels may also frequent the waters surrounding the Montebello Islands.

11.7.3 Kimberley Region

Recreation and tourism activities in the Kimberley region occur predominantly in WA State waters
(extending offshore 3 nm from the mainland), adjacent to coastal population centres (e.g. Broome),
with a peak in activity during the winter months (dry season). These activities include recreational
fishing, diving, snorkelling, wildlife watching and boating.

Primary dive locations in the Kimberley region include the Rowley Shoals, including Mermaid Reef
AMP, Scott Reef, Seringapatam Reef, Ashmore Reef AMP and Cartier Island.

11.8 Shipping

Commercial shipping traffic is high within the NWMR with vessel activities including commercial
fisheries, tourism such as cruises, international shipping and oil and gas operations. There are
12 ports adjacent to the NWMR, including the major ports of Dampier, Port Hedland and Broome,
which are operated by their respective port authorities. These ports handle large tonnages of iron
ore and petroleum exports in addition to salt, manganese, feldspar chromite and copper (DEWHA,
2008).

Heavy vessel traffic exists within the Pilbara Port Authority management area which recorded 10,064
vessel movements in Port of Dampier 2019/20 annual reporting period (PPA, 2020). Twenty-six
designated anchorages for bulk carriers, petroleum and gas tankers, drilling rigs, offshore platforms,
and pipelay vessels are located offshore of Rosemary Island.

In 2012, AMSA established a network of shipping fairways off the northwest coast of Australia. The
shipping fairways, while not mandatory, aim to reduce the risk of collision between transiting vessels
and offshore infrastructure. The fairways are intended to direct large vessels such as bulk carriers
and LNG ships trading to the major ports into pre-defined routes to keep them clear of existing and
planned offshore infrastructure (AMSA, 2013).

11 https:/iwww.gdc.wa.gov.au/industry-profiles/tourism/
12 hitps:/iwww.pdc.wa.gov.au/our-focus/strategicinitiatives/tourism
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11.9 Oil and Gas Infrastructure
The NWMR supports a number of industries including petroleum exploration and production.

Within the NWMR there are seven sedimentary petroleum basins: Northern and Southern Carnarvon
basins, Perth, Browse, Roebuck, Offshore Canning and Bonaparte basins. Of these, the Northern
Carnarvon, Browse and Bonaparte basins hold large quantities of gas and comprise most of
Australia’s reserves of natural gas (DEWHA, 2008), which is reflected by the level of development
in the area. In addition to existing facilities, there are proposed developments in the region. This
includes proposals to develop gas and condensate from a number of fields within the NWMR.

In addition to the oil and gas industry, other land-based industries depend upon the marine
environment in the nearshore area. These include ports, salt mines such as Karratha and Onslow,
LNG onshore processing facilities such as Burrup Hub, Thevenard Island, Barrow Island, Varanus
Island, and small-scale desalination plants at Barrow Island, Burrup, Cape Preston, and Onslow.

11.10 Defence

Key Australian Department of Defence (DoD) operational areas and facilities areas of the NWMR for
training and operational activities, include:

e An operating logistics base has been established in Dampier to support vessels patrolling
the waters around offshore oil and gas facilities. A dedicated navy administrative support
facility is also being constructed at the nearby township of Karratha.

e The Royal Australian Air Force currently maintains two ‘bare bases’ in remote areas of WA
that are used for military exercises. One of these is the Royal Australian Air Force Base in
Learmonth. The Royal Australian Air Force maintains the Commonwealth Heritage listed
Learmonth Air Weapons Range Facility, which is located between Ningaloo Station and the
Cape Range National Park. The air training area associated with the Learmonth base
extends over the offshore region.

e The Royal Australian Air Force Base Curtin is located on the north coast of WA, south-east
of Derby and 170 km east of Broome. It provides support for land, air and sea operations
aimed to support Australia’s northern approaches.

e The Naval Communications Station Harold E. Holt is located ~6 km north of Exmouth. The
main role of the station is to communicate at very low frequencies (19.8 kHz) with Australian
and United States submarines and ships in the eastern Indian Ocean and the western Pacific
Ocean.
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http://www.environment.gov.au/protection/environment-assessments

Summary

Matters of National Environmental Significance

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

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance: None
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: 2
Listed Threatened Ecological Communities: None
Listed Threatened Species: 33
Listed Migratory Species: 70

Other Matters Protected by the EPBC Act

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

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

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

Commonwealth Land: None
Commonwealth Heritage Places: None
Listed Marine Species: 127
Whales and Other Cetaceans: 25
Critical Habitats: None

Commonwealth Reserves Terrestrial: None

Australian Marine Parks: 15

Extra Information

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

State and Territory Reserves: 2
Regional Forest Agreements: None
Invasive Species: 1
Nationally Important Wetlands: 1

Key Ecological Features (Marine) 8



http://www.environment.gov.au/protection/environment-assessments
http://www.environment.gov.au/epbc/permits-and-application-forms

Detalls

Matters of National Environmental Significance

Commonwealth Marine Area [ Resource Information ]

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

Name
EEZ and Territorial Sea
Extended Continental Shelf

Marine Regions [ Resource Information ]

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

Name
North

Listed Threatened Species [ Resource Information ]

Name Status Type of Presence
Birds
Calidris canutus

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

Calidris ferruginea

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

Calidris tenuirostris

Great Knot [862] Critically Endangered Species or species habitat
known to occur within area

Charadrius leschenaultii

Greater Sand Plover, Large Sand Plover [877] Vulnerable Species or species habitat
known to occur within area

Charadrius mongolus

Lesser Sand Plover, Mongolian Plover [879] Endangered Species or species habitat
known to occur within area

Erythrotriorchis radiatus

Red Goshawk [942] Vulnerable Species or species habitat
likely to occur within area

Erythrura gouldiae

Gouldian Finch [413] Endangered Species or species habitat
may occur within area

Falcunculus frontatus whitei

Crested Shrike-tit (northern), Northern Shrike-tit Vulnerable Species or species habitat
[26013] likely to occur within area

Limosa lapponica baueri
Nunivak Bar-tailed Godwit, Western Alaskan Bar- Vulnerable Species or species




Name
tailed Godwit [86380]

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Rostratula australis
Australian Painted Snipe [77037]

Mammals
Balaenoptera borealis
Sei Whale [34]

Balaenoptera musculus
Blue Whale [36]

Balaenoptera physalus
Fin Whale [37]

Macroderma gigas
Ghost Bat [174]

Megaptera novaeangliae
Humpback Whale [38]

Notomys aquilo
Northern Hopping-mouse, Woorrentinta [123]

Saccolaimus saccolaimus nudicluniatus

Bare-rumped Sheath-tailed Bat, Bare-rumped
Sheathtail Bat [66889]

Xeromys myoides
Water Mouse, False Water Rat, Yirrkoo [66]

Reptiles
Caretta caretta
Loggerhead Turtle [1763]

Chelonia mydas
Green Turtle [1765]

Cryptoblepharus gurrmul
Arafura Snake-eyed Skink [83106]

Dermochelys coriacea
Leatherback Turtle, Leathery Turtle, Luth [1768]

Eretmochelys imbricata
Hawksbill Turtle [1766]

Lepidochelys olivacea
Olive Ridley Turtle, Pacific Ridley Turtle [1767]

Natator depressus
Flatback Turtle [59257]

Sharks
Carcharodon carcharias
White Shark, Great White Shark [64470]

Status

Critically Endangered

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Vulnerable

Endangered

Vulnerable

Vulnerable

Endangered

Vulnerable

Endangered

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Type of Presence

habitat known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Foraging, feeding or related
behaviour known to occur
within area

Breeding known to occur
within area

Species or species habitat
known to occur within area

Congregation or
aggregation known to occur
within area

Breeding known to occur
within area

Breeding known to occur
within area

Breeding known to occur

within area

Species or species habitat
may occur within area



Name
Glyphis garricki

Northern River Shark, New Guinea River Shark

[82454]
Glyphis glyphis

Speartooth Shark [82453]

Pristis clavata
Dwarf Sawfish, Queensland Sawfish [68447]

Pristis pristis

Freshwater Sawfish, Largetooth Sawfish, River
Sawfish, Leichhardt's Sawfish, Northern Sawfish

[60756]
Pristis zijsron

Green Sawfish, Dindagubba, Narrowsnout Sawfish

[68442]

Rhincodon typus
Whale Shark [66680]

Listed Migratory Species

Status

Endangered

Critically Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Type of Presence

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Migratory Marine Birds
Anous stolidus
Common Noddy [825]

Apus pacificus
Fork-tailed Swift [678]

Calonectris leucomelas
Streaked Shearwater [1077]

Fregata ariel
Lesser Frigatebird, Least Frigatebird [1012]

Fregata minor
Great Frigatebird, Greater Frigatebird [1013]

Sterna dougallii
Roseate Tern [817]

Sternula albifrons
Little Tern [82849]

Sula leucogaster
Brown Booby [1022]

Migratory Marine Species
Anoxypristis cuspidata
Narrow Sawfish, Knifetooth Sawfish [68448]

Balaenoptera borealis
Sei Whale [34]

Balaenoptera edeni
Bryde's Whale [35]

Threatened

Vulnerable

Type of Presence

Foraging, feeding or related
behaviour known to occur
within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Breeding known to occur
within area

Species or species habitat
may occur within area

Breeding known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area



Name Threatened
Balaenoptera musculus
Blue Whale [36] Endangered

Balaenoptera physalus
Fin Whale [37] Vulnerable

Carcharhinus longimanus
Oceanic Whitetip Shark [84108]

Carcharodon carcharias
White Shark, Great White Shark [64470] Vulnerable

Caretta caretta
Loggerhead Turtle [1763] Endangered

Chelonia mydas
Green Turtle [1765] Vulnerable

Crocodylus porosus
Salt-water Crocodile, Estuarine Crocodile [1774]

Dermochelys coriacea
Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered

Dugong dugon
Dugong [28]

Eretmochelys imbricata
Hawksbill Turtle [1766] Vulnerable

Isurus oxyrinchus
Shortfin Mako, Mako Shark [79073]

Isurus paucus
Longfin Mako [82947]

Lepidochelys olivacea
Olive Ridley Turtle, Pacific Ridley Turtle [1767] Endangered

Manta alfredi

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

Manta birostris

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

Megaptera novaeangliae
Humpback Whale [38] Vulnerable

Natator depressus
Flatback Turtle [59257] Vulnerable

Orcaella heinsohni
Australian Snubfin Dolphin [81322]

Orcinus orca
Killer Whale, Orca [46]

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Foraging, feeding or related
behaviour known to occur
within area

Breeding known to occur
within area

Species or species habitat
likely to occur within area

Congregation or
aggregation known to occur
within area

Species or species habitat
known to occur within area

Breeding known to occur
within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Breeding known to occur
within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Breeding known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area



Name
Physeter macrocephalus
Sperm Whale [59]

Pristis clavata
Dwarf Sawfish, Queensland Sawfish [68447]

Pristis pristis

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

Pristis zijsron

Green Sawfish, Dindagubba, Narrowsnout Sawfish
[68442]

Rhincodon typus
Whale Shark [66680]

Sousa chinensis
Indo-Pacific Humpback Dolphin [50]

Tursiops aduncus (Arafura/Timor Sea populations)

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

Migratory Terrestrial Species
Cecropis daurica
Red-rumped Swallow [80610]

Cuculus optatus
Oriental Cuckoo, Horsfield's Cuckoo [86651]

Hirundo rustica
Barn Swallow [662]

Motacilla cinerea
Grey Wagtail [642]

Motacilla flava
Yellow Wagtail [644]

Migratory Wetlands Species
Acrocephalus orientalis
Oriental Reed-Warbler [59570]

Actitis hypoleucos
Common Sandpiper [59309]

Arenaria interpres
Ruddy Turnstone [872]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris alba
Sanderling [875]

Calidris canutus
Red Knot, Knot [855]

Threatened

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Endangered

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Breeding known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area



Name
Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Calidris ruficollis
Red-necked Stint [860]

Calidris tenuirostris
Great Knot [862]

Charadrius leschenaultii

Greater Sand Plover, Large Sand Plover [877]

Charadrius mongolus

Lesser Sand Plover, Mongolian Plover [879]

Charadrius veredus
Oriental Plover, Oriental Dotterel [882]

Glareola maldivarum
Oriental Pratincole [840]

Limicola falcinellus
Broad-billed Sandpiper [842]

Limosa lapponica
Bar-tailed Godwit [844]

Limosa limosa
Black-tailed Godwit [845]

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Numenius minutus
Little Curlew, Little Whimbrel [848]

Numenius phaeopus
Whimbrel [849]

Pandion haliaetus
Osprey [952]

Pluvialis fulva
Pacific Golden Plover [25545]

Pluvialis squatarola
Grey Plover [865]

Thalasseus berqii
Greater Crested Tern [83000]

Tringa brevipes
Grey-tailed Tattler [851]

Threatened

Critically Endangered

Critically Endangered

Vulnerable

Endangered

Critically Endangered

Type of Presence

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Breeding likely to occur
within area

Species or species



Name

Tringa nebularia
Common Greenshank, Greenshank [832]

Tringa stagnatilis
Marsh Sandpiper, Little Greenshank [833]

Xenus cinereus
Terek Sandpiper [59300]

Other Matters Protected by the EPBC Act

Listed Marine Species

Threatened

Type of Presence

habitat known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Birds

Acrocephalus orientalis
Oriental Reed-Warbler [59570]

Actitis hypoleucos
Common Sandpiper [59309]

Anous stolidus
Common Noddy [825]

Apus pacificus
Fork-tailed Swift [678]

Arenaria interpres
Ruddy Turnstone [872]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris alba
Sanderling [875]

Calidris canutus
Red Knot, Knot [855]

Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Threatened

Endangered

Critically Endangered

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Foraging, feeding or related
behaviour known to occur
within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area



Name
Calidris ruficollis
Red-necked Stint [860]

Calidris tenuirostris
Great Knot [862]

Calonectris leucomelas
Streaked Shearwater [1077]

Charadrius leschenaultii
Greater Sand Plover, Large Sand Plover [877]

Charadrius mongolus
Lesser Sand Plover, Mongolian Plover [879]

Charadrius ruficapillus
Red-capped Plover [881]

Charadrius veredus
Oriental Plover, Oriental Dotterel [882]

Fregata ariel
Lesser Frigatebird, Least Frigatebird [1012]

Fregata minor
Great Frigatebird, Greater Frigatebird [1013]

Glareola maldivarum
Oriental Pratincole [840]

Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Heteroscelus brevipes
Grey-tailed Tattler [59311]

Himantopus himantopus
Pied Stilt, Black-winged Stilt [870]

Hirundo daurica
Red-rumped Swallow [59480]

Hirundo rustica
Barn Swallow [662]

Limicola falcinellus
Broad-billed Sandpiper [842]

Limosa lapponica
Bar-tailed Godwit [844]

Limosa limosa
Black-tailed Godwit [845]

Threatened

Critically Endangered

Vulnerable

Endangered

Type of Presence

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or s