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“IMPORTANT NOTE”

Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the Copyright Act, no part of
this report, its attachments or appendices may be reproduced by any process without the written consent of Biologic Environmental Survey

Pty Ltd (“Biologic”). All enquiries should be directed to Biologic.

We have prepared this report for the sole purposes of BHP WAIO (“Client”) for the specific purpose only for which it is supplied. This
report is strictly limited to the Purpose and the facts and matters stated in it and does not apply directly or indirectly and will not be used
for any other application, purpose, use or matter.

In preparing this report we have made certain assumptions. We have assumed that all information and documents provided to us by the
Client or as a result of a specific request or enquiry were complete, accurate and up to date. Where we have obtained information from a
government register or database, we have assumed that the information is accurate. Where an assumption has been made, we have not
made any independent investigations with respect to the matters the subject of that assumption. We are not aware of any reason why any

of the assumptions are incorrect.

This report is presented without the assumption of a duty of care to any other person (other than the Client) (“Third Party”). The report

may not contain sufficient information for the purposes of a Third Party or for other uses. Without the prior written consent of Biologic:
a) This report may not be relied on by a Third Party; and

b) Biologic will not be liable to a Third Party for any loss, damage, liability, or claim arising out of or incidental to a Third Party
publishing, using, or relying on the facts, content, opinions or subject matter contained in this report.

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or without the consent of
Biologic, Biologic disclaims all risk and the Third Party assumes all risk and releases and indemnifies and agrees to keep indemnified

Biologic from any loss, damage, claim or liability arising directly or indirectly from the use of or reliance on this report.

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, damage to property, injury to
any person (including death) costs and expenses incurred in taking measures to prevent, mitigate or rectify any harm, loss of opportunity,

legal costs, compensation, interest and any other direct, indirect, consequential or financial or other loss.
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EXECUTIVE SUMMARY

BHP Western Australian Iron Ore (BHP WAIO) commissioned Biologic Environmental Survey Pty Ltd
(Biologic) to undertake a desktop assessment and single season targeted vertebrate fauna survey of
the Central Pilbara Hub (CPH). The CPH (hereafter referred to as the Study Area) is located
approximately 80 kilometres (km) north-west of Newman and covers an area of approximately 60,000
hectares (ha).

The overarching objective of this assessment was to determine the presence, or likely presence, of
significant species within the Study Area, with a specific focus on Matters of National Environmental
Significance (MNES,; i.e. species listed under the Environment Protection and Biodiversity Conservation
Act 1999). MNES species targeted for this survey included:

¢ northern quoll (Dasyurus hallucatus) — Endangered,;

e greater bilby (Macrotis lagotis) — Vulnerable;

¢ Pilbara leaf-nosed bat (Rhinonicteris aurantius ‘Pilbara form’) — Vulnerable;
e ghost bat (Macroderma gigas) — Vulnerable;

¢ night parrot (Pezoporus occidentalis) — Endangered;

e grey falcon (Falco hypoleucos) — Vulnerable; and

¢ Pilbara olive python (Liasis olivaceus subsp. barroni) — Vulnerable.

The field survey was undertaken by seven experienced zoologists over five separate trips, comprising
two trips in November 2021 and three trips between April and May 2022. Species specific targeted
sampling during the field survey comprised habitat and habitat feature (i.e. cave and water features)
assessments, ultrasonic and acoustic sound recordings, camera trap transects, targeted searches and
nocturnal searches.

Fauna Habitats

A total of 11 broad fauna habitat types were recorded and mapped across the Study Area, comprising
Stony Plain (35.51%, 21,051.01 ha), Hillcrest/ Hillslope (23.89%, 14,160.00 ha), Drainage Area/
Floodplain (16.27%, 9,644.57 ha), Mulga Woodland (6.82%, 4,043.20 ha), Hardpan Plain (4.21%,
2,495.29 ha), Undulating Low Hills (3.34%, 1979.6 ha), Minor Drainage Line (2.77%, 1,639.45 ha),
Gorge/ Gully (2.64%, 1,564.61 ha), Breakaway/ Cliff (1.45%, 858.97 ha), Medium Drainage Line
(0.61%, 362.20 ha) and Major Drainage Line (0.09%, 54.94 ha). The remaining 2.41% (1,428.48 ha) of

the Study Area comprised Cleared/ Disturbed areas.

Of the 11 broad fauna habitats occurring within the Study Area, Gorge/ Gully, Breakaway/ Cliff, Major
Drainage Line and Drainage Area/ Floodplain all provide critical habitat for MNES species, including
northern quoll, ghost bat, Pilbara leaf-nosed bat, Pilbara olive python and grey falcon. These habitats
provide critical breeding, roosting, foraging and dispersal habitat for some or all of the target species to

various extents.
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Northern Quoll

No evidence of northern quoll was recorded within the Study Area during the current survey. Sampling
for northern quoll during the survey included a total of 1,503 camera trap nights on 21 camera trap
transects and approximately 191 search hours over 70 targeted search transects.

The Study Area falls within the current distribution of the northern quoll. A total of 538 northern quoll
records were identified within 50 km of the Study Area in the desktop assessment (BHP, 2022; DBCA,
2022b). The species has previously been recorded within the Study Area, from scats in Hillcrest/
Hillslope habitat at Camp Hill in 2011 and a live individual (BHP, 2022; Onshore & Biologic, 2011).
Additionally, Astron (2019) recorded the northern quoll in an area approximately 8 km east of the Study
Area: 14 times via motion camera detection images (10 records), scat recordings (three records) and
trapping (one record). The scarcity of previous records within or close to the Study Area suggests the
species is likely to occur at very low densities. Within the Study Area, the Gorge/ Gully, Breakaway/
Cliff and Major Drainage Line habitats meet the definition of critical habitat for the species. While
Hillcrest/ Hillslope and Medium Drainage Line habitat represent supporting foraging and dispersal
habitat for the species. Given the presence of breeding, as well as foraging and dispersal, habitat
suitable for northern quoll within the Study Area, the species is considered to highly likely to occur.
However, due to the scarcity of contemporary records, this species is likely to occur at low densities
and is unlikely to be reliant on the habitats within the Study Area for long-term persistence at a local
scale or population abundance at a regional scale. The Study Area is unlikely to contain a ‘population
important for the long-term survival of the species’, as defined by the Department of Environment (DoE
(2013, 2016).

Greater Bilby
No evidence of greater bilby was recorded within the Study Area during the current survey. Sampling
for greater bilby during the survey included 16 greater bilby targeted plot searches and two transects

totalling 15 person search hours.

The Study Area falls within the western extent of the species’ current distribution, whereby the species
or species’ habitat is likely to occur (DoE, 2022¢). A total of 18 database search records of the greater
bilby occur within 50 km of the Study Area (BHP, 2022; DBCA, 2022b). One previous record (unknown
type of record) of the species is located within the Study Area, in the western extent of Mudlark Well
from 1984; however, the location provided may be inaccurate given its historic date or that it is situated
on a stony hill, which does not provide habitat. The next closest record occurs 14 km west, also from
1984. The nearest contemporary record is from the Fortescue Valley in 2020 with evidence of possible
greater bilby diggings, located 37 km west of the Study Area, with all remaining records no earlier than
2013.

Drainage Area/ Floodplain habitat (9,644.57 ha) within the Study Area is considered marginal habitat
for the greater bilby, as it often comprises heavy soils which provide low burrowing suitability and is
therefore regarded as supporting habitat for the species. Although some areas of marginal habitat for
the greater bilby occur within the Study Area, it is unlikely the species occurs due to the limited extent,

and relative isolation, of habitat to other areas of suitable habitat as well as a lack of contemporary
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records. Therefore, the Study Area is unlikely to support an ‘important population’ as defined by DoE
(2013).

Pilbara Leaf-nosed Bat

Calls of Pilbara leaf-nosed bats were recorded at four locations during the current survey from 15
individual calls, located within Gorge/ Gully, Breakaway/ Cliff and Hillcrest/ Hillslope habitats. The timing
of the calls recorded during the current survey indicated that the calls are likely to be representative of
a foraging individual or individuals, which are unlikely to be habitually using a nearby cave as a diurnal
roost. Sampling for the Pilbara leaf-nosed bat during the current survey included ultrasonic Song Meter

recorders at 68 locations, for a total of 802 recording nights.

The Study Area is located at the eastern extent of the Pilbara leaf-nosed bat'’s distribution; whereby the
species or species’ habitat may occur (DoE, 2022b). The database search identified a total of 10 records
within 10 km of the Study Area (with records from 2006 — 2018) and only one record occurred directly
within the Study Area, a detection in 2013 (BHP, 2022; DBCA, 2022b). The Pilbara leaf-nosed bat has
previously been recorded three times within the Study Area (Biologic, 2011e; Biota, 2013a; Onshore &
Biologic, 2011).

No evidence of a Pilbara leaf-nosed bat diurnal roost caves was recorded within the Study Area during
the current survey. A total of 34 caves were recorded within the Study Area, all of which represent

potential nocturnal refuges only (Category 4) for the species, except three which had no usage.

The Gorge/ Gully, Breakaway/ Cliff and Major Drainage Line habitats within the Study Area represent
critical Pilbara leaf-nosed bat habitat (Habitat Rating 4 (very high) as defined by Bat Call (2021b).
Additionally, Stony Plain, Hillcrest/ Hillslope, Drainage Area/ Floodplain, Mulga Woodland, Undulating
Low Hills, Minor Drainage Line and Medium Drainage Line all provide supporting habitat for the species
(Habitat Rating 2 (low) as defined by Bat Call (2021b). The Study Area also contains water features
likely to provide supporting foraging habitat for the Pilbara leaf-nosed bat. Given no roosting by the
species has been recorded within or in the vicinity of the Study Area, habitats occurring are likely to

only provide supporting foraging and/or dispersal habitat for the species.

The entire Pilbara represents one interbreeding population (TSSC, 2016c; Umbrello et al., 2022),
meeting the requirements of an ‘important population’ as defined by DoE (2013). Hence, the
significance of occurrence used for this assessment was based on the presence/ absence of Category
1 and 2 (permanent diurnal) roosts and Category 3 (semi-permanent diurnal) roosts, as stipulated by
Bat Call (2021b). Given the absence of a critical roost within, or in the immediate vicinity of the Study

Area, it is unlikely that the Study Area represents a significant area for this species.

Ghost Bat
Ghost bat was recorded on 33 nights at four locations within the Study Area during the current survey.
Sampling for ghost bat during the current survey included ultrasonic Song Meter recorders at 68

locations, for a total of 802 recording nights.

A total of 559 previous records of ghost bat occur within and surrounding the Study Area (within 50 km
of the Study Area), including 115 records within the Study Area and a further 459 within 12 km (BHP,
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2022; DBCA, 2022b). This includes 73 records from Mudlark Well, 40 records from Pineapple Hill and
Camp Hill, two records within the MAC and Yandi Rail Corridor.

Within the Study Area, critical foraging habitat is provided by Stony Plain, Drainage Area/ Floodplain,
Mulga Woodland, Minor Drainage Line, Medium Drainage Line, and Major Drainage Line when proximal
(>12 km) to roosting caves. As suggested by Bat Call (2021a) these habitats represent “productive plain
areas with thin mature woodland over patchy or clumped tussock or hummock grass (Triodia spp.) on
sand or stony ground” and/or contain “isolated trees and trees on the edge of thin thickets on the plains”
and “trees along the edges of watercourse woodlands”. Due to the locations of roosting caves within
the Study Area and surrounds, these habitats within the entire extent of the Study Area can be
considered critical foraging habitat. Undulating Low Hills and Gorge/ Gully habitats provide supporting
foraging and dispersal habitat.

A population of ghost bats likely occurs within and surrounding the Study Area, forming part of a broader
ghost bat population with high genetic diversity across the Pilbara region (Ottewell et al., 2017), which
is likely to be an important population. The population within the Study Area is likely to be considered
‘important’ as defined by DoE (2013) because it is likely to be a key source population for breeding
given that five Category 2 (maternity/ diurnal roost caves with regular occupancy for ghost bats) roosts
(CMUD-01, CMUD-02, CMUD-10, CMIN-03 and CACW-31) were identified and provide critical habitat.
Furthermore, critical foraging habitat exists across the entire extent of the Study Area, supporting this
important population, which would also be used by ghost bats from other Category 2 caves at South
Flank.

Night Parrot
No evidence of night parrot was recorded within the Study Area during the current survey. Sampling for
night parrot during the survey included acoustic recorders deployed at 35 locations, totalling 371

recording nights.

The distribution of the night parrot is very poorly understood in Western Australia; however, the Study
Area occurs within the species’ potential distribution, as currently mapped by DoEE (2019b). The
nearest record of the night parrot to the Study Area is located approximately 50 km to the north-east,
adjacent to the Cloudbreak Mine (FMG, 2021).

Habitat within the Study Area was considered marginal for the species, as there are limited instances
of Triodia grasslands that are considered suitable (i.e. large, long-unburnt hummocks) for the species.
Due to the close proximity of the recent night parrot record approximately 50 km to the north-east of the
Study Area, this species is considered possible to occur within the Study Area; however, due to a lack
of suitable habitat this use would be either intermittent or while transiting to other areas. It is unlikely

that this would constitute a significant occurrence based on the definitions by DoE (2013).

Grey Falcon
No evidence of the grey falcon was recorded within the Study Area during the current survey. Sampling
for this species within the Study Area included approximately 180 person hours of targeted searches

undertaken at 60 sites during the current survey.
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The Study Area is located within the current distribution of the grey falcon, where the species or species’
habitat is likely to occur (DoE, 2022c). The desktop assessment returned ten records of the grey falcon,
including near the Study Area (DBCA, 2022b; Ecologia, 1998c, 2004b; ENV, 2008a).

The Study Area contains habitat considered critical habitat for grey falcon, primarily within Major
Drainage Line Habitat, and to a lesser extent, the Medium Drainage Line habitat, which provide potential
breeding, foraging, and dispersal habitat for the species. The Stony Plain, Hillcrest/ Hillslope and

Drainage Area/Floodplain habitat, may also provide supporting habitat for the species.

As the grey falcon is regarded as representing a single interbreeding population (Mullin et al., 2020),
grey falcon present in the Pilbara are suggested to represent part of an ‘important population’. Given
the presence of breeding, as well as foraging and dispersal, habitat suitable for grey falcon within the
Study Area, this species is considered to possibly occur. However, due to the scarcity of contemporary
records, this species is unlikely to be reliant on the habitats within the Study Area for long-term survival

on a local or regional scale.

Pilbara Olive Python
No evidence of Pilbara olive python was recorded within the Study Area during the current survey.
Sampling for the species within the Study Area included 70 diurnal searches (approximately 193 person

search hours) and three nocturnal searches (comprising eight person search hours).

The Study Area is located within the current distribution of the Pilbara olive python, whereby the species
or species’ habitat is likely to occur (DoE, 2022d). The desktop assessment returned 64 records of the
Pilbara olive python with four records within the Study Area (Biologic, 2013a, 2013d, 2019; Outback
Ecology, 2008). A deceased (roadkill) Pilbara olive python was recorded 2.1 km outside of the boundary
of the Study Area on 27" March 2022.

The Pilbara olive python is regularly encountered in the vicinity of rocky habitats (i.e. Gorge/ Gully and
Breakaway/ Cliff habitats) and drainage systems (i.e. Major Drainage Lines), particularly where pooling
water occurs (DSEWPaC, 2011b; Pearson, 1993). In the Hamersley region, the Pilbara olive python is
most often encountered in the vicinity of permanent waterholes in rocky ranges or among riverine
vegetation (DSEWPaC, 2011b; Pearson, 1993). Gorge/ Gully habitat, Breakaway/ Cliff and Major

Drainage Line provide critical habitat within the Study Area for the species.

Although no evidence of the Pilbara olive python was recorded within the Study Area during the current
survey, the species is notably cryptic and it is likely that a breeding population occurs within the Study
Area based on the proximity of previous records and the presence of critical breeding and foraging
habitat. Therefore, this population, if present, would be considered an ‘important population’ as defined
by DoE (2013) supported by critical habitat within the Study Area.

Other Fauna of Significance

One non-target species of significance was identified during the current survey: the Western pebble-
mound mouse (Pseudomys chapmani). This species was recorded on 135 occasions from secondary

evidence (pebble-mounds).
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1 INTRODUCTION

BHP Western Australian Iron Ore (BHP WAIO) commissioned Biologic Environmental Survey Pty Ltd
(Biologic) to undertake a desktop assessment and single season targeted vertebrate fauna survey of
the Central Pilbara Hub (CPH). The CPH (hereafter referred to as the Study Area) is located
approximately 80 kilometres (km) north-west of Newman and covers an area of approximately 60,000

hectares (ha). The Study Area comprises three separate areas (Figure 1.1):

e Pineapple Hill and Camp Hill;
e Mining Area C (MAC) to Yandi Rail Corridor; and
e Mudlark Well.

This assessment will provide local and contextual information that may inform future environmental

approvals across the Study Area.

The overarching objective of this assessment was to determine the presence, or likely presence, of
significant species within the Study Area, with a specific focus on Matters of National Environmental
Significance (MNES,; i.e. species listed under the Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act)). MNES species targeted for this survey included:

e northern quoll (Dasyurus hallucatus) — Endangered;

e greater bilby (Macrotis lagotis) — Vulnerable;

¢ Pilbara leaf-nosed bat (Rhinonicteris aurantius ‘Pilbara form’) — Vulnerable;
e ghost bat (Macroderma gigas) — Vulnerable;

e night parrot (Pezoporus occidentalis) — Endangered;

e grey falcon (Falco hypoleucos) — Vulnerable; and

e Pilbara olive python (Liasis olivaceus subsp. barroni) — Vulnerable.

This assessment was carried out in a manner consistent with the following documents developed by
the Western Australian Environmental Protection Authority (EPA), DBCA (formerly Department of
Parks and Wildlife [DPaW]), the Department of Climate Change, Energy, the Environment and Water
(DCCEEW - formerly the Department of Environment [DoE]), Department of Sustainability, Water,
Population, and Communities [DSEWPaC] and Department of Environment, Water, Heritage and Arts

[DEWHAY]), relevant survey-specific license conditions and BHP WAIO:
e (BHP WAIO, 2022) Vertebrate Fauna Surveys in Western Australia Procedure (Document
Number: SPR-IEN-EMS-012) Version: 9;
e BHP (2018) Biological survey spatial data requirements (SPR-IEN-EMS-015);
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e DBCA (2017) Guidelines for surveys to detect the presence of bilbies, and assess the

importance of habitat in Western Australia;
e DEWHA (2010a) Survey guidelines for Australia’s threatened bats;

e DEWHA (2010b) Survey guidelines for Australia’s threatened birds;

e DoE (2016) EPBC Act referral guideline for the endangered northern quoll (Dasyurus
hallucatus);
e DPaW (2017) Interim guidelines for the preliminary surveys of night parrot (Pezoporus

occidentalis) in Western Australia;
e DoE (2013) Significant impact guidelines 1.1: Matters of National Environmental Significance;

e DSEWPaC (2011a) Survey guidelines for Australia’s threatened mammals;

e DSEWPaC (2011b) Survey guidelines for Australia’s threatened reptiles;

¢ EPA (2020b) Technical guidance: terrestrial vertebrate fauna surveys for environmental impact
assessment;

o EPA (2020a) Statement of environmental principles, factors and objectives;

e TSSC (2016a) Conservation advice: Macroderma gigas, ghost bat;

e TSSC (2016c) Conservation advice: Rhinonicteris aurantia (Pilbara form), Pilbara leaf-nosed
bat;

e TSSC (2016b) Conservation advice: Macrotis lagotis, Greater bilby;

e EPA (2016) Environmental factor guidelines — terrestrial fauna;

e TSSC (2008a) Approved conservation advice for Liasis olivaceus barroni (olive python — Pilbara

subspecies); and

e TSSC (2008b) Approved conservation advice for Pezoporus occidentalis, night parrot.
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2 EXISTING ENVIRONMENT

The Study Area is located within the Hamersley (PILO3) subregion of the Pilbara bioregion, as defined
by the Interim Biogeographic Regionalisation of Australia (IBRA; Thackway & Cresswell, 1995)
(Figure 1.1). The Pilbara bioregion is characterised by vast coastal plains and inland mountain ranges
with cliffs and deep gorges (Thackway & Cresswell, 1995). Vegetation is predominantly mulga low
woodlands or snappy gum over bunch and hummock grasses (Bastin, 2008). The Hamersley subregion
is characterised by mountainous areas of Proterozoic sedimentary ranges (ironstone ranges) and
plateaux dissected by gullies and gorges (Kendrick, 2001). Vegetation comprises mulga low woodland
over bunch grasses on fine-textured soils dominates in valley floors, while skeletal soils of the ranges
are dominated by snappy gum (Eucalyptus leucophloia) over Triodia brizoides (Kendrick, 2001).
Drainage is typically into the Fortescue River to the north, the Ashburton River to the south, or the Robe
River to the west (Kendrick, 2001).

The Pilbara bioregion has a semi-desert to tropical climate, with rainfall occurring sporadically
throughout the year, although mostly during summer (Thackway & Cresswell, 1995). Summer rainfall
is usually the result of tropical low pressure systems and cyclonic activity in the region (Leighton, 2004).
Winter rainfall is generally lighter and often associated with cold fronts moving north easterly across the
state (Leighton, 2004). The average annual rainfall ranges from 200-350 mm, although there are

significant fluctuations between years (BoM, 2022; McKenzie et al., 2009).

The Hamersley subregion contains Proterozoic sedimentary ranges and gorges of basalt, shale and
dolerite. This subregion also contains calcrete deposits (Kendrick, 2001). The Study Area occurs across
six broad (1:500,000) geological units, Wittenoom Formation (A-HAd-kd), Brockman Iron Formation
(P_-HAb-cib), Mount McRae Shale and Mount Sylvia Formation (A-HAu-xsl-ci), Weeli Wolli Formation
(P-Haj-xci-od), Marra Mamba Iron Formation (A-HAm-cib) and Jeerinah Formation (A-FOj-xs-b)
(Figure 2.1; Table 2.2). The two dominant formations of the Study Area are Wittenoom Formation
(17,521.57 ha, 29.56%) and Brockman Iron Formation (17,413.61, 29.37%). The Wittenoom Formation
is characterised by thinly bedded dolomite and dolomitic shale, with minor black chert, shale, banded
iron formation and sandstone and the Brockman Iron Formation characterized by banded iron-

formation, chert, mudstone, and siltstone.

Marra Mamba Iron Formation is the geology most predisposed to forming deep caves in the Pilbara
suitable for use by ghost bats, while the larger hills of Brockman Iron Formation also form suitable caves
(Armstrong & Anstee, 2000; Cramer et al., 2022).
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Table 2.1: Geology units within the Study Area

biologi

£

=

i Extent in Study Area
Unit Name Geolo_glcal Description 4
unit Ha %

Thinly bedded dolomite and dolomitic shale,

Wittenoom Formation | A-HAd-kd with minor black chert, shale, banded iron 17,521.57 29.56
formation and sandstone

Brockman Iron P -HAb-cib Banded !ron-formatlon, chert, mudstone, and 17,413.61 29.37

Formation - siltstone; metamorphosed

Mount McRae Shale . .

and Mount Sylvia A-HAuxsl-ci | Mudstone, siltstone, chert, banded iron- 8,724.47 | 14.72

. formation, and dolomite; metamorphosed

Formation
Banded iron-formation (commonly jaspilitic),

Weeli Wolli Formation | P_-HAj-xci-od | mudstone, siltstone, and numerous dolerite 7,635.96 12.88
sills; metamorphosed

Marra Mamba Iron A-HAM-cib Qhert, bgnd.ed |ron-f0rmat!on, mudstone, and 7173.29 12.10

Formation siltstone; minor carbonate; metamorphosed
Siliciclastic sedimentary rocks, mafic volcanic

Jeerinah Formation A-FOj-xs-b rocks and minor felsic volcanic rocks; local 814.21 1.37
carbonate rocks, chert, and dolerite sills

Total 59,283.12 100

The CSIRO (2009) Atlas of Australian Soils described and mapped the soils of Australia following
Bettany et al. (1967). The Study Area occurs over three soil units, Fal3 (28,407.86 ha, 47.92%), Fb3
(18,716.32 ha, 31.57%) and Fal4 (12,157.83 ha, 20.51%) (Figure 2.2). The dominant soil type, Fal3,
is characterised by ranges of banded jaspilite and chert along with shales, dolomites, and iron ore
formations; some areas of ferruginous duricrust as well as occasional narrow winding valley plains and
steeply dissected pediments. This unit is largely associated with the Hamersley and Ophthalmia
Ranges. The soils are frequently stony and shallow and there are extensive areas without soil cover:
chief soils are shallow stony earthy loams (Um5.51) along with some (Uc5. 11) soils on the steeper
slopes. Associated are (Dr2.33 and Dr2.32) (Bettany et al., 1967).

The second most dominant soil type is Fb3, which is characterised by high-level valley plains set in
extensive areas of unit Fal3. There are extensive areas of pisolitic limonite deposits: principal soils are
deep earthy loams (Um5.52) along with small areas of (Gn2.12) soils (Bettany et al.,, 1967). The
remainder of the Study Area is soil type Fal4, characterised by steep hills and steeply dissected
pediments on areas of banded jaspilite and chert along with shales, dolomite, and iron ore formations;
some nharrow winding valley plains: chief soils are shallow stony earthy loams (Um5.51) along with some
(Uc5.11) soils on the steeper slopes. (Dr2.33 and Dr2.32) soils which occur on the pediments are more

extensive than in unit Fal13. (Um5.52) and (Uf6.71) soils occur on the valley plains (Bettany et al., 1967).
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Payne et al. (1988) and Van Vreeswyk et al. (2004) classified and mapped the land systems of the
Pilbara bioregion according to similarities in landform, soil, vegetation, geology and geomorphology. An
assessment of land systems provides an indication of the diversity and distribution of fauna habitats
present within the Study Area.

Eleven land systems occur within the Study Area, the dominant being the Boolgeeda land system,
which covers approximately 51.08% (30,285.24 ha) of the Study Area (Figure 2.3; Table 2.2). The
Boolgeeda land system is defined as “stony lower slopes and plains below hill systems supporting hard
and soft spinifex grasslands or mulga shrublands” (van Vreeswyk et al., 2004). The second most
dominant is the Newman land system, covering approximately 32.26% (19,125.50 ha) of the Study
Area, which is defined as “rugged jaspilite plateaux, ridges and mountains supporting hard spinifex
grasslands”. The third most dominant system is the Wannamunna land system, accounting for 10.27%
(6,091.12 ha) of the Study Area and characterised as “hardpan plains and internal drainage tracts
supporting mulga shrublands and woodlands (and occasionally eucalypt woodlands)”. The remaining
eight land systems account for the remaining 6.39% (3,782.17 ha) and include Platform, Robe, Egerton,

McKay, Rocklea, Calcrete, River and Pindering (Figure 2.3; Table 2.2).

Of the eleven land systems occurring within the Study Area, the Newman land system contains the
most significant habitats for many of the target MNES species. The rocky ridges and mountains
associated with this land system can support important refugia and foraging habitats for Pilbara leaf-
nosed bat, ghost bat, and northern quoll. The occurrence of this land system within the Study Area is

however, patchily distributed throughout the area (Figure 2.3).

Table 2.2: Land systems of the Study Area

Extent in Study
Land system Land type Description Area
Area (ha) %

Stony lower slopes and plains below hill
systems supporting hard and soft spinifex | 30,285.24 51.08
grasslands or mulga shrublands.

Boolgeeda Stony plains with
(Bgd) spinifex grasslands

Rugged jaspilite plateaux, ridges and
mountains supporting hard spinifex 19,125.50 32.26
grasslands.

Hills and ranges with

Newman (New) spinifex grasslands

Wash plains on Hardpan plains and internal drainage

Wannamunna hardpan with mulga tracts supporting mulgz_:l shrublands and 6,091.12 10.27
(Wnm) shrublands woodlands (and occasionally eucalypt
woodlands).
Platform (Pla) Stony plains with Dlssect(_ad slopes a_n(_:i raised plains 3,020.89 510
spinifex grasslands supporting hard spinifex grasslands.
Mesas, breakaways Low plateaux, mesas and buttes of
Robe (Rob) and stony plains with limonites supporting soft spinifex (and 302.32 0.51
spinifex grasslands occasionally hard spinifex) grasslands.

Highly dissected hardpan plains
supporting mulga shrublands and hard 197.68 0.33
spinifex hummock grasslands.

Stony plains with

Egerton (Ege) spinifex grasslands
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Extent in Study

Land system Land type Description Area
Area (ha) %
Hills, ridges, plateaux remnants and
McKay (McK) Hills and ranges with breakaways of meta sedimentary and 86.60 0.15
y spinifex grasslands sedimentary rocks supporting hard ) '
spinifex grasslands.
Basalt hills, plateaux, lower slopes and
Hills and ranges with minor stony plains supporting hard
Rocklea (Roc) spinifex grasslands spinifex (and occasionally soft spinifex) 81.74 0.14
grasslands.
. . Low calcrete platforms and plains
Calcrete (Cal) Ca}lqrete plains with supporting shrubby hard spinifex 57.07 0.10
spinifex grasslands
grasslands.
River plains with Active flood plains, major rivers and
. . P banks supporting grassy eucalypt
River (Riv) grassy woodlands and 31.29 0.05
tussock arasslands woodlands, tussock grasslands and soft
9 spinifex grasslands
Pinderin Wash plains on Gravelly hardpan plains supporting
(Pdg) 9 hardpan with mulga groved mulga shrublands with hard and 4.58 0.01
9 shrublands soft spinifex.
Total 59,284.03 100
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Three major watercourses are located either within the Study Area (Marillana Creek, in the north-east)
or in close proximity (Weeli Wolli Creek and Turee Creek East approximately 2 km to the south)
(Figure 2.4). Yandicoogina Creek and numerous un-named tributaries of Marillana Creek also intersect
the northern portion of the Study Area. The Marillana Creek flows in an easterly direction, running
through the very north-eastern tip of the Study Area towards Yandicoogina Creek and Weeli Wolli Creek
(approximately 8—13 km to the east of the Study Area). Marillana Creek and Yandicoogina Creek (flows
to the north) are important sources of surface water runoff to Weeli Wolli Creek, which flows to the north
and discharges into the Fortescue River Valley. Both Marillana Creek and Yandicoogina Creek typically
only flow during the wet season following significant rainfall and are periodically subject to major flooding
as a result of cyclonic weather events in the region. Marillana Creek and Yandicoogina Creek are also
influenced by dewatering discharge from BHP WAIO’s Yandi operations and Rio Tinto Iron Ore’s
Yandicoogina operations. Marillana Creek is a source of recharge to the Marillana Creek CID
groundwater aquifer (WRC, 2003)

Beard (1975) broadly (1:1,000,000) mapped the major structural vegetation types of Western Australia.
Shepherd et al. (2002) reinterpreted and updated the vegetation association mapping to reflect the
National Vegetation Information System (NVIS) standards (ESCAVI, 2003). This update also accounts
for extensive clearing since Beard (1975) mapping.

Three vegetation associations occur within the Study Area (Table 2.3; Figure 2.5). The dominant
vegetation association is HAMMERSLEY-18 which covers approximately 64.58% (38,286.11 ha) of the
Study Area, followed by HAMMERSLEY-82, which covers approximately 34.24% (20,299.77 ha) of the
Study Area. The remaining 1.18% (697.91 ha) of the Study Area is comprised of the HAMMERSLEY -

29 association. The HAMMERSLEY-18 comprises of low Mulga woodland dominated by Acacia aneura.

Table 2.3: Vegetation associations within the Study Area

Vegetation reserstian Extent in Study Area
Association P Area (ha) %
HAMMERSLEY-18 Low woodland; mulga (Acacia aneura) 38,286.11 64.58

Hummock grasslands, low tree steppe; snappy gum over

HAMMERSLEY-82 SR
Triodia wiseana

20,299.77 34.24

Sparse low woodland; mulga, discontinuous in scattered
groups

Total 59,283.79 100

HAMMERSLEY-29 697.91 1.18
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The Study Area is located on two pastoral leases, the northern portion occurring on the Juna Downs
Station and a small section in the north-east on Marillana Station. A small portion on the southern edge
and eastern section occurs on vacant Crown Land, with the north-west section adjacent to Juna Downs
Station, designated as Unallocated Crown Land. Karijini National Park is located immediately adjacent
to the Study Area’s western most boundary, with a small section of the Study Area located within the
boundary of Karijini National Park (7.24 ha).
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3 DESKTOP ASSESSMENT

A desktop assessment, comprising database searches and a literature review (Appendix A), was
undertaken prior to the field survey. The purpose of the desktop assessment was to identify
vertebrate fauna potentially occurring within the Study Area, with a focus on targeted MNES and
other significant species.

3.11 Database Searches

Five fauna databases were searched (Table 3.1); three to obtain information on all species previously
recorded (BHP, 2022; BirdLife Australia, 2022; DBCA, 2022a), one to identify species of significance
previously recorded (DBCA, 2022b), and one to identify species of significance known or likely to occur
within the region based on modelled distribution (DCCEEW, 2022).

Table 3.1: Details of database searches conducted

Database Data_Access/ Search Area
Receival Date
DBCA (2022a) NatureMap 14/03/2022
— Approximate central

DBCA (2022b) Threatened and Priority Fauna Database 14/03/2022 point of the Study
BirdLife Australia (2022) Birdata 3/03/2022 Area (-22.9600 S,
DCCEEW (2022) Protected Matters Search Tool 3/03/2022 &;851;%? E) with a 50
BHP (2022) BHP WAIO Fauna Records Database 24/05/2022

3.1.2 Literature Review

A total of 79 assessments were reviewed, comprising 53 detailed surveys, six targeted surveys, 24
basic surveys and one desktop assessment (Table 3.2). Of the 79 assessments reviewed, 20
assessments overlapped with a portion of the Study Area, 28 assessments were within 10 km of the
Study Area and the remaining 31 assessments were within 50 km (Table 3.2). Figure 3.1 illustrates the
location of surveys conducted for BHP (BHP survey ID in Table 3.2) in relation to the Study Area.

Table 3.2: Literature sources used for the review

BHP Distance
Report Survev ID Survey Type from Study
y Area
Biologic (2019) Pineapple Hill Detailed Vertebrate Fauna 10216 Detailed Within Study
Survey. Area
Ecologia (1998a) Mining Area C Biological Survey. 336 Detailed W'thATeSatUdy
ENV (2010a) Area C West NVCP Flora, Vegetation and Basic and Within Study
374 .
Fauna Assessment. detailed Area
Onshore and Biologic (2011) Camp Hill Exploration Leases Within Stud
Level 2 Flora & Vegetation Survey and Level 1 Fauna 381 Basic Area y
Assessment.
Biota (2013a) Area C West to Yandi level 2 Vertebrate 1070 Detailed Within Study
Fauna Survey. Area
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Terrestrial Fauna Survey.

BHP Distance
Report Survev ID Survey Type from Study
y Area
Biologic (2013a) Area C West Vertebrate Fauna Survey. 1086 Detailed W'th':; eitudy
Ecologia (2004b) Packsaddle Range Biological Survey. 357 Basic W'thATeitUdy
ENV (2008b) Area C West Fauna Assessment. 372 Detailed WlthAr;eitudy
Biologic (2013d) Mudlark Vertebrate Fauna Survey. 1080 Detailed WlthAr;eitudy
ENV (2009a) Munijina and Ministers North (Yandi Hub) 423 Detailed Within Study
Fauna Assessment. Area
Biologic (2011a) Area C and Surrounds Vertebrate Fauna 1008 Detailed Within Study
Survey. Area
Biologic (2017) Ministers North level 2 vertebrate fauna 10082 Detailed Within Study
survey. Area
Biologic (2011e) Southern Flank Vertebrate Fauna Study. 1021 Detailed W'th::esatUdy
Ecologia (2004a) Area C: Deposits D, E and F Biological 348 Detailed Within Study
Survey. Area
Outback Ecology (2010) Area C to Jinayri to Mount 366 Detailed and Within Study
Newman Railway Terrestrial Vertebrate Fauna Survey. basic Area
Outback Ecology (2008) Area C Mining Operation
Environmental Management Plan (Revision 4) A, D, P1 344 Detailed Within Study
and P3 Deposits: Terrestrial Vertebrate Fauna Area
Assessment.
Ecol_o_gla_(2008b) Marillana Creek (Yandi) Iron Ore Mine 122 Detailed Within Study
Modification. Area
Biologic (2010) East Packsaddle Level 1 Vertebrate Fauna 350 Targeted Within Study
Study. Area
Biota (2010) Yandicoogina Junction South West and 1187 Detailed Within Study
Oxbow Fauna Survey. Area
Astron (2019) Hope Downs 2 Proposal Fauna Survey ) Detailed Within Study
March 2019. Area
Biota (2009) Yandicoogina Targeted Northern Quoll ) Targeted <1 km
survey.
Biologic (2018) Ministers North to Yandi Corridor Two 10140 Targeted <1 km
Phase Targeted Fauna Survey.
E_cologla (2005b) Mudlark Well Exploration Project 421 Detailed <1 km
Biological Survey.
Ecologia (2006c) Ministers North Biological Survey. - Basic <1 km
Astron (2010) Packsaddle West Flora and Fauna .
- Basic <1 km
Assessment.
ENV (2008a) Area C Southern Flank Deposit Fauna ) Basic <1 km
Assessment.
ecologia (1999) West Angelas Iron Ore Project Mine
Access Road Corridor Vertebrate Fauna Assessment - Basic ~2 km
Survey.
360 Environmental (2017) Upper Marillana and Munjina .
Baseline Vertebrate Fauna survey. 10084 Detailed ~2 km
HGM (1999) Marillana Creek Western Access Corridor - ) Basic 2K
Biological Assessment. m
Ecologia (2008a) Area A and Additional Areas Level 2 ) Detailed ~3km
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Report Survev ID Survey Type from Study
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ENV (2007a) Area C R-Deposit Fauna Assessment. 349 Detailed ~3 km
Bamford Consulting (2012b) Vertebrate Fauna Assessment Detailed and

: - ~5 km
of the Iron Valley Project Area targeted
Biota (2014b) Yandi Billiards Targeted Northern Quoll ) Targeted 5 km
Survey
Ecologia (1998c) West Angelas Iron Ore Project Vertebrate ) Detailed ~6 km
Fauna Assessment Survey
Ecologia (1997) Hope Downs Biological Survey - Detailed ~7 km
Ecologia (2014) Greater West Angelas Terrestrial Fauna ) Detailed ~7 km
Assessment
Ecologia (1998b) Weeli Wolli Creek Biological Assessment 101 Detailed ~8 km
Survey.

. . . . Basic and
Biologic (2011f) Yandi Vertebrate Fauna Review - targeted ~8 km
Biota (2012d) South Flank to Jinidi Level 2 Fauna Survey. 1093 Detailed ~9 km
Integrated Environmental (1980) An Ecological
Appreciation of the West Angelas Environment, Western - Detailed ~9 km
Australia 1979
Maunsell and Bamford Consulting (2003) Yandi Life of ) Basic 9k
Mine Fauna and Flora ~9Km
Ecologia (2004c) Yandi Overland Conveyor and Stockyard qura survey
- with fauna ~9 km
Fauna and Flora Assessment
desktop survey

Biota (2005a) Fauna Habitats and Fauna Assemblage of ) .
Deposits E and F at West Angelas Survey Detailed ~9 km
Biologic (2012) Jinidi to Mainline Vertebrate Fauna Survey. 1065 Detailed ~9 km
Biologic (2013e) Targeted conservation significant fauna ) .
survey- Karijini tenement E47/17 Basic targeted 10 km
Bamford Consultlng (2012a) Fauna Assessment Nyidinghu ) Detailed ~10 km
Iron Ore Project
Biota (2014a) Yandi Billiards Phase 1 Seasonal Fauna ) Detailed ~10 km
Survey
Ecologia (1995) Yandi Stage Il Iron Ore Project: Biological ) .
Assessment Survey Detailed 10 km
ENV (2010b) Jinayri Access Road Vertebrate Fauna 499 Detailed ~11 km
Survey.
Biologic (2011c) Barimunya Camp Vertebrate Fauna ) Basic ~12 km
Survey
Pho_emx (2014) Terrestrial Fauna Survey for the Extension ) Basic ~13 km
Project
Ecologia (2006b) Marillana Terrestrial Vertebrate Fauna 408 Detailed ~13 km
Survey.
Biologic (2013c) Marillana Vertebrate Fauna Survey. 1077 Detailed ~13 km
ENV (2008c) Jinayri Vertebrate Fauna Assessment. 1010 Detailed ~14 km
Biota (2013b) South Parmelia Vertebrate Fauna Survey. 1224 Detailed ~15 km
Biologic (2011b) Area C to Yandi Fauna Survey - Basic ~15 km
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Ecologia (2005c) Upper Marillana Exploration Project .
Biological Survey. 115 Basic ~15km
ENV (2007d) Upper Marillana Exploration Lease Fauna ) .
Assessment Basic ~16 km
Ecologia (2006a) Jirridi Terrestrial Vertebrate Fauna 497 Detailed ~16 km
Survey.
ENV (2011) Upper Marillana and Munjina Flora, Vegetation .
and Fauna Assessment ) Basic ~18 km
ENV (2010c) Jinayri Mining Lease Vertebrate Fauna ) Detailed ~19 km
Survey
Biota (2005c¢) Fauna Habitats and Fauna Assemblage of
the Proposed FMG Stage B Rail Corridor and Mindy Mindy, 1242 Detailed ~19 km
Christmas Creek, Mt Lewin and Mt Nicholas Mine Areas.
Biota (2012b) Koodaideri Project Targeted Fauna Survey - Detailed ~20 km
Biota (2012a) Koodaideri Northern Extension Fauna ) Detailed ~20 km
Survey
Biota (2012c) Koodaideri Southern Infrastructure Corridor ) Detailed ~20 km
Fauna Survey
Rapallo (2012) Level 2 Fauna Survey and Targeted . _
Northern Quoll Survey of the Lamb Creek ) Detailed 20 km
Biologic (2011d) Jinidi Vertebrate Fauna Survey - Basic ~21 km
Biota (2012c) Rapid Growth Project 5: M270SA Fauna . Basic ~22 km
Assessment
ENV (2007c) Mindy North Exploration Lease Fauna 411 Basic ~23 km
Assessment.
Ecologia (2005a) Mindy-Coondiner Exploration Project .
Biological Survey. 413 Basic ~24 km
Ecologia (2009) Marillana Iron Ore Project Vertebrate ) .
Fauna Assessment Detailed ~24 km
Biota (2004) Fauna Habitats and Fauna Assemblage of the . :
Proposed FMG Stage A Rail Corridor Detailed ~28 km
ENV (2009b) Newman to Yandi Transmission Line . Basic ~33k
Terrestrial Vertebrate Fauna Assessment m
Ninox (2009) A Vertebrate Fauna Survey of the Proposed
Hope Downs 4 Mining Area, Near Newman, Western 1243 Detailed ~39 km
Australia.
Biota (2002) Proposed Hope Downs Rail Corridor from
Weeli Wolli Siding to Port Hedland - Vertebrate Fauna - Detailed ~45 km
Survey
Biota (2008) Marandoo Mine Phase 2 Seasonal Fauna ) Detailed ~47 km
Survey
ENV (2007b) Coondiner and Mindy East Exploration .
Leases Fauna Assessment. 386 Detailed ~47 km
ENV (2008e) RGP5: Quarry 6 Fauna Assessment - Basic ~48 km
Bamford Consulting (2005) Fauna Survey of Proposed Iron 1166 Detailed and ~49 K
Ore Mine, Cloud Break. targeted m
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Year

- Survey ID - Report Title

2019 - 10216 - Pineapple Hill Level 2 Vertebrate Fauna Survey

2017 - 10082 - Ministers North Level 2 Vertebrate Fauna Survey

2017 - 10084 - Upper Marillana and Munjina Baseline Vertebrate Fauna Survey
2017 - 10140 - Ministers North to Yandi Corridor Level 2 Vertebrate Fauna survey
2013 - 1224 - South Parmelia Level 2 Vertebrate Fauna survey

2013 - 1070 - Area C West to Yandi Level 2 Vertebrate Fauna

2013 - 1086 - Area C West Vertebrate Fauna Survey

2013 - 1080 - Mudlark Vertebrate Fauna Study

2013 - 1077 - Marillana Vertebrate Fauna Survey

2012 - 1093 - South Flank to Jinidi Level 2 Vertebrate Fauna Survey

2011 - 381 - Camp Hill Flora and Vegetation Survey Report and Fauna Assessment
2011 - 1021 - Southern Flank Vertebrate Fauna Study

2011 - 1008 - Area C and Surrounds Vertebrate Fauna Survey

2011 - 1065 - Jinidi to Mainline Vertebrate Fauna Survey

2010 - 499 - Jinayri Access Road Vertebrate Fauna Survey

2010 - 374 - Area C West NVCP Flora Vegetation and Fauna

2010 - 1187 - Yandicoogina Junction South West Oxbow Fauna Survey

2009 - 366 - Area C to Jinayri to Mount Newman Railway Terrestrial Vertebrate Fauna

2009 - 1243 - Fauna Survey of Proposed Hope Downs 4 Mining Area

2009 - 423 - Munijina and Minsters North (Yandi Hub) Fauna Assessment

2008 - 372 - Area C West Fauna

2008 - 344 - Area C Deposit A, D, P1 and P3 Vertebrate Fauna Survey Outback
2008 - 1010 - Jinayri Vertebrate Fauna Assessment

2008 - 122 - Marillana Creek (Yandi) Iron Ore Mine Modification Level 2 Fauna Survey
2007 - 386 - Coondiner and Mindy East Exploration Lease Fauna Assessment
2007 - 411 - Mindy North Exploration Lease Fauna Assessment

2007 - 349 - Area C Deposit R Fauna

2006 - 497 - Jirridi Terrestrial Fauna Survey

2006 - 408 - Marillana Terrestrial Vertebrate Fauna Survey

2005 - 115 - Upper Marillana Exploration Project Biological Survey

2005 - 421 - Mudlark Well Exploration Project Biological Survey

2005 - 1242 - Fauna Habitats and Fauna Assemblage of the Proposed FMG Stage B Rail Corridor and Mindy

Mindy, Christmas Creek, Mt Lewin and Mt Nicholas Mine Areas.
2005 - 413 - Minidy-Coondiner Exploration Project Biological Survey

2005 - 1166 - Fauna Survey of Proposed Iron Ore Mine Cloud Break
2004 - 357 - Area C Packsaddle Range Biological Survey

2004 - 348 - Area C Deposits D, E and F Biological Survey

2001 - 354 - Area C Packsaddle Vertebrate Fauna

1998 - 101 - Weeli Wolli Creek Biological Assessment Survey

1998 - 336 - Mining Area C Biological Survey
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In addition to the seven target MNES species (Figure 3.2), a further 26 significant species were
identified in the desktop assessment as having previously been recorded and/ or have the potential to
occur within the Study Area (Figure 3.3). Overall, the 33 total significant species identified in the desktop
assessment comprised 10 mammals, 15 birds and eight reptiles (Table 3.3; Appendix B). Of the 33

species, 15 have previously been recorded within the Study Area:

¢ northern quoll (Dasyurus hallucatus) — Endangered (EPBC/BC Act);

e ghost bat (Macroderma gigas) — Vulnerable (EPBC/BC Act);

e northern short-tailed mouse (Leggadina lakedownensis) — Priority 4 (DCBA);

e western pebble-mound mouse (Pseudomys chapmani) — Priority 4 (DCBA);

o Pilbara leaf-nosed bat (Rhinonicteris aurantius ‘Pilbara form’) — Vulnerable (EPBC/BC Act);
o letter-winged kite (Elanus scriptus) — Priority 4 (DCBA);

e eastern osprey (Pandion haliaetus) — Migratory (EPBC/BC Act);

o fork-tailed swift (Apus pacificus) — Migratory (EPBC/BC Act);

e grey falcon (Falco hypoleucos) — Vulnerable (EPBC/BC Act);

e peregrine falcon (Falco peregrinus) — Specially Protected (BC Act);

e wood sandpiper (Tringa glareola) — Migratory (EPBC/BC Act);

e common greenshank (Tringa nebularia) — Migratory (EPBC/BC Act);

e Pilbara barking gecko (Underwoodisaurus seorsus) — Priority 2 (DCBA);

o Pilbara olive python (Liasis olivaceus subsp. barroni) — Vulnerable (EPBC/BC Act); and
e Pilbara flat-headed blind-snake (Anilios ganei) — Priority 1 (DCBA).

The remaining 18 species have previously been recorded within a 50 km radius of the Study Area
(Table 3.3). Several of these records may be inaccurate as the Study Area is outside of the distribution
of the species of concern, e.g. north-western free-tailed bat, dwarf bearded dragon, Gunther’s skink
and lined soil-crevice skink (Table 3.3). The northern brushtail possum (Trichosurus vulpecula subsp.
arnhemensis) (Vulnerable EPBC/BC Act) was previously recorded once (0.8 km outside of the Study
Area, just south of the Camp Hill area). However, recent molecular analysis indicates that the population
of the Pilbara region represents a different species to Trichosurus vulpecula arnhemensis (Biologic,
2021b).

In total, the desktop assessment identified 409 vertebrate fauna species, which have previously been
recorded within or have the potential to occur within the Study Area, comprising 68 mammals, 181 birds,
149 reptiles and 11 amphibians.

Page | 33



biologict)

CPH Targeted MNES Vertebrate Fauna Survey T
IR
Table 3.3: Species of significance with the potential to occur over the Study Area
Conservation Status Recorded
Scientific Name Common name ALl
EPBC BC | DBCA | IUCN Study
Area

Mammals
Dasyuridae
Dasycercus blythi Brush-tailed mulgara P4
Dasyurus hallucatus Northern quoll EN EN EN X
Sminthopsis longicaudata Long-tailed dunnart P4
Megadermatidae
Macroderma gigas Ghost bat VU ‘ VU ‘ VU X
Molossidae
Ozimops cobourgianus g(i)lgtg-gvaetstern free- P1
Muridae
Leggadina lakedownensis m%ﬁzgm short-tailed P4 X
Pseudomys chapmani \évgj;%r%%izzle' P4 X
Phalangeridae
Trichosurus vulpecula subsp. Northern brushtail
arnhemensis possum vu vu
Rhinonycteridae
iﬂg‘;g%iﬁ aurantius Pilbara leaf-nosed bat VU VU X
Thylacomyidae
Macrotis lagotis Greater bilby VU ‘ VU ‘ VU
Birds
Accipitridae
Elanus scriptus Letter-winged kite P4 NT X
Pandion haliaetus Eastern osprey Mi Mi X
Apodidae
Apus pacificus ‘ Fork-tailed swift Mi ‘ Ml ‘ X
Ciconiidae
Ephippiorhynchus asiaticus ‘ Black-necked stork ‘ ‘ NT
Falconidae
Falco hypoleucos Grey falcon VU VU VU X
Falco peregrinus Peregrine falcon oS X
Laridae
Sterna caspia Caspian tern Ml MI
Gelochelidon nilotica Gull-billed tern Ml MI
Psittacidae
Pezoporus occidentalis Night parrot EN ‘ CR ‘ EN
Rostratulidae
Rostratula australis gﬁ;s;realian Painted EN EN EN
Scolopacidae
Calidris ferruginea Curlew sandpiper ‘ CR/MI ’ CR/MI ’ NT
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Conservation Status Recorded
Scientific Name Common name It
EPBC | BC | DBCA | IUCN Study
Area
Tringa glareola Wood sandpiper Mi Mi X
Actitis hypoleucos Common sandpiper Mi Ml
Tringa nebularia Common greenshank Mi Ml X
Threskiornithidae
Plegadis falcinellus Glossy ibis | Mi | Ml | ‘
Reptiles
Agamidae
Pogona minor minima (I:j)r\zggfnbearded VU
Carphodactylidae
Underwoodisaurus seorsus Pilbara barking gecko ‘ ‘ ‘ P2 ‘ X
Pythonidae
It_)?rﬂ)sn?livaceus subsp. Pilbara olive python VU VU X
Scincidae
%ﬁ?}g:gi euiber subsp. Spotted ctenotus P2
Cyclodomorphus branchialis Gunther’s skink VU NT
Lerista macropisthopus U_npatterned robust P2
remota slider
Notoscincus butleri ls‘ll(r:ﬁs soil-crevice P4
Typhlopidae
Anilios ganei g::ggtgnlzsgheaded P1 X
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4 GENERAL FIELD METHODS
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Due to the size of the Study Area, the field survey was undertaken over five separate field trips, with

areas of focus during each trip determined by BHP WAIO survey priorities (Table 4.1, Figure 1.1). A

helicopter was utilised to assist with sampling, particularly for the remote areas for 1-2 days during each

field trip.

Table 4.1: Details of field surveys undertaken

Field Duration
trip # Dates (days) Area targeted
11th - 15th November 2021 5 Pineapple Hill
23rd - 28th November 2021 6 Pineapple Hill
Within and surrounding the high priority survey
3 4th - 13th April 2022 10 areas within the MAC to Yandi rail corridor and
Camp Hill area (northern areas)
4 27th April - 6th May 2022 10 Mudlark Well (southern section)
Retrieval of any equipment not yet retrieved, as well
5 25th - 30th May 2022 6 as infill sampling, targeted searches and nocturnal
searches throughout the Study Area

The field survey was led by Andrew Hide who has 16 years of experience undertaking fauna surveys,

including surveys of a similar scope within the Pilbara region. The field personnel who contributed to

the current field survey collectively have over 30 years of experience undertaking fauna surveys within

the Pilbara region, including targeted surveys for the MNES that were the focus of this assessment

(Table 4.2).

Table 4.2: Survey personnel and experience

Personnel Position and Role Qualification Experience
16 years' EIA (consulting)
: . BSc (Hons) Natural
Andrew Hide Senior Zoologist Reso(urce I\)llanagement 16 years' field survey
16 years' vertebrate zoology/ ecology
17 years' EIA (consulting)
Thomas Senior Zoologist 17 years' field survey
Rasmussen
17 years' vertebrate zoology/ ecology
5 years' EIA (consulting)
. . BSc (Hons) Marine .
Sam Lostrom Senior Zoologist Biology and Zoology 7 years' field survey
7 years' vertebrate zoology/ ecology
BSc (Hons) Environmental | 9 years' EIA (consulting)
Andrew McCreery Senior Zoologist Science and Conservation
Biology 10 years' field survey
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Personnel Position and Role Qualification Experience

10 years' vertebrate zoology/ ecology

4 years' EIA (consulting)

. . . MSc Philosophy, BSc )
Jari Cornelis Zoologist Zoology and Ecology 5 years' field survey

5 years' vertebrate zoology/ ecology

2 years' EIA (consulting)

. BSc Applied Science .
Aleesha Turner Zoologist (Wildlife Biology) (Hons) 3 years' field survey

3 years' vertebrate zoology/ ecology

1 years' EIA (consulting)
BSc Environmental

Sam Edwards Zoologist Management and 3 years' field survey
Sustainability

1 years' vertebrate zoology/ ecology

1 years' EIA (consulting)
Georgina Mattner Zoologist BSc Animal Ecology 5 years' field survey

1 years' vertebrate zoology/ ecology

The survey was conducted under the Animal Welfare Act 2002’s Licence to use animals for scientific
purposes (License No. U244/2022-2024), administered through the Department of Primary Industries
and Regional Development (DPIRD). This is enabled through Biologic’s chosen Animal Ethics
Committee (AEC), Murdoch University, under permit Rw3354/21. DBCA Regulation 27 “Fauna Taking
(Biological Assessment) Licence”, issued to Chris Knuckey (licence number BA27000560). Under
Section 40 of the BC Act, threatened species sampling was completed under a DBCA “Authorisation to
Take or Disturbed Threatened Species” issued to Chris Knuckey (authorisation number TFA 2021-
0138).

Current climatic data for the Study Area (MAC) was provided by BHP WAIO. Long-term climatic data is
not available for the Study Area itself, however, long-term data is available from the Bureau of
Meteorology (BoM) weather station at Newman Aero (Station 007176), located approximately 110 km
north-west of the Study Area (BoM, 2022). The Newman Aero weather station is expected to provide
the most accurate long-term average (LTA) dataset for climatic conditions experienced within the Study
Area).

In the 6 months prior to the November 2021 and May 2022 surveys, minimum and maximum
temperatures recorded at MAC were similar to the long-term averages for most months (Figure 4.1).
Rainfall was generally below the long-term average in the months preceding the November 2021 survey
but generally above average prior to the May 2022 surveys (Figure 4.1). In total, the rainfall received at
MAC in the Study Area in the 12 months prior to the surveys (November 2020 to October 2021,
511.4 mm) was above the annual long-term average for the same period (314.5 mm), mainly due to
unusually high rainfall caused by a tropical low recorded in February 2021. Observed maximum and

minimum temperatures and total rainfall recorded during the survey are provided in Table 4.3.
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Figure 4.1: Long-term climatic data for Newman Airport (BoM, 2022) and current climatic data
for MAC (data provided by BHP WAIO) with approximate survey timing of the five trips

shown in green shaded box

Table 4.3: Climatic conditions recorded for MAC (data provided by BHP WAIO) during the

surveys

Trip 1 — November 2021
11/11/2021 15.0 28.8 0.0
12/11/2021 15.9 29.6 0.0
13/11/2021 17.8 31.2 0.0
14/11/2021 20.4 33.3 0.0
15/11/2021 19.8 351 0.0
Mean temp/ total rainfall 17.78 31.6 0.0

Trip 2 — November 2021
23/11/2021 17.8 31.8 0.0
24/11/2021 20.1 32.0 0.0
25/11/2021 19.3 324 0.0
26/11/2021 19.4 32.6 0.0
27/11/2021 20.8 34.4 0.0
28/11/2021 23.3 35.7 0.0
Mean temp/ total rainfall 20.1 33.2 0.0
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Date Min. temp (°C) Max. temp (°C) Rainfall (mm)
Trip 3 — April 2022
4/04/2022 20.1 33.2 0.8
5/04/2022 20.5 33.2 0.0
6/04/2022 20.6 315 0.0
7/04/2022 20.7 32.3 0.0
8/04/2022 21.4 335 0.0
9/04/2022 22.2 34.0 0.0
10/04/2022 18.2 34.0 0.0
11/04/2022 17.2 33.1 0.0
12/04/2022 15.8 321 0.0
13/04/2022 18.8 32.8 0.0
Mean temp/ total rainfall 19.6 33.0 0.8
Trip 4 — April/ May 2022
27/04/2022 20.1 245 0.0
28/04/2022 16.2 224 11.2
29/04/2022 16.6 22.4 0.0
30/04/2022 17.0 21.9 0.0
1/05/2022 16.0 24.1 1.0
2/05/2022 16.6 26.5 0.0
3/05/2022 14.2 28.6 0.0
4/05/2022 18.2 27.5 0.0
5/05/2022 14.2 24.1 0.0
6/05/2022 13.2 24.6 0.0
Mean temp/ total rainfall 16.2 24.7 12.2
Trip 5 — May 2022
25/05/2022 10.8 23.6 0.2
26/05/2022 13.3 255 0.0
27/05/2022 16.6 20.7 0.0
28/05/2022 16.4 23.0 1.0
29/05/2022 14.9 17.5 17.4
30/05/2022 9.0 16.2 6.0
Mean temp/ total rainfall 135 21.1 24.6
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A total of 291 habitat assessments were undertaken in the field to define and delineate broad fauna
habitats present and their suitability to species of significance. Habitat assessments were undertaken
at all sampling locations and opportunistically where changes and/or variation in habitats occur to
achieve representative coverage of the whole Study Area. Habitat assessments were conducted and
attributes assessed using attribute terminology prescribed by BHP, which have been modified from the
Australian Soil and Land Survey Field Handbook (National Committee on Soil and Terrain, 2009). The

characteristics recorded during the habitat assessments were:
e site information, photo and location;
¢ landform: slope, relative inclination of slope, morphological type and landform type;
e vegetation: leaf litter %, wood litter, hollow bearing trees and dominant species;
e land surface: abundance and size of coarse fragments, rock outcropping, water bodies;
e substrate: bare ground, rock size, rock type, rock outcropping, soil texture and colour; and

e disturbance: time since last fire, evidence of weeds, grazing, or human disturbances.
Fauna habitat in the Study Area was mapped using the vertebrate fauna habitat assessments
completed during the field surveys in conjunction with previously completed mapping, as well as high-
resolution aerial imagery, vegetation, topographical, geology and soil mapping. Categories followed
those defined by BHP WAIO (2022). Habitats were delineated and mapped across the Study Area at a
scale of approximately 1:25,000.

The methods used during the survey were specific to each targeted species and comprised:

e northern quoll camera traps and scat searches;

o Pilbara leaf-nosed bat and ghost bat ultrasonic recorders;
e Pilbara leaf-nosed bat and ghost bat roost searches;

e greater bilby plot searches;

¢ night parrot acoustic recorders; and

e Pilbara olive python searches.

Further discussion of the specific methods, as related to each of the target species, is provided in
Section 6 (Figure 4.2).

At all times while surveying, any opportunistic fauna observations within the Study Area were recorded,
particularly of any significant species. These records included those from primary (i.e. direct observation

of species) or secondary (e.g., burrows, scratching’s, diggings and scats) evidence.
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46.1 Fauna Habitats

Habitat units were categorised as providing critical, supporting or nil habitat for MNES species
confirmed or likely to occur. The categorisation of critical and supporting habitat followed that of BHP
WAIO (2022). Due to differing habitat preferences of significant species (including habitat features

and/or microhabitats), habitat significance was assessed on a species-by-species basis.

It should be noted that assessment of habitat significance applies only to habitat occurring within the
Study Area, and therefore may not be representative of significance applied to the same habitat in other
areas outside the Study Area. For example, a habitat within the Study Area may be deemed unsuitable
due to the absence of certain habitat features and/ or suitable connecting habitat (e.g. wildlife movement
corridors) which are required for the species persistence, despite the same habitat occurring outside
the Study Area being considered of greater significance. The significance of habitats within the Study
Area may also be influenced by other habitats occurring within the Study Area and more broadly,

including areas adjacent to the Study Area, particularly if representative of critical habitat.
4.6.2  Significance of Species Occurrence

For the target species, an assessment was made on the significance of their occurrence based on the
most relevant and prescriptive guidance documents relative to each species. For northern quoll the
significance of occurrence was based on definitions of the DoE (2016), specifically whether the
individuals present in the Study Area were representative of a “populations important for the long-term

survival of the northern quoll”. These are populations that are:

¢ high density quoll populations, which occur in refuge-rich habitat critical to the survival of the
species, including where cane toads are present;

e occurring in habitat that is free of cane toads and unlikely to support cane toads upon arrival
i.e. granite habitats in WA, populations surrounded by desert and without permanent water;
and/or

e subject to ongoing conservation or research actions i.e. populations being monitored by

government agencies or universities or subject to reintroductions or translocation.

For the greater bilby, ghost bat and Pilbara olive python (species listed as vulnerable under the EPBC
Act, but with no specific criteria to assess significance of occurrence), the significance of occurrence
was based on criteria defined by DoE (2013), specifically whether their occurrence in the Study Area
represented an ‘important population’. An ‘important population’ is a population that is necessary for a
species’ long-term survival and recovery - this may include populations identified as such in recovery
plans, and/or that are DoE (2013):

e key source populations either for breeding or dispersal;
e populations that are necessary for maintaining genetic diversity; and/or

e populations that are near the limit of the species range.
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For the Pilbara leaf-nosed bat, the entire Pilbara is suggested to represent an ‘important population’
(TSSC, 2016c). Thus the significance of occurrence was based on the presence of Priority 1 and 2

refuges (Permanent Diurnal Roosts and Non-permanent Breeding Roosts) (TSSC, 2016c).

For the night parrot, the significance of occurrence was based on definitions by the DoE (2013),
specifically the presence of a ‘population’. A ‘population of a species’ is defined under the EPBC Act as

an occurrence of the species in a particular area, including, but are not limited to:

e ageographically distinct regional population, or collection of local populations; or

e apopulation, or collection of local populations, that occurs within a particular bioregion.
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5 FAUNA HABITATS

A total of 11 broad fauna habitat types were recorded and mapped across the Study Area, comprising
in decreasing extent of occurrence: Stony Plain (35.51%, 21,051.01 ha), Hillcrest/ Hillslope (23.89%,
14,160.00 ha), Drainage Area/ Floodplain (16.27%, 9,644.57 ha), Mulga Woodland (6.82%,
4,043.20 ha), Hardpan Plain (4.21%, 2,495.29 ha), Undulating Low Hills (3.34%, 1,979.59 ha), Minor
Drainage Line (2.77%, 1,639.45 ha), Gorge/ Gully (2.64%, 1,564.61 ha), Breakaway/ CIiff (1.45%,
858.97 ha), Medium Drainage Line (0.61%, 362.20 ha) and Major Drainage Line (0.09%, 54.94 ha)
(Figure 5.1). The remaining 2.41% (1,428.48 ha) of the Study Area comprised Cleared/ Disturbed areas.
Descriptions of the distinguishing characteristics and the occurrence within the Study Area for each of
these habitat types are presented in Table 5.1, and the data from on-site habitat assessments are

presented in Appendix C.

Of the 11 broad fauna habitats occurring within the Study Area, Gorge/ Gully, Breakaway/ Cliff, Major
Drainage Line and Drainage Area/ Floodplain all provide critical habitat for MNES species, including
northern quoll, ghost bat, Pilbara leaf-nosed bat, Pilbara olive python and grey falcon (Table 5.1). These
habitats provide critical breeding, roosting, foraging and dispersal habitat for some or all of the target
species to various extents. Within these habitats, critical breeding, roosting, foraging and dispersal
habitat for northern quoll, ghost bat, Pilbara leaf-nosed bat, and Pilbara olive python, occur particularly
in areas with caves and overhangs (within Gorge/ Gully, Breakaway/ Cliff habitat) or where pooling
water occurs for prolonged periods following rainfall events (within Major Drainage Line and Gorge/
Gully habitat). These habitats may be relied upon by these species for long-term survival within the
Study Area, particularly when suitable caves and water features occur within these habitats. Major
Drainage Line habitat provides the grey falcon with critical breeding, roosting and foraging habitat while

supporting habitat is provided by Drainage Area/ Floodplain habitat (Table 5.1).

While Hillcrest/ Hillslope, Stony Plain, Mulga Woodland, Undulating Low Hills, Hardpan Plain, Medium
Drainage Line and Minor Drainage Line habitat potentially provide foraging and dispersal habitat for
ghost bat, Pilbara leaf-nosed bat and grey falcon this is dependent on the proximity of the habitat to
other areas of critical habitat, particularly roosting habitat. Therefore, while the habitat may still be
utilised, itis likely to be less frequent and is considered to only provide supporting foraging and dispersal
habitat. None of the supporting habitats occurring within the Study Area are likely to be relied upon by
any species for long-term survival within the Study Area or more broadly in the vicinity. All fauna habitats
mapped that provide supporting habitat are broadly distributed and well represented across the Pilbara
bioregion and surrounding regions, and therefore support fauna assemblages which are generally
common and widespread. The condition of habitats within the Study Area was primarily Excellent to
Good. The greatest disturbance was caused by grazing by cattle (Bos taurus), frequent fires and access

tracks/ exploration activity; however, the overall level of disturbance was minimal.
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Table 5.1: Broad fauna habitats occurring within the Study Area

hiologic:)
%

scattered trees also occur. Vegetation within this habitat
varied in composition but was generally dominated by
scattered Mulga and Acacia forming an over-storey,
with patches of various small to medium shrub species,
over low hummock grasslands of Triodia. Scattered
Corymbia and Eucalyptus are usually present.

Stony Plain is one of the most common and widespread
habitat types within the Pilbara region. The vegetation
and substrate which make up this habitat type are
characteristic features of the region.

e Supporting habitat for:

o Pilbaraleaf-nosed bat — where proximal (~10 km) to
roosting habitat

Habitat Distinguishing habitat characteristics Extent of habitat Habitat for target MNES species Photo
Stony Plain Stony Plain comprise low-lying open plains and the Within the Study Area Stony Plain habitat is common e Critical habitat for:
rolling hills below upland areas, with very slight to no throughout, particularly within Pineapple Hill and Mudlark . . )
21.051.01 ha gradient. The substrate consists of gravel and pebbles, Well, primarily at the base of the Hillcrest/ Hillslope o Ghost bat —foraging habitat where proximal (<12 km)
35’510/' with vegetation dominated by Triodia, although habitat. to roosting habitat (entire extent in the Study Area)
. 0

Hillcrest/ Hillslope

14,160.00 ha
23.89%

The Hillcrest/ Hillslope habitat comprised a rocky
substrate, often with exposed bedrock, on moderate to
steep slopes leading into lower footslopes. This habitat
was characterised by steep slopes with a high
proportion of coarse fragments dominated by ironstone.
These can contain cracks and crevices. Instances of
Gorge/ Gully is contained within this habitat.

This habitat is usually dominated by open Eucalyptus
woodlands, Acacia and Grevillea scrublands and
Triodia low hummock grasslands.

Within the Study Area Hillcrest/ Hillslope habitat is
common and widespread throughout, it is of particularly
high density within the northern portion of the MAC to
Yandi Rail Corridor Area as well as from Mudlark Well.

Hillcrest/ Hillslope habitat is common and widespread
habitat types within the Pilbara region. The vegetation
and substrate which make up this habitat type are
characteristic features of the region.

e Supporting habitat for:

o Pilbaraleaf-nosed bat — where proximal (~10 km) to
roosting habitat

Drainage Area/
Floodplain

9,644.57 ha
16.27%

Lower lying plain often subjected to sheet flow following
large rainfall events. Vegetation and substrates of this
habitat was variable, often comprising scattered
Eucalyptus over Acacia and/or Grevillea shrubs with an
understory dominated by Triodia hummock grasses
and/or mixed tussock grasses on alluvial substrates,
often comprising heavy clays and gravel.

Tussock grasses can be dominant within Drainage
Areal/ Floodplain habitat as a result of high rainfall
events.

Within the Study Area Drainage Area/ Floodplain habitat
occurs in high proportion within the Pineapple Hill Area
with scattered areas throughout the MAC to Yandi Rail
Corridor and Mudlark Well.

This fauna habitat is common throughout the Pilbara
bioregion. Across the region its structure and condition
are variable as a result of rainfall events and disturbance
(i.e. fire and cattle grazing).

e Critical habitat for:
o Ghost bat —foraging where proximal (<12 km) to
roosting habitat (entire extent in the Study Area)
e Supporting habitat for:
o Pilbara leaf-nosed bat — where proximal to roosting
habitat
o Grey falcon — where proximal to breeding habitat

Mulga Woodland

4,043.20 ha
6.82%

Mulga Woodland habitat comprises stands of mulga
(Acacia aneura) over clay or stony substrates. Differs
from other plains by having a monoculture of mulga
compared to a diversity of other Acacia species.

Within the Study Area Mulga Woodland habitat primarily
occurs within low lowing areas, but also occurs within
rocky areas, primarily occurs at Camp Hill and Mudlark
Well.

This habitat is relatively common throughout the Pilbara
region, usually occurring in areas of drainage or sheet
flow.

e Critical habitat for:

o Ghost bat —foraging where proximal (<12 km) to
roosting habitat (entire extent in the Study Area)
e Supporting habitat for:

o Pilbaraleaf-nosed bat — where proximal to roosting
habitat

Page | 49




CPH Targeted MNES Vertebrate Fauna Survey

Hardpan Plain

2,495.29 ha
4.21%

Hardpan Plain habitat comprised flat low lying clay
based plain dominated by stands of mulga, with a high
proportion of the substrate comprising bare soil. Often
sparsely vegetated with large areas often void of
vegetation.

Within the Study Area Hardpan Plain habitat occurs
within low lowing areas, primarily at Camp Hill and
Mudlark Well.

This fauna habitat is common throughout parts of the
Pilbara bioregion. Structure and condition is variable as
a result of rainfall events and disturbance (i.e. fire and
cattle grazing).

o N/A

Undulating Low
Hills

1,979.59 ha
3.34%

The Undulating Low Hills habitat comprises low hills and
undulating stony plains of higher elevation than Stony
Plain. The habitat supports hard spinifex with a mantle
of gravel and larger rocks with occasional outcropping
or minor breakaway. Vegetation is dominated by hard
Triodia hummock grasslands with scattered Eucalyptus
trees and Acacia, Eremophila and/or Grevillea shrubs.

Within the Study Area Undulating Low Hills habitat
primarily occurs within the south-eastern portion of
Mudlark Well.

Undulating Low Hills habitat is a characteristic habitat
type of the Pilbara region. Its occurrence throughout the
region is widespread and common.

e Supporting habitat for:

o Ghost bat — where proximal to roosting habitat

o Pilbaraleaf-nosed bat — where proximal to roosting
habitat

Minor Drainage
Line

Minor Drainage Line habitat usually lacked a tall dense
upper storey, but with a dense mid storey, including
sparse Eucalyptus sp., and Acacia sp. over tussock
grasses and Triodia sp. hummock grasses.

Within the Study Area Minor Drainage Line habitat is
common throughout, primarily surrounding areas of
higher elevation, particularly the Hillcrest/ Hillslope
habitat.

e Critical habitat for:

o Ghost bat —foraging where proximal (<12 km) to
roosting habitat (entire extent in the Study Area)

1,639.45 ha i o ) . . .
2 77% This fauna habitat is widespread throughout the Pilbara  ® Supporting habitat for:
' bioregion, though its structure and condition is variable . . .
as a result of rainfall events and susceptible to Northern quoll — where proximal to breeding habitat
degradation from cattle grazing. Pilbara leaf-nosed bat — where proximal to roosting
habitat
Grey falcon — where proximal to breeding habitat
o Pilbara olive python — where proximal to breeding
habitat
Gorge/ Gully Gorge/ Gully habitat was characterised by rugged, Within the Study Area Gorge/ Gully habitat occurs ¢ Critical habitat for:
steep-sided valleys incised into the surrounding throughout, primarily within Mudlark Well. North ’ itical breeding. denning. . q
1,564.61 ha landscape. Gorges tend to be deeply incised, with A reasonably common habitat in the Pilbara, usually © digrerggr quoll — crifical breeding, denning, foraging an
2 64% vertical cliff faces, while gullies are more open (but not  associated with ranges; however, because this habitat . P - ) .
’ as open as Minor Drainage Lines). Caves and rock type is narrow and linear, they only represent a small o Pilbara leaf-nosed bat — critical breeding, roosting,

pools are most often encountered in this habitat type.
Vegetation can be dense and complex in areas of soil
deposition or sparse and simple where erosion has
occurred.

proportion of the total land area.

foraging and dispersal, when in range of appropariate
roosting habitat

Ghost bat — critical breeding, roosting.
Pilbara olive python — critical breeding, denning,

foraging and dispersal
e Supporting habitat for:

o Ghost bat - foraging where proximal (<12 km) to
roosting habitat (entire extent in the Study Area)
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e Critical habitat for:

Breakaway/ Cliff

858.97 ha
1.45%

The Breakaway/ Cliff habitat comprised a single sided
rock face, within the steep mid-upper slope comprising
bare rock outcrops or cliffs. Does not comprise the entire
slope.

Within the Study Area Breakaway/ ClIiff habitat
throughout, but primarily within Mudlark Well.

A reasonably common habitat in the Pilbara, usually
associated with ranges; however, because this habitat
type is narrow and linear, they only represent a small
proportion of the total land area.

(@]

Northern quoll — critical breeding, denning, foraging and
dispersal

Pilbara leaf-nosed bat — critical breeding, roosting,
foraging and dispersal, when in range of appropariate
roosting habitat

Pilbara olive python — critical breeding, denning,
foraging and dispersal

Medium Drainage
Line

362.20 ha
0.61%

Medium Drainage Line habitat comprised scattered
Eucalyptus and Acacias, or mulga woodland, with an
understory dominated by tussock grasses. The
structure and condition of vegetation often varies
seasonally, particularly following rainfall events.
Vegetation condition often subject to heavy cattle
grazing. This habitat type is prone to pooling and
ponding in areas.

Within the Study Area Medium Drainage Line habitat
occurs in discrete linear areas at Pineapple Hill, Camp
Hill, and Mudlark Well.

This fauna habitat is widespread throughout the Pilbara
bioregion, though its structure and condition is variable
as a result of rainfall events and susceptible to
degradation from cattle grazing.

e Critical habitat for:

(0]

Ghost bat —foraging where proximal (<12 km) to
roosting habitat (entire extent in the Study Area)

e Supporting habitat for:

Northern quoll — where proximal to breeding habitat

Pilbara leaf-nosed bat — where proximal to roosting
habitat

Grey falcon — where proximal to breeding habitat

Pilbara olive python — where proximal to breeding
habitat

Major Drainage
Line

54.94 ha
0.09%

The Major Drainage Line habitat supported an upper
story of relatively tall Eucalyptus. The habitat is prone to
flooding and is more likely to retain water when
inundated. The structure and condition of vegetation
often varies seasonally, particularly following rainfall
events. Vegetation condition often subject to heavy
cattle grazing.

Within the Study Area the Major Drainage Line habitat
occurs in discrete linear areas, comprised within the
MAC to Yandi Rail Corridor.

This fauna habitat is widespread throughout the Pilbara
bioregion, though its structure and condition is variable
as a result of rainfall events and susceptible to
degradation from cattle grazing.

e Critical habitat for:

(¢]

Northern quoll — critical foraging and dispersal
Pilbara leaf-nosed bat — critical foraging and dispersal

Grey Falcon — critical breeding, roosting, foraging and
dispersal

o Pilbara olive python — critical foraging and dispersal
Ghost bat —foraging where proximal (<12 km) to
roosting habitat (entire extent in the Study Area)
Cleared/ Disturbed  Cleared/ Disturbed areas include areas where the Within the Study Area Cleared/ Disturbed areas are
natural vegetation and microhabitats have been primarily restricted to discrete linear corridors, including
disrupted, usually devoid of native vegetation. This roads and access tracks.
1,428.48 ha h .
2 41% includes tracks, laydown areas, camps, major roads/
AL highways and historic, large-scale clearing.
e N/A

No photo
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in the Study Area
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521 Caves

Caves can be important features within a landscape, particularly in arid zone systems, often providing
stable microclimates, shelter and protection (Medellin et al., 2017). A total of 34 caves are known within
the Study Area, comprising: nine caves that are being currently monitored as part of the MS1072 Fauna
Management Plan monitoring program; six caves previously assessed as having potential to support
Pilbara leaf-nosed bat and ghost bat and 19 new caves identified and assessed during the current
survey for suitability for Pilbara leaf-nosed bat and ghost bat (Biologic, 2013b, 2015, 2020a, 2020b,
2021a, 2023, in prep.) (Table 5.2; Figure 5.2).

Underground refuges used by Pilbara leaf-nosed bat were categorised by Bat Call (2021b) into four
categories as detailed further in Section 6.3.1. The caves were classified primarily as nocturnal refuge
(Category 4) caves for Pilbara leaf-nosed bats, and none were assessed as likely or potentially suitable

as Category 1, 2 or 3 (permanent or semi-permanent diurnal) roosts.

Caves and roosts used by ghost bats can be classified into four categories (Bat Call, 2021a) as detailed
further in Section 6.4.1. Of the 34 caves occurring within the Study Area, five (CMUD-01, CMUD-02,
CMUD-10, CMIN-03 and CACW-31) were identified as Category 2 roosts (maternity/ diurnal roost caves
with regular occupancy for ghost bats) (Table 5.2). Three caves in the Study Area (CACW-01, CMUD-
08 and CACW-11) were identified as Category 3 (diurnal roost caves with occasional occupancy) and
23 were identified as Category 4 (nocturnal roost caves with opportunistic usage) for ghost bats
(Table 5.2). The remaining three caves recorded in the Study Area showed no evidence of usage by

the ghost bat and are unlikely to be suitable for this species.

CMUD-01 and CMUD-10 are potential maternity roosts for ghost bat. CMUD-01 has a demonstrated
presence of pregnant females across seven (out of eight) years of monitoring, making it the most
consistently used cave by pregnant females of the caves monitored in the MS1072 Fauna Management
Plan monitoring program (Biologic, 2013b, 2015, 2020a, 2020b, 2021a, 2023, in prep.). Elevated
progesterone levels were not recorded at CMUD-01 during the most recent monitoring in 2021-2022
(Biologic, in prep.-a). CMUD-10 has also demonstrated presence of pregnant females over six (out of

eight) years of monitoring (Biologic, in prep.-a).

Of the 34 caves, 23 occur within Gorge/ Gully habitat, five within Breakaway/ Cliff habitat and six within
Hillcrest/ Hillslope habitat. Cave searching survey effort was focussed on the areas of Gorge/ Gully
habitat most likely to have the highest quality caves, therefore it is possible that not all caves have been

located within the Study Area and additional caves may occur.
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Table 5.2: Summary of caves recorded in Study Area

o

Previous - Coordinates Ghost Bat Pilbara Leaf-nosed Bat
Cave ID Cave ID Origin of data - - L D
Latitude Longitude Significance Significance
CMIN-01 - Current survey -22.8364 119.1238 Category 4 Category 4
CACW-02 - Current survey -22.8516 118.7906 No usage No usage
CMIN-02 - Current survey -22.8049 119.1499 No usage No usage
CMUD-03 - Current survey -23.0532 118.8123 Category 4 Category 4
CMUD-04 - Current survey -23.0385 118.6580 Category 4 Category 4
CMUD-05 - Current survey -23.0577 118.6216 Category 4 Category 4
CMUD-06 - Current survey -23.0579 118.6216 Category 4 Category 4
CMUD-07 - Current survey -23.0160 118.6501 Category 4 Category 4
CMUD-09 - Current survey -23.0816 118.6588 Category 4 Category 4
CMUD-11 - Current survey -23.0417 118.8685 Category 4 Category 4
CMUD-12 - Current survey -23.0396 118.8741 No usage No usage
CMUD-13 - Current survey -23.0748 118.7932 Category 4 Category 4
CMUD-14 - Current survey -23.0669 118.7197 Category 4 Category 4
CMUD-15 - Current survey -23.0765 118.6262 Category 4 Category 4
CMUD-16 - Current survey -23.0756 118.6251 Category 4 Category 4
CMUD-17 - Current survey -23.0151 118.6891 Category 4 Category 4
CMUD-18 - Current survey -23.0476 118.9036 Category 4 Category 4
CMUD-19 - Current survey -23.0349 118.6186 Category 4 Category 4
CMUD-20 - Current survey -23.0354 118.6188 Category 4 Category 4
CMUD-01 MO1 Monitoring -23.0813 118.6607 Category 2 Category 4
CMUD-02 MO02 Monitoring -23.0715 118.634 Category 2 Category 4
CACW-01 ACWO01 Monitoring -22.8696 118.792 Category 3 Category 4
CMUD-08 ACWO08 Monitoring -23.0363 118.6605 Category 3 Category 4
CMUD-10 ACWI10 Monitoring -23.0284 118.7207 Category 2 Category 4
CACW-11 ACW11 Monitoring -22.8701 118.7921 Category 3 Category 4
CACW-13 ACW13 Monitoring -22.8698 118.7923 Category 4 Category 4
CACW-17 ACW17 Monitoring -22.8415 118.7627 Category 4 Category 4
CACW-31 ACW31 Monitoring -22.8649 118.7912 Category 2 Category 4
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CMIN-03 ACY 1 Biologic (2011b) -22.8740 119.1024 Category 2 Category 4
CPIN-02 CPIN-02 Biologic (2022) -22.7704 118.7281 Category 4 Category 4
CPIN-03 CPIN-03 Biologic (2022) -22.7956 118.6074 Category 4 Category 4
CPIN-04 CPIN-04 Biologic (2022) -22.7954 118.6072 Category 4 Category 4
CPIN-05 CPIN-05 Biologic (2022) -22.7961 118.6079 Category 4 Category 4
CPIN-20 CPIN-20 Biologic (2022) -22.8084 118.6210 Category 4 Category 4
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5.2.2 Water Features
Water sources are a limiting factor for many ecosystems (James et al., 1995), particularly within arid-
zone ecosystems such as the Pilbara (Burbidge et al., 2010; Doughty et al., 2011), and often represent
areas of comparatively high ecological productivity (Murray et al., 2003). Water features have varying
levels of significance to the target species of this assessment. For northern quolls, water features can
represent areas of high productivity, and therefore may contain a relatively high abundance of feeding
resources (Braithwaite & Griffiths, 1994; Oakwood, 2000), when in suitable habitat (e.g., rocky habitats,
and to a lesser degree, drainage lines). For Pilbara leaf-nosed bats, water features can provide
significant drinking and foraging sources, and are a key component to ‘gorges with pools’ being
recognised as the priority foraging habitat for the species (TSSC, 2016c). In the Hamersley region, the
Pilbara olive python is most often encountered in the vicinity of permanent waterholes in rocky ranges

or among riverine vegetation (DSEWPaC, 2011a; Pearson, 1993).

Six water features were recorded during the current survey (Table 5.3), comprising four river pools
(located within Major Drainage Line habitat within Gorge/ Gully habitat), one waterhole (located within
Gorge/ Gully habitat) and one livestock tank overflow (located within Drainage Area Floodplain habitat)
(Table 5.3; Figure 5.2). Previously recorded water features have also been recorded along the Major
Drainage Line habitat within the MAC to Yandi Rail Corridor (Biologic, 2020d). It is possible that
additional water features occur within the Study Area, particularly within the Major Drainage Line,

Medium Drainage Line and Gorge/ Gully habitat (Figure 5.2).

All of the waterholes recorded in the current survey were considered to provide significant foraging

habitat for the northern quoll, Pilbara leaf-nosed bat and Pilbara olive python.

Table 5.3: Water features recorded in the Study Area during the current survey

- Coordinates .
Water Feature ID Description - - Habitat
Latitude Longitude

i . ) Major Drainage Line
WMIN-03 River pool 22.8510 119.1150 Within Gorge/ Gully
WMUD-01 Waterhole -23.0653 118.7074 Gorge/ Gully

) . ) Major Drainage Line
WMIN-01 River pool 22.8345 119.1314 Within Gorge/ Gully

) . ) Major Drainage Line
WMIN-02 River pool 22.8310 119.1336 Within Gorge/ Gully

) . ) Major Drainage Line
WMIN-04 River pool 22.8486 119.1111 Within Gorge/ Gully
WPIN-01 Livestock tank 227821 118.6602 Drainage A_rea

overflow Floodplain
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6 TARGET SPECIES

6.1.1 Species Profile

The northern quoll is listed as Endangered under the EPBC Act and BC Act. The species was once
widely distributed across northern Australia, however, it is now restricted to three isolated populations;
the Pilbara, the Kimberley and Northern Territory, and Queensland (DoE, 2016). Northern quolls are
opportunistic omnivores, consuming a wide range of invertebrates and small vertebrates also in addition
to fruit, nectar, carrion and human refuse (Dunlop et al., 2017).

As a result of facultative die-off, the abundance of the species is cyclical, and the annual reproduction
is highly synchronised (Oakwood et al., 2001). In the Pilbara, abundance is lowest toward the end of
winter into early spring after the mating season, as a significant proportion of adult males die off and
young have not yet begun to forage independently (Braithwaite & Griffiths, 1994; Oakwood, 2000).
Conversely, the population density is thought to be highest in the summer months, prior to the mating
season and when juveniles have begun foraging independently (Oakwood, 2000). Schmitt et al. (1989)
reported relatively small home ranges in rugged habitat in the Kimberley (i.e. 2.3 ha for females and 1.8
ha for males), whereas in the western Pilbara, minimum activity areas (often used as an estimator of
home range) are 75-443 ha for females and 5-1,109 ha for males (King, 1989). It should be noted here
though that the method used to calculate minimum activity areas in this latter study can potentially
overestimate home ranges (Burgman & Fox, 2003).

The northern quoll is both arboreal and terrestrial, inhabiting ironstone and sandstone ridges, scree
slopes, granite boulders and outcrops, drainage lines, riverine habitats (Braithwaite & Griffiths, 1994;
Oakwood, 2002), dissected rocky escarpments, open forest of lowland savannah and woodland
(Oakwood, 2002, 2008). Rocky habitats tend to support higher densities, as they offer protection from
predators and are generally more productive in terms of availability of resources (Braithwaite & Griffiths,
1994; Oakwood, 2000). Other microhabitat features important to the species include rock cover,
proximity to permanent water, and time-since last fire (Woinarski et al., 2008). Dens occur in a wide
range of habitat features, including rock overhangs, tree hollows, hollow logs, termite mounds, goanna
burrows and human dwellings/infrastructure, where individuals usually den alone (Oakwood, 2002;
Woinarski et al., 2008). At present, northern quolls are relatively common in the northern Pilbara region
(generally within 150 km of the coast) but are much less common in southern and south-eastern parts
of the region (Cramer et al., 2016b).

The species has experienced a precipitous decline in much of its former range in northern Queensland
and the Northern Territory in direct association with the spread of the cane toad, Bufo marinus
(Braithwaite & Griffiths, 1994; Fitzsimons et al., 2010). Other threats include predation from feral
predators such as foxes and cats, inappropriate fire regimes, disease, habitat degradation through
grazing and weed invasion, habitat destruction through mining and agriculture (Woinarski et al., 2011).

The potential invasion of the Pilbara by the cane toad is regarded as the most significant future threat
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to the northern quoll in the Pilbara; however, there is little knowledge of the relative impact of the other

key threats, and their interactive effects, currently and in the future (Cramer et al., 2016b).

6.1.2 Previous Records

The Study Area falls within the current distribution of the northern quoll, whereby the species or species’
habitat is likely to occur (DoE, 2022a). A total of 538 northern quoll records were identified within 50 km
of the Study Area in the desktop assessment (BHP, 2022; DBCA, 2022b) (Figure 6.1). The vast majority
of these records (475) occur in the vicinity of Koodaideri, approximately 21.5 km north of the Study
Area. The scarcity of records elsewhere within the desktop assessment search area (50 km of Study
Area) suggests that the species is patchily distributed and/or occurs at low abundance in the broader
area. However, a higher number of records in the vicinity of Koodaideri may be partially due to greater

survey effort in this area.

The species has previously been recorded within the Study Area, from scats in Hillcrest/ Hillslope
habitat at Camp Hill in 2011 and a live individual (BHP, 2022; Onshore & Biologic, 2011) (Figure 6.1).
Additionally, Astron (2019, 2020) recorded the northern quoll in an area approximately 8 to 20 km east
of the Study Area: 16 times via motion camera detection images (10 records), scat recordings (five
records) and trapping (one record). The scarcity of previous records within or close to the Study Area

suggests the species is likely to occur at very low densities.

6.1.3 Survey Methods

Targeted Searches
Targeted searches for secondary northern quoll evidence (e.g., scats, remains and tracks) were

conducted along 70 transects, equating to a total of approximately 193 person hours (Table 6.1).

Table 6.1: Targeted searches completed for northern quoll within the Study Area

Transect Name Date Habitat Person hours
TCPH-003 8/04/2022 Major Drainage Line 4
TCPH-020 28/05/2022 Major Drainage Line 4
TCPH-022 6/04/2022 Major Drainage Line 6
TCPH-023 6/04/2022 Major Drainage Line 3
TCPH-025 7104/2022 Gorge/ Gully 3
TCPH-026 8/04/2022 Breakaway/ Cliff 4
TCPH-027 8/04/2022 Gorge/ Gully 3
TCPH-035 8/04/2022 Breakaway/ Cliff 1
TCPH-041 9/04/2022 Medium Drainage Line 15
TCPH-042 10/04/2022 Gorge/ Gully 6
TCPH-046 9/04/2022 Gorge/ Gully 1
TCPH-051 10/04/2022 Gorge/ Gully 15
TCPH-052 10/04/2022 Gorge/ Gully 4
TCPH-056 10/04/2022 Gorge/ Gully 4
TCPH-063 10/04/2022 Gorge/ Gully 4
TCPH-081 12/04/2022 Gorge/ Gully 4
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Transect Name Date Habitat Person hours
TCPH-081 30/04/2022 Gorge/ Gully 3
TCPH-084 13/04/2022 Hillcrest/ Hillslope 1
TCPH-084 29/04/2022 Hillcrest/ Hillslope 1
TCPH-085 28/04/2022 Gorge/ Gully 2
TCPH-086 28/04/2022 Breakaway/ Cliff 5
TCPH-087 29/04/2022 Hillcrest/ Hillslope 1
TCPH-088 29/04/2022 Hillcrest/ Hillslope 1
TCPH-089 29/04/2022 Gorge/ Gully 15
TCPH-090 29/04/2022 Hillcrest/ Hillslope 2
TCPH-091 4/05/2022 Medium Drainage Line 3
TCPH-095 30/04/2022 Gorge/ Gully 6
TCPH-100 30/04/2022 Gorge/ Gully 5
TCPH-109 2/05/2022 Major Drainage Line 2
TCPH-117 1/05/2022 Gorge/ Gully 4
TCPH-123 1/05/2022 Gorge/ Gully 1.2
TCPH-125 1/05/2022 Gorge/ Gully 1
TCPH-127 1/05/2022 Gorge/ Gully 2
TCPH-128 5/05/2022 Gorge/ Gully 4
TCPH-129 5/05/2022 Gorge/ Gully 2
TCPH-130 2/05/2022 Gorge/ Gully 1
TCPH-131 5/05/2022 Breakaway/ Cliff 25
TCPH-132 2/05/2022 Gorge/ Gully 25
TCPH-133 2/05/2022 Gorge/ Gully 2
TCPH-134 6/05/2022 Hillcrest/ Hillslope 1
TCPH-140 1/05/2022 Gorge/ Gully 2
TCPH-140 3/05/2022 Gorge/ Gully 9
TCPH-145 3/05/2022 Gorge/ Gully 2
TCPH-149 3/05/2022 Gorge/ Gully 4
TCPH-153 3/05/2022 Gorge/ Gully 2
TCPH-160 4/